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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 

IB.  Aqueous  Solutions  and 
Suspensions 


DETERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBILITIES  BV 
REVERSE  PHASE  CHROMATOGRAPHY  -I: 
THEORY  AND  BACKGROUND, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03896 


DETERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBILLTDES  BY 
REVERSE  PHASE  CHROMATOGRAPHY  -  II: 
EVALUATION  OF  PARTITIONING  AND  SOL- 
UBDLLTY  MODELS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03897 


COMPUTER  PROGRAM  CALCULATION  OF 
GAS  SUPERSATURATION  IN  WATER, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 

V.  K.  Dawson. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48, 

No.  2,  p   142-146,  April   1986.    1   tab,   15  ref,  2 

append. 

Descriptors:  'Computer  programs,  *Water  proper- 
ties, *Supersaturation,  *Saturation,  *Fish  manage- 
ment, *Gas  pressure,  *Water  analysis,  Water  qual- 
ity, Fish  diseases,  Animal  diseases,  Physical  prop- 
erties, Temperature,  Water  temperature,  Solubility, 
Nitrogen,  Oxygen,  Computers. 

Nitrogen  gas  supersaturation  may  increase  the  sus- 
ceptibility of  fish  to  secondary  infections  and 
produce  lethal  gas  bubble  disease.  A  short  comput- 
er program,  written  in  BASIC  for  the  Apple  He  or 
IBM  PC  computer,  efficiently  performs  all  the 
calculations  required  to  determine  gas  pressure  and 
percent  saturation  values  for  water.  Input  for  the 
program  is  limited  to  empirical  determinations  of 
barometric  pressure,  water  temperature,  differen- 
tial dissolved  gas  pressures,  dissolved  oxygen,  and 
salinity.  An  optional  routine  is  included  for  obtain- 
ing a  printed  report  of  input  data  and  results.  The 
oxygen  to  nitrogen  ratio  is  included  in  the  printed 
output  as  additional  information  for  use  in  the 
interpretation  of  biological  effects  of  dissolved 
gases.  The  program  can  be  easily  modified  to  run 
on  most  other  microcomputers  that  use  BASIC 
programming  language.  (Author's  abstract) 
W87-03953 


2.  WATER  CYCLE 


FLOOD  AND  LANDSLIDE  EVENTS,  PEYTO 
GLACD2R  TERMINUS,  ALBERTA,  CANADA, 
11-14  JULY  1983, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geography. 
P.  G.  Johnson,  and  J.  M.  Power. 
Journal  of  Glaciology  JOGLAO,  Vol.  31,  No.  108, 
p  86-91,  1985.  11  fig,  13  ref. 

Descriptors:  *Floods,  'Landslides,  *Peyto  Glacier 
Terminus,  *Alberta,  Canada,  Peyto  Creek,  Precipi- 
tation, Ice-cored  moraines,  Erosion,  Gravel. 

Two  flood  waves  from  the  terminus  of  Peyto 
Glacier  occurred  as  a  result  of  very  high  precipita- 
tion in  early  July  1983  and  a  landslide  which 
exposed  a  large  section  of  ice-cored  moraine.  The 
flood  waves  induced  erosion,  and  subsequent  melt, 
of  the  moraine  and  deposited  an  estimated  6000  cu 
m  of  gravel  in  the  valley.  The  majority  of  the 
deposition  occurred  in  an  area  approximately  200  x 
20  m  to  depths  of  3  m  at  the  site  of  a  gauging 
station  1  km  from  the  glacier  terminus.  The  initial 
flood  washed  away  most  of  the  equipment  from 
the  site  and  the  gravel  deposition  totally  destroyed 
the  rest  of  the  installation.  These  events  appear  to 
be  unique  in  the  period  that  hydrological  records 


have  been  maintained  for  Peyto  Creek.  (Author's 

abstract) 

W87-04150 

2A.  General 


TIME  OF  CONCENTRATION  OF  OVERLAND 
FLOW, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03382 


RECENT  DEVELOPMENTS  IN  SIMPLE 
ADAPTTVE  FLOW  FORECASTING  MODELS 
IN  POLAND, 

Institute  of  Meteorology  and  Water  Management, 

Warsaw  (Poland).  Operational  Hydrology  Div. 

E.  Bobinski,  and  M.  Mierkiewicz. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  3,  p  297-320,  September  1986.  13  fig,  2  tab,  18 

ref. 

Descriptors:  *Streamflow  forecasting,  *Flow, 
♦Forecasting,  *Poland,  'Rainfall-runoff  relation- 
ships, 'Model  studies,  *Hydrographs,  Catchment 
areas,  Storage,  Algorithms,  Discharge  hydro- 
graphs,  Flow  discharge,  Flood  protection,  Reser- 
voir operation,  Precipitation,  Cumulative  runoff. 

Real-time  flow  hydrograph  forecasting  models 
have  been  used  in  Poland  routinely  since  1975.  A 
recent  trend  is  a  shift  away  from  complex  concep- 
tual catchment  models  to  simple  ones  of  the  stor- 
age function  type.  Another  approach  has  been  to 
forecast  the  mass  flow  curve  (S-curve)  using  an 
ARMA-type  model,  the  parameters  of  which  are 
estimated  via  a  linear  Kalman  filter  algorithm. 
Examples  are  shown  of  the  application  of  the  latter 
approach  to  models  of  rainfall-runoff  and  channel 
routing.  The  application  of  a  linear  Kalman  filter 
to  flow  hydrograph  forecasts  is  discussed.  Deriva- 
tion of  the  forecast  flow  hydrograph  from  the  S- 
curve  is  done  by  converting  flow  volume  incre- 
ments into  flow  discharges,  assuming  a  linear  shape 
for  the  flow  hydrograph  within  the  time  step  and  a 
trend  corresponding  to  the  last  observed  trend.  In 
the  vicinity  of  the  hydrograph  peak,  the  forecast 
flow  values  are  computed  by  means  of  a  flood 
wave  equation  developed  by  Strupczewski  (1964). 
(Author's  absract) 
W87-03595 


WATER  BALANCE  INVESTIGATION  OF  RE- 
CHARGE IN  MADHYA  PRADESH,  INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03600 


CRITERIA  FOR  COMPARISON  OF  SINGLE 
EVENT  MODELS, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03601 


WEATHER-BASED    VARIATIONS    ES    THER- 
MAL STRATIFICATION, 

Aqua  Comp,  Inc.,  Potsdam,  NY. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03607 


EFFECT  OF  SODIUM  POLYMETAPHOS- 
PHATE  ON  SOIL  CRUST  FORMATION  AND 
RUNOFF/RAIN  RELATIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-03679 


GROUNDWATER  FLOW  ESTO  LAKE  MICHI- 
GAN FROM  WISCONSIN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 
Sciences. 


For  primary  bibliographic  entry  see  Field  2F. 
W87-03733 


STORM  WATER  POLLUTION  MODELLING: 
BLTLDUP  OF  DUST  AND  DIRT  ON  SUR- 
FACES SUBJECT  TO  RUNOFF, 

McMaster  Univ.,  Hamilton  (Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03747 


RTVER4:  A  PROGRAM  FOR  FLOW  PROFILE 
COMPUTATION, 

McMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03775 


RECURSION  FORMULA  FOR  UNIT  HYDRO- 
GRAPHS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03779 


NATURE  OF  PERSISTENCE  EN  DENDROCH- 
RONOLOGY RECORDS  WITH  DUPLICA- 
TIONS FOR  HYDROLOGY, 

Geological  Survey,  Reston,  VA. 

J.  M.  Landwehr,  and  N.  C.  Matalas. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 

p  239-277,  October  1,  1986.  7  fig,  18  tab,  29  ref,  2 

append. 

Descriptors:  'Dendrochronology,  *Hydrologic 
systems,  'Infinite  memory  stationary  process, 
•Finite  memory  stationary  process,  Stochastic 
process,  Statistical  analysis,  Correlation  analysis, 
Geophysical  records. 

Hydrologic  processes  are  generally  held  to  be  per- 
sistent and  not  secularly  independent.  Impetus  for 
this  view  was  given  by  Hurst  in  his  work  which 
dealt  with  properties  of  the  rescaled  range  of  many 
types  of  long  geophysical  records,  in  particular 
dendrochronologic  records,  in  addition  to  hydro- 
logic  records.  Mandelbrot  introduced  an  infinite 
memory  stationary  process,  the  fractional  Gaussian 
noise  process  (F),  as  an  explanation  for  Hurst's 
observations.  This  was  in  contrast  to  other  expla- 
nations which  were  predicated  on  the  implicit  non- 
stationarity  of  the  process  underlying  the  construc- 
tion of  the  records.  A  stationary  finite  memory 
process  which  arises  naturally  from  a  physical 
concept  was  developed  that  can  accommodate  the 
persistence  structures  observed  for  dendrochrono- 
logical  records  more  successfully  than  an  F  or  any 
other  of  a  family  of  related  processes  examined. 
Further,  some  question  arises  as  to  the  empirical 
plausibility  of  an  F  process.  Dendrochronologic 
records  were  used  because  they  are  widely  held  to 
be  surrogates  for  records  of  average  hydrologic 
phenomena  and  the  length  of  these  records  allows 
one  to  explore  questions  of  stochastic  process 
structure  which  cannot  be  explored  with  great 
validity  in  the  case  of  generally  much  shorter 
hydrologic  records.  (Author's  abstract) 
W87-03824 


DISTRIBUTED  HYDROLOGICAL  MODEL 
ADAPTED  TO  THE  AUTOMATIC  CALD3RA- 
TION  OF  PARAMETERS, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

J.-P.  Villeneuve,  S.  Houle,  and  D.  Isabel. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 

p  1-8,  October  15,  1986.  5  fig,  1  tab,  11  ref. 

Descriptors:  'Hydrologic  models,  'Calibrations, 
•Hydrologic  parameters,  'Rainfall-runoff  relation- 
ships, Model  studies,  Mathematical  studies,  Algo- 
rithms, Simulation  analysis. 

The  calibration  of  large  distributed  conceptual 
daily  rainfall-runoff  models  requires  lengthy  com- 
putations that  can  prevent  the  use  of  automatic 
optimization  methods.  A  new  distributed  model 
(MDOR)  with  a  faster  transfer  algorithm  is  devel- 


? 


Field  2— WATER  CYCLE 
Group  2A — General 


oped  to  overcome  this  limitation.  The  new  aspects 
of  this  model  are  the  aggregation  of  spatial  units  in 
fewer  supra-units  and  the  summation  of  runoff 
production  directly  at  the  outlet  taking  into  ac- 
count the  routing  time-lags,  the  time-lags  being 
evaluated  independently  prior  to  the  simulation. 
Automatic  calibration  tests  demonstrate  the  ability 
to  perform  high  precision  calibration  of  MDOR 
involving  several  thousand  annual  simulations 
within  reasonable  computation  time  limits.  (Au- 
thor's abstract) 
W87-03861 


TWO  PARAMETERS  OF  THE  PHILIP  INFIL- 
TRATION EQUATION:  THEIR  PROPERTIES 
AND  SPATIAL  AND  TEMPORAL  HETEROGE- 
NEITY IN  A  RED  EARTH  OF  TROPICAL 
SEMI-ARID  QUEENSLAND, 
James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Geography. 
M.  Bonell,  and  J.  Williams. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 
p  9-31,  October  15,  1986.  6  fig,  4  tab,  53  ref. 
Australian  Research  Grants  Scheme  E  7915681 
and  E8 11 6007. 

Descriptors:  •Infiltration,  'Philip's  equation,  'Het- 
erogeneity, 'Queensland,  'Australia,  'Spatial  dis- 
tribution, Temporal  distribution,  Semi-arid  lands, 
Permeability  coefficient,  Rainfall-runoff  relation- 
ships, Mathematical  equations,  Mathematical  stud- 
ies. 

The  magnitude  and  properties  of  Philip's  infiltra- 
tion parameters,  sorptivity  and  transmission  factor 
A  were  assessed,  on  a  Red  Earth  of  central-north 
Queensland.  The  soil  supports  an  open  eucalypt 
woodland  with  a  discontinuous  ground  cover  of 
grasses.  Eight  infiltration  rings  (0.3  m  diameter, 
0.15  m  deep)  were  driven  into  the  soil  0.10  m, 
giving  four  replicates  each  of  bare  soil  and  part- 
vegetation  (dominated  by  spinifex).  The  rings  were 
then  left  to  consolidate  followed  by  intermittent 
measurements  taken  over  a  2-yr  period  which  in- 
corporated three  wet  seasons.  Although  the  trun- 
cated equation  of  Philip  satisfactorily  fitted  the 
infiltration  data,  the  two  derived  parameters 
cannot  be  considered  to  be  estimates  of  sorptivity 
and  A  of  Philip  because  the  time  over  which  his 
equation  is  appropriate  is  restricted  to  a  few  sec- 
onds in  this  soil.  Therefore  'profile  at  infinity' 
conditions  of  Philip  are  rapidly  attained  such  that 
the  A  parameter  approaches  field  saturated  hy- 
draulic conductivity,  K*  with  the  consequence 
that  cumulative  infiltration  (i)  can  be  described  by  i 
=  K't.  This  means  that  field  saturated  hydraulic 
conductivity  under  these  ponded  conditions  is  the 
dominant  parameter.  This  study  highlighted  that 
temporal  heterogeneity  (in  the  A  parameter)  was 
as  significant  as  spatial  heterogeneity  because  the 
soil  fabric  was  apparently  changing  due  to  biologi- 
cal activity  and  raindrop  compaction.  Thus,  the 
work  emphasizes  the  limitation  of  point  field  meas- 
urements in  time  as  a  representative  estimate  of 
infiltration  properties.  For  a  comprehensive  de- 
scription of  infiltration  knowledge  is  required  of 
the  temporal  as  well  as  the  spatial  variability  of  the 
relevant  parameters  which  in  this  soil  was  field 
saturated  hydraulic  conductivity.  (Author's  ab- 
stract) 
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Described  is  the  first  part  of  an  introduction  to  the 
SHE,  a  physically-based,  distributed,  catchment 
modeling  system  produced  jointly  by  the  Danish 
Hydraulic  Institute,  the  British  Institute  of  Hydrol- 
ogy and  SOGREAH  (France)  with  the  financial 
support  of  Commission  of  the  European  Communi- 
ties. The  SHE  developed  from  the  perception  that 
conventional  rainfall/runoff  models  are  inappropri- 
ate to  many  pressing  hydrological  problems,  espe- 
cially those  related  to  the  impact  of  man's  activities 
on  land-use  change  and  water  quality.  Only 
through  the  use  of  models  which  have  a  physical 
basis  and  allow  for  spatial  variations  within  a 
catchment  can  these  problems  be  tackled.  The 
physical  basis  and  flexible  operating  structure  of 
the  SHE  allows  the  model  to  use  as  many  or  as 
few  data  as  are  available  and  also  to  incorporate 
data  on  topography,  vegetation  and  soil  properties 
not  normally  included  in  catchment  models.  It 
does  not  require  a  lengthy  hydrometeorological 
record  for  its  calibration  and  its  distributed  nature 
enables  the  spatial  variability  in  catchment  inputs 
and  outputs  to  be  simulated.  However,  the  large 
amount  of  data  required  by  the  model  means  that 
new  operation  methodologies  must  be  evolved. 
Thus  spatial  scale  effects  or  simply  a  lack  of  data 
may  create  significant  uncertainties  in  the  values  of 
the  catchment  parameters  used  in  a  simulation. 
These  uncertainties  will  give  rise  to  corresponding 
uncertainties  in  the  predictions.  However,  the  SHE 
is  able  to  quantify  these  uncertainties  by  carrying 
out  sensitivity  analyses  for  realistic  ranges  of  the 
parameter  values.  Even  when  there  is  a  lack  of 
data,  therefore,  the  SHE  can  act  as  a  valuable 
'decision-support  system'.  (See  also  W87-03865, 
W87-03866,  W87-03867)  (Author's  abstract) 
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Described  is  the  second  part  of  an  introduction  to 
the  SHE,  a  physically-based,  distributed  catchment 
modeling  system  produced  jointly  by  the  Danish 
Hydraulic  Institute,  the  British  Institute  of  Hydrol- 
ogy and  SOGREAH  (France)  with  the  financial 
support  of  the  Commission  of  the  European  Com- 
munities. The  SHE  is  physically-based  in  the  sense 
that  the  hydrological  processes  of  water  movement 
are  modeled  either  by  finite  difference  representa- 
tions of  the  partial  differential  equations  of  mass, 
momentum  and  energy  conservation,  or  by  empiri- 
cal equations  derived  from  independent  experimen- 
tal research.  Spatial  distribution  of  catchment  pa- 
rameters, rainfall  input  and  hydrological  response 
is  achieved  in  the  horizontal  by  an  orthogonal  grid 
network  and  in  the  vertical  by  a  column  of  hori- 
zontal layers  at  each  grid  square.  Each  of  the 
primary  processes  of  the  land  phase  of  the  hydro- 
logical  cycle  is  modeled  in  a  separate  component 
as  follows:  interception,  by  the  Rutter  accounting 
procedure;  evapotranspiration,  by  the  Penman- 
Monteith  equation;  overland  and  channel  flow,  by 
simplifications  of  the  St.  Venant  equations;  unsatu- 
rated zone  flow,  by  the  one-dimensional  Richards 
equation;  saturated  zone  flow,  by  the  two-dimen- 
sional Boussinesq  equation;  snowmelt,  by  an 
energy  budget  method.  Overall  control  of  the  par- 
allel running  of  the  components  and  the  informa- 
tion exchanges  between  them  is  managed  by  a 
FRAME  component.  Careful  attention  has  been 
devoted  to  a  modular  construction  so  that  im- 
provements or  additional  components  (e.g.  water 
quality  and  sediment  yield)  can  be  added  in  the 
future.  Considerable  operating  flexibility  is  provid- 


ed through  the  ability  to  vary  the  level  of  sophisti- 
cation of  the  calculation  model  to  match  the  avail- 
ability or  quality  of  the  data.  (See  also  W87-03864, 
W87-03866,  W878-03867)  (Author's  abstract) 
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The  practical  implementation  of  a  physically- 
based,  distributed,  catchment  model  is  demonstrat- 
ed by  the  application  of  the  Systeme  Hydrologique 
Europeen  (SHE),  in  which  an  approximate  calibra- 
tion and  validation  of  the  model  for  an  upland 
catchment  in  mid-Wales  is  achieved  on  the  basis  of 
physical  reasoning  and  through  consideration  of 
the  variation  of  runoff  responses  from  different 
parts  of  the  catchment.  Basic  parameter  values 
used  in  the  application  were  derived  from  field 
measurements  or  published  data.  An  approximate 
calibration  was  achieved  for  one  hydrograph  by 
varying  only  a  few  of  the  parameters  and  was  then 
validated  against  four  different  hydrographs,  large- 
ly on  the  basis  of  changes  in  the  initial  level  of  the 
phreatic  surface.  Some  deficiencies  in  the  simula- 
tions were  noted,  derived  in  part  from  the  inability 
of  the  current  version  of  the  SHE  to  model  subsur- 
face flow  in  natural  pipe  networks  and  along  the 
interface  between  soil  layers.  However,  the  gener- 
ally good  agreement  between  observed  and  simu- 
lated responses  in  all  parts  of  the  catchment,  the 
use  of  catchment  parameters  based  firmly  on  field 
measurements  and  the  ability  to  improve  the  simu- 
lations by  physical  reasoning  indicate  the  consider- 
able power  of  this  type  of  modeling  system.  (See 
also  W87-03864,  W87-03865,  W87-03867)  (Au- 
thor's abstract) 
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In  order  to  study  the  accuracy  with  which  parame- 
ter sets  for  physically-based  distributed  catchment 
models  must  be  prepared  and  calibrated,  a  sensitiv- 
ity analysis  of  the  Systeme  Hydrologique  Euro- 
peen was  carried  out  based  on  simulations  of  two 
streamflow  hydrographs  for  an  upland  catchment 
in  mid-Wales.  A  single  parameter  was  varied  at  a 
time  and  for  each  hydrograph  the  simulation  sensi- 
tivity was  assessed  quantitatively  in  terms  of  the 
changes  in  peak  discharge  and  in  the  root  mean 
square  value  of  the  differences  between  measured 
and  simulated  discharges  taken  at  intervals  through 
the  hydrograph.  An  important  qualitative  assess- 
ment was  provided  through  interpretation  of  the 
changes  based  on  physical  reasoning.  The  results 
show  that  the  simulations  can  be  as  sensitive  to 
model  grid  spacing  and  time  step  as  to  catchment 
parameters,  and  that  these  'structural'  parameters 
should  therefore  be  small  by  comparison  with  the 
scale  of  the  variations  which  they  are  used  to 
represent.  Those  catchment  parameters  to  which 
the  simulations  are  most  sensitive  (soil  and  flow 
resistance  coefficients)  can  be  evaluated  with  suffi- 
cient accuracy  by  point  measurements  at  a  few 
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representative  field  sites,  while  the  least  important 
parameters  (vegetation  coefficients)  can  be  evaluat- 
ed using  data  from  the  literature.  The  scope  for 
achieving  equally  satisfactory  calibrations  based  on 
different  combinations  of  parameter  values  is  limit- 
ed as  long  as  several  different  hydrographs  are 
considered.  Similarly,  for  this  particular  applica- 
tion, the  spatial  distributions  in  rainfall  and  soil 
parameters  have  a  relatively  minor  effect  on  the 
simulations.  (See  also  W87-03864,  thru  W87-03866) 
(Author's  abstract) 
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Problems  of  filter  design  arise  in  applications  of  the 
Kalman  filter  to  ARMAX  models  used  in  flow 
forecasting.  Two  issues  often  raised  by  forecasters 
are  addressed.  First,  the  formulation  of  ARMAX 
flow  models  into  state-space  framework  is  dis- 
cussed. The  recommended  formulation  is  to  write 
coefficients  are  then  the  state  variables  and  are 
updated  continually  by  the  algorithm.  Second,  a 
procedure  that  allows  specification  of  time-invar- 
iant noise  covariances  is  presented.  It  involves 
transforming  the  raw  flow  data  prior  to  application 
of  the  Kalman  algorithm.  The  concepts  are  illus- 
trated in  an  example  of  flow  forecasting  of  the 
Fraser  River  in  British  Columbia,  Canada.  The 
performance  of  two  forecasting  schemes  based  on 
the  same  flow  model  are  compared;  one  uses  un- 
transformed  flow  data,  the  other  uses  transformed 
flow  as  observations.  (Author's  abstract) 
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A  high-resolution  version  of  Schlesinger's  three- 
dimensional  cumulus  model  with  a  Kessler-type 
precipitation  scheme  is  used  to  analyze  the  organi- 
zation of  cumulus-scale  vorticity  on  days  261  and 
186  of  the  GATE  (GARP  Atlantic  Tropical  Ex- 
periment) database,  which  had  contrasting  thermal 
stratification  and  cloud  features.  On  day  261,  the 


soundings  near  but  outside  the  cloud  cluster  had  a 
relatively  deeper  cloud  layer  with  weaker  condi- 
tional instability  and  vertical  wind  shear  at  low 
levels.  In  the  numerical  simulation  of  the  conges- 
tus,  downdraft  under-runs  updraft  early,  so  that 
the  strong  vortex  pair  at  midcloud  levels  do  not 
extend  to  the  surface,  where  the  vorticity  remains 
weak  even  though  a  wide  range  of  wind  profiles 
was  tried  in  the  model.  On  day  186,  the  soundings 
near  the  waterspouts  showed  a  more  unstable  sub- 
cloud  and  lower  cloud  layer  capped  by  a  stable 
dry  layer  restricting  cumulus  growth  below  4-km. 
Four  wind  profiles  were  used  in  this  case  to  initiate 
the  numerical  model;  two  with  strong  low-level 
shear  resulted  in  strong  parent  vortices  with  their 
maximum  intensity  at  the  surface.  These  vortices 
strengthened  in  the  convergence  between  side-by- 
side  updraft  and  downdraft,  which  both  extended 
to  the  surface,  a  rare  configuration  for  GATE  but 
characteristic  of  many  midwestern  tornadic  devel- 
opments. The  observations  from  both  days  suggest 
that  the  waterspouts  formed  ahead  of  the  wind 
shift,  resulting  from  passage  of  a  gust  front,  both  in 
zones  where  it  may  be  surmised  that  two  gust 
fronts  were  approaching  one  another.  A  brief  sum- 
mary is  given  of  results  on  tropical  gust  fronts  to 
provide  a  basis  for  discussing  their  role  in  the 
generation  of  tropical  waterspouts,  and  it  is  shown 
that  (1)  they  can  produce  a  favorable  environment 
for  the  parent  vortices  and  (2)  they  can  cause 
additional  vortex  intensification.  Order-of-magni- 
tude  vorticity  calculations  suggest  that  small-scale, 
low-level  convergence  may  have  been  sufficient, 
particularly  on  day  186  when  the  waterspout  sig- 
natures were  observed  at  intersecting  convergent 
features,  to  intensify  the  parent  vortex  in  as  little  as 
5-10  min.  (Author's  abstract) 
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The  growth  trajectories  of  precipitation  particles 
that  attain  diameters  from  0.5  to  2.0  cm  are  mod- 
eled within  the  wind  field  of  a  small,  relatively 
steady-state,  southeastern  Montana  thunderstorm. 
The  trajectories  are  calculated  backwards,  from 
systematic  arrays  of  particles  of  specified  sizes  at  a 
level  near  cloud  base.  Using  a  simple  set  of  criteria 
for  rejecting  the  obviously  impossible  trajectories, 
the  patterns  of  accepted  trajectory  end-points  are 
compared  with  the  radar  echo  patterns.  Good 
agreements  lends  credence  to  the  qualitative  as- 
pects of  the  trajectories.  For  a  given  size  of  pre- 
cipitation particle,  the  method  helps  one  to  assign 
different  trajectory  types  to  specific  regions  within 
the  horizontal  plane  on  which  the  calculations 
were  started.  The  relative  importance  of  the  differ- 
ent types  of  trajectories  can  thus  be  estimated. 
Particle  origin  mechanisms  are  discussed  in  terms 
of  the  regions  in  which  the  trajectories  are  found 
to  start.  The  variety  of  successful  trajectories  lead- 
ing to  1  cm  and  larger  hail  in  a  storm  of  consider- 
able structural  simplicity  is  noteworthy.  Sensitivity 
tests  indicate  that  the  liquid  water  content  is  by  far 
the  most  important  specification  in  this  framework. 
Ongoing  work  is  directed  toward  improving  this 
specification  and  deriving  estimates  of  particle  con- 
centration. (Author's  abstract) 
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Hydrometeor  distributions  were  measured  in  two 
rainbands  that  passed  over  the  California  Valley. 
The  ground  radar  was  used  to  vector  the  Universi- 
ty of  Wyoming's  instrumented  King  Air  aircraft  to 
the  top  of  the  rainband  at  which  time  an  onboard 
computer  algorithm  was  used  to  make  multiple 
penetrations  of  an  ensemble  of  ice  particles  that 
were  assumed  to  descend  at  1  or  2  m/s  while 
drifting  downwind.  Distribution  parameters  were 
calculated  for  each  penetration  and  the  changes  in 
these  parameters  were  used  to  infer  the  different 
modes  of  growth  that  the  particles  undergo.  It  was 
found  that  there  were  five  distinct  regions  of  parti- 
cle growth.  Nucleation  and  depositional  growth 
were  the  dominant  processes  near  the  top  of  the 
rainband.  The  hydrometeors  then  fell  through  a 
region  of  aggregation  from  the  -20  C  level  to  the  - 
10  C  level.  Ice  crystal  multiplication  was  the  domi- 
nant process  from  the  -10  C  level  to  the  -4  C  level. 
From  -4  to  0  C,  aggregation  was  again  the  domi- 
nant process.  Below  the  0  C  level,  melting  and 
collisional  coalescence  were  the  main  processes. 
Bulk  ice  densities  were  calculated  by  comparing 
radar  reflectivities  and  reflectivities  calculated 
from  the  hydrometeor  distributions.  Bulk  ice  densi- 
ties were  very  low,  reaching  only  0. 1  g/cu  cm  just 
above  the  melting  layer.  (Author's  abstract) 
W87-03346 


DIAGNOSTIC  MODELING  STUDY  OF  THE 
STRATIFORM  REGION  ASSOCIATED  WITH 
A  TROPICAL  SQUALL  LINE, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 
S.  A.  Rutledge. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  43,  No.  13,  p  1356-1377,  July  1,  1986.  25  fig,  2 
tab,  28  ref.  NSF  Grant  No.  ATM-83 17466. 

Descriptors:  'Model  studies,  'Stratiform  regions, 
'Tropical  storms,  'Squalls,  'Precipitation,  Wind, 
Thermodynamics,  Snow,  Ice,  Graupel,  Mathemati- 
cal analysis,  Sensitivity  analysis,  Anvil. 

Wind  and  thermodynamic  data  analyzed  in  the 
stratiform  region  of  a  tropical  squall  have  been 
combined  with  a  kinematic,  three-dimensional 
cloud  model  to  study  the  precipitation  processes  in 
this  region.  The  flux  of  condensate  into  the  strati- 
form region  from  the  convective  region  has  been 
parameterized  by  specifying  vertical  profiles  of 
cloud  water,  cloud  ice,  snow  and  graupel  at  the 
boundary  between  these  two  regions,  through  the 
use  of  a  one-dimensional  time-dependent  cumulus 
model.  A  standard  case,  in  which  all  four  forms  of 
condensate  stream  into  the  stratiform  region  (anvil) 
is  studies  in  detail.  The  graupel  entering  this  region 
rapidly  removes  snow  advected  into  the  anvil  from 
the  cells  as  well  as  snow  produced  by  the  mesos- 
cale  updraft.  The  snow  produced  by  the  mesoscale 
updraft  actively  contributes  to  this  precipitation  by 
providing  this  mass  for  the  graupel  particles  to 
feed  upon.  A  series  of  sensitivity  studies  are  dis- 
cussed which  reveal  two  distinct  regions:  a  precipi- 
tation region  due  to  fallout  from  the  convective 
cells  followed  by  a  horizontally  homogeneous 
region  where  the  precipitation  is  produced  by  the 
mesoscale  updraft.  The  anvil  region  is  nearly  en- 
tirely below  water  saturation  which  eliminates 
mixed-phase  growth  processes  in  this  region  and 
hence  allows  ice  particles  to  grow  only  by  deposi- 
tion and  collection.  It  is  concluded  that  the  con- 
densate produced  by  the  mesoscale  updraft  is  an 
important  source  of  precipitation  and  is  largely 
responsible  for  the  extensive  region  of  stratiform 
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precipitation  to  the  rear  of  the  convective  line. 

(Author's  abstract) 
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FLOW  DYNAMICS  AND  STABILITY  IN  A 
SEVERE  RAINBAND, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
G.  Chimonas,  and  G.  Kallos. 
Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  43,  No.  14,  p  1505-1516,  July  15,  1986.  11  fig, 
12   ref,   append.   NSF  Grant   No.   ATM8217152. 

Descriptors:  'Flow  profiles,  'Rainbands,  'Precipi- 
tation, •Rainstorms,  'Convection,  'Flow  patterns, 
Inversions,  Atmospheric  water,  Air  temperature, 
Rain,  Air  entrainment. 

Observations  of  a  severe  form  of  rainband,  which 
is  comprised  of  a  line  of  strong  but  shallow  con- 
vection, suggest  that  the  environmental  into  which 
it  moves  is  nearly  neutrally  stratified  with  respect 
to  moist  convection.  A  simple  two-dimensional 
model  of  a  severe  rainband  has  been  developed  to 
explore  how  the  cold  air  at  the  base  of  the  rain- 
band modifies  local  stability  as  it  underruns  the 
saturated  surface  layer.  This  dynamic  lifting  is 
found  to  have  two  distinct  effects.  First,  the  lifted 
fluid  contains  regions  of  absolute  and  conditional 
instability.  Then  it  also  reorganizes  the  midtropos- 
phere  into  a  sequence  of  elevated  inversions  set 
between  unstable  layers.  This  latter  effect  results 
from  the  intense  'lee  wave'  response  in  the  air 
flow.  The  elevated  inversions  would  appear  to  cap 
the  severe  moist  convection,  establishing  the  rain- 
band character  rather  than  allowing  the  deep  cellu- 
lar convection  of  squall  lines.  The  flow  disturb- 
ances end  abruptly  at  the  steering  level  (a  critical 
level  for  the  waves),  which  appears  to  define  the 
upper  limit  of  the  rainband  activity.  (Author's  ab- 
stract) 
W87-03348 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
WASH-OFF  OF  FUNGICIDES  AND  CONTROL 
OF  LATE  BLIGHT  ON  POTATO  LEAVES, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03394 


APPLICATION  OF  EXTENDED  EMPIRICAL 
ORTHOGONAL  FUNCTION  ANALYSIS  TO 
INTERRELATIONSHIPS  AND  SEQUENTIAL 
EVOLUTION  OF  MONSOON  FIELDS, 

Indian  Inst,  of  Tropical  Meteorology,  Poona. 
S.  V.  Singh,  and  R.  H.  Kripalani. 
Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  8,  p   1603-1610,  August   1986.  7  fig,   17  ref. 

Descriptors:  'Weather  forecasting,  'Extended  em- 
pirical orthogonal  functions,  'Mathematical  analy- 
sis, 'Linear  relationships,  'Barometric  pressure, 
•Rainfall,  'India,  'Monsoon  season,  Sea  level  pres- 
sure anomalies,  Latitude. 

Extended  empirical  orthogonal  function  (EEOF) 
analysis  was  employed  to  study  linear  relationships 
among  the  mean  sea  level  pressure,  700  mb  height, 
and  rainfall  over  India,  and  their  low-frequency 
sequential  evolution  during  the  peak  summer  mon- 
soon months.  The  interrelationships  between  these 
fields  are  strongest  over  central  India  and,  whereas 
the  rainfall  activity  is  colocated  with  the  corre- 
sponding changes  in  the  700  mb  heights,  it  is 
displaced  southward  with  respect  to  the  pressure 
changes.  The  first  two  EEOFs  of  all  the  three 
fields  (averaged  over  5  or  7  days)  show  that  the 
dominant  low-frequency  sequential  evolution  is  as- 
sociated with  north  and  northeastward  movement 
of  the  anomaly  centers  with  a  recurrence  period  of 
about  40  days.  In  addition,  the  presence  of  a  west- 
ward-moving wave  in  sea  level  pressure  anomalies 
located  roughly  near  15  deg  N  latitude  is  revealed 
by  the  third  EEOF.  (Author's  abstract) 
W87-03396 


ATLANTIC  HURRICANE  SEASON  OF  1985, 
National  Hurricane  Center,  Coral  Gables,  FL. 


R.  A.  Case. 

Monthly  Weather  Review  MRWEAB,  Vol.   114, 

No.  7,  p  1390-1405,  July  1986.  7  fig,  7  tab. 

Descriptors:  'Hurricanes,  'Eastern  United  States, 
•Tropical  storms,  'Damage  estimates,  'Storm 
tracks,  'Wind  speeds,  'Barometric  pressure, 
•Tides,  'Precipitation,  Tropical  storm  Ana,  Hurri- 
cane Bob,  Hurricane  Claudette,  Hurricane  Danny, 
Hurricane  Elena,  Tropical  storm  Fabian,  Hurri- 
cane Gloria,  Tropical  storm  Henri,  Tropical  storm 
Isabel,  Hurricane  Juan,  Hurricane  Kate. 

A  summary  of  1985  hurricane  season  is  presented, 
including  detailed  accounts  of  the  following  indi- 
vidual storms:  Tropical  Storm  (TS)  Ana,  15-19 
July;  Hurricane  (H)  Bob,  21-26  July;  H  Claudette, 
9-17  August;  H  Danny,  12-20  August;  H  Elena,  24 
August-4  September;  TS  Fabian,  15-19  September; 
H  Gloria,  16  September-2  October;  TS  Henri,  21- 
25  September;  TS  Isabel  7-15  October;  H  Juan,  26 
October- 1  November;  and  H  Kate,  15-23  Novem- 
ber. A  record-tying  six  hurricanes  crossed  the 
United  States  coastline,  causing  a  record  $4  billion 
damage.  Storm  tracks,  wind  speeds,  barometric 
pressure,  tide  heights,  rain  amounts,  and  nature  of 
damage  caused  by  these  storms  are  described. 
(Rochester-PTT) 
W87-03402 


CUMULONIMBUS  CLOUDS:  AN  INTRODUC- 
TORY REVIEW, 

British  Meteorological  Office  Coll.,  Reading  (Eng- 
land). 

D.  A.  Bennetts,  E.  McCallum,  and  J.  R.  Grant. 
Meteorological   Magazine   MTMGAS,   Vol.    115, 
No.   1369,  p  242-256,  August  1986.   10  fig,  6  ref. 

Descriptors:  'Meteorology,  'Cumulonimbus 
clouds,  'Mesoscale  meteorology,  'Potential 
energy,  'Wind  shear,  'Convection,  Meteorological 
Office  College,  England,  Thunderstorms,  Parcel 
theory,  Single-cell  clouds,  Multicelled  storms, 
Daughter  cells,  Supercells,  Merging  storms,  Pre- 
cipitation, Model  studies. 

This  article  on  cumulonimbus  clouds  is  one  of  a 
series  of  teaching  papers  on  mesoscale  meteorol- 
ogy developed  at  the  Meteorological  Office  Col- 
lege (England).  It  describes  the  important  physical 
and  dynamical  aspects  of  cumulonimbus  develop- 
ment, highlighting  the  roles  of  convectively  avail- 
able potential  energy  and  wind  shear.  The  aim  is  to 
provide  simple  conceptual  models  to  help  in  the 
interpretation  of  observations.  Topics  are:  quantita- 
tive description  of  the  growth  of  a  thunderstorm, 
parcel  theory,  single-cell  clouds,  multicelled 
storms,  daughter  cells,  supercells,  merging  storms, 
and  precipitation.  (Rochester-PTT) 
W87-03407 


EXPLORATORY  DATA  ANALYSIS  OF  1951-82 
SUMMER  RAENFALL  AROUND  NELSPRUIT, 
TRANSVAAL,  AND  POSSIBLE  EFFECTS  OF 
1972-81  CLOUD  SEEDING, 

Rochester  Univ.,  NY.  Div.  of  Biostatistics. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-03408 


IMPACT  OF  THUNDERSTORM  DISCHARGES 
ON  THE  QUALITY  OF  THE  SEINE'S  LOW- 
WATER  MARK  (IMPACT  DES  DEVERSE- 
MENTS  D'ORAGE  SUR  LA  QUALLTE  DE  LA 
SEINE  A  L'ETIAGE), 

Centre  d'Enseignement  et  de  Recherche  pour  la 
Gestion  des  Ressources  Naturelles  et  l'Environne- 
ment,  Paris  (France). 
E.  Clamagirand,  and  J.  Gaillard. 
La  Houille  Blanche,  No.  3,  p  229-239,  1986.  11  fig, 
3  tab,  5  ref. 

Descriptors:  'Urban  runoff,  'Path  of  pollutants, 
•Storm  wastewater,  *Storm  runoff,  •Thunder- 
storms, 'Mathematical  models,  'Drinking  w  purifi- 
cation, River  systems,  Seine  River,  Fish. 

A  research  program  has  for  the  past  several  years 
aimed  to  describe  and  number  the  main  actions  to 
be  taken  regarding  effluent  disposal  and  sewerage 
purification  in  order  to  satisfy  the  quality  criteria 


required  for  the  use  of  water  from  the  major  rivers 
of  the  Paris  region.  The  present  communication 
aims  to  determine  which  phenomena  must  be  taken 
into  account  to  study  the  shock  effect  produced  by 
storm  water  on  the  quality  of  the  receiving  milieu 
and  to  deduce  there  from  the  model  best  suited  to 
quantify  this  impact.  It  turns  out  that  the  transitory 
effects  of  thunderstorm  discharges  have  little  influ- 
ence on  the  quality  of  the  milieu.  At  the  same  time 
longitudinal  dispersion  is  quite  important.  (Airone- 
PTT) 
W87-03476 


WEATHER    AND    RICE    YIELD    RELATION- 
SHIPS IN  TROPICAL  COSTA  RICA, 

National     Meteorological     Service,     Bet-Dagan 

(Israel). 

For  primary  bibliographic  entry  see  Field  3F. 
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ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
EFFECT  OF  ACID  RAIN  ON  NITROGEN  MIN- 
ERALIZATION, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03674 


ESTIMATION  OF  THE  PHILIP  INFILTRA- 
TION PARAMETERS  FROM  RAINFALL  SIM- 
ULATION DATA, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic   entry   see   Field   2G. 

W87-03680 


MOISTURE  ANALYSIS  OF  THE  MESO  BETA- 
SCALE  THUNDERSTORM  ENVIRONMENT 
DURING  AVE-SESAME  V  (20-21  MAY  1979), 
Saint  Louis  Univ.,  MO.  Dept.  of  Earth  and  Atmos- 
pheric Sciences. 

H.  E.  Fuelberg,  Y.  Lin,  and  H.-W.  Chang. 
Monthly  Weather  Review  MRWEAB,  Vol.   114, 
No.  3,  p  534-545,  March  1986.  11  fig,  2  tab,  29  ref. 
NSF     Grant    ATM-8312172,     NASA     Contract 
NAS8-35330. 

Descriptors:  'Rainfall,  'Thunderstorms,  'AVE- 
SESAME,  'Hydrologic  budget,  'Convective  pre- 
cipitation, 'Weather,  Storms,  Precipitation,  Okla- 
homa, Rain  gages,  Gages,  Radiosondes,  Water 
vapor. 

Moisture  budgets  in  thunderstorm  environments 
were  investigated  using  meso  beta-scale  radiosonde 
data  at  75  km  spacings  and  3  or  1.5  h  intervals 
from  the  fifth  day  of  AVE-SESAME  1979  (20-21 
May).  Budget  values  were  computed  at  nine  times 
prior  to,  during,  and  after  a  convective  outbreak 
over  Oklahoma.  The  domain  under  investigation 
includes  both  convective  and  nonconvective  areas, 
thereby  allowing  budget  comparisons  between  the 
two  regions.  Findings  show  that  the  convective 
region  was  characterized  by  strong  horizontal 
moisture  flux  convergence  in  the  low  levels  and 
weak  divergence  aloft.  Vertical  motion  carries 
moisture  into  the  middle  and  upper  troposphere. 
Magnitudes  of  the  moisture  fluxes  were  directly 
proportional  to  storm  intensity.  The  vertically  inte- 
grated source/sink  term  also  was  closely  related  to 
the  presence  and  intensity  of  convective  activity. 
When  converted  into  equivalent  precipitation 
amounts,  values  correspond  closely  with  those 
from  a  rain  gage  network.  Moisture  budgets  also 
were  obtained  from  routine  National  Weather 
Service  rawinsonde  soundings.  A  comparison  of 
results  for  similar  locations,  but  derived  from  the 
two  different  resolutions,  reveals  several  common 
processes,  although  magnitudes  from  the  mesoscale 
data  were  sometimes  an  order  of  magnitude  great- 
er than  those  at  the  synoptic  scale,  especially  in  the 
convective  areas.  (Author's  abstract) 
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MODEL   FOR   THE   ESTIMATION   OF   PRE- 
CWLTABLE  WATER, 

Salamanca  Univ.   (Spain).   Dept.  of  Air  Physics. 
A.  Revuelta,  C.  Rodriguez,  J.  Mateos,  and  J. 


WATER  CYCLE— Field  2 
Precipitation — Group  2B 


Garmendia. 

Tellus  TELLAL,  Vol.  37B,  No.  4/5,  p  210-215, 

September-November   1985.  3  fig,  5  tab,   13  ref. 

Descriptors:  *Model  studies,  *  Precipitation,  'Solar 
radiation,  *Humidity,  *Atmospheric  water, 
•Weather  forecasting,  'Climatology,  Radiation, 
Water  vapor,  Spain,  Seasonal  distribution,  Mathe- 
matical studies,  Regression  analysis. 

A  model  was  developed  to  estimate  precipitable 
water  on  clear  days  based  on  the  daily  and  hourly 
measurements  of  global  infra  red  (I.R.)  solar  radi- 
ation and  on  humidity  data  taken  at  ground  level. 
The  model  takes  into  account  the  attenuation  proc- 
esses of  radiation  by  water  vapor.  Results  concern- 
ing precipitable  water  were  compared  with  those 
obtained  with  radiosondes  for  both  daily  and 
hourly  intervals,  obtaining  correlation  coefficients 
higher  than  those  achieved  with  the  equations  pro- 
posed by  Reitan  and  Smith  in  which  only  humidity 
parameters  are  used.  The  model  was  applied  to 
three  periods:  cold  (October-March),  warm  (April- 
September),  and  annual  (January-December)  over 
three  years  in  Salamanca  (central  NW  Spain).  (Au- 
thor's abstract) 
W87-03727 


FLUCTUATIONS  OF  PRECIPITABLE  WATER 
OVER  THE  INDIAN  OCEAN  DURING  THE 
1979  SUMMER  MONSOON, 

Florida  State  Univ.,  Tallahassee.  Dept.  of  Meteor- 
ology. 

D.  L.  Cadet. 

Tellus  TELLAL,  Vol.  38A,  No.  2,  p  170-177, 
March  1986.  8  fig,  15  ref.  NOAA  Grant  NA83AA- 
D-00053. 

Descriptors:  *Time  series  analysis,  'Atmospheric 
water,  'Fluctuations,  'Indian  Ocean,  'Monsoons, 
'Weather  forecasting,  'Water  vapor,  Weather, 
Clouds,  Hydrology,  Wind,  Humidity,  Atmospheric 
pressure,  Seasonal  variation. 

Fluctuations  of  precipitable  water  (PW)  over  the 
Indian  Ocean  were  investigated  during  the  1979 
summer  season.  Time  series  of  space  average  PW 
over  the  Arabian  Sea  show  the  existence  of  a  well- 
marked  oscillation  of  humidity  related  to  the 
active/break  cycle  of  the  monsoon.  This  cycle 
around  30-50  days  was  the  major  feature  of  the 
1979  monsoon,  and  also  appeared  on  the  pressure 
and  zonal  wind  fields.  This  oscillation  resulted 
from  perturbations  originating  over  the  equatorial 
eastern  Indian  Ocean  and  propagating  northward 
toward  India.  The  arrival  over  India  of  a  trough 
ridge  characterized  by  humid/dry  conditions  gave 
rise  to  an  active/break  monsoon.  It  is  also  suggest- 
ed that  this  type  of  oscillation  might  be  related  to 
the  date  of  the  onset  of  the  monsoon.  Another 
periodicity  around  10-12  days  is  also  found  in  the 
PW  and  meridional  wind  fields,  which  appears  to 
be  associated  with  a  westward  propagating  mode 
north  of  the  equator.  (Author's  abstract) 
W87-03729 


INFILTRATION  INTO  DECOMPOSED  GRAN- 
ITE SOILS:  NUMERICAL  MODELLING,  AP- 
PLICATION AND  SOME  LABORATORY  OB- 
SERVATIONS, 

Hong  Kong  Univ.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-03732 


IDENTIFICATION  OF  HOMOGENEOUS  RE- 
GIONS FOR  FLOOD  FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03735 


MARKED  POISSON  PROCESS  MODEL  OF 
SUMMER  RAINFALL  IN  SOUTHERN  ONTAR- 
IO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Systems 
Design  Engineering. 

J.  D.  Bonser,  T.  E.  Unny,  and  K.  Singhal. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  886-898,  December  1985.  7  fig,  5 
tab,  27  ref. 


Descriptors:  'Poisson  ratio,  'Model  studies,  'Rain- 
fall, 'Probabilistic  process,  'Mathematical  studies, 
Ontario,  Storms,  Rainfall  intensity,  Estimating, 
Rainstorms,  Precipitation,  Probability  distribution, 
Hydrology,  Monitoring,  Reviews,  Stochastic  proc- 


A  mathematical  description  of  summer  rainfall  oc- 
currences in  southern  Ontario  was  developed.  The 
theory  of  Poisson  point  processes  with  specific 
application  to  rainfall  modeling  was  presented  with 
a  critical  review  of  previous  literature  on  Poisson 
rainfall  models.  A  marked  Poisson  process  model 
of  summer  storms  was  formulated,  using  the  marks 
to  represent  the  random  duration  and  intensity  of 
the  events.  Model  parameters  were  estimated  for 
four  locations  in  southern  Ontario,  using  a  total  of 
48  seasons  of  hourly  rainfall  data.  The  model  was 
applied  to  calculate  the  seasonal  return  period  of 
extreme  storms  and  the  probability  distribution  of 
total  seasonal  rainfall  volume.  These  examples 
demonstrate  the  accuracy  and  usefulness  of  the 
model.  (Author's  abstract) 
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1-H  URBAN  DESIGN  STORM  FOR  CANADA, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

W.  E.  Watt,  K.  C.  A.  Chow,  W.  D.  Hogg,  and  K. 

W.  Lathem. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  3,  p  293-300,  June  1986.  11  fig,  2  tab,  8 

ref.  Dept.  of  Supply  and  Services  Contract  52SS 

KM147-3-0212. 

Descriptors:  'Urban  hydrology,  'Design  floods, 
'Mathematical  models,  'Storm  water,  'Urban 
runoff,  Regional  analysis,  Canada,  Temporal  distri- 
bution, Rainfall. 

The  advent  of  stormwater  modeling  techniques  has 
resulted  in  the  need  for  a  Canadian  urban  design 
storm.  As  a  first  stage  in  meeting  this  need,  a  1-h 
urban  design  storm  was  developed.  This  design 
storm  is  fully  described  by  two  parameters  and  the 
rainfall  depth  as  given  by  Atmospheric  Environ- 
ment Service  (AES)  intensity-duration-frequency 
data,  and  is  specified  for  a  wide  range  of  return 
periods  for  all  regions  of  Canada.  Extensive  com- 
parisons with  observed  1-h  storms,  both  in  the 
temporal  domain  and  in  the  frequency  domain, 
indicate  that  the  two-parameter  mathematical 
model  is  capable  of  simulating  individual  rainfall 
events  and  an  average  or  'design'  event  for  any 
particular  site.  The  design  storm  model  has  been 
extended  on  a  regional  basis  by  evaluating  the  two 
parameters  for  each  of  45  AES  stations  across 
Canada.  Regional  values  of  the  parameters  were 
derived  -  and  are  included  -  so  that  a  design  storm 
can  be  determined  for  an  area  without  rainfall 
records.  Comparative  studies  to  evaluate  the  reli- 
ability and  robustness  of  the  proposed  design  storm 
are  encouraged.  (Author's  abstract) 
W87-03772 


CONCERNING  A  GEOSTATIC  APPROACH  AS 
REGARDS  LOWERING  COEFFICIENTS  OF 
PRECIPITATIONS  (POUR  UNE  APPROCHE 
GEOSTATISTIQUE  DES  COEFFICIENTS  D'A- 
BATTEMENT  DES  PRECIPITATIONS), 
Institut  National  Polytechnique  de  Lorraine, 
Nancy  (France). 
J.  P.  Laborde. 

La  Houille  Blanche,  No.  3,  p  221-228,  1986.  4  fig, 
14  ref. 

Descriptors:  'Rainfall,  'Mathematical  equations, 
'Rainfall-runoff  relationships,  'Hydrology,  Areal 
reduction  coefficients. 

For  many  years  the  traditional  method  of  Brunet- 
Moret  and  Roche  has  enabled  the  areal  reduction 
coefficients  of  precipitations  over  a  given  surface 
area  to  be  evaluated.  On  the  other,  hand  it  does  not 
permit  estimation  of  these  coefficients  based  on  the 
surface  involved  or  on  the  frequency  of  precipita- 
tion. Some  simple  and  generally  accepted  hypoth- 
eses permit  a  geostatic  formulation  of  the  reduction 
constant  which  makes  it  possible  to  ignore  the 
explicit  integration  of  rain  over  a  given  surface, 
apply  the  data  traditionally  employed,   abandon 


empiricism  as  regards  the  choice  of  formulation 
concerning  variations  of  the  reduction  coefficient 
with  frequency,  surface  and  even  duration,  and, 
finally,  it  permits  demonstration  of  the  influence  of 
both  the  surface  and  the  form  of  the  rain  integra- 
tion field.  The  main  purpose  of  this  approach  is  to 
provide  a  coherent  methodology  for  determining 
reduction  coefficients  and  the  laws  of  variation 
relating  to  them.  (Author's  abstract) 
W87-03780 


CONCENTRATION    AND    DEPOSITION    OF 
TRACE  METALS  IN  ONTARIO-1982, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 
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THROUGHFALL  AND  PLANT  NUTTUENT 
CONCENTRATION  RESPONSE  TO  SIMULAT- 
ED ACTO  RAIN  TREATMENT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03792 


DISTRIBUTION      AND      TRANSPORT      OF 
RADIUM  IN  A  TROPICAL  RTVER, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03794 


THEORETICAL  METHOD  FOR  COMPUTING 
VERTICAL  DISTRD3UTION  OF  ACIDITY  AND 
SULFATE  PRODUCTION  WITHIN  CUMULUS 
CLOUDS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03841 


RETRIEVAL  OF  CLOUD  WATER  AND  WATER 
VAPOR  CONTENTS  FROM  DOPPLER  RADAR 
DATA  IN  A  TROPICAL  SQUALL  LINE, 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

D.  Hauser,  and  P.  Amayenc. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  43,  No.  8,  p  823-838,  April  15,  1986.  9  fig,  31 

ref,  append. 

Descriptors:  'Cloud  water,  'Water  vapor,  'Tropi- 
cal squalls,  'Squalls,  'Radar,  Doppler  radar, 
Model  studies,  Wind,  Rain,  Convective  precipita- 
tion. 

The  retrieval  of  cloud  water  and  water  vapor 
contents  from  Doppler  Radar  data  is  described. 
The  convective  part  of  a  tropical  squall  line  (22 
June  1981)  observed  during  the  COPT  81  (Con- 
vection Profonde  Tropicale  1981)  West  African 
experiment,  was  chosen  for  developing  a  two- 
dimensional  and  steady  state  model  for  the  retriev- 
al of  these  parameters.  The  model  is  based  upon 
the  solution  of  the  continuity  equation  for  the  total 
water  substance,  with  wind  and  rain  water  fields 
specified  from  Doppler  radar  observations.  The 
results  are  consistent  with  the  previous  kinematic 
analysis  of  the  convective  part  of  this  squall  line. 
Cloud  water  mixing  ratios  up  to  4  g/kg  are  found 
in  the  warm  and  unstable  inflow  while  unsaturated 
air  is  observed  in  the  low  level  frontward  cold 
flow.  At  high  altitude,  an  important  amount  of 
condensate  is  transferred  rearward  into  the  strati- 
form part  of  the  squall  line.  The  amount  of  trans- 
ferred cloud  water  (or  ice)  ranges  typically  from  2 
to  3  g/kg.  Thus,  it  is  confirmed  that  the  mass  of 
condensate  injected  at  high  altitude  from  the  con- 
vective region  to  the  stratiform  region  of  a  tropical 
squall  line  may  be  large  enough  to  play  an  impor- 
tant role  in  the  maintenance  of  the  anvil  cloud. 
(Lantz-PTT) 
W87-03842 
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FORECASTS  OF  TIME  AVERAGES  WITH  A 
NUMERICAL  WEATHER  PREDICTION 
MODEL, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
J.  O.  Roads. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  43,  No.  9,  p  871-892,  May  1,  1986.  16  fig,  4 
tab,  27  ref.  NSF  Grants  ATM  8505435,  8210160; 
NOAA  Grants  NA84AADCP034, 

NA81AADO0O54;  NASA  Grant  NAG5-236. 

Descriptors:  *Forecasting,  'Weather  forecasting 
models,  *Time  series  analysis,  *Mathematical 
models,  Statistical  analysis,  Temporal  distribution. 

Forecasts  of  time  averages  of  1-10  days  in  duration 
by  an  operational  numerical  weather  prediction 
model  are  documented  for  the  global  500  mb 
height  field  in  spectral  space.  The  error  growth  of 
this  model  is  compared  to  the  error  growth  in  a 
simple  idealized  model.  Useful  forecast  intervals 
for  time  averages  are  about  twice  the  useful  fore- 
cast intervals  of  instantaneous  events.  The  skill  of 
the  forecasts  for  time  averages  can  be  increased 
still  further  by  ignoring  numerical  weather  predic- 
tion model  forecasts  of  instantaneous  events  past 
certain  stopping  points.  The  window  of  useful 
forecast  time,  for  the  predictions  of  ten-day  aver- 
ages considered  here,  is  approximately  one  week. 
The  documented  transient  spectra  have  the  largest 
values  in  the  planetary  scales,  along  with  the  larg- 
est variability.  The  error  spectra  grow  from  a 
relatively  flat  initial  spectra  to  an  asymptotic  spec- 
tral shape  similar  to  the  transient  spectra.  The 
largest  increase  in  error  occurs  on  the  initial  day. 
Temporal  variations  in  the  numerical  weather  fore- 
casts have  a  large  high  frequency  component. 
Some  notable  systematic  errors  are  present;  when 
these  errors  are  removed  the  time  of  useful  skill  for 
daily  forecasts  is  improved  by  6-12  hours  and  the 
time  of  useful  skill  for  forecasts  of  time  averages  is 
improved  by  1-2  days.  Statistical  filters  also  im- 
prove the  forecasts  although,  except  for  removing 
systematic  errors,  they  are  not  likely  to  prove 
useful  for  independent  forecasts.  (Author's  ab- 
stract) 
W87-03843 


MESOSCALE  STRUCTURE  IN  THE  MEGALO- 
POLITAN  SNOWSTORM  OF  11-12  FEBRUARY 
1983.  PART  III:  A  LARGE-AMPLITUDE  GRAV- 
ITY WAVE, 

State  Univ.   of  New  York  at  Albany.  Dept.  of 

Atmospheric  Science. 

L.  F.  Bosart,  and  F.  Sanders. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  43,  No.  9,  p  924-939,  May  1,  1986.  17  fig,  1 

tab,  27  ref,  append.  NSF  Grants.  ATM-8026557, 

ATM-8311 106,  ATM-8019301,  ATM-8407142. 

Descriptors:  'Mesoscale  storms,  'Meteorology, 
•Storm  patterns,  'Snow,  'Gravity  waves,  Wave 
amplitude,  Cyclones,  Wave  action,  Atmospheric 
pressure,  Temperature,  Mathematical  studies. 

A  large-amplitude  singular  gravity  wave  was  stud- 
ied through  the  analysis  of  hourly  observations, 
radar,  and  satellite  data  and  observations  of  cloud 
to  ground  lightning  flashes.  The  wave  activity  was 
initiated  just  ahead  of,  and  to  the  left  of  the  track 
of,  the  major  Atlantic  Coast  cyclone  of  11-12 
February  1983.  The  initial  wave  of  depression  was 
followed  by  a  wave  of  elevation  and  finally  a  wake 
depression.  Pressure  amplitudes  were  several  milli- 
bars. The  system  propagated  northeastward  at  15 
m/s  accelerating  to  more  than  25  m/s  against 
increasing  northeasterly  flow  in  the  lower  tropo- 
sphere. Surface  northeasterlies  increased  and 
became  gusty  with  the  approach  of  the  first  pres- 
sure falls,  reaching  a  maximum  at  the  pressure 
trough,  then  abruptly  weakening  and  backing  as 
strong  pressure  increases  were  observed.  Strong 
fluctuations  in  column  total  condensation  rate  and 
radar  reflectivity  occurred  with  the  passage  of  the 
wave.  Clustered  lightning  activity  accompanied 
wave  passage,  principally  near  the  intersection  of 
the  gravity  wave  and  the  east-west  oriented  es- 
carpment of  deep,  high  cloud  along  the  north  edge 
of  the  dry  intrusion.  A  unique  aspect  was  that 
lightning  from  clouds  with  relatively  warm  tops  in 
the  northern  periphery  of  the  dry  intrusion  low- 
ered primarily  positive  charge  to  ground.  Disorga- 


nized wave  activity  developed  in  the  presence  of 
modest  midtropospheric  convection  and  beneath  a 
shear  zone  in  advance  of  a  propagating  jet  streak. 
The  singular  appearing  large  amplitude  wave  orga- 
nized subsequently  in  a  transient  zone  of  strong 
frontogenetical  forcing.  The  wave  appeared  as  the 
northern  extension  of  a  coastal  front.  Overall,  the 
system  represented  a  ducted  gravity  wave  propa- 
gating in  a  layer  of  large  stability  beneath  an 
elevated  layer  of  small  Richardson  number  con- 
taining a  critical  level.  Whether  the  accompanying 
convection  and  enhancement  of  condensation  heat- 
ing represented  a  forcing  effect  on  the  wave  is 
unknown.  (Author's  abstract) 
W87-03844 


SHORT-DURATION  PRECIPITATION  FOR 
BILLINGS,  MONTANA, 

Christian,   Spring,   Sielbach   and   Associates,   Bil- 
lings, MT. 
MM.  Peterson. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1089-1093,  Novem- 
ber 1986.  4  tab,  5  ref. 

Descriptors:  'Precipitation  intensity,  'Urban  hy- 
drology, 'Urban  runoff,  'Storm  runoff,  'Billings, 
•Montana,  'Short  duration  precipitation,  'Data  in- 
terpretation, National  Weather  Service,  Rainfall, 
Depth-area-duration  analysis. 

Significant  rainfall  events  in  the  Billings,  Montana 
area  are  characterized  by  high  intensity,  short  du- 
ration events  and  are  the  storms  for  which  urban 
storm  drain  systems  must  be  designed.  The  objec- 
tives of  this  study  were  to:  (1)  determine  the  depth- 
frequency-duration  relationships  for  short  duration 
precipitation  events  at  Billings  and  to  compare 
these  relationships  with  those  previously  published 
by  the  National  Weather  Service  applicable  to  this 
site;  and  (2)  determine  the  impact  of  these  differ- 
ences on  peak  runoff  estimates.  The  durations  ex- 
amined in  this  study  were  5,  10,  15,  30  and  60 
minutes.  The  primary  result  of  this  study  is  the 
comparison  of  depth-duration-frequency  values  de- 
termined using  available  data  to  values  determined 
from  NOAA  Atlas  2.  For  durations  of  5-30  min., 
the  values  determined  from  the  site  data  are  13- 
69%  higher  than  those  determined  from  NOAA 
Atlas  2.  It  is  the  author's  opinion  that  these  differ- 
ences are  due  to  the  generalization  of  the  proce- 
dure used  in  NOAA  Atlas  2  to  determine  short- 
duration  precipitation  values.  This  study  also 
showed  the  impact  that  these  differences  can  make 
in  storm  drainage  design.  Peak  runoff  computa- 
tions from  two  test  cases  indicated  that  the  runoff 
values  determined  using  the  precipitation  values 
presented  herein  were  42-71%  higher  than  the 
runoff  values  determined  using  the  precipitation 
values  from  NOAA  Atlas  2.  Based  on  this  study, 
and  previously  conducted  studies,  it  is  the  author's 
opinion  that  there  are  severe  limitations  to  using 
NOAA  Atlas  2  to  determine  precipitation  values 
for  durations  less  than  1  hr.  With  approximately  65 
National  Weather  Service  stations  in  the  11  west- 
ern states  now  collecting  the  type  of  data  used  in 
this  study,  site  specific  data  should  be  used  when- 
ever possible.  The  short-duration  precipitation 
values  determined  from  NOAA  Atlas  2  should  be 
used  only  when  better  data  is  not  available.  (Lantz- 
PTT) 
W87-03860 


ACID  PRECIPITATION, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

J.  L.  Schnoor,  A.-G.  Dahlberg,  W.  C.  FErguson, 

M.  R.  Hoffman,  and  H.  M.  Liljestrand. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  11,  p  1030-1033,  November 

1986.  1  fig,  1  tab,  22  ref. 

Descriptors:  'Acid  rain,  'Lakes,  'Path  of  pollut- 
ants, Chemical  analysis,  Water  analysis,  Acidic 
water,  Water  pollution  sources,  Distribution  pat- 
terns. 

A  considerable  body  of  technical  information  and 
reports  of  several  scientific  organizations  support 
the  conclusion  that  some  lakes  and  streams  have 
been  acidified,  at  least  in  part,  by  acid  precipita- 


tion. Several  lines  of  reasoning  infer  that  lake 
acidification  has  occurred,  including:  (1)  the  pres- 
ence of  acid  lakes  in  sensitive  geological  regions  of 
the  U.S.  only  where  there  is  significantly  acidic 
precipitation;  (2)  the  correlation  between  sulfate  in 
precipitation  and  sulfate  concentration  in  sensitive 
lakes;  (3)  the  presence  of  acidic  seepage  lakes 
which  receive  most  of  their  water  directly  from 
precipitation  on  the  surface  of  the  lake;  and  (4)  the 
result  of  input/output  budgets  on  calibrated  water- 
sheds and  mass  balanced  model  calculations  which 
show  that  acid  precipitation  accounts  for  50-100% 
of  the  total  acid  sources  in  the  watersheds  of 
sensitive  lakes.  The  recent  completion  by  the  U.S. 
Environmental  Protection  Agency  of  the  Eastern 
Lakes  Survey  of  the  National  Surface  Water 
Survey  indicates  that  approximately  5%  of  the 
regions'  lakes  and  2%  of  the  lakes  surface  areas  are 
presently  acidic.  Based  on  mass  balance  calcula- 
tions and  experience  with  lake  recovery  in  the 
vicinity  of  the  Sudbury  smelter,  some  fraction  of 
these  lakes  would  recover  if  the  acidity  of  precipi- 
tation could  be  decreased.  (Lantz-PTT) 
W87-03901 


RECONSTRUCTION  OF  PRECIPITATION  IN 
NORTHEASTERN  NEVADA  USING  TREE 
RINGS,  1600-1982, 

Arizona  Univ.,  Tucson.   Lab.  of  Tree-Ring  Re- 
search. 
W.  P.  Smith. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  9,  p  1255-1263,  September 
1986.  6  fig,  5  tab,  11  ref.  NSF  Grants  ATM- 
8217769,  ATM-82 17951. 

Descriptors:  'Nevada,  'Dendrohydrology,  'Pre- 
cipitation, 'Dendrochronology,  'Trees,  Regres- 
sion equation,  Seasonal  variation,  Cross  spectral 
analysis. 

September-August  annual  precipitation  in  north- 
eastern Nevada  was  reconstructed  for  the  period 
1600-1982,  using  a  single  independent  variable,  the 
average  of  the  White  Horse  Summit  and  Connors 
Pass  tree-ring  indices.  The  regression  equation  ex- 
plains 71%  of  the  variance  in  divisional  precipita- 
tion from  1932-82.  Precipitation  in  the  reconstruc- 
tion, 1600-1982,  ranged  from  a  lower  limit  of  about 
6.00  in  in  1934  to  an  upper  limit  of  at  least  15.92  in 
in  1839.  However,  1983,  which  is  not  included  in 
the  reconstruction  because  the  trees  were  cored  in 
the  summer  of  1983  prior  to  the  end  of  the  grow- 
ing season,  was  the  wettest  year  from  1600-1984, 
with  18.03  in.  The  driest  10-yr  period  in  the  recon- 
struction was  1652-61  and  the  wettest  was  1906-14. 
However,  1975-84  was  the  wettest  10-yr  period  if 
the  years  1983  and  1984  are  included.  When  aver- 
aged over  30  yr,  the  1901-30  period  was  the  wet- 
test in  at  least  the  last  400  yr.  Cross-spectral  analy- 
sis suggests  the  reconstructed  precipitation  series  is 
highly  correlated  with  the  actual  overall  frequen- 
cies. (Author's  abstract) 
W87-03921 


CHARACTERISTICS  OF  SUPERCOOLED 
LIQUID  WATER  EN  CLOUDS  AT  MOUNTAIN- 
TOP  SITES  IN  THE  COLORADO  ROCKIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 
E.  E.  Hindman. 

Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  9,  p  1271-1279,  September 
1986.  8  fig,  1  tab,  16  ref.  NSF  Grants  ATM-83- 
18846,  ATM-84-07543. 

Descriptors:  'Supercooled  liquid  water,  'Precipi- 
tation, 'Meteorology,  'Rocky  Mountains,  'Colo- 
rado, 'Clouds,  'Mountaintop  sites,  Temperature, 
High  elevations. 

Observations  and  measurements  were  made  of  su- 
percooled liquid  water  in  clouds  that  enveloped 
high  elevation  sites  in  the  Colorado  Rocky  Moun- 
tains for  the  winters  of  1980/81  through  1983/84. 
Liquid  water  was  more  frequent  at  the  southern 
and  northern  Rocky  sites  than  at  the  central  sites. 
Eight  percent  of  the  liquid  water  periods  persisted 
3-20  hr  at  the  northern  Rocky  site.  This  site  was 
enveloped  by  supercooled  liquid  cloud  24%  of  the 
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time  during  the  months  of  December  1981  and 
January  1982.  Average  liquid  water  contents  at  the 
sites  ranged  between  0.14  and  0.23  g/cu  m,;  the 
maximum  individual  value  was  0.6  g/cu  m.  The 
measurements  indicated  that  substantial  amounts  of 
liquid  water  were  flowing  over  the  Colorado 
Rockies  at  mountaintop  heights.  (Author's  ab- 
stract) 
W87-03922 


ACID  RAIN  CONTROL:  THE  POLICY  DILEM- 
MA, 

Tufts  Univ.,  Medford,  MA.  Center  for  Environ- 
mental Management. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03929 


CHEMICAL  WEATHERING  IN  TWO  ADIRON- 
DACK WATERSHEDS:  PAST  AND  PRESENT- 
DAY  RATES, 

Colgate  Univ.,  Hamilton,  NY.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-03966 


EFFECTS  OF  PATTERN  AND  AMOUNT  OF 
SIMULATED  RAINFALL  ON  SEEDLING  DY- 
NAMICS OF  WEEPING  LOVEGRASS  AND 
KLEINGRASS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Range  and 

Wildlife  Management. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-04O08 


SOURCES  OF  ACIDITY  IN  WETLANDS  NEAR 
SUDBURY,  ONTARIO, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 

Wildlife  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04014 


INVESTIGATION  OF  DRY  AND  WET  DEPOSI- 
TION OF  AIR  POLLUTION  IN  A  RURAL 
AREA, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04024 


BROMIDE  CONCENTRATION  IN  SWEDISH 
PRECIPITATION,  SURFACE  AND  GROUND 
WATERS, 

Uppsala    Univ.    (Sweden).    Dept.    of   Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04074 


DIURNAL  VARIATION  OF  LIGHT,  MODER- 
ATE AND  HEAVY  RAINFALL  AT  ILORTN,  NI- 
GERIA, 

Ilorin  Univ.  (Nigeria). 

O.  J.  Olaniran. 

Weather  WTHRAL,  Vol.  41,  No.  8,  p  251-257, 

August  1986.  4  fig,  14  ref. 

Descriptors:  *Diurnal  distribution,  'Rainfall  inten- 
sity, Precipitation,  Ilorin,  Nigeria,  Seasonal  varia- 
tion, Climatic  data. 

The  diurnal  pattern  of  rainfall  at  Ilorin,  Nigeria, 
was  recorded  hourly  for  a  five-year  period,  1977- 
1981.  Percentage  of  annual  rainfall  in  light,  moder- 
ate and  heavy  rain,  using  American  Meteorological 
Society  catagories,  was  calculated  for  two-hour 
intervals  and  plotted.  At  Ilorin,  light  rains  occur 
equally  at  day  and  night.  Moderate  rain  shows  a 
night  maximum.  Heavy  rain  has  a  late  afternoon 
maximum,  of  an  inland  regime.  (Lewis-PTT) 
W87-04084 


JOINT  AGRICULTURAL  WEATHER  FACILI- 
TY'S OPERATIONAL  ASSESSMENT  PRO- 
GRAM, 

Department  of  Agriculture,  Washington,  DC. 
World  Food  and  Agricultural  Outlook  and  Situa- 
tion Board. 


R.  P.  Motha,  and  T.  R.  Heddinghaus. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  9,  p  1114-1122,  September 
1986.  7  fig,  2  tab,  17  ref. 

Descriptors:  'Joint  Agricultural  Weather  Facility, 
•Weather,  'Crop  production,  'Monitoring,  •Mete- 
orological data  collection,  'Data  processing,  •Ag- 
riculture, Organizations,  Administrative  agencies, 
Weather  patterns,  Remote  sensing,  Satellite  tech- 
nology, Crop  yield,  Data  collections. 

The  Joint  Agricultural  Weather  Facility  (JAWF), 
a  cooperative  effort  between  the  Climate  Analysis 
Center  (National  Meteorological  Center/National 
Weather  Service/National  Oceanic  and  Atmos- 
pheric Administration)  and  the  World  Agricultural 
Outlook  Board,  U.S.  Department  of  Agriculture, 
focuses  on  weather  anomalies  and  their  effects  on 
the  crop-yield  potential  in  major  international  crop 
areas.  The  basic  mission  is  to  provide  an  objective 
procedure  for  translating  the  flow  of  global  weath- 
er information  into  timely  and  accurate  assessments 
of  growing-season  conditions  which  ultimately 
affect  global  agricultural  production  and  trade. 
Daily  monitoring  of  satellite  weather  images  and 
meteorological  data  provides  the  framework  for 
agricultural  weather  analysis.  Daily,  weekly,  and 
seasonal  summaries  are  processed  and  merged  with 
historical  weather  and  crop  data  for  evaluation  of 
the  crop-yield  potential.  Information  is  disseminat- 
ed at  routine  briefings,  in  written  summaries,  and 
through  informal  discussions.  (Author's  abstract) 
W87-04125 


DENVER  HAILSTORM  OF  13  JUNE  1984, 

National   Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
For  primary  bibliographic  entry  see  Field  2C. 
W87-04126 


EARLY  DETECTION  OF  SULPHUR  EMIS- 
SIONS REDUCTIONS  USING  WET  DEPOSI- 
TION MEASUREMENTS, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04168 


TEMPORAL  VARIATION  OF  TRACE  ELE- 
MENT CONCENTRATIONS  IN  SELECTED 
RAINFALL  EVENTS  AT  TSUKUBA,  JAPAN, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04169 

TTME  SERIES  ANALYSIS  IN  ACID  RAIN 
MODELING:  EVALUATION  OF  FIXLING 
MISSING  VALUES  BY  LINEAR  ENTERPOLA- 
TION, 

Ohio  Univ.,  Athens.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04170 


SENSnTVITY  ANALYSIS  OF  THE  ROLE  OF 
FREE  RADICAL,  ORGANIC  AND  TRANSI- 
TION METAL  REACTIONS  E\  SULFATE  PRO- 
DUCTION IN  CLOUDS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 

Materials  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04172 


ENVESTIGATION  OF  SULFATE  PRODUC- 
TION EV  AN  OROGRAPHIC  STORM  USESG  A 
DETAILED  TRANSPORT/CHEMISTRY 

MODEL     COUPLED     WITH     A     DETAJXED 
CLOUD  SCAVENGING  MODEL, 
Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 
Materials  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04173 


STABILITY  OF  WATER  CLUSTERS:  IMPLICA- 
TION FOR  ATMOSPHERIC  HYDRATED 
CLUSTERS  AND  AEROSOLS, 


Missouri  Univ.-Rolla.  Dept.  of  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04174 

NUMERICAL  SIMULATIONS  OF  TROPICAL 
SQUALL-LINE  CLUSTERS:  TWO-DIMEN- 
SIONAL MODEL, 

Tokyo  Univ.  (Japan).  Ocean  Research  Inst. 

M.  Yoshizaki. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  64,  No.  4,  p  469-491,  August  1986. 

16  fig,  1  tab,  28  ref,  append. 

Descriptors:  'Meteorology,  *Squall-line  clusters, 
•Simulation  analysis,  'Two-dimensional  models, 
•Cloud  models,  'Rainfall,  Winds,  Stratification, 
Clouds,  Thermals,  Convection,  Temperature,  Up- 
drafts,  Fronts,  Weather. 

Numerical  simulations  of  two-dimensional  tropical 
squall-line  clusters  (TSL)  are  performed  using  a 
nonhydrostatic,  anelastic  cloud  model  in  the  ambi- 
ent winds  and  stratification,  which  are  based  on  the 
sounding  in  GATE  on  Sept.  12,  1974.  Water  sub- 
stance in  the  model  is  divided  into  6  forms;  water 
vapor,  cloud  water,  rain,  cloud  ice,  graupel  and 
haU.  The  parameterization  of  cloud  microphysics  is 
mainly  based  on  Lin  et  al.  The  grid  sizes  are 
stretched  in  both  horizontal  and  vertical  directions 
and  the  model  domain  is  241  km  and  14.45  km  in 
the  horizontal  and  vertical  direction,  respectively. 
A  cumulonimbus  is  initiated  by  an  initial  thermal 
under  an  imposed  low-level  large-scale  conver- 
gence. Quasi-steady  convection  is  attained  after  2 
hours  of  the  model  integration.  The  convective 
system  is  composed  of  convective  and  stratiform 
regions.  In  the  convective  region,  a  slant  strong 
updraft  is  obtained  and  its  angle  from  the  horizon- 
tal is  about  15  degrees.  In  the  stratiform  region, 
motions  are  nearly  uniform  in  the  horizontal  direc- 
tion and  layer  structures  of  strong  horizontal  winds 
are  seen.  There  is  weak  updraft  in  the  anvil  cloud 
which  is  occupied  by  graupel  and  weak  downdraft 
below  the  melting  level  where  rain  prevails.  The 
sharp  jumps  of  winds,  temperature,  water  vapor 
mixing  ratio  and  heat/moisture  fluxes  are  obtained 
near  the  gust  front  on  the  surface.  These  features 
of  the  convective  system  simulated  in  the  model 
are  similar  to  those  of  the  observed  TSLs.  Howev- 
er, fast  propagation  of  the  convective  system  is  not 
well  simulated.  This  may  be  due  to  that  the  simu- 
lated pressure  rise  on  the  surface  is  not  sufficiently 
large  to  proceed  the  convective  system  fast.  (Au- 
thor's abstract) 
W87-04175 


GLOBAL  SEVIULTANEITY  OF  THE  ABRUPT 
SEASONAL  CHANGES  IN  PRECIPITATION 
DURESG  MAY  AND  JUNE  OF  1979, 

Tokyo  Univ.  (Japan).  Dept.  of  Geography. 

M.  Shinoda,  T.  Mikami,  K.  Iwasaki,  H.  Kitajima, 

and  T.  Eguchi. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  64,  No.  4,  p  531-545,  August  1986. 

6  fig,  26  ref. 

Descriptors:  'Seasonal  variation,  'Precipitation, 
'Data  collections,  'Rainfall,  Weather,  Pacific, 
South  America. 

Global  simultaneity  of  the  abrupt  seasonal  changes 
in  precipitation  during  May  and  June  of  1979  has 
been  studied  by  using  the  FGGE  level  II-c  precipi- 
tation and  snow  data  set.  Two  stages  of  abrupt 
change  in  10-day  precipitation  are  identified 
around  the  first  10-day  periods  of  May  and  June. 
The  heavy  rainfall  area  shifts  northwards  from 
Indonesia  to  the  Philippines  and  around  the  Bay  of 
Bengal  in  the  second  10-day  period  of  May.  Simul- 
taneously, a  non-precipitation  area  extends  north- 
wards in  the  mid-latitudes  of  mid-  and  western 
Eurasia,  and  western  North  America.  Precipitation 
increases  over  equatorial  West  Africa,  coincident 
with  the  northward  shift  of  the  non-precipitation 
area  along  the  west  coast  of  South  America.  The 
second  stage  is  around  the  first  10-day  period  of 
June.  Precipitation  increases  along  the  east  coast  of 
Eurasia  in  the  first  10-day  period  of  June.  Simulta- 
neously, the  main  rainbelt  shifts  northwards  from 
eastern  South  America  to  around  the  Caribbean 
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Sea,  and  from  the  equator  to  over  West  Africa. 
One  10-day  period  later  monsoon  rain  begins  along 
the  west  coast  of  India.  At  the  same  time,  precipi- 
tation decreases  over  equatorial  East  Africa,  while 
it  increases  along  the  east  coasts  of  Madagascar 
and  South  Africa.  Based  on  the  periods  of  the  two 
stages  of  abrupt  change,  we  can  divide  the  whole 
hemisphere  into  four  sectors  in  terms  of  two 
boundary  lines  which  roughly  coincide  with  the 
meridians  of  70  degrees  E  and  the  parallels  of  20 
degrees  N  and  35  degrees  N,  and  cross  at  the 
eastern  Tibetan  Plateau.  In  Sector  I,  abrupt  change 
occurs  in  the  first  10-day  period  of  June.  In  Sector 
II,  abrupt  changes  occur  in  the  second  10-day 
period  of  May.  In  Sector  IV,  abrupt  changes  occur 
in  the  second  10-day  period  of  May.  In  Sector  III, 
abrupt  changes  occur  around  the  first  10-day  peri- 
ods of  May  and  June.  In  detail,  abrupt  changes 
occur  in  the  western  Sector  III  in  the  first  10-day 
periods  of  May  and  June,  and  in  the  eastern  Sector 
III  in  the  second  10-day  periods  of  May  and  June. 
(Author's  abstract) 
W87-04176 


RAINFALL  DISTRIBUTION  AND  MONSOON 

CIRCULATION  OVER  TROPICAL  AFRICA  IN 

THE    1979    NORTHERN    SUMMER:    THEIR 

COMPARISON  BETWEEN  EAST  AND  WEST 

AFRICA, 

Tokyo  Univ.  (Japan).  Dept.  of  Geography. 

M.  Shinoda. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  64,  No.  4,  p  547-561,  August  1986. 

13  fig,  34  ref. 

Descriptors:  *  Rainfall  distribution,  *  Monsoons, 
•Circulation,  'Africa,  *Rainfall,  *Data  collections, 
Comparison  studies,  Weather. 

The  African  monsoon  circulations  which  deter- 
mine main  rainfall  areas  in  the  1979  northern 
summer,  and  the  different  causes  of  rain  between 
East  and  West  Africa  are  investigated  by  using  the 
FGGE  level  II-c  precipitation  and  snow  data  set 
and  the  FGGE  level  IH-b  data  set.  When  the 
rainbelt  reaches  its  most  northerly  position  over 
tropica]  Africa,  the  main  rainfall  areas  exist  within 
the  surface  southwesterlies.  In  the  zone  of  7-17 
degrees  N,  the  non-rainfall  area  appears  between 
Lake  Chad  and  Mt.  Marra  even  in  the  wet  air  mass 
(i.e.,  equatorial  westerlies).  The  main  rainbelt  is 
divided  by  this  non-rainfall  area  into  the  rainfall 
areas  in  West  Africa  and  west  of  the  Ethiopian 
Plateau.  The  main  rainbelt  in  West  Africa  roughly 
corresponds  to  the  mid-tropospheric  easterly  jet. 
The  two  maximum  axes  of  the  850  mb  v  power 
spectra  in  the  3.1-4.4  day  period  are  found  along 
approx.  8  degrees  N  and  20  degrees  N.  West  of  5 
degrees  E,  the  main  rainbelt  exists  between  them, 
while  east  of  it,  the  southern  axis  is  obscure  and  the 
main  rainbelt  is  concentrated  along  approx.  13 
degrees  N,  about  5  degrees  south  of  the  northern 
axis.  This  axis  disappears  between  Lake  Chad  and 
Mt.  Marra  where  the  non-rainfall  area  appears. 
The  main  rainfall  area  west  of  the  Ethiopian  Pla- 
teau corresponds  to  the  thickest  zone  of  equatorial 
westerlies.  The  850  mb  v  power  spectra  in  the  3.1- 
4.4  day  period  is  unclear  in  East  Africa.  Orogra- 
phic disturbances  in  the  equatorial  westerlies  are 
therefore  responsible  for  the  rain.  In  the  zone  of  2- 
7  degrees  N,  the  main  rainfall  area  south  of  the 
mountains  in  Cameroon  corresponds  to  the  south- 
ern one  of  the  two  thicker  equatorial  westerlies  in 
their  latitudinal  profile.  (Author's  abstract) 
W87-04177 


WIND  SHEAR  EFFECTS  ON  WATER  ACCU- 
MULATION AND  RAIN  DURATION  IN  HA- 
WAIIAN WARM  CLOUDS, 

Hawaii  Univ.  at  Hilo.  Dept.  of  Meteorology. 
T.  Takahashi. 

Journal  of  the  Meteorological  Society  of  Japan 
JMSJAU,  Vol.  64,  No.  4,  p  575-584,  August  1986. 
9  fig,  8  ref.  NSF  Project  ATM82-16598. 

Descriptors:  *Wind  shear  effects,  •Meteorology, 
•Rainfall,  'Clouds,  'Hawaii,  Updrafts,  Drop 
growth,  Drizzle,  Weather. 

Aircraft  observations  of  warm  rain  in  Hawaii  were 
analyzed  concerning  the  effect  of  wind  shear  on 


the  drop  growth  processes  in  different  cloud  types. 
Drizzle  formation  is  slowed  near  the  cloud  top 
when  a  strong  wind  shear  exists  in  an  isolated 
cumulus  clouds  or  a  band  clouds,  while  drizzle 
formation  is  accelerated  with  presence  of  a  strong 
wind  shear  in  cloud  clusters.  A  moderate  updraft  is 
needed  for  raindrops  to  grow  near  the  cloud  top. 
As  drops  fall  through  a  cloud,  rainwater  is  accu- 
mulated best  in  cloud  clusters  and  least  in  isolated 
cumulus  clouds.  Rain  duration  becomes  shorter 
with  a  strong  wind  shear  in  isolated  cumulus 
clouds,  but  rain  lasts  for  a  long  period  of  time  from 
band  clouds  where  the  wind  is  parabolic  in  form 
and  a  strong  wind  blows  at  the  middle  of  the  trade 
wind  layer.  (Author's  abstract) 
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FGGE  FORECAST  EXPERIMENTS  FOR 
AMAZON  BASIN  RAINFALL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Dept.  of  Meteorology. 

J.  Buchmann,  L.  E.  Buja,  J.  Paegle,  C.-D.  Zhang, 

and  D.  P.  Baumhefner. 

Monthly  Weather  Review  MRWEAB,  Vol.   114, 

No.  9,  p  1625-1641,  September  1986.  15  fig,  1  tab, 

36  ref.  NOAA  Grant  ATM  8219198. 

Descriptors:  'Weather  forecasting,  *Amazon 
Basin,  *Rainfall,  •Climatology,  *Weather,  *Model 
studies,  Forecasting,  Thermodynamics,  Tropical 
regions,  Heating,  Brazil,  Precipitation,  South 
America. 

The  pattern  of  Amazon  Basin  rainfall  forecasts  of 
10  Global  Weather  Experiment  (GWE)  cases  was 
investigated.  The  control  forecasts  exhibit  a  rather 
fine  structure  of  the  rainfall  over  tropical  South 
America,  including  enhancements  over  the  interior 
of  the  Amazon  Basin  and  suppression  on  the  north- 
east coast  of  Brazil.  The  forecasts  appear  to  agree 
well  with  climatology.  The  sensitivity  of  this 
model  forecast  to  the  presence  of  anomalous  east 
Pacific  heating  is  investigated  through  experiments 
in  which  a  nonadiabatic  term  is  added  to  the 
thermodynamic  equation.  These  experiments  sug- 
gest significant  suppression  of  rainfall  over  the 
central  Amazon  Basin,  and  especially  over  the 
northeast  portion  of  Brazil.  This  is  associated  with 
the  downward  branch  of  a  Walker  circulation 
whose  development  is  determined  by  a  region  of 
subsidence  which  propagates  eastward  from  the 
eastern  Pacific  at  a  rate  of  about  30  m/s.  This 
evolution,  which  is  consistent  with  the  Kelvin 
wave  contribution  to  the  Walker  cell,  affects  Brazil 
within  about  two  days  of  the  heating  onset.  (Au- 
thor's abstract) 
W87-04220 


RECORD  SOUTHEAST   DROUGHT  OF   1986, 

K.  H.  Bergman,  C.  F.  Ropelewski,  and  M.  S. 

Halpert. 

Weatherwise  WTHWA2,  Vol.  35,  No.  5,  p  262- 

266,  October  1986. 

Descriptors:  'Drought,  'Weather,  'Climatology, 
•Precipitation,  •Rainfall,  Temperature,  Flow, 
Streamflow,  Convection,  Groundwater  level,  Soil 
water. 

During  the  spring  and  early  summer  of  1986,  fail- 
ing farm  crops,  shrinking  reservoirs,  and  restricted 
water  usage  became  increasingly  common 
throughout  most  of  a  10-state  region  extending 
from  Delaware,  Maryland,  Virginia,  and  Kentucky 
southward  through  the  Carolinas  and  Tennessee  to 
Georgia,  Alabama,  and  Mississippi,  including  small 
areas  of  bordering  states.  Throughout  most  of  the 
region,  precipitation  from  December  1985  through 
July  1986  was  less  than  70%  of  long-term  mean 
values.  In  the  heart  of  the  drought-stricken  area, 
less  than  40%  of  normal  precipitation  was  record- 
ed at  some  locations.  The  cumulative  effect  of  such 
prolonged  dryness  was  an  extreme  drought  that 
appeared  to  be  the  worst  in  at  least  99  years  for  the 
normally  well-watered  Southeast.  (Author's  ab- 
stract) 
W87-04231 


MODIFICATIONS   OF   AIR    FLOW   DUE   TO 
THE  FORMATION  OF  A  RESERVOIR, 


Costa  Rica  Univ.,  San  Jose.  Centro  de  Investiga- 

ciones  Geofisicas. 

For  primary   bibliographic   entry  see   Field   6G. 
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INVESTIGATION  OF  THE  TRANSITION 
FROM  MULTICELL  TO  SUPERCELL 
STORMS, 

National  Severe  Storms  Lab.,  Norman,  OK. 

S.  V.  Vasiloff,  E.  A.  Brandes,  R.  P.  Davies-Jones, 

and  P.  S.  Ray. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  7,  p  1022-1036,  July  1986. 

17  fig,  24  ref. 

Descriptors:  •Thunderstorms,  'Radar,  'Meteoro- 
logical data  collection,  'Remote  sensing,  'Weather 
data  collections,  'Rainfall,  Morphology,  Storm 
cells,  Winds,  Updrafts. 

Nearly  2  1/2  h  of  dual-Doppler  radar  data  with 
high  temporal  and  spatial  resolution  are  used  to 
examine  the  evolution  and  morphology  of  a  thun- 
derstorm that  evolved  to  form  a  complex  of  small 
cells  into  a  supercell  storm.  Individual  storm  cells 
and  updrafts  moved  east-northeastward,  nearly 
with  the  mean  wind,  while  the  storm  complex, 
which  encompassed  the  individual  cells,  propagat- 
ed toward  the  south-southeast.  Cells  were  first 
detected  at  middle  levels  (5-10  km)  on  the  storm's 
right  flank  and  dissapated  on  the  left  flank.  Gener- 
ally, the  storm  contained  three  cells:  a  forming 
cell,  a  mature  cell,  and  a  dissipating  cell;  life  stages 
were  apparently  dictated  by  the  source  of  the 
updraft  air.  During  the  growth  stage,  cell  inflow 
had  a  southerly  component.  As  the  cell  moved 
through  the  storm  complex,  it  started  ingesting 
stable  air  from  the  north  and  soon  dissipated.  A 
storm-environment  feedback  mechanism  of  up- 
draft-downdraft  interactions,  in  conjunction  with 
increasing  environmental  vertical  wind  shear  and 
buoyancy,  is  deemed  responsible  for  an  increase  in 
the  size  and  intensity  of  successive  cells  and  up- 
drafts. With  time,  a  large  region  of  background 
updraft,  containing  the  updrafts  of  individual  cells, 
formed  on  the  storm's  right  flank.  Unlike  the  indi- 
vidual cells,  which  moved  nearly  parallel  to  the 
mean  wind  and  low-level  shear  vector,  the  region 
of  background  updraft  moved  to  the  right  of  the 
mean  wind  and  low-level  shear  vector.  It  is  be- 
lieved that  the  formation  and  rightward  motion  of 
the  background  updraft  region  led  to  strong  rota- 
tion on  the  storm's  right  flank.  The  larger  cell  and 
updraft  size,  with  the  same  center-to-center  spac- 
ing as  at  earlier  times,  made  individual  cell  identifi- 
cation difficult,  resulting  in  a  nearly  steady-state 
reflectivity  structure.  The  data  support  a  growing 
concensus  that  a  continuum  of  storm  types,  rather 
than  a  dichotomy,  exists.  (Authors'  abstract) 
W87-04254 


MICROPHYSICAL  CHARACTERISTICS  OF  A 
WELL-DEVELOPED  WEAK  ECHO  REGION 
IN  A  HIGH  PLAINS  SUPERCELL  THUNDER- 
STORM, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
D.  J.  Musil,  A.  J.  Heymsfield,  and  P.  L.  Smith. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  7,  p  1037-1051,  July  1986. 
15  fig,  23  ref.  NSF  Grants  ATM-80-25598,  ATM- 
8311145 

Descriptors:  'Thunderstorms,  'Hail,  'Radar, 
•Rainfall,  'Remote  sensing,  'Meteorological  data 
collection,  Cloud  liquid  water,  Updrafts,  Winds, 
Meteorology. 

The  weak  echo  region  (WER)  of  a  severe  thunder- 
storm has  long  been  recognized  as  consisting  of 
strong  updrafts  and  a  lack  of  radar-detectable  par- 
ticles. Microphysical  measurments  in  and  near  the 
weak  echo  region  of  a  supercell  thunderstorm  are 
discussed.  The  observations  were  made  in  south- 
eastern Montana  with  an  armored  T-28  aircraft, 
which  has  the  capability  to  measure  hydrometeors 
over  almost  the  entire  spectrum  between  3  micron 
and  5  cm  diameter.  The  storm  exhibited  many  of 
the  classic  superbcell  characteristics,  such  as  a 
well-developed  weak  echo  region,  overhang,  per- 
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sistent  hook  echo,  and  a  large-reflectivity  core. 
Peak  updrafts  in  the  weak  echo  region  exceeded  50 
m  per  sec,  and  a  continuous  region  of  updraft 
extending  over  a  horizontal  distance  of  more  than 
14  km  was  observed.  The  updraft  core  appeared  to 
be  undiluted,  but  the  edges  of  the  updraft  were 
clearly  mixed  with  air  from  other  regions  of  the 
storm.  Virtually  no  ice  particles  were  observed  in 
the  weak  echo  region,  but  the  cloud  liquid  water 
concentrations  exceeded  6  g  per  cu  m.  Hail  larger 
than  4  cm  was  encountered  in  several  locations  to 
the  west  of  the  weak  echo  region.  The  observa- 
tions suggest  that  the  hail  achieved  most  of  its 
growth  at  levels  above  the  T-28,  became  large 
enough  to  descend  in  the  edge  of  the  updraft,  and 
depleted  the  cloud  liquid  during  the  descent.  (Au- 
thor's abstract) 
W87-04255 

STRUCTURAL-STOCHASTIC  MODEL  FOR 
THE  ANALYSIS  AND  SYNTHESIS  OF  CLOUD 
IMAGES, 

Wisconsin  Univ.-Madison.  Dept.  of  Meteorology. 
L.  Garand,  and  J.  A.  Weinman. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  7,  p  1052-1068,  July  1986.  8 
fig,  3  tab,  20  ref.  NSF  Grant  ATM  8212424  and 
NASA  Grant  NAGW  380. 

Descriptors:  'Remote  sensing,  *Cloud  cover, 
♦Mathematical  models,  *Clouds,  *Model  studies, 
•Probability  distribution,  Meteorology. 

The  analysis  and  synthesis  of  the  appearance  of 
cloud  field  images  observed  by  satellite-borne  im- 
aging systems  were  studied.  A  structural-stochastic 
image  model  is  developed.  The  ability  of  the  model 
to  characterize  the  visual  appearance  of  cloud 
fields  observed  by  satellite  with  a  limited  number 
of  parameters  is  demonstrated.  The  model  merges 
structural  and  stochastic  information,  the  stochas- 
tic model  acting  as  a  local  statistical  operator  ap- 
plied to  the  two-dimensional  Fourier  representa- 
tion of  the  digital  image.  The  pattern  generated  by 
the  major  Fourier  components  provides  a  first 
guess  of  the  scene.  The  stochastic  aspect  is  de- 
scribed by  a  Markov  model  of  texture  that  assumes 
a  binomial  probability  distribution  for  the  local 
grey-level  variability.  This  Markov  model  pro- 
vides four  parameters  that  represent  the  clustering 
strength  in  the  horizontal,  vertical  and  diagonal 
directions.  These  parameters  are  estimated  by  a 
standard  maximum-likelihood  technique.  The 
image  can  be  reproduced  with  a  fair  degree  of 
verisimilitude  from  these  parameters.  The  data 
compression  factor  is  of  the  order  of  one  hundred 
to  several  hundred.  (Author's  abstract) 
W87-04256 


RAINDROP  SIZE  DISTRIBUTION, 

National  Inst,  for  Telecommunications  Research, 

Johannesburg  (South  Africa). 

M.  C.  Hodson. 

Journal   of  Climate   and   Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  7,  p  1070-1074,  July  1986.  6 

fig,  1  tab,  22  ref. 

Descriptors:  *Rain,  *Weather  data  collections, 
•Mathematical  studies,  *Rainfall,  *Distribution 
patterns,  'Attenuation,  'Wind  velocity,  *Rainfall 
rate,  •Reflectance,  Reviews,  Precipitation,  Meteor- 
ology. 

The  need  for  a  better  understanding  of  the  rainfall 
drop-size  distribution  is  still  the  most  important 
factor  affecting  the  accuracy  of  rainfall  measure- 
ment. Some  of  the  published  results  relating  to 
raindrop-size  distributions  are  reviewed  and  are 
coupled  with  some  of  the  author's  results  in  order 
to  show  that  the  mathematical  description  of  the 
distribution  can  be  divided  into  three  categories. 
At  rainfall  rates  greater  than  25  mm  per  h,  the 
distribution  is  exponential  with  a  fixed  slope  lying 
between  2.1  and  2.3  mm.  At  rates  less  than  2  mm 
per  h,  the  distribution  is  exponential  and  Marshall- 
Palmer.  Rainfall  rates  falling  in  between  these  two 
categories  give  rise  to  an  exponential  distribution 
that  is  a  modified  Marshall-Palmer  with  drops  less 
than  1.25  mm  in  diameter  being  modified  by  coa- 
lescence and  the  shape  of  the  distribution  for  larger 
drops  being  changed  by  spontaneous  drop  break- 


up. The  effect  of  this  on  the  measurement  of  rain- 
fall is  discussed,  leading  to  the  conclusion  that  for 
rainfall  rates  greater  than  25  mm  per  h,  attenuation 
is  proportional  to  reflectivity  and,  provided  the 
vertical  wind  velocity  is  negligible,  the  rainfall  rate 
is  proportional  to  reflectivity.  (Author's  abstract) 
W87-04257 
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OBSERVATIONS  OF  THE  DISTRIBUTION  OF 
ICE  IN  HURRICANES, 

National  Oceanic  and   Atmospheric  Administra- 
tion, Miami,  FL.  Atlantic  Oceanographic  and  Me- 
teorological Labs. 
R.  A.  Black,  and  J.  Hallett. 

Journal  of  Atmospheric  Sciences  JAHSAK,  Vol. 
43,  No.  8,802-822,  April  15,  1986.  14  fig,  2  tab,  26 
ref.  NSF  Grant  No.  ATM  8218349. 

Descriptors:  *Ice,  *Hurricanes,  *Ice  loads,  *Snow, 
Particle  shape,  Distribution  pattern,  Graupel,  Su- 
percooling, Atmospheric  water,  Convection,  Con- 
vective  precipitation. 

Observations  of  the  type  and  distribution  of  parti- 
cles above  the  O  C  isotherm  in  three  Atlantic 
hurricanes  are  presented.  Supercooled  drops,  grau- 
pel, columns  and  aggregated  snowflakes  were  ob- 
served. The  supercooled  drops  were  found  only  in 
convective  updrafts  stronger  than  5  m/s,  but  not 
all  updrafts  >  5  m/s  contained  appreciable  liquid. 
Graupel  was  found  in  all  updrafts  at  temperatures 
<  -2  C,  and  small  columns  were  sometimes  found 
in  downdrafts.  Nonconvective  rainbands  contained 
15-30/L  of  snow  composed  of  columns  and  what 
appeared  to  be  large  aggregates.  Other  stratiform 
regions  contained  1-1 5/L  of  medium  and  large 
aggregates;  columns  were  occasionally  found  there 
also  but  only  within  about  15  km  of  convection. 
Hurricane  convection  is  almost  completely  glaciat- 
ed at  the  -5  C  level.  It  is  suggested  that  the  ice 
particles  observed  at  6.0  km  inside  the  convection 
result  primarily  from  downward  mixing  on  both 
sides  of  the  eyewall  updraft  of  ice  formed  in  the 
convective  areas  at  higher,  colder  levels.  The  ice 
in  the  stratiform  areas  is  believed  to  have  fallen 
from  the  high-level  (6  km  and  higher)  eyewall 
outflow.  (Author's  abstract) 
W87-03343 


SIMPLE  MODEL  FOR  100K-YEAR  OSCILLA- 
TIONS IN  GLACIATION, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

R.  S.  Lindzen. 

Journal  of  Atmospheric  Sciences,  JAHSAK  Vol. 

43,  No.  10,  p  986-996,  May  15,  1986.  20  fig,  2  tab, 

24  ref.  NASA  Grant  No.  NAGW-525  and  NSF 

Grant  No.  834282-ATM. 

Descriptors:  *Glaciation,  'Mathematical  models, 
•Glacier  surges,  'Geologic  history,  Glaciers,  Cli- 
matic data,  Snow,  Sea  ice,  Solar  radiation. 

The  '100  000  year'  climate  cycle  of  the  last  700  000 
years  has  been  thoroughly  discussed  in  the  litera- 
ture, with  a  common  interpretation  that  fluctua- 
tions in  deep  sediment  cores  are  due  to  variations 
in  glaciation.  Although  the  periodicity  is  predomi- 
nantly at  100K,  other  frequencies  are  clearly 
present.  A  power  spectrum  based  on  a  500K  time 
series  can  discern  smaller  peaks  near  40K  and  20K, 
and  suggestions  of  significant  irregularity  prior  to 
500K  BP  (before  present).  A  simple  model  is  pre- 
sented where  response  to  forcing  with  components 
at  20K,  40K  and  100K  yr  (where  forcing,  howev- 
er, is  strongly  dominated  by  20K  yr)  is  primarily  at 
100K  yr.  The  main  features  of  the  model  are  a  very 
sensitive  response  of  the  snow  and  sea  ice  line  to 
solar  input,  a  threshold  to  transitions  between  large 
snow  and  sea  ice  coverage  (to  53  degrees  latitude) 
and  very  little  snow  and  sea  ice  coverage,  and  a 
glaciation  cycle  forced  by  the  snow  and  sea-ice 
line  position.  (Lantz-PTT) 
W87-03344 


DIAGNOSTIC  MODELING  STUDY  OF  THE 
STRATIFORM  REGION  ASSOCIATED  WITH 
A  TROPICAL  SQUALL  LINE, 


Snow,  Ice,  and  Frost — Group  2C 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 

W87-03347 


VEGETATION  OF  SNOW  PATCHES  OF  RICH- 
MOND GULF,  NORTHERN  QUEBEC  (LA 
VEGETATION  DES  COMBES  A  NDZGE  DU 
GOLFE  DE  RICHMOND,  QUEBEC  NORDI- 
QUE), 

Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 
For  primary  bibliographic  entry  see  Field  21. 
W87-03663 


RECENT  DYNAMICS  OF  SNOW  PATCHES  OF 
RICHMOND  GULF  (NORTHERN  QUEBEC:  A 
DENDROCHRONOLOGICAL  ANALYSIS  (LA 
DYNAMIQUE  RECENTE  DES  COMBES  A 
NTEGE  DU  GOLFE  DE  RICHMOND  (QUEBEC 
NORDIQUE):  UNE  ANALYSE  DENDROCH- 
RONOLOGIQUE), 

Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 
For  primary  bibliographic  entry  see  Field  21. 
W87-03667 


COMPOSITION  OF  SNOWFALL,  SNOWPACK 
AND  MELTWATER  IN  THE  SCOTTISH  HIGH- 
LANDS -  EVIDENCE  FOR  PREFERENTIAL 
ELUTION, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

M.  Tranter,  P.  Brimblecombe,  T.  D.  Davies,  C.  E. 

Vincent,  and  P.  W.  Abrahams. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

3,  p  517-525,  March   1986.  4  fig,  3  tab,  50  ref. 

Descriptors:  *Path  of  pollutants,  *  Acid  rain,  *Acid 
snow,  *Chemistry  of  precipitation,  *Snow,  'Scot- 
land, 'Snowmelt,  'Elution,  'Acidity,  'Chemical 
composition,  Precipitation,  Chemical  properties, 
Snowpack,  Snow  cover,  Solutes,  Sulfates,  Nitrates, 
Chlorides,  Anions,  Distribution,  Spatial  distribu- 
tion. 

Acidic  snows  in  a  small,  remote,  high-altitude 
snowpack  in  the  Cairngorms,  Scotland  give  rise  to 
meltwaters  which  are  proportionally  rich  in  sulfate 
and  nitrate.  As  a  consequence,  the  within-pack 
snows  become  proportionally  rich  in  chloride, 
even  though  depleted  in  solute.  The  evolution  of 
meltwaters  is  also  towards  a  Cl(-)-rich,  solute-de- 
pleted system.  Plots  of  C1(-):N03(-)  and  Cl(- 
):S04(2-)  ratios  against  total  anion  load  for  within 
pack  and  fresh  snows  broadly  confirm  this  hypoth- 
esis, since  relative  to  the  parent  fresh  snows, 
within-pack  snows  which  are  depleted  in  solute 
have  higher  ratios.  Preferential  elution  is,  there- 
fore, an  important  process  in  the  chemical  evolu- 
tion of  snowfall  and  snowpack.  (Author's  abstract) 
W87-03722 


MICROPARTICLES    IN    SNOW    FROM    THE 
SOUTH  GREENLAND  ICE  SHEET, 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03728 


PARAMETER  VALUES  FOR  SNOWMELT 
RUNOFF  MODELLING, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

J.  Martinec,  and  A.  Rango. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  197-219,  May  1986.  13  fig,  2  tab,  33  ref. 

Descriptors:  'Snowmelt  runoff  models,  'Runoff 
coefficient,  'Model  studies,  'Estimating  equations, 
'Hydrology,  'Runoff  forecasting,  Estimating,  Sim- 
ulation, Mathematical  studies,  Runoff,  Tempera- 
ture, Weather,  Catchment  areas,  Distribution, 
Temporal  distribution,  Forecasting. 

Parameters  appearing  frequently  in  snowmelt 
runoff  models  were  analyzed  to  facilitate  their 
evaluation.  Results  of  runoff  computations  by  the 
Snowmelt  Runoff  Model  (SRM)  carried  out  at 
various  institutes,  universities,  and  agencies  were 
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reviewed  on  24  basins  ranging  in  size  from  0.77  to 
4000  sq  km  and  in  elevation  from  171  to  6000  m 
a.s.l.  from  1 1  countries.  Based  on  this  review,  the 
physically  and  hydrologically  understandable 
range  of  parameter  values  was  assessed  for  the 
degree-day  factor,  runoff  coefficient,  temperature 
lapse  rate,  critical  temperature  (rain-snow),  time 
lag,  and  recession  coefficient.  Consideration  of 
SRM  parameter  values  in  these  past  applications 
may  prove  valuable  for  SRM  applications  on  other 
basins  and  for  initial  selection  of  related  parameter 
values  in  other  snowmelt  runoff  models.  (Author's 
abstract) 
W87-03730 


SEEPAGE  FLOW  THROUGH  SIMULATED 
GROUNDED  ICE  JAM, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
J.  Wong,  S.  Beltaos,  and  B.  G.  Krishnappan. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  926-929,  December  1985.  3  fig,  2 
ref. 

Descriptors:  *Seepage,  'Simulation,  'Flow,  *Ice 
jams,  *Ice  run,  'Mathematical  studies,  'Hydrau- 
lics, Ice,  Steady  flow,  Unsteady  flow. 

Laboratory  tests  were  conducted  to  study  the 
seepage  flow  conditions  through  a  simulated 
grounded  jam.  Results  indicated  that  nonlaminar 
seepage  predominates,  seepage  velocity  being  pro- 
portional to  the  square  root  of  the  hydraulic  gradi- 
ents. This  is  expected  to  hold  in  the  case  of  natural 
ice  jams,  although  numerical  values  of  coefficients 
may  be  different.  The  relationship  between  the 
local  flow  and  the  upstream  and  downstream 
water  depths  obtained  by  integration  of  the  seep- 
age equation  over  the  length  of  grounding  may  be 
applied  to  both  steady  and  unsteady  flow  condi- 
tions. (Author's  abstract) 
W87-03748 


LABORATORY  TESTS  ON  SURGES  CREATED 
BY  ICE  JAM  RELEASES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
J.  Wong,  S.  Beltaos,  and  B.  G.  Krishnappan. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  930-933,  December  1985.  3  fig,  2 
tab,  9  ref. 

Descriptors:  'Surges,  'Ice  jams,  'Unsteady  flow, 
•Model  studies,  'Water  level  fluctuation,  Simula- 
tion, Water  level,  Water  surface  profiles,  Profiles, 
Prediction. 

Laboratory  tests  were  conducted  to  investigate  the 
unsteady-flow  conditions  after  release  of  an  ice 
jam.  Surges  were  monitored  by  recording  the 
water  level  at  various  locations  along  the  channel. 
Flow  rate  was  used  as  the  upstream  boundary 
condition.  The  downstream  boundary  condition 
was  the  measured  water  level  just  upstream  of  the 
tailgate.  The  rise  in  water  level  caused  by  the  jam 
was  assumed  to  be  vertical  and  to  occur  at  the 
retaining  gate.  Measured  levels  agreed  well  with 
values  predicted  using  the  method  of  Beltaos  and 
Krishnappan.  The  model  predicts  the  initial  surge 
as  well  as  the  reflected  waves.  There  was  a  dis- 
crepancy between  model  predictions  and  the  meas- 
urements during  the  time  when  the  blocks  travel 
across  the  station  since  the  float  gauge  rides  over 
the  blocks,  producing  an  irregular  trace  that  is 
higher  than  the  actual  water  level.  The  model  also 
gives  fair  overall  predictions  of  flow  velocities. 
The  thickness  of  the  moving  jam  was  seen  to 
change  with  distance  traveled  and  time  from  re- 
lease. Although  this  phenomenon  cannot  be  pre- 
dicted at  present,  it  may  be  important  when  ice 
jam  reformation  is  considered  because  it  would 
influence  the  incoming  ice  discharge.  (Doria-PTT) 
W87-03749 


CONCENTRATION    AND    DEPOSITION    OF 
TRACE  METALS  IN  ONTARIO-1982, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03785 


DRY  DEPOSITION  TO  SNOW  IN  AN  URBAN 
AREA, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-03797 


UNSTEADY    FLOW    SIMULATION    FOR    AN 
ICE-COVERED  RIVER, 

Clarkson    Coll.    of   Technology,    Potsdam,    NY. 
Dept.   of  Civil  and   Environmental   Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03857 


CHARACTERISTICS  OF  SUPERCOOLED 
LIQUID  WATER  IN  CLOUDS  AT  MOUNTAIN- 
TOP  SITES  IN  THE  COLORADO  ROCKIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  At- 
mospheric Science. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-03922 


DENVER  HAILSTORM  OF  13  JUNE  1984, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Research  Labs. 
D.  O.  Blanchard,  and  K.  W.  Howard. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  9,  p  1123-1131,  September 
1986.  13  fig,  9  ref. 

Descriptors:  'Denver,  'Hail,  'Storms,  'Weather 
data  collections,  Precipitation,  Data  collections, 
Monitoring,  Radar,  Radiosondes,  Lightning,  Pho- 
tography. 

A  brief  overview  of  the  June  13,  1984  Denver 
hailstorm  is  presented.  This  storm  was  a  slow- 
moving,  hail-producing  convective  system  that 
struck  the  western  suburbs  of  Denver,  Colorado, 
causing  approximately  $350  million  in  damage,  the 
most  destructive  and  costly  single  hailstorm  re- 
corded in  the  United  States.  The  storm  produced 
large  hail  in  a  few  locations,  and  copious  amounts 
of  small  hail  over  a  large  area.  The  occurrence  of 
the  storm  over  a  major  metropolitan  area  permit- 
ted unusually  extensive  documentation,  involving 
data  from  a  surface  mesonetwork,  cooperative  ob- 
servers and  storm  spotters,  dual  Doppler  radar, 
profiler  winds,  radiosonde,  lightning  detectors,  and 
photographs  of  smoke  tracers  resulting  from  the 
presence  of  smoke  exhaust  from  a  nearby  oil  refin- 
ery. Results  are  discussed.  Efforts  are  still  under- 
way to  integrate  data  and  to  resolve  questions 
concerning  particular  aspects  of  the  storm.  (Doria- 
PTT) 
W87-04126 


SNOW  PROFILES  AND  AVALANCHE  ACTIVI- 
TY IN  THE  CAIRNGORM  MOUNTAINS, 
SCOTLAND, 

City  of  London  Polytechnic  (England).  Sir  John 

Cass  Faculty  of  Life  and  Environmental  Sciences. 

R.  G.  W.  Ward,  E.  D.  G.  Langmuir,  and  B. 

Beattie. 

Journal  of  Glaciology  JOGLAU,  Vol.  31,  No.  107, 

p  18-27,  1985.  13  fig,  3  tab,  15  ref. 

Descriptors:  'Snow  profiles,  'Comparison  studies, 
•Avalanches,  'Cairngorm  Mountains,  'Snowfall, 
Temperature,  Scotland,  Sialographies,  Alpine 
areas,  Continental  areas,  Polar  areas,  Ram  resist- 
ance. 

Data  on  the  snow  cover  in  the  Cairngorm  Moun- 
tains, Scotland  are  presented  and  Scottish  snow 
profiles  are  compared  with  alpine,  continental  and 
polar  areas.  In  the  Cairngorms  snow  temperatures 
are  higher  and  as  a  result  densities  and  ram  pene- 
tration resistances  are  also  higher.  Typical  densities 
are  between  350  and  500  kg  per  cu  m  and  ram 
resistances  are  frequently  above  50  or  100  kg. 
Typical  profiles  show  large  masses  of  windslab 
above  an  equigranular  basal  layer  of  old  snow,  and 
ice  layers  are  common  throughout  the  profile.  Av- 
alanche activity  is  related  to  two  types  of  profile 
both  of  which  have  low  ram  resistance  in  common. 
Dry-slab  avalanches  release  when  densities  are  of 
the  order  of  250  kg  per  cu  m  or  less  and  snow 
temperatures  down  to  -10  C  in  the  upper  layers. 


Wet  slabs  and  sluffs  fall  when  the  snow  is  isother- 
mal at  the  melting  point.  Densities  are  usually  over 
450  kg  per  cu  m  and  may  reach  over  600  kg  per  cu 
m  in  slush  supported  by  ice  lenses.  (Author's  ab- 
stract) 
W87-04146 


FRAZIL  FORMATION  IN  WATER  OF  DIFFER- 
ENT SALINITIES  AND  SUPERCOOLINGS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Hydraulics  Div. 
G.  Tsang,  and  T.  O'D.  Hanley. 
Journal  of  Glaciology  JOGLAO,  Vol.  31,  No.  108, 
p  74-85,  1985.  8  fig,  1  tab,  7  ref. 

Descriptors:  Desciptors:  'Frazil  formation,  'Ice 
formation,  'Supercooling,  'Salinity,  Artificial  sea- 
water,  Cooling  rate,  Data  interpretation. 

The  formation  of  frazil  in  water  of  different  salini- 
ties and  initial  supercoolings  was  stuidied  in  the 
laboratory.  Experiments  were  conducted  both  on 
genuine  and  artificial  seawaters.  The  experiments 
were  conducted  in  a  cold  room  in  a  Plexiglass 
tank.  Turblence  in  the  tank  was  produced  by  a 
stirrer  mounted  at  one  end  of  the  tank.  The  cold 
room  was  15  C  below  freezing  for  all  the  experi- 
ments. To  produce  frazil  in  the  tank,  the  water  was 
cooled  to  the  preselected  temperature,  then  the 
supercooled  water  was  seeded.  It  was  found  that 
the  production  rate  of  frazil  was  highly  sensitive  to 
the  initial  supercooling  of  the  water  and  increased 
over  three  orders  of  magnitude  as  the  initial  super- 
cooling increased  form  zero  to  2  C.  By  properly 
non-dimensionalizing  the  parameters,  it  was  found 
that  the  normalized  concentrations  of  frazil  in 
water  was  principally  a  function  of  the  normalized 
time.  For  the  rate  of  production  of  frazil,  however, 
it  was  found  that  the  normalized  rate  of  frazil 
production,  besides  being  a  function  of  the  normal- 
ized time,  was  also  affected  by  the  salinity  and  the 
initial  supercooling  of  the  water.  Different  frazil 
crystals  formed  in  water  of  different  salinities  and 
initial  supercoolings  were  thought  to  be  the  reason 
for  the  different  curves  of  frazil  production  rate. 
The  normalization  of  parameters  required  the  de- 
termination of  some  characteristic  parameters 
which  were  found  to  be  well-defined  functions  of 
initial  supercooling  salinity.  (Author's  abstract) 
W87-04149 


FLOOD  AND  LANDSLTOE  EVENTS,  PEYTO 
GLACIER  TERMINUS,  ALBERTA,  CANADA, 
11-14  JULY  1983, 

Ottawa  Univ.  (Ontario).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2  . 
W87-04150 


SAPTIAL  AND  TEMPORAL  VARIATIONS  IN 
ELECTRICAL  CONDUCTIVITY  IN  A  PRO- 
GLACIAL  STREAM  SYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

A.  M.  Gurnell,  and  C.  R.  Fenn. 
Journal  of  Glaciology  JOGLAO,  Vol.  31,  No.  108, 
p  108-114,  1985.  7  fig,  17  ref. 

Descriptors:  'Electrical  conductivity,  'Glaciers, 
•Pro-glacial  streams,  Valais,  Switzerland,  Spatial 
measurements,  Temporal  measurements,  Space- 
time  patterns,  Melt  water,  Suspended  sediments. 

Spatial  and  temporal  observations  of  electrical  con- 
ductivity during  the  summers  of  1978  and  1981  on 
the  pro-glacial  stream  system  of  glacier  de  Tsid- 
jiore  Nouve,  Valais,  Switzerland,  are  described. 
Three  space-time  scales  of  electrical  conductivity 
variations  were  considered:  single-site,  hourly 
monitoring  for  a  two-month  period;  multiple-site, 
hourly  monitoring  for  a  two-month  period;  multi- 
ple-site sampling  over  12  h  periods  using  a  1  h 
sampling  interval,  and  multiple-site  sampling  over 
monthly  periods  using  a  24  h  and  48  h  sampling 
interval.  Detailed  analysis  of  the  information  from 
the  three  scales  showed  that  the  sampling  strate- 
gies employed  could  be  used  to  investigate  space- 
time  patterns  in  the  data.  The  results  demonstrated 
that  there  were  diurnal  cycles  in  both  electrical 
conductivity  and  discharge  which  were  slightly 
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different  in  form  and  which  were  out  of  phase  with 
one  another  at  the  same  site.  Simultaneous  and 
multiple-site  sampling  of  electrical  conductivity 
showed  that  the  tributary  streams  draining  the 
glacier  snout  exhibited  complementary  shifts  in 
electrical  conductivity  between  ablation  seasons, 
between  days,  and  within  days.  The  significance  of 
these  complementary  shifts  in  tributary  electrical 
conductivity  are  discussed  in  the  light  of  possible 
source  areas,  storage,  and  routing  fluctations  of 
melt  water  draining  from  the  glacier.  (Author's 
abstract) 
W87-04151 


MIXING  FORMULAE  AND  EXPERIMENTAL 

RESULTS  FOR  THE  DIELECTRIC  CONSTANT 

OF  SNOW,  m  ,     jx 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Radio  Lab. 

A.  Sihvola,  E.  Nyfors,  and  M.  Tiuri. 

Journal  of  Glaciology  JOGLAO,  Vol.  31,  No.  108, 

p  163-170,  1985.  16  fig,  21  ref. 

Descriptors:  *Dielectric  constants,  *Snow,  'Water 
inclusion  shapes,  'Mathematical  models,  Dielectric 
properties,  Permittivity,  Wet  snow,  Dry  snow. 

Dielectric  properties  of  snow  according  to  various 
dielectric  models  are  discussed  and  compared  with 
experimental  results.  The  complex  permittivity  of 
wet  snow  was  assumed  to  consist  of  two  parts  - 
one,  the  sum  of  the  permittivity  of  dry  snow  and 
two,  excess  permittivity  due  to  liquid  water.  In 
particular  the  effect  of  liquid  water  was  consid- 
ered. Exponential  models  and  structure-dependent 
models  based  on  mixture  theories  by  others  were 
applied.  It  was  shown  that  the  assumption  that 
water  inclusions  form  either  randomly  oriented 
discs  or  needles,  or  spheres  was  not  empirically 
confirmed;  but,  the  inclusions  were  preferably  pro- 
late ellipsoids  or  oblate  ellipsoids.  Dry  snow  was  a 
dielectric  mixture  of  randomly  oriented  disc- 
shaped ice  particles  and  air.  (Author's  abstract) 
W87-04152 


PREFERENTIAL   DISCHARGE   OF   POLLUT- 
ANTS DURING  SNOWMELT  IN  SCOTLAND, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04153 


Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

M.  A.  Palecki,  and  R.  G.  Barry. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  7,  p  893-903,  July  1986.  7 

fig,    5    tab,    26    ref.    DOE   Contract    DE-AC02- 

83ER60106. 

Descriptors:  *Freezing,  *Thawing,  *Air  tempera- 
ture, »Temperature  effects,  *Ice  breakup,  ♦Fin- 
land, Statistical  analysis,  Regional  analysis,  Time 
series  analysis,  Estimating,  Climatology. 

The  monitoring  of  present  global  temperature 
trends  is  important  in  determining  the  possible 
atmospheric  changes  occurring  due  to  the  increase 
in  C02  in  the  atmosphere.  Lake  freeze-up/break- 
up records  may  be  a  useful  detector  of  potential 
C02-induced  warming  because  such  data  are:  (1) 
highly  sensitive  to  one  meteorological  variable  - 
temperature;  (2)  highly  responsive  to  warming;  (3) 
available  as  long-term  observations;  and  (4)  mea- 
sureable  using  remote  sensing  techniques.  The  sta- 
tistical relationships  between  lake  freeze-up/lake 
ice  break-up  dates  and  air  temperature  means  over 
various  time  periods  are  analyzed  for  63  lakes  in 
Finland.  Mean  temperatures  for  the  individual 
months  before  the  lake  ice  event  dates  are  strongly 
correlated  with  these  dates;  significant  correlations 
hold  for  periods  up  to  five  months  in  length  before 
freeze-up.  Regression  coefficients  depend  on  loca- 
tion, but  are  consistent  within  regions.  Latitude 
and  distance  from  the  coast  are  the  most  important 
sources  of  variation  in  the  regression  coefficients. 
The  regression  coefficients  are  used  to  translate 
changes  in  lake  freeze-up/break-up  dates  into  esti- 
mated changes  in  air  temperature.  In  southern  Fin- 
land a  five  day  change  in  freeze-up  date  would 
represent  a  1.1  C  change  in  November  temperature 
of  the  same  sign.  A  time  series  of  November  tem- 
peratures estimated  from  lake  freeze-up  dates  is 
derived  and  compared  with  observations  at  Helsin- 
ki. The  spatial  pattern  of  temperature  change  over 
time  is  also  examined  using  the  freeze-up  dates. 
Freeze-up/break-up  dates  provide  a  useful  proxy 
for  air  temperature  estimates  in  data-sparse  regions 
of  middle-high  latitudes  and  could  permit  rapid 
satellite  monitoring  of  climate  perturbations. 
(McFarlane-PTT) 
W87-04250 


ALASKA'S  GALLOPING  GLACTER, 

Oxford  Univ.  (England).  Dept.  of  Geography. 
C.  Gemmell. 

New  Scientist  NWSCAL,  Vol.  112,  No.  1528,  p 
22-23,  October  2,  1986. 

Descriptors:  "Glaciers,  "Alaska,  "Hubbard  Gla- 
cier, "Glaciohydrology,  "Hydrology,  "Glacier 
surges,  "Hydrodynamics,  Surges,  Lakes,  Glacial 
lakes,  Fluid  mechanics,  Prediction,  Runoff,  Flow, 
Model  studies,  Fjords. 

The  recent  dramatic  advance  of  the  Hubbard  Gla- 
cier, one  of  a  number  of  surging  glaciers  emerging 
from  the  St.  Elias  Mountains  in  southeast  Alaska, 
has  caused  major  disruption  of  the  local  environ- 
ment. At  a  length  of  about  150  km,  the  Hubbard  is 
the  largest  valley  glacier  in  North  America.  It  is 
advancing  at  a  rate  of  10  meters  per  day  (50  meters 
per  day  in  places),  crossing  Russell  Fjord  into 
Disenchantment  Bay.  The  fjord,  being  blocked  off, 
has  become  a  lake,  and  is  now  being  filled  by 
glacial  meltwaters.  Its  level  had  risen  by  16.8 
meters  between  March  and  mid-August.  The  new 
lake  is  being  polluted  by  both  freshwater  and 
debris  carried  by  the  glacier,  killing  local  fish,  seal, 
porpoise,  and  otter  communities.  Scientists  from 
the  U.S.,  Canada,  West  Germany,  Britain,  and 
Switzerland  are  trying  to  examine  the  process  of 
glacier  surging,  its  dynamics,  effects,  and  cause, 
and  to  predict  its  occurrence.  The  progress  and 
results  of  this  research  are  discussed.  (Doria-PTT) 
W87-04237 


FREEZE-UP  AND  BREAK-UP  OF  LAKES  AS 
AN  INDEX  OF  TEMPERATURE  CHANGES 
DURING  THE  TRANSITION  SEASONS:  A 
CASE  STUDY  FOR  FINLAND, 


MAIN  RESULTS  OF  GROSSVERSUCH  TV, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Atmospheric  Physics  Lab. 

B.  Federer,  A.  Waldvogel,  W.  Schmid,  H.  H. 

Schiesser,  and  F.  Hampel. 

Journal    of  Climate   and   Applied   Meteorology 

JCAMEJ,  Vol.  25,  No.  7,  p  917-957,  July  1986.  15 

fig,  22  tab,  55  ref,  append. 

Descriptors:  "Weather  data  collections,  "Grossver- 
such  IV,  "Hail,  "Weather  modification,  "Cloud 
seeding,  Field  tests,  Switzerland,  Kinetics,  Statisti- 
cal analysis. 

Weather  modification  using  artificial  ice  or  con- 
densation nuclei  still  remains  a  field  in  which  posi- 
tive results,  scientifically  approved,  are  few  and 
often  much  debated.  Hail  prevention  is  no  excep- 
tion. The  main  results  of  a  randomized  hail  sup- 
pression experiment,  Grossversuch  IV,  are  present- 
ed. Grossversuch  IV  tested  the  'Soviet'  hail  pre- 
vention method  during  five  years  (1977-81).  The 
field  experiment  took  place  in  central  Switzerland 
with  the  participation  of  research  groups  from 
France,  Italy  and  Switzerland.  A  very  dense  hail- 
pad  network  (330  hailpads  over  1300  sq  km)  and  a 
carefully  calibrated  10-cm  radar  were  used  to 
measure  in  two  independent  ways  the  hail  kenetic 
energy  of  seeded  and  unseeded  hail  cells.  The  total 
sample  included  216  cells.  The  main  result  of  the 
confirmatory,  as  well  as  most  of  the  exploratory 
analyses  is  that  there  is  no  statistically  significant 
difference  between  seeded  and  unseeded  hail  cells. 
A  detailed  discussion  of  the  reliability  of  the  meas- 
urements, tests  and  methods  is  given  together  with 
a  discussion  about  possibilities  of  future  evaluations 
of  the  Grossversuch  IV  data  and  other  cloud  seed- 
ing experiemnts.  (McFarlane-PTT) 
W87-04251 


RADAR  HAIL  PROFILES  IN  SWITZERLAND, 


Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Atmospheric  Physics  Lab. 

W.  Schmid,  and  A.  Waldvogel. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  7,  p  1002-1011,  July  1986.  7 

fig,  4  tab,  26  ref,  2  append. 

Descriptors:  "Isotherms,  "Hail,  "Radar,  "Weather 
data  collection,  "Mathematical  models,  "Remote 
sensing,  "Profiles,  "Reflectance,  Hail  cells,  Meas- 
uring instruments. 

Radar  reflectivity  profiles  are  well  known  in 
strong  rain  cells  but  not  in  hail  cells.  The  reflectiv- 
ity profiles  of  154  hail  cells  were  investigated 
quantitatively.  A  theoretical  profile  was  first  de- 
rived considering  the  melting  of  hailstones.  An 
average  profile  was  constructed  using  a  global 
method,  and  compared  to  the  theoretical  'melt' 
profile.  Both  profiles  show  a  considerable  decrease 
in  reflectivity  beneath  1  km  below  the  melting 
level.  The  two  profiles  agree  surprisingly  well  in 
the  range  in  which  the  melting  of  hailstones  has  an 
important  effect  on  radar  reflectivity.  (McFarlane- 
PTT) 
W87-04253 


MICROPHYSICAL  CHARACTERISTICS  OF  A 
WELL-DEVELOPED  WEAK  ECHO  REGION 
IN  A  HIGH  PLAINS  SUPERCELL  THUNDER- 
STORM, 

South  Dakota  School  of  Mines  and  Technology, 
Rapid  City.  Inst,  of  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2B. 

W87-04255 
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SPRINKLER  IRRIGATION  PROJECT  DESIGN 
WITH  PRODUCTION  FUNCTIONS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03384 


PENMAN  FOR  ALL  SEASONS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

R.  G.  Allen. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    112,  No.  4,  p  348-368, 

November  1986.  6  fig,  4  tab,  36  ref. 


Descriptors:  "Penman  equations,  "Evapotranspira- 
tion,  "Lysimeters,  Irrigation,  Aerodynamics, 
Canopy  resistance,  Forages,  Alfalfa,  Standard 
error,  Estimating,  Roughness  coefficient,  Energy, 
Mathematical  equations,  Grasses. 

Accurate  and  consistent  estimates  of  daily  evapo- 
transpiration  (ET)  are  important  in  irrigation  plan- 
ning and  scheduling  and  in  detailed  water  re- 
sources and  hydrologic  studies.  Penman's  combina- 
tion of  the  energy  balance  and  aerodynamics  equa- 
tions for  estimating  ET  alleviated  the  need  for 
direct  measurement  of  surface  temperatures  and 
provided  for  theoretically  based  estimates  of  ET 
using  readily  measured  properties  of  air  and  solar 
radiation.  Ten  forms  of  the  Penman  combination 
ET  equation  were  reviewed  and  compared  with 
lysimeter  estimates  at  3  locations.  Aerodynamic 
and  canopy  resistance  forms  best  predict  daily 
lysimeter  estimates  at  Kimberly,  ID  and  Coshoc- 
ton, OH.  Canopy  resistances  of  40  -  80  s/m  and 
momentum  roughness  heights  of  15  mm  for 
clipped  grass  and  45  -  70  mm  for  tall  grass  and 
alfalfa  result  in  best  estimates.  The  original  Penman 
version  underestimated  ET  in  the  arid  Kimberly 
environment.  Average  standard  errors  of  estimate 
of  the  best  equations  average  about  0.8  mm/day 
over  growing  seasons.  (Alexander-PTT) 
W87-03387 


SEASONAL  RESPONSE  TO  DROUGHT  AND 
REWATERING  IN  PORTULACARIA  AFRA  (L.) 
JACQ., 

California  Univ.,  Riverside.  Dept.  of  Botany  and 
Plant  Sciences. 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


L.  J.  Guralnick,  and  I.  P.  Ting. 

Oecologia   OECOBX,   Vol   70,   No.    1,   p   85-91, 

August  1986.  4  fig,  2  tab,  25  ref.  NSF  Grant  DMB- 

8416981. 

Descriptors:  •Drought,  •Rewatering,  *Portula- 
caria  afra,  *Evapotranspiration,  'Seasonal  varia- 
tion, •Crassulacean  acid  metabolism,  •C3-pathway, 
•Carbon  dioxide  uptake,  •Stomaial  conductance, 
•Acidity,  Carbon- 14,  Radioactive  tracers,  Plant 
physiology,  Photosynthesis,  Plant  water  relations, 
Water  loss. 

Gas  exchange  characteristics  of  draughted  and 
rewatered  Portulacaria  afra  were  studied  during 
the  seasonal  shift  form  Crassulacean  acid  metabo- 
lism (CAM)  to  C3-photosynthesis.  (14)-C02 
uptake,  stomatal  conductance,  and  total  titratable 
acidity  were  determined  for  both  irrigated  and  2,  4, 
and  7.5  mo  water-stressed  plants.  Irrigated  plants 
utilized  the  CAM  pathway  throughout  the  summer 
and  shifted  to  C3  during  the  winter  and  spring. 
Beginning  in  September,  P.  afra  plants  shifted  from 
CAM  to  CAM-idling  after  2  mo  of  water  stress. 
When  water  stress  was  initiated  later  in  the  fall, 
exogenous  C02  uptake  was  still  measurable  after  4 
mo  of  drought.  After  7.5  mo  of  stress,  exogenous 
C02  uptake  was  absent.  Gas  exchange  resumed 
within  24  hr  of  rewatering  regardless  of  the  dura- 
tion of  the  water  stress.  In  the  winter  and  spring, 
rewatering  resulted  in  a  full  resumption  of  daytime 
C02  uptake,  whereas  in  the  summer,  rewatering 
quickly  resulted  in  early  morning  C02  uptake,  but 
nocturnal  C02  uptake  through  the  CAM  pathway 
was  observed  after  7  days.  Gas  exchange  measure- 
ments, rewatering  characteristics,  and  transpira- 
tional  water  loss  support  the  hypothesis  that  the 
C3  pathway  was  favored  during  the  winter  and 
spring.  The  CAM  pathway  functioned  in  summer 
when  the  potential  for  water  loss  was  greater. 
(Author's  abstract) 
W87-03405 


EVALUATION  OF  ENERGY  BALANCE  AND 
WATER  USE  BY  SPRING  WHEAT  DURING  A 
NORMAL  AND  A  DRY  SEASON, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

L.  J.  Brun,  J.  W.  Enz,  and  J.  K.  Larsen. 

Agricultural  and  Forest  Meteorology,  Vol.  35,  p 

103-1 1 1,  October  1985.  3  fig,  4  tab,  10  ref. 

Descriptors:  *Energy,  •Evapotranspiration, 
•Water  use,  •Wheat,  *Seasonal  variation,  *Crop 
production,  Available  water,  Soil  water,  Canopy, 
Temperature,  Solar  radiation,  Climatology,  Cli- 
matic zones. 

The  energy  and  water  balances  of  spring  wheat 
(Triticum  aestivum)  were  evaluated  during  a  typi- 
cal dry  growing  season  in  a  subhumid  climatic 
zone.  The  energy  balance  for  spring  wheat  was 
found  to  be  related  to  grawing  season  water  avail- 
ability. In  1981,  with  favorable  soil  moisture,  eva- 
potranspiration (ET)  was  about  92%  of  net  radi- 
ation (R  sub  n).  Under  dry  conditions  in  1982,  ET 
was  about  60%  of  R  sub  n,  and  sensible  heat  (A) 
was  30%  of  R  sub  n.  Midday  canopy  temperatures 
tended  to  be  warmer  than  air  temperature  in  1982 
and  cooler  than  air  temperature  in  1981.  Evapo- 
transpiration was  highly  correlated  to  R  sub  n  in 
1981.  Net  radiation  was  also  highly  correlated  to 
solar  radiation,  although  R  sub  n  was  a  smaller 
fraction  of  solar  radiation  under  the  drier  condi- 
tions of  1982.  Net  radiation  alone  was  a  good 
predictor  of  ET  under  the  favorble  soil  water 
conditions  of  1981  in  this  subhumid  environment. 
(Author's  abstract) 
W87-03592 


CHARA  BUCKELLH,  A  EURYHALINE  CHAR- 
OPHYTE  FROM  AN  UNUSUAL  SALINE  ENVI- 
RONMENT. I.  OSMOTIC  RELATIONS  AT 
STEADY  STATE, 

State  Univ.  of  New  York  at  Buffalo.   Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03664 


WATER   USE  AND  PASTURE  GROWTH  ON 
JUDGEFORD  SILT  LOAM, 


New  Zealand  Soil  Bureau,  Lower  Hurt. 

For   primary   bibliographic  entry  see   Field   2G 

W87-03709 


WATER   USE,  IRRIGATION,  AND  PASTURE 
PRODUCTION  ON  STRATFORD  SILT  LOAM, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

For  primary  bibliographic  entry   see   Field   2G. 

W87-03710 


DEPLETION  OF  SOIL  WATER  FROM  A  TO- 
KOMARU  SILT  LOAM  BY  A  PERENNIAL 
RYEGRASS  SWARD, 

Massey  Univ.,  Palmerston  North  (New  Zealand). 

Dept.  of  Agronomy. 

D.  J.  Barker,  A.  C.  P.  Chu,  and  C.  J.  Korte. 

New  Zealand  Journal  of  Agricultural  Research 

NEZFA7,  Vol.  28,  No.  4,  p  525-530,  December 

1985.  5  fig,  25  ref. 

Descriptors:  •  Perennial  ryegrass,  'Soil  water, 
•Evapotranspiration,  •Hydrologic  budget,  •Silt, 
•Loam,  •Sprinkler  irrigation,  •Soil-water-plant  re- 
lationships, *Soil  moisture  deficiency,  Pastures, 
Moisture  deficiency,  Water  stress,  Irrigation,  New 
Zealand,  Volumetric  analysis,  Soil  profiles,  Pro- 
files, Rainfall,  Simulated  rainfall. 

Contrasting  dry  and  wet  soil  moisture  regimes 
were  provided  during  summer  in  a  ryegrass  sward 
grown  on  a  Tokomaru  silt  loam  using  an  automatic 
rain  out  shelter  and  an  oscillating  sprinkler  irri- 
gater.  Volumetric  water  content  was  measured 
weekly  using  a  neutron  probe.  These  measure- 
ments showed  that  at  the  maximum  water  deficit, 
39,  28,  20,  and  13%  of  the  soil  moisture  in  the  top 
100  cm  were  lost  from  successive  25  cm  depths 
down  the  soil  profile.  Soil  water  deficits,  calculat- 
ed by  integrating  the  soil  water  contents  down  to 
100  cm,  were  linearly  related  to  the  rate  of  water 
loss  from  the  soil  (evapotranspiration).  Measured 
soil  water  deficits  were  compared  with  predicted 
deficits  calculated  using  previously  published  soil 
water  balance  data.  Close  agreement  was  obtained 
when  the  appropriate  relationship  for  soil-con- 
trolled evapotranspiration  was  used.  (Author's  ab- 
stract) 
W87-03711 


EFFECT  OF  SODL  MOISTURE  TENSION  AND 
SOIL  WATER  CONTENT  ON  THE  GROWTH 
OF  CHRYSANTHEMUM  IN  3  CONTAINER 
MEDIA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Horticultural  Science. 

P.  T.  Karlovich,  and  W.  C.  Fonteno. 

Journal  of  the  American  Society  of  Horticulture 

and  Science  JOSHB5,  Vol.  Ill,  No.  2,  p  191-195, 

March  1986.  2  fig,  1  tab,  27  ref. 

Descriptors:  •Mathematical  models,  *Moisture  ten- 
sion, *Soil  water,  *Soil  water-plant  relationships, 
•Chrysanthemum,  •Growth,  *Soil  moisture  defi- 
ciency, Capacity,  Water-carrying  capacity,  Flow- 
ering, Moisture  deficiency,  Irrigation,  Ornamen- 
tals, Horticulture. 

No  differences  in  final  height,  top  fresh  weight,  top 
dry  weight,  or  flower  number  were  observed 
among  plants  of  Chrysanthemum  morifolium 
'Spice'  grown  in  16.5-cm  azalea  pots  and  allowed 
to  dry  to  soil  moisture  tensions  of  5,  10,  20,  or  30 
kPa  between  waterings.  However,  these  param- 
eters did  vary  among  plants  grown  in  three  differ- 
ent media  (bark-,  soil-,  and  peat-based).  Differences 
also  occurred  across  all  three  media  based  on  the 
volume  of  water  remaining  in  the  pot  prior  to 
watering.  Plants  growing  in  media  containing 
more  than  500  ml  of  water  just  prior  to  irrigation 
showed  increased  growth  compared  to  plants  in 
media  containing  less  than  500  ml  of  water.  Cubic 
regression  models  were  used  to  describe  the  per- 
centage of  moisture  in  the  pot  at  soil  moisture 
tensions  between  0  and  30  kPa.  The  model  may  be 
used  to  predict  container  capacity  and  air  space  for 
most  container  sizes.  (Author's  abstract) 
W87-03713 


Texas  A  and  M  Univ.,  College  Station.  Dept  of 

Horticultural  Sciences. 

D.  W.  Walker,  and  J.  C.  Miller  Jr. 

Journal  of  the  American  Society  of  Horticulture 

and  Science  JOSHB5,  Vol.  Ill,  No.  3,  p  451-458 

May  1986.  4  fig,  9  tab,  23  ref.  USAID-CSRS/AID 

BNF  Grant  59-2481-0-5-001-0. 

Descriptors:  *Water  stress,  *Nitrogen  fixation, 
•Cowpea,  •Drought  resistance,  Legumes,  Nitro- 
gen, Greenhouses,  Nitrogen  fixing  bacteria.  Bacte- 
ria, Leaves,  Water  potentials,  Growth. 

The  relationship  between  water  stress  and  N2  fixa- 
tion among  drought  resistant  and  susceptible 
cowpea  (Vigna  unguiculata)  genotypes  was  studied 
in  the  greenhouse.  Plants  were  inoculated  with 
Rhizobium.  Results  suggested  that  resistant  geno- 
types are  capable  of  maintaining  leaf  water  poten- 
tial (LWP)  and  biomass  production  (as  measured 
by  shoot  dry  weight  (SDW)  and  shoot  fresh 
weight  (SFW))  during  water  stress.  In  addition, 
the  effect  of  water  stress  on  N2  fixation  was  far 
greater  than  the  influence  of  genotype  when  geno- 
types were  selected  for  relative  drought  resistance. 
Path  analysis  revealed  that  LWP  is  correlated  to 
N2  fixation  in  water  stressed  plants,  and  improve- 
ment of  plant  water  status  via  drought  resistance 
should  increase  N2  fixation  potential  under 
drought  conditions.  Therefore,  breeding  for 
drought  resistance  in  conjunction  with  N2  fixation 
may  be  more  beneficial  than  breeding  strictly  for 
N2  fixation  potential  without  regard  for  environ- 
mental adaptation.  The  in  situ  method  of  acetylene 
reduction  was  found  to  be  useful  for  detecting 
physiological  changes  due  to  water  stress  and  esti- 
mating its  genotypic  N2  fixation  potential.  (Au- 
thor's abstract) 
W87-03717 


RESISTANCE  PARAMETER  FOR  BARE-SOIL 
EVAPORATION  MODELS, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
P.  J.  Camillo,  and  R.  J.  Gurney. 
SoU  Science  SOSCAK,  Vol.  141,  No.  2,  p  95-105, 
February  1986.  15  fig,  1  tab,  14  ref.  Goddard  Space 
Flight  Center  Contract  NAS5-28200. 

Descriptors:  *Heat  flow,  *Soil  water,  •Evapora- 
tion, *Model  studies,  'Hydrology,  Numerical  anal- 
ysis, Mathematical  studies,  Flow,  Calibrations, 
Permeability  coefficient,  Roughness,  Temperature, 
Soil  physical  properties. 

A  bare-soil  surface  resistance  parameter  signifi- 
cantly improved  the  fit  of  a  numerical  model  of 
heat  and  moisture  flow  in  soils  to  three  days  of 
field  measurements.  The  resistance  removed  a  posi- 
tive bias  from  the  model  estimates  of  daily  cumula- 
tive evaporation  on  days  with  minimum  surface 
soil  moisture  (0  to  0.5  cm)  less  than  about  10%  by 
volume,  while  stabilizing  model  calibration.  Satu- 
rated hydraulic  conductivity  and  surface  rough- 
ness were  estimated  by  fitting  the  model  to  daily 
maximum  surface  temperature  and  minimum  soil 
moisture.  Without  the  surface  resistance  parame- 
ter, their  values  had  to  be  changed  from  day  to  day 
to  fit  the  surface  measurements,  although  their 
day-to-day  changes  were  minimal  when  surface 
resistance  was  included.  A  procedure  is  described 
to  estimate  the  resistance  as  a  function  of  soil 
moisture  when  independent  measurements  of  the 
latent  heat  flux  are  available.  (Author's  abstract) 
W87-03725 


INFLUENCE  OF  WATER  STRESS  ON  NITRO- 
GEN FLXATION  IN  COWPEA, 


INVESTIGATION  INTO  THE  USE  OF  DEUTE- 
RIUM AS  A  TRACER  FOR  MEASURING 
TRANSPIRATION  FROM  EUCALYPTS, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder,  M.  N.  Narayanswamy,  N.  V. 
Srinivasalu,  W.  G.  Darling,  and  A.  J.  Lardner. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  345-351,  May  1986.  1  fig,  1  tab,  21  ref. 

Descriptors:  •Deuterium,  'Tracers,  •Eucalyptus, 
•Stomatal  transpiration,  •Evapotranspiration,  *Iso- 
topic  tracers,  Radioactive  tracers,  Trees,  Tritium, 
Water  use,  Stomata,  Leaves,  Transpiration,  Water 
loss,  India,  Water  analysis. 
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The  use  of  deuterium  oxide  as  a  tracer  for  measur- 
ing transpiration  rates  from  trees  was  studied  on 
three-year-old  Eucalyptus  teretecornis  trees  in  a 
southern  India  plantation.  Two  trees  were  injected 
at  their  bases  with  3.0  and  1.5  ml  of  D20,  respec- 
tively. Four  samples  of  transpired  water  were  col- 
lected per  tree  as  condensate  in  plastic  bags  which 
enclosed  branches  in  the  top  and  bottom  of  the 
canopy.  The  coefficient  of  variation  of  the  integral 
of  the  concentration-time  curves  from  the  four 
sampling  positions  on  each  tree  was  11  and  15%. 
Unlike  another  reported  study,  this  parameter  was 
found  to  be  larger  from  samples  taken  at  the  top  of 
the  canopy  compared  with  those  at  the  bottom. 
Transpiration  rates  were  calculated  as  0.86  and 
0.85  mm  per  day  from  the  two  trees.  The  internal 
consistency  of  the  results  suggests  that  the  method 
is  well  suited  to  transpiration  studies  from  young 
eucalypts.  Deuterium  is  to  be  preferred  to  tritium 
as  a  tracer  for  safety  and  economic  reasons.  (Au- 
thor's abstract) 
W87-03739 


W87-03930 


RESPONSE  TO  BROMUS  INERMIS  INOCU- 
LATED WITH  GLOMUS  FASCICULATUM  TO 
POTASSIUM  FERTILIZATION  AND 

DROUGHT  STRESS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Plant  Patholo- 
gy. 

I.  J.  Bildusas,  F.  L.  Pfleger,  E.  L.  Stewart,  and  R. 
K.  Dixon. 

Plant  and  Soil  PLSOA2,  Vol.  95,  No.  3,  p  441-444, 
1986.  2  tab,  26  ref.  Minnesota  Agricultural  Experi- 
ment Station  Projects  MN-22-78  and  Mn-42-365. 

Descriptors:  *Bromus  inermis,  *Glomus  fascicula- 
tum,  *Drought  effects,  *Plant  diseases,  'Mycorrhi- 
zae,  *Soil  water  stress,  Potassium  fertilizers,  Chla- 
mydospores,  Plant  physiology,  Plant  nutrition, 
Symbiosis,  Calcium,  Magnesium,  Phosphorus, 
Copper,  Nitrogen,  Zinc,  Manganese,  Tissue  analy- 


INFLUENCE  OF  TRICKLE  ntRIGATION  ON 
SK  FIELD-GROWN  WOODY  LANDSCAPE 
SPECTES  BASED  ON  NET  EVAPORATION, 

Auburn  Univ.,  AL.  Dept.  of  Horticulture. 

D.  J.  Eakes,  C.  H.  Gilliam,  H.  G.  Ponder,  W.  B. 

Webster,  and  C.  E.  Evans. 

Journal  of  Environmental  Horticulture,   Vol.   3, 

No.  3,  p  139-142,  September  1985.  3  tab,  13  ref. 

Descriptors:  *Trickle  irrigation,  'Irrigation  effects, 
•Landscaping,  'Ornamentals,  'Trees,  'Shrubs,  'Ir- 
rigation requirements,  Irrigation,  Pan  evaporation, 
Evaporation,  Growth,  Horticulture. 

Six  woody  landscape  species  were  field-grown 
with  four  irrigation  rates  based  on  0,  25,  50,  and 
100%  replacement  of  net  evaporation  from  a  class 
A  pan.  Optimum  irrigation  rates  varied  by  species. 
Japanese  holly  'Petite  Point',  flowering  dogwood, 
green  ash,  and  river  birch  had  greater  growth 
when  irrigated.  Increases  in  caliper  due  to  trickle 
irrigation  occurred  during  the  second  growing 
season  for  three  tree  species.  Growth  of  'Bradford' 
pear  and  pin  oak  was  similar  regardless  of  irriga- 
tion rates.  Only  'Petite  Point'  Japanese  holly  had 
improved  livability  as  a  result  of  trickle  irrigation. 
(Author's  abstract) 
W87-03752 

RELATIONSHIP  OF  BIOMASS  YHSLD  OF 
MAKHANA  (E.  FEROX)  WITH  SODL  PROPER- 
TIES AND  WATER  QUALITY, 

Ranchi  Univ.  (India). 

R.  N.  Dutta,  and  U.  N.  Jha. 

Plant  and  Soil  PLSOA2,  Vol.  95,  No.  3,  p  345-350, 

1986.  4  tab,  7  ref. 

Descriptors:  'Biomass  yield,  'Euryale  ferox, 
•Makhana,  'Soil  properties,  'Water  relations, 
•Ammonia,  'Nitrogen,  'Nutrients,  Correlation  co- 
efficient, Bicarbonates,  Hydrogen  ion  concentra- 
tion, Temperature,  Plant  physiology. 

Simple  and  multiple  relationships  between  biomass 
yield  of  makhana  (Euryale  ferox)  and  various  soil 
and  water  properties  were  investigated.  The  con- 
stituents of  the  water  phase  were  more  closely 
related  to  the  biomass  yield  than  those  in  the  solid 
phase.  Most  of  the  constituents  in  the  water  had 
more  highly  significant  correlation  coefficients 
with  biomass  yield  than  those  of  soil.  The  soil 
properties  were  either  not  related  at  all  or  only 
weakly  related.  Organic  matter  generally  con- 
trolled the  nutrition  and  physico-chemical  behav- 
ior of  the  soil-water  system.  These  factors  and  the 
aquatic  nature  of  the  plant,  indicated  that  mass 
flow  was  the  main  mechanism  of  nutrient  uptake 
for  this  crop,  for  which  organic  matter  decomposi- 
tion was  the  main  source  of  nutrient  supply.  The 
high  value  of  the  correlation  coefficient  of  yield 
with  ammonium  indicated  the  probability  the  E. 
ferox  can  take  up  N  in  the  ammonium  form.  Bicar- 
bonate, pH,  and  temperature  were  the  other  fac- 
tors found  to  be  closely  related  to  biomass  produc- 
tion. Micronutrients  due  to  the  reducing  environ- 
ment induced  high  availability  and  concentration 
in  plants  more  than  average  and  hence  showed 
negative  correlation.  (Author's  abstract) 


Bromus  inermis  Leyss.  was  grown  in  a  2  x  2  x  2 
factorial  design  using  different  levels  of  mycorrhi- 
zal  inoculation  (inoculated  and  noninoculated),  soil 
water  stress  (Psi  sub  S  -0.03  or  -0.8  MPa)  and  K 
fertilization  (0  or  150  ppm)  as  factors.  Soil  water 
stress  and  mycorrhizal  inoculation  significantly  re- 
duced plant  top  dry  weight  during  the  18-wk 
study.  Chlamydospore  production  by  the  mycorr- 
hizal symbiont  Glomus  fasciculatum  (Thaxter 
sensu  Gerd.)  Gerd.  and  Trappe  was  significantly 
reduced  by  soil  water  stress  of  -0.8  MPa.  K  fertil- 
ization did  not  signficantly  influence  plant  top 
growth  or  mychorrhizal  colonization.  However, 
foliar  Ca  and  Mg  were  significantly  lower  in  plants 
fertilized  with  K.  Foliar  Ca  and  Mg  concentration 
of  P,  K,  N,  Mn,  Zn,  and  Cu  were  significantly 
greater  in  drought  stressed  plants  whereas  Ca  and 
Mg  concentrations  were  signficantly  greater  in 
well-watered  plants.  (Author's  abstract) 
W87-03932 


RESPONSE  OF  TWO  OLD  FDZLD  PEREN- 
NIALS TO  INTERACTIONS  OF  C02  ENRICH- 
MENT AND  DROUGHT  STRESS, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 

S.  M.  Wray,  and  B.  R.  Strain. 

American  Journal  of  Botany  AJBOAA,  Vol.  78, 

No.  10,  p  1486-1491,  October  1986.  3  fig,  2  tab,  24 

ref.  NSF  Grants  BSR  82-15533  and  BSR  83-14925. 

Descriptors:  'Weeds,  'Drought  stress,  'Carbon  di- 
oxide enrichment,  'Aster  pilosus,  'Andropogon 
virginicus,  'Competition,  Temperature,  Photosyn- 
thesis, Leaves,  Water  potentials,  Nutrients,  Succes- 
sion. 

Aster  pilosus  Willd.  (aster,  C3)  and  Andropogon 
virginicus  L.  (broomsedge,  C4)  were  grown  in 
growth  chambers  at  26/20  C  day/night  tempera- 
turees  with  a  photosynthetic  photon  flux  density  of 
1000  micromol/sec/sq  m.  Water  was  withheld  for 
a  2-wk  drought  period  under  three  C02  concentra- 
tions (approximately  380,  500,  and  650  microliter/ 
liter).  There  were  significant  effects  of  C02  en- 
richment on  aster  so  that  drought  stress  did  not 
occur  in  plants  grown  with  C02  enrichment.  Non- 
watered  plants  with  C02  enrichment  had  greater 
leaf  water  potentials,  greater  photosynthetic  rates, 
and  greater  total  dry  wt  than  non-watered  plants 
grown  at  380  microliter/1  C02.  The  response  of 
broomsedge  to  drought  was  the  same  in  all  C02 
treatmens,  and  there  was  no  signficant  interaction 
of  C02  enrichment  and  drought.  The  decreased 
severity  of  drought  stress  and  the  increased  growth 
of  aster  with  C02  enrichment  may  increase  its 
competitive  ability  during  droughts,  allowing  it  to 
persist  for  longer  periods  during  succession  in 
abandoned  fields.  (Author's  abstract) 
W87-03945 


EVAPORATION:  A  CURRENT  ECOLOGICAL 
PROBLEM  (VERDUNSTUNG  ALS  AK- 
TUELLES  OKOLOGISCHES  PROBLEM), 

H.  Schrodter. 

Naturwissenschaften  NATWAY,  Vol.  73,  No.  9,  p 

531-537,  September  1986.  3  fig,  26  ref. 

Descriptors:  'Evaporation,  'Research  priorities, 
•Water  loss,  'Water  shortage,  'Water  resources 


development,  Public  policy,  Water  supply,  Plant 
physiology,  Crop  production,  Evaporation  rate, 
Ecology,  Interception,  Transpiration,  Physical 
properties,  Hydrologic  budget,  Evapotranspira- 
tion,  Water  potential,  Plant  water  potential,  Model 
studies,  Simulation,  Developing  countries. 

The  development  and  state  of  research  on  the 
problem  of  evaporation  is  reviewed.  More  than 
two  thirds  of  worldwide  precipitation  is  lost  via 
evaporation,  considered  as  the  sum  of  surface 
evaporation,  soil  evaporation,  transpiration,  and 
interception.  Transpiration  represents  73%  of  total 
evaporation,  and  is  essential  to  the  growth  of  vege- 
tation. Problems  discussed  include:  the  role  of 
evaporation  in  the  ecosystem,  especially  the  inter- 
actions among  energy,  water,  and  chemical  budg- 
ets in  plants;  the  effects  of  temperature;  methods 
for  quantitative  analysis  of  evaporation  in  the 
water  budget;  transport  of  water  within  plants; 
modeling  and  simulation;  and  the  significance  of 
evaporation  to  food  shortages  in  the  Third  World. 
It  is  concluded  that  evaporation  as  a  link  between 
energy  and  water  balance  is  of  great  importance  to 
the  stability  of  ecosystems,  and  that  an  understand- 
ing of  the  interdisciplinary  complexities  of  the  sub- 
ject are  relevant  to  the  problems  of  ecological 
research  and  development  planning.  (Doria-PTT) 
W87-03980 


EFFECT  OF  DROUGHT  ON  THE  ROOT 
GROWTH  OF  WINTER  WHEAT  AND  ON  ITS 
WATER  UPTAKE  FROM  A  DEEP  LOAM, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

A.  H.  Weir,  and  P.  B.  Barraclough. 

Soil  Use  and  Management,  Vol.  2,  No.  3,  p  91-96, 

September  1986.  4  fig,  4  tab,  13  ref. 

Descriptors:  'Drought  effects,  'Root  growth, 
'Rothamstead,  'Winter  wheat,  'Water  use,  'Mois- 
ture uptake,  'Irrigation  effects,  'Transpiration, 
Penetration,  Crop  yield,  Harvesting,  Surface  soil, 
Root  systems,  Grain  crops,  United  Kingdom,  Silt, 
Clay,  Loam. 

In  many  of  the  great  wheat-growing  areas  of  the 
world  a  major  factor  that  limits  grain  yield  is  a 
shortage  of  water.  This  is  not  so  evident  in  the  UK, 
however,  where  a  preponderance  of  winter  wheat 
is  grown  and  the  rainfall  is  spread  evenly  through- 
out the  year.  Avalon  winter  wheat  was  grown  on 
deep  silty  clay  loam  soil  (Hook  series)  under  a 
fixed  shelter  at  Rothamsted  with  either  full 
drought  or  irrigation  from  the  end  of  March  to 
July,  1982.  During  this  time  the  irrigated  crop  used 
295  mm  of  irrigation  water  plus  45  mm  of  stored 
soil  water,  while  the  droughted  crop  extracted  223 
mm  of  water  from  the  soil.  The  roots  penetrated  to 
at  least  1.8  m  and  water  was  extracted  from  2  m 
depth.  Even  with  a  fully  developed  root  system 
the  crops  could  transpire  at  the  full  rate  of  atmos- 
pheric demand  only  when  the  near-surface  soil  was 
well  supplied  with  water.  However,  the  droughted 
crop  extracted  enough  water  from  the  loamy  sub- 
soil to  maintain  a  reduced  transpiration  flow  for  a 
further  nine  weeks  after  the  near-surface  water  was 
depleted.  Thus  crop  growth  was  maintained  with  a 
loss  at  final  harvest  of  only  10%  in  total  dry 
weight  and  even  less  in  grain  yield.  A  summary  of 
other  results  confirm  that  yield  losses  due  to 
drought  have  been  reported  only  for  light  soils, 
except  in  the  exceptional  year  of  1976,  and  that 
drought  is  not  normally  an  important  factor  affect- 
ing yields  of  winter  wheat  in  the  UK.  (Alexander- 
PTT) 
W87-03985 


RESPONSE  OF  WHEAT  TO  IRRIGATION  IN  A 
TROPICAL  SOJX, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

B.  S.  Ghuman,  and  P.  R.  Maurya. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

791-795,  September-October  1986.  4  fig,  6  tab,,20 

ref. 

Descriptors:  'Irrigation  scheduling,  'Irrigation  ef-  \ 
fects,  'Crop  yield,  'Plant  growth,  'Wheat,  Nige- 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


ria,    Soil    properties,    Accumulation,    Field    tests, 
Water  table,  Root  density,  Pan  evaporation. 

Substantial  hectarages  of  land  are  planted  to  wheat 
(Triticum  aestivum  L.)  every  year  in  northern 
Nigeria.  However,  information  on  scheduling  of 
irrigation  for  wheat  grown  in  this  part  of  the  world 
is  scanty.  Field  experiments  were  conducted  from 
1982  to  1984  to  study  the  response  of  wheat  to 
seasonal  and  individual  irrigations.  There  were 
three  seasonal  irrigations:  (i)  300  mm,  (ii)  450  mm, 
and  (iii)  600  mm.  Each  seasonal  irrigation  was 
divided  into  three  smaller  individual  irrigation  (30. 
45,  and  60  mm),  which  were  applied  at  different 
frequencies.  The  experimental  field  soil  has  a  water 
table  that  fluctuated  between  85-  and  115-cm 
depths  during  the  1982-1983  and  1983-1984  grow- 
ing seasons.  Dry  matter  accumulation,  plant 
height,  and  grain  and  straw  yields  were  not  signifi- 
cantly affected  by  the  depth  of  seasonal  irrigation. 
However,  application  of  30  and  45  mm  water  per 
irrigation  gave  higher  grain  yields  than  60  mm. 
Wheat  produced  5  to  6  Mg/ha  grain  when  irrigat- 
ed with  30  mm  of  irrigation  water  at  7-day  inter- 
vals. (Author's  abstract) 
W87-04O05 


DISTRIBUTION  OF  DRY  MATTER  BETWEEN 
SHOOTS  AND  ROOTS  OF  IRRIGATED  AND 
NONIRRIGATED  DETERMINATE  SOY- 
BEANS, 

Alabama      Agricultural       Experiment      Station, 

Auburn. 

M.  G.  Huck,  C.  M.  Peterson,  G.  Hoogenboom, 

and  C.  D.  Busch. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

807-813,  September-October  1986.  9  fig,  3  tab,  28 

ref. 

Descriptors:  •Drought  stress,  *Irrigation  effects, 
*Crop  yield,  *Soybeans,  'Soil  water  potential, 
•Evapotranspiration,  Root  growth,  Density,  Pro- 
ductivity, Accumulation,  Soil  properties,  Translo- 
cation, Plant  growth. 

The  timing  and  duration  of  drought  stress  during  a 
growing  season  can  both  limit  and  alter  dry-matter 
accumulation  within  plants.  Distribution  of  dry 
matter  between  roots  and  aboveground  parts  was 
determined  by  growing  soybean  (Glycine  max  (L.) 
Merr.,  cv.  'Bragg'  or  'Braxton')  plants  for  4  con- 
secutive years  (1980-1983)  in  a  sieved,  sandy  sur- 
face soil  material,  uniformly  packed  to  a  bulk  den- 
sity of  1.52  Mg/cu  m  in  soil  compartments  at  the 
Auburn  rhizotron.  Three  replicated  compartments 
were  irrigated  by  trickle  irrigation  (IR)  whenever 
the  soil  water  potential  fell  below  -15  Pa  at  a  depth 
of  0.4  m.  Three  additional  compartments  were  not 
irrigated  (NI).  Mainstem  leaf  area  and  total  cumu- 
lative root  growth  were  determined  at  regular 
intervals.  Water  stress  significantly  reduced  total 
shoot  weight  (347  g/sq  m)  and  seed  weight  (171.2 
g/sq  m)  but  increased  total  root  length  (52  m/sq 
m).  Irrigated  plants  generally  had  fewer  roots, 
which  were  generally  shallower  and  more  evenly 
distributed  than  those  of  NI  plants.  Both  individual 
seed  weight  and  total  seed  weight  per  treatment 
were  significantly  reduced  by  water  stress  (0.009 
g/seed  and  171.2  g/sq  m,  respectively).  Apparent 
harvest  index  varied  between  0.36  and  0.56.  A 
nearly  linear  relationship  was  observed  between 
normalized  final  seed  yield  (y  =  110.8  -  0.738x,  r 
squared  =  0.86)  or  total  dry  matter  (y  =  113.3  - 
0.685x,  r  squared  =  0.93)  production  and  the  per- 
centage of  time  between  flowering  (Rl)  and  har- 
vest maturity  (R8).  Thus,  aboveground  dry-matter 
production  and  seed  yield  are  directly  dependent 
upon  availability  of  water  during  critical  reproduc- 
tive states.  (Author's  abstract) 
W87-04006 


TILLAGE  SYSTEM  AND  DATE  OF  PLANTING 
EFFECTS  ON  YIELD  OF  CORN  ON  SOILS 
WITH  RESTRICTED  DRAINAGE, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
For  primary   bibliographic   entry   see  Field   2G 
W87-O4O07 


EFFECTS  OF  PATTERN  AND  AMOUNT  OF 
SIMULATED  RAINFALL  ON  SEEDLING  DY- 


NAMICS OF  WEEPING  LOVEGRASS  AND 
KLEINGRASS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Range  and 

Wildlife  Management. 

D.  B.  Wester,  B.  E.  Dahl,  and  P.  F.  Cotter. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

851-855,  September-October  1986.  3  fig,  4  tab,  23 

ref. 

Descriptors:  'Simulated  rainfall,  •Seedling  dynam- 
ics, 'Cultivated  lands,  'Land  management,  •Tem- 
perature effects,  'Seedling  emergence,  'Irrigation 
effects,  Soil  water,  Field  tests,  Germination,  Range 
seeding,  Grasses,  Survival,  Rainfall. 

Range  seeding  is  a  common  improvement  practice 
for  revegetating  abandoned  cultivated  land  or  fol- 
lowing mechanical  brush  control.  However,  seed- 
ing failure  is  frequent  because  of  unfavorable  mois- 
ture and  temperature  conditions.  Weeping  love- 
grass  (Eragrostis  curvula)  and  Kleingrass  (Panicum 
coloratum)  seedling  emergence  and  survival  in  re- 
sponse to  16  different  patterns  and  amounts  of 
irrigation  at  38,  30  and  24  C  soil  surface  tempera- 
tures in  a  dry  sand  in  a  growth  room  were  studied. 
Watering  treatments  consisted  of  different  se- 
quences of  wet  and  dry  days;  each  watering  day 
provided  5  mm.  Pattern  and  amount  of  water 
affected  seedling  emergence  and  survival.  Both 
species  required  2  days  of  water  to  emerge  at  30 
and  24  C;  there  was  no  emergence  at  38  C.  Seed- 
lings which  emerged  soonest  within  a  treatment 
tended  to  survive  longer  than  seedlings  which 
emerged  later.  When  treatment  moisture  was  not 
sufficient  to  stimulate  high  emergence,  seeds  re- 
mained viable  and  emerged  later  when  additional 
adequate  moisture  was  provided.  Field  trails  were 
established  in  a  second  phase  of  this  research; 
growth-room  results  were  confirmed  under  natural 
and  simulated  rainfall.  These  results  suggest  that 
rainfall  in  specific  patterns  and  amounts  is  impor- 
tant in  determining  seeding  success.  (Author's  ab- 
stract) 
W87-04008 


NITROGEN  MANAGEMENT  AND  INTER- 
SEEDING  EFFECTS  ON  IRRIGATED  CORN 
AND  SORGHUM  AND  ON  SOIL  STRENGTH, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04009 


CHANGES  IN  SPRING  WHEAT  TDLLERING 
PATTERNS  IN  RESPONSE  TO  DELAYED  Ht- 
RIGATION, 

Idaho  Univ.,  Aberdeen.  Research  and  Extension 

Center. 

J.  C.  Stark,  and  T.  S.  Longley. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

892-896,  September-October  1986.  5  fig,  1  tab,  15 

ref. 

Descriptors:  *Tillering  patterns,  'Irrigation  effects, 
•Soil  water  potential,  'Spring  wheat,  'Crop  yield, 
•Soil  properties,  'Soil-water-plant  relationships, 
Field  tests,  Soil  water,  Water  stress,  Loam,  Silt, 
Leaf  growth,  Grain  crops,  Cultivation,  Agricul- 
ture, Productivity. 

Soil  water  availability  can  have  a  marked  effect  on 
the  vegetative  development  of  small  cereal  grains. 
However,  few  studies  have  examined  the  effects  of 
soil  water  deficits  on  the  appearance  patterns  of 
specific  tillers.  Field  studies  were  conducted  in 
1983  and  1985  to  evaluate  the  effects  of  early- 
season  irrigation  timing  on  tillering  patterns  of 
spring  wheat  (Triticum  aestivum  L.).  The  studies 
were  conducted  on  a  Declo  fine  sandy  loam  and  a 
Declo  silt  loam  (coarse-loamy,  mixed,  mesic  Xerol- 
lic  Calciorthids)  in  1983  and  1985,  respectively.  In 
both  studies,  the  first  irrigation  was  applied  by 
sprinkler  when  either  3,  5,  or  7  leaves  were  present 
on  the  main  stem.  Subsequent  irrigations  were 
applied  to  provide  more  than  50%  of  available  soil 
water  for  the  remainder  of  the  growing  season. 
Main  stem  development  was  linearly  related  to 
cumulative  degree-days  and  was  not  affected  by 
irrigation  timing.  Tillers  which  developed  under 
optimal  soil  moisture  conditions  exhibited  uniform 
appearance  patterns  and  reached  maximum  popula- 
tions over  relatively  short  degree-day  intervals. 


Soil  water  deficits  decreased  the  rate  of  appear- 
ance of  all  main  stem  tillers  and  caused  appearance 
to  occur  over  longer  intervals.  Dry  soil  conditions 
also  severely  reduced  development  of  tillers  at  the 
coleoptilar  node.  When  stressed  plants  were  finally 
irrigated,  the  appearance  rate  of  affected  tillers 
frequently  increased.  This  increase  usually  oc- 
curred 40  to  70  degree-days  (base  0  C)  after  irriga- 
tion. In  some  cases,  the  stimulation  of  tillering  was 
sufficient  to  compensate  for  earlier  tiller  losses. 
However,  periods  of  stress  extending  into  the  later 
part  of  the  vegetative  period  often  reduced  maxi- 
mum tiller  populations.  Grain  yields  for  wheat 
irrigated  at  the  3-,  5-,  or  7-leaf  stage  were  7.28, 
6.34,  and  5.66  Mg/ha  in  1983  and  4.95,  4.46,  and 
3.92  Mg/ha  in  1985,  respectively.  The  results  of 
this  study  illustrate  the  importance  of  adequate 
early-season  soil  water  availability  in  developing 
uniform  tillering  patterns  and  high  yield  potential 
for  spring  wheat.  (Author's  abstract) 
W87-04010 


ANALYSIS  OF  THE  ENVIRONMENTAL  LIMI- 
TATION TO  YIELD  OF  IRRIGATED  GRAIN 
SORGHUM  DURING  THE  DRY  SEASON  IN 
TROPICAL  AUSTRALIA  USING  A  RADI- 
ATION INTERCEPTION  MODEL, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Winnellie  (Australia).  Darwin  Labs. 
R.  C.  Muchow,  and  D.  B.  Coates. 
Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  37,  No.  2,  p  135-  148,  April  1986.  7 
fig,  3  tab,  26  ref. 

Descriptors:  'Crop  yield,  'Seasonal  variation, 
•Sorghum,  'Irrigation  effects,  'Australia,  'Model 
studies,  'Radiation,  'Interception,  Crop  produc- 
tion, Photosynthesis,  Soil  types,  Grain  crops,  Tem- 
perature, Agronomy,  Agriculture,  Tropical  re- 
gions, Plant  physiology. 

Variation  in  yield  of  irrigated  grain  sorghum  (Sor- 
ghum bicolor)  grown  during  the  dry  season  in 
tropical  Australia  was  analyzed  in  terms  of  the 
amount  of  photosynthetically  active  radiation 
(PAR)  intercepted,  its  efficiency  of  use  in  dry 
matter  production,  and  the  proportion  of  dry 
matter  partitioned  to  grain.  Three  commercial  hy- 
brids grown  under  favorable  conditions  on  two  soil 
types  yielded  similarly,  but  the  effect  of  sowing 
date  was  significant.  Grain  yield  was  highest  (9.5 
t/ha  at  14%  moisture)  in  the  May  sowing  and 
lowest  (7.4  t/ha)  in  the  April  sowing;  yield  was 
intermediate  from  a  July  sowing.  Differences  in 
grain  yield  across  the  dry  season  were  related  to 
differences  in  dry  matter  partitioning.  A  stable 
efficiency  of  conversion  of  2.4  g/MJ  of  intercepted 
PAR  was  recorded  for  the  entire  crop  cycle  under 
favorable  conditions  in  this  environment.  This  con- 
version efficiency  for  a  tropical  C  sub  4  cereal  is 
similar  to  maximum  values,  but  higher  than  aver- 
age conversion  efficiencies  over  the  entire  crop 
cycle  obtained  for  temperate  C  sub  3  cereals  grow- 
ing in  temperate  regions.  Temperature  did  not 
affect  conversion  efficiency,  but  had  a  pronounced 
effect  on  the  duration  of  crop  development.  (Au- 
thor's abstract) 
W87-04120 


DD7FERENTIATION  AMONG  POPULATIONS 
OF  SEDUM  WRIGHTH  (CRASSULACEAE)  IN 
RESPONSE    TO    LIMITED    WATER    AVAJX- 
ABDLITY:  WATER  RELATIONS,  C02  ASSIMI- 
LATION, GROWTH  AND  SURVIVORSHIP, 
Chicago  Univ.,  IL.  Barnes  Lab. 
J.  Gurevitch,  J.  A.  Teeri,  and  A.  M.  Wood. 
Oecologia  OECOBX,  Vol.  70,  No.  2,  p  198-204, 
September  1986.  4  fig,  3  tab,  12  ref.  NSF  Grant 
DEB    8021270;    PHS   GM    07543-06;    NIH    AM 
26678. 

Descriptors:  'Available  water,  'Water  shortage, 
•Sedum,  'Carbon  dioxide,  'Accumulation, 
•Growth,  'Survival,  'Plant  physiology,  Altitude, 
Metabolism,  Biomass,  Drought,  Desert  plants,  Spa- 
tial variation. 

Sedum  wrightii  is  one  of  only  a  few  species  in  the 
Crassulaceae  for  which  there  is  evidence  for  a  high 
degree  of  variability  in  the  ratio  of  daytime  to 
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nighttime  C02  assimilation.  Low,  intermediate, 
and  high  altitude  populations  were  compared  with 
respect  to  the  degree  of  expression  of  crassulacean 
acid  metabolism  and  the  capability  to  tolerate  lim- 
ited water  availability.  Clonally-replicated  geno- 
types of  plants  from  each  population  were  used  in 
common  environment  greenhouse  experiments. 
Genetic  differences  among  the  populations  were 
found  in  long-term  water  use  efficiency,  in  24-hour 
C02  exchange  patterns,  in  biomass  delta-C-13 
values,  in  carbon  allocation,  and  in  water  status 
and  ultimately  survival  during  prolonged  drought. 
The  differences  among  the  populations  appear  to 
be  closely  related  to  differences  in  the  native  habi- 
tats. The  low  altitude,  desert  plants  had  the  great- 
est ability  to  grow  and  survive  under  conditions  of 
limited  water  availability,  and  appear  to  have  the 
greatest  shift  to  nighttime  C02  uptake  during  peri- 
ods without  water,  while  the  high  altitude  plants 
had  the  poorest  performance  under  these  condi- 
tions, and  appear  to  shut  down  net  carbon  uptake 
when  severely  water  limited.  (Author's  abstract) 
W87-04139 

WATER  USE  BY  THE  DESERT  CUCURBIT  CI- 

TRUIXUS  COLOCYNTHIS  (L.)  SCHRAD, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Forestry  and 

Natural  Resources. 

A.  M.  Althawadi,  and  J.  Grace. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  475-480, 

October  1986.  6  fig,  24  ref,  append. 

Descriptors:  *Water  use,  *Deserts,  *Cucurbitae, 
•Transpiration,  *Energy,  *Temperature  effects, 
•Leaves,  *Water  potentials,  Saudi  Arabia,  Citrul- 
lus,  Canopy,  Stomata,  Climates,  Air  temperature. 

Plants  living  in  desert  regions  must  be  able  to 
withstand  a  wide  range  of  stresses.  The  most  im- 
portant stresses  are  probably  those  that  are  the 
direct  or  indirect  consequence  of  the  high  solar 
radiation  flux,  associated  with  long  periods  with- 
out rain.  Unadapted  species  would  be  unable  to 
survive  the  water  stress  that  would  develop  in 
their  tissues,  or  the  temperatures  attained  in  the 
middle  of  the  day.  Classical  studies  drew  attention 
especially  to  the  anatomical  features  associated 
with  the  conservation  of  water  like  thick  cuticles 
and  sunken  stomata.  However,  it  was  realized  quite 
early  that  many  desert  plants;  paradoxically,  have 
a  high  rate  of  transpiration.  The  rates  of  water  use 
and  leaf  surface  conductance  of  Citrullus  colo- 
cynthis  (Cucurbitacea)  were  evaluated  from  meas- 
urements of  the  surface  temperature  and  microen- 
vironment  of  leaves.  At  desert  sites  in  Saudi  Arabia 
the  transpiration  rates  reached  0.13-0.17  g/sq  m/s 
and  the  leaf  temperatures  were  always  close  to  air 
temperature.  Leaf  models  (dry)  placed  in  the 
canopy  were  considerably  warmer  than  the  air.  To 
investigate  responses  over  a  wider  range  of  condi- 
tions, plants  were  grown  in  a  controlled  environ- 
ment room.  It  was  found  that  when  conditions 
were  made  hotter  than  those  that  occurred  in  the 
desert,  the  stomatal  conductance  increased  greatly. 
Transpiration  rate  attained  0.6  g/sq  m/s  and  the 
leaves  were  up  to  seven  degrees  cooler  than  the 
air.  The  results  suggest  a  finely-tuned  control 
mechanism  working  like  a  switch  when  the  leaves 
experience  extreme  conditions,  and  enabling  the 
plant  to  avoid  lethal  temperatures.  (Alexander- 
PTT) 
W87-04194 


WATER  RELATIONS  OF  TWO  SUBSPECIES 
OF  BIG  SAGEBRUSH  ON  SAND  DUNES  IN 
SOUTHEASTERN  IDAHO, 

M.  L.  Shumar,  and  J.  E.  Anderson. 

Northwest  Science  NOSCAX,  Vol.  60,  No.  3,  p 

179-185,  August  1986.  3  fig,  22  ref.  DOE  Contract 

DE-AS07-76ID01529. 

Descriptors:  *Sagebrush,  *Sand,  *Soil  water  po- 
tential, *Dunes,  *Idaho,  *  Soil- water-plant  relation- 
ships, Water  potentials,  Phreatophytes,  Soil  tex- 
ture, Plant  water  potential,  Distribution,  Diurnal 
distribution,  Analysis  of  variance,  Growth. 

Distribution  of  two  subspecies  of  big  sagebrush 
(Artemisia  tridentata  Nutt.  subspecies  tridentata 
and  A.  tridentata  Nutt.  subspecies  wyomingensis) 
are  associated  with  a  soil  texture  gradient  at  sand 


dunes  in  southeastern  Idaho.  The  two  subspecies 
co-occur  at  the  middle  of  the  gradient  on  dune 
margins.  Plant  and  soil  water  potentials  were  com- 
pared among  dune  tops,  dune  margins,  and  adja- 
cent slacks  to  test  the  hypothesis  that  there  were 
no  differences  in  these  variables  among  the  three 
locations.  Soil  water  potentials  on  the  dune  mar- 
gins were  significantly  less  negative  than  those  on 
the  adjacent  slacks.  Soil  water  potentials  on  the 
dune  tops  were  not  significantly  different  from 
those  on  the  dune  margins  or  the  slacks.  Predawn 
and  midday  plant  water  potentials  of  tridentata  on 
the  dune  tops  and  both  subspecies  on  the  dune 
margins  were  significantly  less  negative  than  those 
of  wyomingensis  on  the  slacks.  There  was  no 
difference  in  plant  water  potential  between  the  two 
subspecies  growing  together  on  the  dune  margins. 
Plant  water  potentials  of  the  two  subspecies  were 
significantly  different  when  soil  water  potentials 
associated  with  each  subspecies  were  also  signifi- 
cantly different,  even  though  tridentata  plants 
were  larger  than  wyomingensis  plants.  (Author's 
abstract) 
W87-04210 

DIFFERENTIAL  RESPONSES  OF  SOYBEAN 
GENOTYPES  SUBJECTED  TO  A  SEASONAL 
SOIL  WATER  GRADIENT, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 

J.  E.  Specht,  J.  H.  Williams,  and  C.  J. 

Weidenbenner. 

Crop  Science  CRPSAY,  Vol.  26,  No.  5,  p  922-934, 

September-October  1986.  4  fig,  2  tab,  28  ref. 

Descriptors:  'Drought  effects,  'Soybeans,  •Irriga- 
tion effects,  *Soil  water,  *Crop  yield,  Crop  pro- 
duction. 

The  development  of  soybean  (Glycine  max)  culti- 
vars  specifically  adapted  to  rainfed  or  irrigated 
production  systems  may  require  explicit  selection 
for  adaptation  to  drought-prone  environments  or 
responsiveness  to  irrigation  culture,  respectively. 
To  detect  the  existence  of  genotype  differences  in 
soybean  response  to  water,  the  agronomic  per- 
formance of  16  cultivars  was  evaluated  relative  to 
six  levels  of  a  seasonal  soil  water  gradient  created 
by  variable  amounts  of  weekly  irrigation.  The  for- 
tuitous occurrence  of  minimal  rainfall  from  early 
July  to  late  August  in  1983  and  1984  in  Nebraska 
permitted  a  wide  range  in  seed  yield  expression 
(ca.  1  to  4  Mg/ha)  to  be  established  across  the 
gradient.  As  water  application  increased,  maturity 
was  delayed  and  seed  quality  (1983  only),  plant 
height,  lodging,  seed  per  plant,  100-seed  weight 
(1983  only),  seed  yield,  straw  yield,  and  apparent 
harvest  index  were  increased.  When  cultivar  seed 
yields  were  regressed  on  June  through  September 
water  amounts,  significant  differences  among  geno- 
typic  regression  coefficients  were  observed  (range 
of  50  to  90  kg  per  ha  per  cm  in  1983;  27  to  82  kg 
per  ha  per  cm  in  1984).  Consistently  (across  years) 
low  coefficients  for  some  cultivars,  and  high  ones 
for  others,  empirically  characterized  the  former  as 
being  less  sensitive  to  drought  (and  conversely,  less 
responsive  to  irrigation)  than  the  latter.  Cultivar 
harvest  index  responses  were  quadratic,  declining 
under  severe  water  stress,  but  plateauing  at  an 
apparent  asymptotic  limit  in  well  watered  condi- 
tions. However,  straw  yield  responses  were  rela- 
tively linear,  suggesting  that  increases  in  vegetative 
dry  matter  may  be  the  key  to  increasing  total  dry 
matter  (and  thus  seed  yields)  in  cultivars  selected 
for  use  in  irrigation  culture.  (Authors'  abstract) 
W87-04246 


nate  soybean  (Glycine  max)  cultivars  that  had  been 
identified  in  preliminary  studies  as  having  differing 
responses  to  drought  were  studied  to  aid  in  the 
evaluation  of  these  strategies.  Drought  stress  was 
imposed  on  the  cultivars  during  2  yr  at  differing 
ontogenetic  stages  of  growth.  Soil  water  extraction 
was  determined  with  Bouyoucos  gypsum  blocks. 
Stress  during  vegetative  growth  was  associated 
with  a  failure  of  the  drought-susceptible  cultivar  to 
extract  water  from  deeper  soil  depths.  Components 
of  leaf  water  potential  were  determined  from  pres- 
sure-volume curves  obtained  with  a  pressure  cham- 
ber. These  data  showed  that  drought  stress  result- 
ed in  a  decrease  in  leaf  osmotic  potential  of  0.4  to 
0.5  MPa  in  both  cultivars.  Since,  as  compared  to 
the  more  drought-tolerant  cultivar,  the  total  leaf 
water  potential  was  as  much  as  0.9  MPa  lower  in 
the  drought-susceptible  line,  comparable  osmotic 
adjustment  did  not  prevent  it  from  experiencing 
less  turgor.  Therefore,  relatively  higher  drought 
tolerance  was  not  associated  with  greater  osmotic 
adjustment.  It  appears  from  the  comparison  of 
these  two  cultivars  that  maintaining  the  water 
supply  to  the  plant  tissue  was  of  much  greater 
benefit  than  tissue  osmotic  adjustment.  (Authors' 
abstract) 
W87-04247 


WATER  RELATIONS  OF  FIELD-GROWN  SOY- 
BEAN UNDER  DROUGHT, 

Agricultural  Research  Service,  Ithaca,  NY. 

P.  M.  Cortes,  and  T.  R.  Sinclair. 

Crop  Science  CRPSAY,  Vol.  26,  No.  5,  p  993-998, 

September-October  1986.  3  fig,  4  tab,  20  ref. 

Descriptors:  *Soybeans,  'Drought  effects,  *Soil 
water  potential,  *Leaves,  *Water  potentials,  Osmo- 
sis, Turgor. 

Two  strategies  for  decreasing  plant  vulnerability  to 
drought  are  (1)  increased  access  to  the  stored  soil 
water  and  (2)  increased  amount  of  osmotic  adjust- 
ment in  tissue  to  preserve  turgor.  Two  indetermi- 


PHYSIOLOGICAL  RESPONSE  OF  SALT-TOL- 
ERANT AND  NONTOLERANT  ALFALFA  TO 
SALINITY  DURING  GERMINATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04248 


MAIZE  POLLEN  VIABILITY  AND  EAR  RE- 
CEPTIVITY UNDER  WATER  AND  HIGH  TEM- 
PERATURE STRESS, 

J.  B.  Schoper,  R.  J.  Lambert,  and  B.  L.  Vasilas. 
Crop  Science  CRPSAY,  Vol.  26,  No.  5,  p  1029- 
1033,  September-October  1986.  4  tab,  25  ref. 

Descriptors:  "Irrigation  effects,  *Corn,  *Pollen, 
♦Water  stress,  'Temperature  effects,  Cultivation, 
Agriculture,  Hybrids. 

Pollen  viability  and  ear  receptivity  may  be  impor- 
tant determinants  of  maize  (Zea  mays)  seed  set 
under  drought  and  high  temperature  conditions. 
Little  quantitative  information  is  available  con- 
cerning the  influence  of  water  and  heat  stress  on 
pollen  viability,  as  determined  with  seed-set-limit- 
ing pollen  amounts,  or  ear  receptivity.  The  effect 
of  a  water  deficit  on  ear  receptivity,  of  heat  and 
water  stress  on  pollen  viability  using  a  seed-set- 
limiting  amount  of  pollen  in  pollination,  and  the 
genotypic  variability  for  these  effects  were  deter- 
mined. During  a  2  yr  period,  field  grown  potted 
maize  plants,  grown  in  a  soil  mix  containing  a  typic 
Argiudoll,  were  well-watered  or  water-stressed 
during  flowering.  Tassels  included  heat-stressed, 
water-stressed,  and  well-watered.  A  second  experi- 
ment, conducted  on  a  Typic  Haplaquoll,  involved 
mixing  heat-stressed  and  nonstressed  pollen  with 
field-produced  R-nj  pollen  and  using  kernel  ratios 
to  determine  viability.  The  heat-sensitive,  commer- 
cial, and  prolific  hybrids  decreased  in  kernel 
number  by  31,  15,  and  9%,  respectively,  when  the 
female  plants  were  water-stressed.  Kernel  number 
did  not  decrease  when  pollen  from  a  water-stressed 
plant  was  used.  Heat  stressing  the  tassel  resulted  in 
kernel  number  decreases  of  87,  53,  and  72%  for  the 
heat-sensitive,  commercial,  and  prolific  hybrids, 
respectively.  Pollen  viability  and  amount  shed  lim- 
ited seed  set  when  the  heat-sensitive  and  prolific 
hybrids'  tassels  were  heat  stressed.  Pollen  viability 
limited  seed  set  when  the  commercial  hybrid's 
tassel  was  heat  stressed.  The  pollen  mixing  experi- 
ment also  indicate  large  effect  of  heat  stress  on 
pollen  viability.  Thus,  water  and  heat  stress  had 
large  effects  on  ear  receptivity  and  pollen  viability, 
respectively,  but  pollen  viability  was  unaffected  by 
a  water  deficit.  (Author's  abstract) 
W87-04249 
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MODIFICATIONS   OF   AIR   FLOW   DUE   TO 
THE  FORMATION  OF  A  RESERVOIR, 

Costa  Rica  Univ.,  San  Jose.  Centro  de  Investiga- 
ciones  Geofisicas. 
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Field  2— WATER  CYCLE 


Group  2D — Evaporation  and  Transpiration 


For   primary   bibliographic   entry   see   Field   6G. 
W87-04252 


CANOPY-AIR  TEMPERATURE  DIFFEREN- 
TIALS, WATER  USE  AND  YIELD  OF  CHICK- 
PEA IN  A  SEMI-ARID  ENVIRONMENT, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheru  (India). 
M.  V.  K.  Sivakumar. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  149- 
158,  1986.  5  fig,  2  tab,  19  ref. 

Descriptors:  *Canopy  temperature,  'Air  tempera- 
ture, 'Temperature  effects,  'Water  use,  'Crop 
yield,  'Chickpeas,  'Semi-arid  lands,  'Soil  water, 
Irrigation,  Water  stress  index,  Vapor  pressure, 
India,  Legumes,  Cultivation,  Agriculture. 

Chickpea  (Cicer  arientinum  L.)  is  India's  most 
important  pulse  crop  and  ranks  second  in  the 
world  after  dry  beans.  In  India  and  Pakistan, 
chickpea  is  cultivated  during  the  rabi  (postrainy) 
season  on  conserved  soil  moisture.  Without  ade- 
quate supplemental  irrigation  the  crop  at  times 
suffers  from  drought  stress  and  quantification  of 
this  stress  in  chickpea  is  important  to  evolve  man- 
agement strategies  for  drought.  Stress  degree  days 
(SDD)  and  canopy-air  temperature  differential 
summation  procedures  were  used  to  quantify  the 
response  of  crops  of  chickpea  to  soil  water  avail- 
ability and  atmospheric  demand  over  a  four  year 
period  on  a  deep  and  medium-deep  Vertisol  in 
India  using  different  irrigation  treatments  and 
planting  dates.  Canopy  temperatures  measured  be- 
tween 13.00-14.00  h  provided  a  good  index  of  the 
daily  mean  canopy  temperature.  Differences  in  the 
diurnal  variation  in  the  canopy-air  temperature 
differentials  between  irrigated  and  non-irrigated 
chickpea  reflected  clearly  the  differential  response 
of  the  crop  to  soil  water  availability.  Total  water 
use  of  chickpea  decreased  with  increasing  SDD. 
Data  pooled  over  three  growing  seasons  showed  a 
close  relationship  between  SDD  and  yield  of 
chickpea.  Calculated  water  stress  index  (WSI) 
which  includes  the  vapor  pressure  deficit  term 
showed  a  similar  relationship  with  yield  to  that 
with  SDD.  (Alexander-PTT) 
W87-04295 


EFFECTS  OF  STAGE  OF  GROWTH,  IRRIGA- 
TION FREQUENCY  AND  GYPSUM  TREAT- 
MENT ON  C02  EXCHANGE  OF  LUCERNE 
(MEDICAGO  SATTVA  L.)  GROWN  ON  A 
HEAVY  CLAY  SOIL, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 
Irrigation  Research  Inst. 

D.  M.  Whitfield,  G.  C.  Wright,  O.  A.  Gyles,  and 
A.  J.  Taylor. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  169- 
181,  1986.  3  fig,  3  tab,  33  ref. 

Descriptors:  'Irrigation  effects,  'Land  disposal, 
•Respiration,  'Carbon  dioxide,  'Lucerne,  'Clays, 
•Plant  growth,  Assimilation,  Canopy,  Photosyn- 
thesis, Irradiation,  Hysteresis,  Roots,  Productivity, 
Moisture  deficiency,  Leaves. 

Effects  of  weekly  (W)  and  fortnightly  (F)  irriga- 
tion schedules  on  C02  assimilation  by  lucerne 
grown  on  untreated  (C)  and  gypsum-ameliorated 
(G)  heavy  clay  soil  were  investigated.  Leaf  area 
limited  rates  of  assimilation  during  the  initial  stages 
of  regrowth,  but  rates  of  up  to  9  g  C02  /sq  m/h 
were  measured  once  full  ground  cover  was 
achieved  after  approximately  two  weeks.  High 
rates  were  maintained  until  the  fifth  week  of  re- 
growth  (one  week  after  full  flower),  after  which 
there  was  a  marked  decline.  During  the  fourth 
week  of  regrowth,  afternoon  rates  of  canopy  pho- 
tosynthesis under  less  frequent  irrigation  were  less 
than  those  measured  at  similar  irradiance  during 
the  morning.  This  was  evidenced  as  hysteresis  in 
the  light  response  curves  and  was  apparent  in  all 
treatment  during  the  final  stages  of  the  experiment. 
For  the  first  five  weeks  of  regrowth,  daytime 
integrals  of  photosynthesis  were  directly  related  to 
the  amount  of  light  intercepted  by  the  crops.  The 
mean  efficiency  of  utilisation  of  light  in  C02  as- 
similation was  6.2  g  C02  M/J  in  all  treatments 
apart  from  that  on  untreated  soil  under  the  fort- 
nightly irrigation  regime  (treatment  F  sub  C).  Its 


mean  efficiency  was  5. 1  g  C02  M/J.  The  amounts 
of  C02  assimilated  exceeded  the  growth  and  respi- 
ratory requirements  of  the  above-ground  compo- 
nents of  the  crops,  and  it  was  estimated  that  25% 
and  40%  of  the  assimilated  carbon  was  partitioned 
to  and  retained  in  the  roots  and  crowns  of  the 
weekly  and  fortnightly  irrigated  crops,  respective- 
ly. Results  are  appraised  in  terms  of  the  response  of 
lucerne  to  moisture  deficits.  Implications  for 
above-ground  dry  matter  production  are  also  dis- 
cussed. (Author's  abstract) 
W87-04297 


PHOTOSYSTHESIS,  LEAF  CONDUCTANCE, 
AND  WATER  RELATIONS  OF  COWPEA 
UNDER  SALINE  CONDITIONS, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-04298 


SALINITY,  WATER  MANAGEMENT  AND 
FERTILTIY  INTERACTIONS  ON  YIELD  AND 
NITROGEN  FIXATION  IN  SNAP-BEANS, 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-04299 


NUTRIENTS  IN  WASTEWATER  FROM  A 
PHOSPHATE  FERTILIZER  MANUFACTUR- 
ING PLANT  STORED  FOR  IRRIGATION, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O43O0 


INFLUENCE  OF  SOIL  WATER  SUPPLY  ON 
THE  PLANT  WATER  BALANCE  OF  FOUR 
TROPICAL  GRAIN  LEGUMES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
T.  R.  Sinclair,  and  M.  M.  Ludlow. 
Australian  Journal  of  Plant  Physiology  AJPPCH, 
Vol.  13,  No.  3,  p  329-341,  1986.  3  fig,  4  tab,  36  ref. 

Descriptors:  'Soil  water,  'Dehydration,  'Water 
stress,  'Drought  effects,  'Agriculture,  'Legumes, 
'Transpiration,  'Plant  physiology,  Soybeans, 
Cowpeas,  Stomata,  Epidermal  conductance,  Dehy- 
dration tolerance. 

The  water  balance  of  soybean,  cowpea,  black 
gram,  and  pigeonpea  grown  in  pots  was  studied 
during  a  soil  drying  cycle.  In  the  stage  I  of  dehy- 
dration, the  transpiration  rate  remained  constant 
and  equal  to  that  of  well-watered  plants  despite  a 
50%  drop  in  soil  water  status.  Stage  II  began  when 
the  rate  of  soil  water  supply  to  the  plant  was  less 
than  potential  transpiration  and  stomates  closed, 
resulting  in  the  maintenance  of  plant  water  bal- 
ance. When  soil  water  content  was  expressed  as  a 
fraction  of  transpirable  soil  water,  all  species 
showed  a  transition  from  stage  I  to  stage  II  at  a 
fraction  of  transpirable  water  of  about  0.3-0.2.  As 
the  soil  water  declined  further,  all  species  had  a 
similar  decrease  in  relative  transpiration  rate.  Stage 
III  occurred  once  stomates  had  reached  minimum 
conductance  and  water  loss  was  then  a  function  of 
the  epidermal  conductance  and  the  environment 
around  the  leaf.  Substantial  differences  were  found 
among  the  four  legumes  in  epidermal  conductance: 
soybean  >  black  gram  >  cowpea  >  pigeonpea. 
Substantial  difference  in  dehydration  tolerance  was 
found  also:  pigeonpea  >  cowpea  >  mungbean  > 
soybean.  Differences  among  the  species  in  time  to 
death  (end  of  stage  III)  were  consistent  with  epi- 
dermal conductance  and  dehydration  tolerance  of 
leaves.  (Author's  abstract) 
W87-04354 


Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 

D.  W.  Sheriff,  M.  J.  Fisher,  G.  Rusitzka,  and  C 
W.  Ford. 

Australian  Journal  of  Plant  Physiology  AJPPCH 
Vol.  13,  No.  3,  p  431^45,  1986.  4  fig,  4  tab,  21  ref. 

Descriptors:  'Legumes,  'Soil  water,  'Osmosis, 
'Drought  resistance,  'Leaves,  'Water  stress, 
•Water  potentials,  'Plant  physiology,  Pinitol,  Pro- 
line, Macroptilium  atropurpureum,  Galactia  striata. 

Macroptilium  atropurpureum  cv.  Siratro  and  Ga- 
lactia striata  were  grown  in  both  well-watered  and 
draughted  swards  to  compare  plants  with  similar 
form  but  different  physiological  responses  to  desic- 
cation. Siratro  maintained  leaf  water  potentials  (Psi 
sub  1)  of  above  about  -2.2  MPa,  whereas  in  G. 
striata  they  fell  to  about  -6.7  MPa.  G.  striata  exhib- 
ited osmotic  adjustment  of  up  to  2.3  MPa  and 
considerable  desiccation  tolerance,  with  relative 
water  contents  in  live  leaves  as  low  as  about  25%. 
In  Siratro,  osmotic  adjustment  was  less  than  0.26 
MPa  and  its  relative  water  content  was  always 
above  about  65%.  Leaves  of  draughted  G.  striata 
accumulated  pinitol  and  proline,  whereas  those  of 
Siratro  accumulated  neither.  Leaf  expansion  was 
limited  more  by  drought  in  Siratro  than  in  G. 
striata.  Well-watered  plants  of  both  species  had 
similar  abaxial  conductance  (g)  and  gross  photo- 
synthesis (P).  As  the  drought  progressed,  Psi  sub  I, 
g,  and  P  fell  more  in  G.  striata  than  in  Siratro  due 
to  a  less  effective  extraction  of  soil  water.  Rooting 
depth  and  the  hydraulic  conductance  of  the  plant- 
soil  system  appear  to  be  as  important  in  determin- 
ing plant  responses  to  drought  as  are  the  physio- 
logical responses  of  their  leaves.  (Rochester-PTT) 
W87-04356 


2E.  Streamflow  and  Runoff 


BIOMASS  AND  PRODUCTION  OF  FISHES  IN 
NATURAL  AND  CHANNELIZED  STREAMS, 

Guelph  Univ.  (Ontario).  Group  for  Advancement 

of  Fish  Studies. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-03375 


EFFECTS  OF  FLOODING  ON  DISSOLVED 
AND  SUSPENDED  NUTRIENTS  IN  SMALL 
DIKED  MARSHES, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03376 


INPUT-OUTPUT  NUTRIENT  BUDGETS  FOR 
SMALL  DIKED  MARSHES, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 

Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03377 


PHYSIOLOGICAL  REACTIONS  TO  AN  IM- 
POSED DROUGHT  BY  TWO  TWINING  PAS- 
TURE LEGUMES:  MACROPTILIUM  ATRO- 
PURPUREUM (DESICCATION  SENSITIVE) 
AND  GALACTIA  STRIATA  (DESICCATION  IN- 
SENSITIVE), 
Commonwealth  Scientific  and  Industrial  Research 


TIME  OF  CONCENTRATION  OF  OVERLAND 
FLOW, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

A.  O.  Akan. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    112,  No.  4,  p  283-292, 

November  1986.  2  fig,  17  ref. 

Descriptors:  'Mathematical  models,  'Overland 
flow,  'Infiltration,  'Concentration  time,  'Rainfall- 
runoff  relationships,  Rainfall  intensity,  Plane  sur- 
faces, Impervious  surfaces,  Soil  properties,  Mois- 
ture content,  Prediction,  Physical  methods,  Re- 
sponse time,  Watersheds,  Equations. 

Time  of  concentration  is  a  primary  basin  parameter 
that  represents  the  response  time  of  a  rainfall- 
runoff  system.  The  application  of  many  currently 
used  simple  rainfall-runoff  models  relies  upon  this 
parameter.  Despite  the  sensitivity  of  peak  runoff  to 
time  of  concentration  this  parameter  is  defined 
very  loosely  in  the  literature,  and  is  calculated 
rather  subjectively  in  practice.  A  mathematical 
model    based    on    kinematic    overland    flow   and 
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WATER  CYCLE— Field  2 


Green-Ampt  infiltration  was  developed  to  calcu- 
late the  time  of  concentration  of  overland  flow  on 
a  rectangular  plane  surface.  The  governing  equa- 
tions of  the  rainfall-infiltration-overland  flow  proc- 
ess are  written  in  terms  of  various  dimensionless 
parameters.  The  relative  time  of  concentration, 
defined  as  the  ratio  of  the  time  of  concentration  of 
an  infiltrating  plane  to  that  of  a  geometrically 
identical  impervious  surface,  can  be  expressed  in 
terms  of  only  two  other  dimensionless  parameters. 
These  parameters  are  physically  based  and  they 
account  for  the  subsurface  soil  properties  and  the 
antecedent  moisture  content.  The  results  presented 
in  chart  form,  can  be  used  for  predicting  the  time 
of  concentration  of  a  rectangular  plot  under  con- 
stant-intensity rainfall.  (Alexander-PTT) 
W87-03382 


NONLINEAR  DATA  ASSIMILATION  FOR 
SHALLOW  WATER  EQUATIONS  IN 
BRANCHED  CHANNELS, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 
W.  P.  Budgell. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 
Vol.  92,  No.  9,  p  10633-10644,  September  15,  1986. 
18  fig,  2  tab,  31  ref,  append. 

Descriptors:  'Nonlinear  data  assimilation,  ♦Optimi- 
zation, 'Networks,  *Time-series,  'Branched  chan- 
nels, 'Shallow  water,  'Incremental  covariance 
Chandrasekhar-type  algorithm,  'Bierman  square 
root,  'Kalman  filters,  Mathematical  models,  Sur- 
face elevation,  Transport,  Dynamic-stochastic 
modeling,  Algorithms. 

A  framework  was  developed  for  the  optimal  com- 
bination of  a  network  of  time  series  observations 
with  a  numerical  model  of  nonlinear  shallow  water 
wave  propagation  in  branched  channels.  The 
model  results  and  observations  are  weighted  ac- 
cording to  their  reliability  in  producing  estimates 
of  surface  elevation  and  transport.  Two  filtering 
techniques  are  adopted  to  perform  the  dynamic- 
stochastic  modeling:  a  modified  incremental  covar- 
iance Chandrasekhar-type  algorithm  for  weakly 
nonlinear  conditions  and  a  Bierman  square  root 
form  of  the  extended  Kalman  filter  for  more 
strongly  nonlinear  dynamics.  Numerical  experi- 
ments performed  using  the  parameters  from  the 
Great  Bay  estuary  in  New  Hampshire  demonstrate 
that  both  filters  successfully  estimate  the  time-and 
space-dependent  elevation  and  transport  distribu- 
tions under  conditions  of  stochastic  forcing  (model 
error)  and  measurement  noise.  Although  the  Chan- 
drasekhar  algorithm  underestimates  the  covar- 
iances  of  the  filter  estimates,  it  performs  nearly  as 
well  as  the  fully  nonlinear  algorithm,  even  for  the 
significantly  nonlinear  test  case.  (Author's  abstract) 
W87-03401 


AGGRADATION  IN  RIVERS  DUE  TO  OVER- 
LOADING -  ANALYTICAL  APPROACHES, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
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HYDRAULICS  OF  LAMINAR  OPEN-CHAN- 
NEL FLOW, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

I.  K.  Tsanis,  and  H.  J.  Leutheusser. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 
No.  3,  p  193-206,  1986.  12  fig,  1  tab,  7  ref.  NSERC 
(Canada)  Grant  A-1541. 

Descriptors:  'Hydraulics,  'Channel  flow,  'Water 
surface  profiles,  'Differential  equations,  'Mathe- 
matical studies,  'Open  channels,  Channels,  Flow, 
Profiles,  Flow  characteristics,  Laminar  flow, 
Slopes,  Prediction,  Model  studies,  Mathematical 
models,  Numerical  analysis. 

The  concepts  of  one-dimensional  flow  and  quasi- 
uniform  flow  were  employed  to  derive  the  funda- 
mental differential  equation  of  gradually  varied 
laminar  flow  in  open  channels.  The  equation  was 
solved  for  the  particular  case  of  rectangular  con- 
duits, and  the  analytically  predicted  surface  pro- 


files in  channels  of  mild,  zero,  and  adverse  slopes 
were  compared  with  experimental  observations. 
Results  were  confirmed  by  experimental  evidence, 
confirming  the  applicability  of  the  quasi-uniform 
flow  approximation  in  one  dimensional  analyses  of 
laminar  nonuniform  open  channel  flow.  The  fact 
that  the  predictions  of  a  'primitive'  version  of  the 
'complete'  analytical  model  are  still  of  adequate 
quality  suggests  that  it  is  skin  friction,  rather  than 
nonuniformity  of  the  velocity  distribution,  which  is 
the  controlling  factor  in  determining  the  shape  of 
surface  profiles  in  laminar  open  channel  flow.  (Au- 
thor's abstsract) 
W87-03423 


PATTERNS  OF  CARBON  RESOURCE  UTILI- 
ZATION BY  BENTHIC  INVERTEBRATES  IN 
TWO  BRITISH  RIVER  SYSTEMS:  A  STABLE 
CARBON  ISOTOPE  STUDY, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03446 


TYPOLOGICAL  VALUE  OF  THE  BENTHOS 
OF  OLD  BEDS  OF  A  LARGE  RIVER:  METH- 
ODOLOGICAL APPROACH, 

Lyon-1   Univ.,   Villeurbanne  (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03447 


POPULATIONS  OF  BARBEL,  BARBUS  CAL- 
LENSIS  VALENCIENNES  1842,  FROM  THREE 
RIVERS  OF  NORTH-WESTERN  TUNISIA:  A 
PRELIMINARY  STUDY  (ETUDE  DES  POPU- 
LATIONS DE  BARBEAUX,  BARBUS  CALLEN- 
SIS  VALENCIENNES  1842,  DANS  TROIS 
COURS  D'EAU  DU  NORD-OUEST  DE  LA 
TUNISIE), 

Tunis  Univ.  (Tunisia).  Faculty  of  Science. 
For  primary  bibliographic  entry  see  Field  2H. 
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Streamflow  and  Runoff — Group  2E 

PIBS  MODEL  FOR  SURCHARGED  PIPE 
FLOW, 

Shell  Development  Co.,  Houston,  TX. 

C.  Y.  Chiang,  and  P.  B.  Bedient. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol  112,  No.  3,  p  181-192,  March  1986. 

5  fig,  2  tab,  17  ref,  append. 

Descriptors:  'Flooding,  'Pipe  flow,  'Saturated 
flow,  'Urban  runoff,  'Urban  hydrology,  'Storm 
runoff,  'Houston,  'Texas,  'Storm  water,  'Water- 
shed models,  'Harris  Gully  watershed,  Brays 
Bayou  watershed,  Computer  models,  Backwater. 

In  order  to  address  questions  relating  to  the  cause 
of  local  flooding  in  many  downstream  watersheds 
in  Houston,  TX,  a  computer  model  was  developed 
that  handles  both  a  surcharged  pipeflow  condition 
and  a  variable  tailwater  in  the  outflow.  The  ILLU- 
DAS  model  has  been  adapted  to  accept  surcharged 
conditions  through  the  incorporation  of  an  itera- 
tive hydraulic  grade  line  calculation,  which  then 
allows  a  corrected  set  of  flows  through  the  pipe 
system.  A  variable  tailwater  condition  correspond- 
ing to  a  known  or  predictable  flood  hydrograph  in 
the  main  channel  is  also  included.  The  pressurized 
ILLUDAS  backwater  simulator  (PIBS)  provides  a 
useful  extension  of  ILLUDAS  to  areas  that  suffer 
from  surcharge  flooding  in  low-slope  areas,  such  as 
the  Gulf  Coast.  The  model  has  been  compared 
with  the  extended  transport  model  (EXTRAN)  for 
a  53-pipe  storm  sewer  system,  and  excellent  agree- 
ment for  the  outflow  hydrograph  was  shown 
under  surcharge  conditions.  It  requires  significant- 
ly less  computer  time  that  EXTRAN  to  simulate  a 
simple  pipe  system.  It  was  applied  to  the  Harris 
Gully  watershed  and  gave  good  agreement  with 
recorded  storm  events  and  other  rainfalls.  The 
model  was  applied  to  500  pipes  in  the  Texas  Medi- 
cal Center  and  Rice  Univ.  in  Houston,  TX,  which 
are  adjacent  to  one  of  the  main  flood  channels. 
Results  from  the  analysis  indicate  good  agreement 
with  the  observed  street  ponding  locations  in  the 
area  for  high-intensity  rainfall  events.  (Author's 
abstract) 
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FORECASTING  QUARTER-MONTHLY  RI- 
VERFLOW, 

Alcan   Smelters   and   Chemicals   Ltd.,   Jonquiere 

(Quebec). 

R.  M.  Thompstone,  K.  W.  Hipel,  and  A.  I. 

McLeod. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

5,  p  731-741,  October  1985.  3  fig,  9  tab,  50  ref. 

Descriptors:  'Forecasting,  'Streamflow  forecast- 
ing, 'River  flow,  'Hydrologic  models,  'Mathe- 
matical models,  Lac  St-Jean  Reservoir,  Quebec, 
Inflows,  Statistical  analysis,  Simulation  analysis, 
Model  studies,  Rainfall,  Snowmelt. 

Recent  developments  with  respect  to  transfer  func- 
tion-noise models  are  reviewed  and  used  to  model 
and  forecast  quarter-monthly  (i.e.,  near-weekly) 
natural  inflows  to  the  Lac  St-Jean  reservoir  in  the 
Province  of  Quebec,  Canada.  The  covariate  series 
are  rainfall  and  snowmelt,  the  latter  being  a  novel 
derivation  from  daily  rainfall,  snowfall  and  temper- 
ature series.  It  is  clearly  demonstrated  using  the 
residual  variance  and  the  Akaike  information  crite- 
rion that  modeling  is  improved  as  one  starts  with  a 
deseasonalized  Autoregressive  Moving-Average 
(ARMA)  model  of  the  inflow  series  and  succes- 
sively adds  transfer  functions  for  the  rainfall  and 
snowmelt  series.  It  is  further  demonstrated  that  the 
transfer  function-noise  model  is  better  than  a  peri- 
odic autoregressive  model  of  the  inflow  series.  A 
split-sample  experiment  is  used  to  compare  one- 
step-ahead  forecasts  from  this  transfer  function- 
noise  model  with  forecasts  from  other  stochastic 
models  as  well  as  with  forecasts  from  a  so-called 
conceptual  hydrological  model  (i.e.,  a  model 
which  attempts  to  mathematically  simulate  the 
physical  processes  involved  in  the  hydrological 
cycle).  It  is  concluded  that  the  transfer  function- 
noise  model  is  the  preferred  model  for  forecasting 
the  quarter-monthly  Lac  St-Jean  inflow  series. 
(Author's  abstract) 
W87-03450 


VELOCITY    DISTRIBUTION    COEFFICIENTS 
FOR  GRASS-LE\ED  CHANNELS, 

Agricultural  Research  Service,  Stillwater,  OK. 
For  primary  bibliographic  entry  see  Field  8B. 
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DESIGN  OF  STRUCTURES  WITH  ENTERME- 
DIATE  FILTERS, 

Roorkee  Univ.  (India).  Water  Resources  Develop- 
ment Training  Center. 

For  primary  bibliographic  entry  see  Field  8A. 
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TURBULENCE  MODELWG  OF  FLOOD 
PLAIN  FLOWS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Hydraulics  Section. 
B.  G.  Krishnappan,  and  Y.  L.  Lau. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  No.  4,  p  251-256,  April  1986.  8  fig,  12 
ref. 

Descriptors:  'Flood  flow,  'Flood  plains,  'Turbu- 
lent flow,  'Hydraulic  models,  'Channel  flow, 
Channel  slope,  Flow  depth,  Boundary  roughness, 
Discharge,  Velocity  distribution,  Model  studies, 
Shear  stress,  Flow  measurement. 

A  numerical  three-dimensional  turbulence  model 
capable  of  predictiong  flow  characteristics  in  a 
compound  channel  solves  the  continiuty  and  mo- 
mentum equation  along  with  the  transport  equa- 
tions of  kinetic  energy  of  turbulence  and  the  dissi- 
pation rate.  Closure  is  achieved  with  the  aid  of 
algebraic  relations  for  turbulence  stresses.  The 
model  is  capable  of  treating  compound  channels 
formed  by  regular  geometrical  sections  of  main 
channel  and  flood  plain  segments.  The  width  of  the 
main  channel,  the  width  of  the  total  section,  the 
depth  of  flow  in  flood  plain,  the  total  depth,  chan- 
nel slope  and  boundary  roughness  of  main  channel 
section  and  flood  plain  section  can  all  be  varied. 
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Group  2E — Streamflow  and  Runoff 

The  model  predictions  of  total  flow  rate,  shear 
stress  distributions  around  the  wetted  perimeter, 
and  the  percentage  of  flow  and  shear  force  carried 
by  the  different  sections  were  compared  with  pub- 
lished experimental  data.  Reasonable  agreement 
between  data  and  predictions  was  obtained.  The 
main  channel  discharge  is  overestimated  by  this 
model,  but  the  errors  are  less  that  5%  (very  satis- 
factory when  compared  with  errors  of  up  to  60% 
given  in  previous  works).  (Author's  abstract) 
W87-03462 


V-NOTCH  WEIR  CALIBRATION  USING  NEW 
PARAMETERS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 
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SPECTRAL  SOLUTIONS  FOR  THREE-DIMEN- 
SIONAL TRIPLE-DECK  FLOW  OVER  SUR- 
FACE TOPOGRAPHY, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  8B. 
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RADIATION  OF  SOLITONS  BY  SLENDER 
BODIES  ADVANCING  IN  A  SHALLOW  CHAN- 
NEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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TIME  DEVELOPMENT  OF  MEANDER 
BENDS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

G.  Parker,  and  E.  D.  Andrews. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

139-156,  January  1986.  12  fig,  1  tab,  27  ref. 

Descriptors:  'Meanders,  *Beatton  River,  'Pem- 
bina River,  *Bank  erosion,  'Channel  morphology, 
Canada,  Bank  deposition,  Kinoshita  curve,  Carte- 
sian wavelength,  Erosion,  Mathematical  analysis. 

According  to  theory,  meander  migration  rate  at  a 
point  depends  on  the  convolution  integral  of  chan- 
nel curvature  from  that  point  upstream.  The  prob- 
lem can  be  quantified  in  terms  of  the  bend  equa- 
tion. The  time  development  of  periodic  bend  trains 
of  finite  amplitude  was  analyzed  using  the  method 
of  two-timing.  The  results  apply  near  the  critical 
wavenumber  for  the  growth  of  bends  of  infinitesi- 
mal amplitude.  A  finite-amplitude  equilibrium  state 
bifurcating  from  the  null  state  at  the  critical  wa- 
venumber was  delineated;  the  resulting  solution 
was  called  the  Kinoshita  curve.  This  equilibrium 
state  is  unstable.  Bends  of  longer  Cartesian  wave- 
length grow  to  cutoff.  Shorter  bends  are  obliterat- 
ed. Nevertheless,  in  either  case,  the  bend  train 
tends  toward  the  shape  of  the  Kinoshita  curve. 
The  theory  suggests  that  some  growing  bends  may 
be  stabilized  by  local  obstructions  to  downstream 
migration.  The  obstruction  would  cause  an  effec- 
tive reduction  in  Cartesian  wavelength,  moving 
the  bend  from  the  unstable  regime  to  the  stable 
regime.  A  rather  crude  check  of  bend  shape  and 
rates  of  deformation  generally  lends  support  to  the 
analysis.  (Author's  abstract) 
W87-03470 


Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162  p 
187-209,  January   1986.   9  fig,  24  ref,  3  append. 

Descriptors:  'Wave  equations,  'Stokes  waves, 
•Channel  morphology,  'Unsteady  flow,  'Waves, 
'Bed  load,  Wave  reflection.  Standing  waves,  La- 
grangian  formulation,  Water  depth,  Standing 
waves,  Topography. 

Coupled  equations  governing  the  forward-  and 
back-scattered  components  of  a  linear  wave  propa- 
gating in  a  region  with  varying  depth  may  be 
derived  from  a  second-order  wave  equation  for 
linear  wave  motion.  Previous  studies  are  extended 
to  the  case  of  weakly  nonlinear  Stokes  waves 
coupled  at  third-order  in  wave  amplitude,  using  a 
Lagrangian  formulation  for  irrotational  motions. 
Comparison  with  previous  computational  and  ex- 
perimental results  are  made.  (Author's  abstract) 
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DOWNSTREAM  FLOW  BEYOND  AN  OBSTA- 
CLE, 

California  Univ.,  Berkeley.  Dept.  of  Mechanical 

Engineering. 

P.  M.  Naghdi,  and  L.  Vongsarnpigoon. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

223-236,  January  1986.  2  fig,  1  tab,  16  ref. 

Descriptors:  'River  flow,  'Flow  around  objects, 
•Obstructions  to  flow,  'Downstream  flow,  Up- 
stream flow,  Froude  number,  Bousinesq  equation, 
Saint- Venant  equation,  Wave  height,  River  beds. 

The  theoretical  predictions,  given  the  upstream 
conditions  from  a  rigid  obstacle  of  arbitrary  shape, 
of  the  downstream  flow  beyond  the  obstacle  for  an 
incompressible,  inviscid  fluid  sheet  under  the 
action  of  gravity  were  studied.  The  fluid  sheet 
flows  upstream  over  a  level  bottom,  continues  to 
flow  over  (or  under)  an  obstacle  leading  to  a 
downstream  region  over  a  level  bottom.  In  the 
absence  of  surface  tension,  a  nonlinear  steady-state 
solution  of  the  problem  is  used  to  predict  the 
downstream  value  of  the  free  surface  wave  height 
for  the  full  range  of  the  far  upstream  Froude 
number.  The  general  results  obtained  are  then  ap- 
plied to  a  special  case  of  fluid  flowing  over  a 
stationary  hump  leading  to  a  supercritical  flow  far 
downstream.  Detailed  numerical  comparison  was 
made  with  available  experimental  results,  with 
very  good  agreement.  (Author's  abstract) 
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GENERAL   WAVE   EQUATION   FOR   WAVES 
OVER  RIPPLED  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 
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GRADUAL  REFLECTION  OF  WEAKLY  NON- 
LINEAR STOKES  WAVES  IN  REGIONS  WITH 
VARYING  TOPOGRAPHY, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 
Oceanographic  Engineering. 
J.  T.  Kirby. 


STATIONARY,  TRANSCRITICAL  CHANNEL 
FLOW, 

California  Univ.,   San  Diego,   La  Jolla.   Inst,  of 

Geophysics  and  Planetary  Physics. 

J.  W.  Miles. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

489-499,  January   1986.   1   fig,   19  ref,   3  append. 

Descriptors:  'Waves,  'Navigation  canals,  'Canals, 
'Ships,  'River  Flow,  'Solitons,  Cnoidal  waves, 
Waves,  Channel  flow. 

A  compact  (streamwise  scale  small  compared  with 
charactristic  length)  pressure  distribution,  which 
models  a  ship  and  is  equivalent  to  a  compact 
bottom  deformation  of  cross-sectional  area  A, 
exerts  a  net  vertical  force,  pgA  on,  and  advances 
with  speed  U  over,  the  free  surface  of  a  shallow 
canal  of  upstream  depth  H.  The  hypotheses  of 
weak  dispersion,  weak  nonlinearity  and  steady 
two-dimensional  flow  in  the  reference  frame  of  the 
force  yield,  a  cnoidal  wave  downstream  of  the 
force  matched  to  a  null  solution  on  the  upstream 
side  or  a  cusped  solitary  wave  -  depending  on  the 
Froude  number.  The  hypothesis  of  steady  flow 
presumably  fails  in  the  transcritical  range,  at  least 
under  the  restrictions  of  weak  dispersion  and  weak 
nonlinearity.  Comparisons  with  experimental  data 
provide  some  confirmation  of  the  cusped  solitary 
wave  but  suggest  that  the  cnoidal  wave  may  be 
unstable  in  the  absence  of  dissipation.  (Author's 
abstract) 
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FLOW     PROPERTIES     OF     THE     MT.     ST. 
HELENS  MUDFLOW  MATERIAL, 


Washington  Univ.,  Seattle.   Dept.  of  Geological 

Sciences. 

For  primary  bibliographic  entry  see  Field  2J. 
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ASSESSMENT  OF  CHANGES  IN  STORM  AND 
SEASONAL  RUNOFF  RESPONSE  OF  WATER- 
SHEDS IMPACTED  BY  MT.  ST.  HELENS  ASH 
DISPOSITION, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

B.  Datta,  D.  P.  Lettenmaier,  and  S.  J.  Burges. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-204014. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report  No.  82,  Aug.  1983, 
105  p,  36  fig,  15  tab,  13  ref.  Contract  14-34-0001- 
1429.  Bu/Rec  Project  C-00234(1429X1). 

Descriptors:  'Washington,  *Mt.  St.  Helens, 
•Runoff  forecasting,  Runoff,  Volcanoes,  Catch- 
ment areas,  Watersheds,  Model  studies,  Orogra- 
phic precipitation,  Snowmelt,  Storm  runoff. 

The  most  significant  effects  of  the  ash  deposition 
following  the  major  Mt.  St.  Helens  eruptions 
during  May  to  July  1980  were  twofold.  The  imme- 
diate consequence  of  the  ashfall  was  either  to 
increase  or  decrease  the  runoff  from  snow-covered 
areas,  depending  upon  the  thickness  of  the  ash 
cover.  The  second  consequence  of  the  ashfall  was 
to  change  the  hydrologic  response  of  ash  covered 
catchments  to  a  given  amount  of  precipitation.  To 
study  the  changes  in  the  hydrologic  response  of  a 
catchment,  it  was  necessary  to  model  both  the 
snowmelt  process  to  determine  effective  precipita- 
tion and  the  transformation  of  effective  precipita- 
tion to  runoff.  Difficulties  in  calibrating  existing 
snowmelt  models  due  to  large  variations  in  topog- 
raphy and  precipitation  patterns  led  to  rejection  of 
classical  approaches.  As  an  alternative,  it  was  de- 
cided to  modify  the  Constrained  Linear  System 
(CLS)  model  in  such  a  way  that  the  physical 
characteristics  of  the  catchments  could  be  explicit- 
ly incorporated.  The  modified  CLS  model  was 
calibrated  for  the  period  of  October  1972  to  Sep- 
tember 1976  for  the  Toutle  River  on  a  daily  time 
scale.  The  model  was  run  in  prediction  mode  for 
the  period  June  1980  to  September  1982.  An  analy- 
sis of  the  prediction  errors  show  that  the  overall 
post-eruption  hydrologic  response  of  the  catch- 
ment remained  practically  the  same  for  the  months 
from  October  to  March.  For  other  months,  par- 
ticularly June  to  September,  the  post-eruption 
runoff  for  given  precipitation  was  less  than  under 
pre-eruption  conditions.  These  results  may  be  at- 
tributable to  a  post-eruption  increase  in  ponding  or 
depression  storage  capacity  due  to  debris  and  blast 
deposits  in  the  catchment.  (Lettenmaier-Univ. 
Washington) 
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RECENT  DEVELOPMENTS  IN  SIMPLE 
ADAPTIVE  FLOW  FORECASTING  MODELS 
IN  POLAND, 

Institute  of  Meteorology  and  Water  Management, 
Warsaw  (Poland).  Operational  Hydrology  Div. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-03595 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
I:  HOMOGENEITY  STATISTICS, 

Geomorphological  Services  Ltd.,  Newport  Pag- 

nell  (England). 

S.  E.  Wiltshire. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  3,  p  321-333,  September  1986.  6  fig,  2  tab,  18 

ref. 

Descriptors:  'Regional  analysis,  'Regional  floods, 
'Statistics,  'Flood  forecasting,  'Flood  frequency, 
Statistical  analysis,  Homogeneity,  Floods,  Catch- 
ment areas,  Distribution. 

The  development  of  two  statistical  tests  of  region 
homogeneity  for  use  in  regional  flood  frequency 
analysis  was  described  and  the  properties  of  the 
test  statistics  are  examined.  The  preferred  test  is 
based  on  the  folded  non-exceedance  probabilities 
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of  individual  flood  maxima.  The  power  of  the  test 
wasseen  to  improve  with  larger  numbers  of  sites 
and  longer  record  lengths,  and  this  will  be  true  of 
any  homogeneity  test.  The  test  is  distribution-spe- 
cific, but  this  was  not  considered  a  disadvantage 
since  a  choice  of  regional  flood  distribution  is 
ultimately  necessary  and  is  generally  made  inde- 
pendently of  the  choice  of  regions.  The  application 
of  this  test  to  regional  data  sets  and  to  regions 
formed  by  clustering  basins  within  a  flood  statistic 
dataspace  was  described.  (See  also  W87-03597) 
(Author's  abstract) 
W87-03596 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
H:  MULTIVARIATE  CLASSIFICATION  OF 
DRAINAGE  BASINS  IN  BRITAIN, 

Geomorphological  Services  Ltd.,  Newport  Pag- 

nell  (England). 

S.  E.  Wiltshire. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  3,  p  335-346,  September  1986.  4  fig,  6  tab,  6 

ref. 

Descriptors:  *Flood  forecasting,  *Statistics,  'Re- 
gional analysis,  'Regional  floods,  'Flood  frequen- 
cy, 'Statistical  analysis,  'Multivariate  analysis, 
•Britain,  Homogeneity,  Classification,  Flow, 
Catchment  areas,  Statistical  methods,  Design 
floods,  Floods,  Moisture  deficiency,  Soil  moisture 
deficiency. 

The  homogeneity  statistic  developed  previously 
was  applied  to  geographical  regions  and  clusters  of 
basins  formed  in  a  flow-statistic  dataspace.  Clusters 
were  seen  to  offer  several  advantages  over  geo- 
graphical regions,  and  were  interpreted  in  terms  of 
basin  characteristics  through  the  use  of  a  multivar- 
iate linear  discriminant  analysis.  The  discriminant 
scores  of  each  basin  based  on  basin  characteristics 
can  be  used  to  assess  the  performance  of  the  origi- 
nal independent  classification  based  on  flow  statis- 
tics. An  ungauged  basin  for  which  a  design  flood  is 
required  can  have  a  fractional  membership  of  more 
than  one  cluster,  and  the  desired  quantile  can  then 
be  estimated  as  a  weighted  average  of  quantile 
estimates  from  each  cluster.  Experiments  with  hy- 
pothetical ungauged  basins  show  that  the  alloca- 
tion of  basins  to  clusters  is  in  accord  with  physical 
reasoning.  (See  also  W87-03596)  (Author's  ab- 
stract) 
W87-03597 


CRITERIA  FOR  COMPARISON  OF  SINGLE 
EVENT  MODELS, 

University  of  the  Witwatersrand,  Johannesburg 
(South  Africa).  Water  Systems  Research  Pro- 
gramme. 

I.  R.  A.  Green,  and  D.  Stephenson. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  3,  p  395-411,  September  1986.  2  fig,  3  tab,  33 
ref. 

Descriptors:  'Flood  forecasting,  'Storm  runoff, 
•Model  studies,  'Hydrologic  models,  'Simulation, 
'Hydrographs,  'Statistical  analysis,  'Mathematical 
studies,  'Simulation  analysis,  Storms,  Statistical 
methods,  Flood  peak,  Runoff,  Performance  evalua- 
tion, Graphical  methods,  Computers. 

Methods  were  discussed  for  assessing  the  good- 
ness-of-fit  of  hydrological  simulation  models. 
These  methods  generally  compare  the  goodness- 
of-fit  of  a  simulated  hydrograph  with  an  observed 
one,  and  invariably  have  a  bias  towards  one  or 
another  aspect  of  the  hydrograph.  It  appears  that 
no  single  parameter  is  sufficient  to  assess  adequate- 
ly the  overall  measure  of  fit  between  a  computed 
and  an  observed  hydrograph,  particularly  in  view 
of  the  many  objectives  behind  hydrological  model- 
ing. Previous  research  has  concentrated  on  assess- 
ing the  goodness-of-fit  of  long-duration  hydro- 
graphs  resulting  from  continuous  simulation.  Crite- 
ria for  hydrograph  comparison  in  single  event 
modeling  studies  were  discussed  and  applied  to  a 
specific  stormwater  modeling  exercise.  It  was 
shown  that  particular  criteria  highlight  particular 
aspects.  (Author's  abstract) 
W87-O3601 


CURVATURE  RATIO  AND  RATE  OF  RTVER 
BEND  MIGRATION-UPDATE, 

Geological  Survey  of  Israel,  Jerusalem. 

Z.  B.  Begin. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  10,  p  904-908,  October 

1986.  2  fig,  1  tab,  7  ref. 

Descriptors:  'River  bend  migration,  'Momentum 
equations,  curvature  coefficient,  Bed  load,  Beatton 
River,  Mathematical  studies,  Equations,  Correla- 
tion analysis,  River  flow. 

Using  the  momentum  equation  it  is  shown  that  the 
radial  force  per  unit  area  exerted  by  the  flow  on 
the  external  bank  of  a  circular  river  bend  is  direct- 
ly proportional  to  a  certain  curvature  coefficient, 
C.  This  coefficient  is  dependent  on  the  ratio  of 
bend  radius  (R)  to  flow  width  (w),  as  well  as  on 
the  dynamic  friction  coefficient  of  the  bedload. 
The  variation  of  C  with  R/w  shows  a  maximum  at 
(R/w)  approximately  3.  The  rate  of  lateral  bend 
migration  in  16  bends  of  the  Beatton  River, 
Canada,  was  found  to  be  well  correlated  with  C 
over  a  range  of  1.2  <  or  =  (R/w)  <  or  =  13.0. 
This  correlation  suggests  that  the  hydraulic  analy- 
sis based  on  the  momentum  equation  may  offer  a 
partial  explanation  to  the  variation  in  the  rate  of 
channel  migration  with  R/w,  and  to  its  maximum 
at  (R/w)  approximately  3.  (Author's  abstract) 
W87-03616 


DISTRIBUTION  CHANNELS, 

Ecole  Polyteclinique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
W.  H.  Hager,  and  P.  U.  Volkart. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.   112,  No.   10,  p  935-952,  October 
1986.  10  fig,  3  tab,  26  ref. 

Descriptors:  'Distribution  channels,  Steady  flow, 
Surface  profiles,  Outflow,  Equations,  Boundary 
conditions,  Mathematical  models,  Weirs. 

The  equations  governing  one-dimensional  steady 
flow  in  distribution  channels  are  presented.  They 
consist  of  the  dynamic  relation  for  the  surface 
profile  and  appropriate  outflow  laws  for  the  lateral 
outflow  types  side-weir,  side-opening  and  bottom- 
opening.  Further  investigations  concerned  simplifi- 
cations regarding  the  frictional  slope  and  the  sepa- 
ration loss  gradient.  The  integrated  form  of  the 
equation  for  the  free  surface  profile  is  of  Bernoulli- 
type,  yet  it  is  based  on  the  balance  of  axial  momen- 
tum. A  classification  of  typical  solutions  and  speci- 
fications for  the  boundary  conditions  in  distribu- 
tion channels  of  rectangular  cross  section  are 
given.  It  is  demonstrated  that  pseudouniform  flow 
conditions  result  in  uniform  lateral  outflow.  Ex- 
periments have  been  performed  to  check  the  valid- 
ity of  the  one-dimensional  model  equations.  The 
computation  procedure  is  summarized  and  plots  of 
the  general  solution  are  presented.  (Author's  sum- 
mary) 
W87-03619 


INCWIENT  JUMP  CONDITION  FOR  VENTI- 
LATED SILL  FLOW, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). 

For  primary  bibliographic  entry  see  Field  8B. 
W87-03620 


COMPARISON  OF  THE  BEDFORM  DISTRI- 
BUTION AND  DYNAMICS  OF  MODERN  AND 
ANCIENT  SANDY  EPHEMERAL  FLOOD  DE- 
POSITS EN  THE  SOUTHWESTERN  KAROO 
REGION,  SOUTH  AFRICA, 
Rand  Mines  (Mining  and  Services)  Ltd.,  Marshall- 
town  (South  Africa). 

For  primary  bibliographic  entry  see  Field  2J. 
W87-03659 


Streamflow  and  Runoff — Group  2E 

IDENTIFICATION  OF  HOMOGENEOUS  RE- 
GIONS FOR  FLOOD  FREQUENCY  ANALYSIS, 

Institute  of  Hydrology,  Wallingford  (England). 
S.  E.  Wiltshire. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  287302,  May  1986.  8  fig,  2  tab,  9  ref. 

Descriptors:  'Flood  frequency  analysis,  'Regional 
floods,  'Basins,  'Hydrology,  'Mathematical  stud- 
ies, Floods,  Optimization,  Statistics,  Rainfall, 
Flood  peak,  Annual  floods,  Estimating,  Classifica- 
tion, England,  Estimating  equations. 

A  procedure  for  classifying  basins  into  distinct, 
homogeneous  groups  for  regional  flood  frequency 
analysis  is  described.  The  scheme  consists  of  an 
iterative  search  through  the  basin  characteristic 
database  which  optimizes  statistics  for  describing 
the  efficiency  of  grouping.  Application  of  the  pro- 
cedure to  basins  in  Britain  yields  five  groups 
formed  on  the  basis  of  basin  area,  average  rainfall, 
and  urban  fraction.  Four  of  these  groups  are  homo- 
geneous with  respect  to  the  coefficient  of  variation 
of  the  annual  maximum  flood  series.  The  properties 
of  these  groups  compare  favorably  with  10  geo- 
graphic regions  hitherto  used  for  flood  analysis  in 
Britain.  A  further  procedure  is  described  to  elimi- 
nate edge  effects  present  in  quantile  estimation 
close  to  region  boundaries.  (Author's  abstract) 
W87-03735 


DEGRADATION  OF  THE  SOUTH  SASKATCH- 
EWAN RIVER  BELOW  GARDENER  DAM, 

Northwest    Hydraulic    Consultants    Ltd.,    North 

Vancouver  (British  Columbia). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03743 


EFFECTS  OF  AGRICULTURAL  DRAINAGE 
ON  STREAMFLOW  EN  THE  MIDDLE 
THAMES  RIVER,  ONTARIO,  1949-1980, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

S.  E.  Serrano,  H.  R.  Whiteley,  and  R.  W.  Irwin. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  875-885,  December  1985.  6  fig,  7 
tab,  28  ref. 

Descriptors:  'Drainage,  'Ontario,  'Streamflow, 
•Agricultural  hydrology,  'Runoff,  Surface  drain- 
age, Subsurface  drainage,  Hydrology,  Storm 
runoff,  Distribution,  Seasonal  distribution,  Hydro- 
graphs,  Unit  hydrographs,  Watersheds,  Ground- 
water basins,  Catchment  areas,  Flow,  Agricultural 
watersheds,  Drains,  Storms,  Runoff  volume. 

The  effects  of  surface  and  subsurface  agricultural 
drainage  on  streamflow  in  the  Middle  Thames 
River  were  studied  through  the  analysis  of  changes 
in  the  volumetric  response,  in  the  seasonal  distribu- 
tion of  streamflow  volumes,  and  in  the  time  distri- 
bution of  runoff  response  of  the  Middle  Thames  in 
the  period  1949-1980.  Results  show  only  small 
changes  in  streamflow  behavior  in  the  Middle 
Thames  for  the  period  studied.  There  was  evi- 
dence of  a  reduction  of  less  than  25%  in  the  time- 
to-peak  of  storm  hydrographs  on  the  watershed, 
but  with  little  change  in  peak  flow  rate  or  cen- 
troid-to-centroid  lag  time.  This  is  consistent  with 
increased  channel  velocities  in  hydraulically  im- 
proved municipal  drains,  coupled  with  an  in- 
creased proportion  of  storm  flow  being  diverted 
from  overland  runoff  to  rapid  subsurface  runoff 
through  subsurface  pipe  drainage.  There  was  no 
evidence  of  appreciable  changes  in  volumes  of 
runoff  for  individual  storms  or  as  annual  total 
streamflow  or  changes  in  seasonal  distribution  of 
streamflow.  (Author's  abstract) 
W87-03746 


PARAMETER     VALUES     FOR     SNOWMELT 
RUNOFF  MODELLING, 

Eidgenoessisches  Inst,  fuer  Schnee-  und  Lawinen- 

forschung,  Davos  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2C. 

W87-03730 


MODELLING  OF  A  STEADY  STATE  TURBU- 
LENT FLOW  (MODELISATION  D'UN  ECOU- 
LEMENT  TOURBILLONNAIRE  EN  REGDVIE 
PERMANENT), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-03774 
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RIVER4:  A  PROGRAM  FOR  FLOW  PROFILE 
COMPUTATION, 

McMaster   Univ.,   Hamilton   (Ontario).    Dept.   of 

Civil  Engineering  and  Engineering  Mechanics. 

A.  A.  Smith,  and  P.  B.  Asnenhurst. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  3,  p  335-344,  June  1986.  7  fig,  4  tab,  5 

ref. 

Descriptors:  'Computer  programs,  'Urban  hydrol- 
ogy, •Computer  programs,  'Flow  profiles,  'Storm 
water,  Sewer  systems,  Rivers,  Canals. 

A  relatively  easy  to  use  a  computer  program  for 
the  analysis  of  steady  state  surface  and  energy 
profiles  in  networks  of  open  channels  is  described. 
RIVER4  is  intended  primarily  for  use  in  a  time- 
sharing environment  to  facilitate  the  trial-and-error 
setup  and  calibration  and  the  modification  of  net- 
works of  arbitrary  geometry  and  connectivity.  The 
networks  may  consist  of  open  channels  or  sewer 
systems  or  both,  in  configurations  of  single  reach, 
multiple  tributaries,  and  bifurcated  branches  with 
resultant  'island'  flow.  The  system  description  may 
include  bridges,  weirs,  manholes,  culverts,  and  di- 
version structures.  The  flow  resistance  equation  is 
selected  at  run  time  from  sin  commonly  used  laws. 
System  geometry  is  stored  on  secondary  devices 
(tapes,  discs)  so  that  relatively  large  systems  may 
be  analysed  in  machines  of  modest  size.  The  pro- 
gram is  being  developed  to  make  use  of  high 
resolution  graphics.  A  potential  use  is  in  an  inter- 
face with  other  (design)  programs,  to  provide  ana- 
lytical assessments  of  computer-designed  systems. 
(Airone-PTT) 
W87-03775 


COMPARISON  OF  THE  RELATIVE  PER- 
FORMANCES OF  A  DETERMINISTIC  MODEL 
AND  OF  A  STOCHASTIC  MODEL  OF  RIVER- 
WATER  TEMPERATURE  (COMPARISON  DES 
PERFORMANCES  RELATIVES  A  UN 
MODELE  DETERMINISTE  ET  A  UN  MODELE 
STOCHASTIQUE  DE  TEMPERATURE  DE 
L'EAU  EN  RTVTERE), 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 
P.  Marceau,  D.  Cluis,  and  G.  Morin. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  3,  p  352-364,  June  1986.  8  fig,  7  tab,  12 
ref.  Conseil  de  Recherches  en  Science  Naturelles 
et  en  Genie  du  Canada  (subvention  9164),  Forma- 
tion de  Chercheurs  et  Aide  a  la  Recherche  (sub- 
vention 2104). 

Descriptors:  'Mathematical  models,  'Determinis- 
tic models,  'Performance  evaluation,  'Stochastic 
models,  'River  water,  'Water  temperature,  Saint- 
Anne  River. 

A  stochastic  model  of  water  temperature  was  es- 
tablished and  then  applied  to  data  taken  from 
measurements  on  the  Saint-Anne  River,  Quebec. 
Its  development  uses  the  Box-Jenkins  modeling 
approach.  An  existing  deterministic  water-temper- 
ature model  was  applied  to  the  same  data  and  a 
comparative  study  made  of  the  two  models.  This 
comparison  contains  a  graphical  daily  analysis,  a 
statistical  analysis  including  the  calculation  of  root- 
mean-square  error,  and  a  comparative  performance 
study.  With  these  criteria,  no  overall  domination  of 
one  model  over  the  other  was  noticed.  Neverthe- 
less, an  analysis  based  on  the  purpose  of  the  model 
and  on  the  data  available  allows  choice  of  the 
appropriate  model.  (Author's  abstract) 
W87-03777 


ACCUMULATED  BASIN  STORAGE  AS  A 
FACTOR  IN  THE  CORRELATION  STRUC- 
TURE OF  ANNUAL  PEAK  FLOWS  ON  THE 
REDRTVER, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

C.  Booy,  and  L.  M.  Lye. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  3,  p  365-374,  June  1986.  17  fig,  1  tab, 
1 1  ref.  Natural  Sciences  and  Engineering  Research 
Council  (Canada)  Grant  A5008. 

Descriptors:  'Soil  water,  'Flood  forecasting, 
•Flood  peak,  'Red  River,  Flood  frequency,  Accu- 
mulation, Runoff,  River  hydrology. 


The  well-established  occurrence  of  exceptionally 
high  floods  on  the  Red  River  prior  to  the  record  of 
annual  peak  flows  at  Winnipeg  is  an  important 
factor  in  the  flood  risk  assessment  for  that  city  and 
for  the  entire  Red  River  valley.  The  weight  given 
to  this  occurrence  is  quite  dependent  on  the  auto- 
correlation structure  assumed  for  the  spring  peak 
time  series.  It  is  therefore  important  to  decide 
whether  the  clustering  of  high  peak  flows  which 
can  be  observed  in  the  record  is  a  mere  chance 
phenomenon  or  is  indeed  a  characteristic  of  the 
runoff  process.  A  physical  explanation  is  sought 
for  this  particular  type  of  correlation  structure. 
The  accumulated  basm  storage  (ABS)  is  a  phys- 
ically based  parameter  that  measures  average  soil 
moisture  conditions  in  the  drainage  basin.  The 
reconstructed  record  of  ABS  values  just  prior  to 
spring  runoff  shows  a  very  high  first  order  auto- 
correlation coefficient.  Relatively  wet  and  relative- 
ly dry  soil  conditions  therefore  tend  to  persist  over 
long  periods.  Since  the  magnitude  of  the  spring 
peak  is  significantly  affected  by  soil  moisture  con- 
ditions prior  to  snowmelt,  the  structure  of  the 
annual  ABS  time  series  can  be  expected  to  be 
reflected  in  the  peak  flow  time  series.  This  was 
found  to  be  the  case.  The  study  thus  supports 
earlier  conclusions  from  statistical  evidence  that 
the  conventional  assumption  of  serially  independ- 
ent spring  peak  floods  seriously  underestimates  the 
flood  risk  for  the  city  of  Winnipeg  and  the  Red 
River  valley.  (Author's  abstract) 
W87-03778 


RECURSION  FORMULA  FOR  UNIT  HYDRO- 
GRAPHS, 

National  Hydrology  Research  Inst.,  Ottawa  (On- 
tario). 

B.  P.  Sangal. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  3,  p  386-388,  June  1986.  2  fig,  3  tab,  2 
ref. 

Descriptors:  'Mathematical  equations,  'Rainfall- 
runoff  relationships,  'Unit  hydrographs,  Hydro- 
graphs,  Hydrology,  Rainfall. 

A  recursion  formula  was  derived  that  can  be  used 
for  either  converting  short-duration  unit  hydro- 
graphs  to  long-duration  ones  or  long-duration  unit 
hydrographs  to  short-duration  ones.  Thus,  an  alter- 
native to  developing  an  S-hydrograph  for  this  pur- 
pose is  proposed.  Examples  on  the  use  of  the 
formula  are  provided.  (Author's  abstract) 
W87-03779 


DISTRIBUTION       AND      TRANSPORT      OF 
RADIUM  IN  A  TROPICAL  RIVER, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03794 


BIAS  IN  HYDROLOGIC  PREDICTION  USING 
LOG-TRANSFORMED  REGRESSION 

MODELS, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-03802 


EMPIRICAL  RELATION  BETWEEN  VOLUME 
AND  PEAK  OF  DUIECT  RUNOFF, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  H.  Aminian. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

5,  p  725-730,  October   1986.  3  fig,  3  tab,  7  ref. 

Descriptors:  'Runoff  forecasting,  'Runoff  volume, 
'Mathematical  models,  'Basins,  Drainage,  Chan- 
nels, Sediment  yield,  Unit  hydrographs,  Hydrolog- 
ic  models,  Flood  hydrographs,  Land  use. 

The  relation  between  volume  and  peak  of  direct 
runoff  is  of  fundamental  importance  in  a  wide 
variety  of  hydrologic  analyses,  especially  where 
hydrologic  data  are  scarce.  It  has  immediate  appli- 
cation in  hydraulic  design  and  water  resources 
planning.  Some  examples  may  include  quantifying 


the  hydrologic  effect  of  land  use  changes  needed 
for  systematically  planned  urban  development,  de- 
signing flood  protection  and  mitigation  projects, 
planning  drainage  and  detention  facilities,  etc.  A 
hnear  two-parameter  relation  in  log  space  between 
volume  and  peak  of  direct  runoff  was  established 
and  verified  on  134  basins  in  the  United  States, 
Australia,  Greece  and  Italy.  The  intercept  of  this 
log  relation  was  found  to  be  strongly  correlated 
with  such  basic  characteristics  as  drainage  area, 
channel  slope  and  channel  length;  more  than  86% 
of  variance  was  explained.  The  log  volume-log 
peak  relation  can  be  used  to  explain  linearity  or 
nonlinearity  of  drainage  basins,  estimate  peak  dis- 
charge from  data-scarce  basins,  identify  hydrologi- 
cally  similar  or  dissimilar  basins,  estimate  sediment 
yield  from  upland  areas,  and  construct  unit  hydro- 
graphs  and  unit  sediment  graphs  for  ungaged 
basins.  (Alexander-PTT) 
W87-03803 


SOME  GEOMORPHIC  RELATIONSHIPS  AND 
HYDROGRAPH  ANALYSIS, 

Hydrosystems  Engineers,  Colorado  Springs,  CO. 
W.  F.  Rogers,  and  V.  P  Singh. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  777-784,  October   1986.  9  fig,   12  ref.  NSF 
Project  NSF-INT-8400205. 

Descriptors:  'Geomorphology,  'Hydrograph  anal- 
ysis, 'Tractive  forces,  'Drainage  canals,  'Sedi- 
ment transport,  'Runoff  volume,  Infiltration  rate, 
Soil  properties,  Model  studies,  Storm  hydrographs, 
Frequency  histograms,  Storms,  Geology,  Hydrolo- 
gy, Engineering,  Pennsylvania. 

Knowledge  of  stream  characteristics  is  being  rec- 
ognized more  and  more  as  the  key  to  drainage 
basin  evolution.  Since  fluvial  processes  are  an  im- 
portant factor  in  the  evolution  of  landforms,  the 
hydrologist  who  is  interested  in  the  fluvial  process- 
es, and  the  geomorphologist  who  is  interested  in 
landforms,  find  a  close  kinship.  Some  evidence 
which  indicates  that  stream  channels  may  be  the 
key  to  the  history  of  a  drainage  basin  and  also  the 
key  to  hydrograph  analysis  is  presented.  First 
order  drainage  channels  originate  when  the  trac- 
tive force  exerted  by  flowing  water  is  sufficient  to 
move  surface  sediment.  The  amount  of  runoff 
available  to  move  sediment  is  a  function  of  geolog- 
ic and  climatic  characteristics.  An  experimental 
analysis  showed  that  soils  derived  from  fine 
grained  rocks  had  lower  infiltration  rates  and 
higher  runoff  volume  than  soils  derived  from 
coarser  grained  rocks  in  a  semi-arid  climate.  Root 
density  and  penetration  increased  in  a  more  humid 
climate  and  increased  infiltration  rates.  The 
number  of  first  order  channels  was  inversely  pro- 
portional to  the  infiltration  capacity  of  the  soil. 
Each  first  order  channel  acts  as  a  source  area  for 
surface  runoff.  The  distribution  of  first  order  chan- 
nel distances  from  the  gage  determines  the  timing 
of  the  delivery  of  water  to  the  gage.  A  comparison 
of  the  frequency  histogram  of  first  order  channel 
distances  for  drainage  basins  in  Pennsylvania  and 
their  hydrographs  of  runoff  from  general  storms 
showed  marked  similarity.  This  close  correspond- 
ence indicated  the  shape  of  the  surface  runoff 
hydrograph  and  was  largely  controlled  by  the 
distribution  of  first  order  channel  distances.  (Alex- 
ander-PTT) 
W87-03809 


STREAM  NITRATE-N  LOADS  IN  RELATION 
TO  VARIATIONS  IN  ANNUAL  AND  SEASON- 
AL RUNOFF  REGIMES, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03815 


SUPERCRITICAL  FLUME  FOR  MEASURING 
SEDIMENT-LADEN  STREAMFLOW, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-03818 
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MODELING  OF  AGGREGATED  HYDROLOG- 
IC  TIME  SERIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  T.  B.  Obeysekera,  and  J.  D.  Salas. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 

p  197-219,  October  1,  1986.  6  fig,  3  tab,  38  ref. 

Descriptors:  *Hydrologic  models,  *Streamflow 
forecasting,  'Time  series  analysis,  *PAR(1)  model, 
*PARMA(1,1)  model,  Niger  River,  Stochastic 
process,  Seasonal  distribution,  River  flow,  Estimat- 
ing, Aggregation. 

Hydrologic  series  in  discrete  time  may  result  from 
the  aggregation  of  the  underlying  stochastic  proc- 
ess defined  in  continuous  time.  For  instance, 
monthly,  weekly  or  daily  series  may  result  from 
the  aggregation  of  the  given  stochastic  process  on 
a  monthly,  weekly  or  daily  basis,  respectively.  It  is 
only  natural  to  think  that,  if  one  could  reasonably 
model  a  hydrologic  process  defined  in  continuous 
time,  then  all  aggregated  processes  derived  from  it 
could  be  (at  least  theoretically)  defined.  The  con- 
cept of  aggregation  of  the  most  commonly  used 
models  of  seasonal  hydrologic  time  series  is  dis- 
cussed. The  PAR(l)  and  PARMA(l.l)  models 
were  assumed  for  representing  the  seasonal  series 
and  their  equivalent  stationarity  and  invertibility 
conditions  are  given.  Likewise  explicit  expressions 
are  given  for  determining  the  periodic  covariance 
structure  of  such  models  and  the  concept  of  aggre- 
gation is  illustrated  by  deriving  the  model  of  the 
corresponding  annual  series.  Since  the  models  of 
the  seasonal  series  dictate  the  type  of  model  of  the 
annual  series,  then  a  unique  structural  linkage  in 
the  usual  linear  disaggregation  model  may  be  ob- 
tained in  closed  form  Seasonal  and  annual  flows  of 
the  Niger  River  are  used  to  illustrate  some  of  the 
estimation  procedures  based  on  the  foregoing  ag- 
gregation approach.  (Alexander-PTT) 
W87-03822 


AUTOMATED  RIVER-COURSE,  RIDGE  AND 
BASIN  DELINEATION  FROM  DIGITAL  ELE- 
VATION DATA, 

Universidad  Autonomia  Chapingo  (Mexico).  Cole- 

gio  de  Postgraduados. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-03826 


SAMPLING  PROPERTEES  OF  THE  MAXI- 
MUM ENTROPY  ESTIMATORS  FOR  THE  EX- 
TREME-VALUE TYPE-1  DISTRIBUTION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 
H.  N.  Phien. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  391-398,  October  1,  1986.  7  tab,  4  ref. 

Descriptors:  'Maximum  entropy,  'Statistical  meth- 
ods, *Flood  forecasting,  'Forecasting,  'Simula- 
tion, 'Estimating,  Variation  coefficient,  'Analysis 
of  variance,  Mathematical  models,  T-year  events, 
Extreme  value  distribution,  Error  analysis. 

The  extreme- value  type-1  (EV1)  distribution  can 
be  viewed  as  the  distribution  that  satisfies  two 
specified  expected  values.  These  expected  values 
give  rise  to  a  method  of  parameter  estimation 
referred  to  as  the  method  of  maximum  entropy 
(MME).  As  a  by-product  of  the  simulation  runs 
used,  some  useful  sampling  properties  of  the  MME 
estimators  were  obtained.  The  sampling  variances 
and  covariance  of  the  estimators  obtained  by  the 
method  of  maximum  entropy  (MME)  can  easily  be 
computed  once  the  estimated  values  of  the  param- 
eters have  been  obtained.  Although  the  approxima- 
tion to  the  covariance  of  the  parameter  estimators 
is  not  very  good,  the  error  involved  in  approximat- 
ing the  standard  deviation  of  the  T-year  event  is 
very  small,  and  this  clearly  shows  that  the  equa- 
tions derived  can  be  safely  used  in  practical  appli- 
cations. (Alexander-PTT) 
W87-03831 


FEEDING  HABITS  AND  DIETARY  OVERLAP 
OF  NAEDEDAE  (OLIGOCHAETA)  FROM  A 
BOG  STREAM, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Biological 


Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03832 


EFFECT  OF  DETRITUS  ADDITION  ON  ME- 
TABOLISM OF  RTVER  SEDIMENT, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03838 


MOVEMENTS   OF  SOME   INDIGENOUS   RI- 
VERINE FISH  EN  SRI  LANKA, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-03839 


UNSTEADY  FLOW  SIMULATION  FOR  AN 
ICE-COVERED  RTVER, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
P.  D.  Yapa,  and  H.  T.  Shen. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1036-1049,  Novem- 
ber 1986.  9  fig,  2  tab,  17  ref.  Great  Lakes  Environ- 
mental Research  Laboratory  Contract 
NA80RAC00147. 

Descriptors:  'Simulation  analysis,  'Unsteady  flow, 
'Ice  cover,  'River  flow,  'Model  studies,  St.  Law- 
rence River,  Water  level,  Rivers,  Ice  formation, 
Ice  breakup,  Mathematical  studies. 

A  numerical  model  for  the  unsteady  flow  in  a  river 
with  an  ice  cover  is  developed.  Ice  cover  effects 
due  to  the  reduction  in  flow  area  by  the  ice  cover 
thickness  and  the  hydraulic  resistance  of  the 
bottom  of  the  ice  cover  are  included.  The  areal 
extent  of  the  ice  cover,  the  air  temperature,  and 
discharge  of  water  level  at  the  upstream  and 
downstream  of  the  river  are  required  input  data  for 
the  model.  The  model  is  used  to  simulate  flow 
conditions  in  the  100-mile  reach  of  the  St.  Law- 
rence River  between  Lake  Ontario  and  the  Moses- 
Saunders  Power  Dam.  Simulated  water  levels 
compared  favorably  with  recorded  water  levels. 
This  shows  that  the  model  is  able  to  simulate  ice- 
covered  river  flow  conditions,  and  can  be  used  for 
long  term  simulation  of  the  river  flow  in  the 
winter.  In  the  present  model  the  time  history  of  the 
areal  extent  of  the  ice  cover  is  required  as  a  part  of 
the  input  data.  The  model  cannot  simulate  the 
formation  and  break-up  of  the  ice  cover.  To  over- 
come these  deficiencies,  additional  components  for 
simulating  the  ice  cover  formation,  progression, 
and  recession  are  being  developed.  The  model  uses 
the  empirical  relationship  for  simulating  the  hy- 
draulic resistance  coefficient  based  on  data  from 
the  upper  St.  Lawrence  River.  Further  validation 
and  generalization  of  the  resistance  model,  using 
flow  and  water  level  data  from  other  rivers,  will 
also  expand  the  applicability  of  the  present  un- 
steady flow  model  to  other  ice-covered  rivers. 
(Lantz-PTT) 
W87-03857 


STRUCTURE  OF  3-D  FLOW  EN  RECTANGU- 
LAR OPEN  CHANNELS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-03858 


MODEL  FOR  VERTICAL  DEFFUSION  IN 
STRATTFEED  FLOWS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
G.  A.  L.  Delvigne. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1069-1086,  Novem- 
ber 1986.  11  fig,  2  tab,  20  ref. 

Descriptors:  'Vertical  diffusion,  'Diffusion, 
•Stratified  flow,  'Dispersion,  'Model  studies, 
Shear,  Kinetic  energy,  Mathematical  models, 
Eddies,  Flow  profiles,  Channel  flow,  Mathematical 
analysis,  Flow  velocity. 

A  model  for  the  calculation  of  vertical  diffusion  in 
stratified  flows  dominated  by  bottom  shear  is  pre- 
sented. The  model  includes  a  very  simplified  repre- 


sentation of  the  potential  energy  (rotation  against 
buoyancy  forces)  and  kinetic  energy  of  turbulent 
eddies.  The  two  universal  model  constants  are 
derived  from  measurements  of  vertical  mixing  in 
open-channel  flow.  Analytical  expressions  are 
given  for  the  vertical  diffusion  coefficient  epsilon 
sub  z(Z)  in  the  special  cases  of  two-layer  flows  and 
linearly  stratified  flows.  Numerical  calculations  are 
necessary  to  obtain  epsilon  sub  z(Z)  for  arbitrarily 
stratified  flows.  Application  of  the  method  using  a 
numerical  one-dimensional  diffusion  model  shows 
good  agreement  between  the  calculated  density 
profiles  and  profiles  measured  in  laboratory  and 
field  situations.  A  practical  application  is  the  pre- 
diction of  the  stratification  evolution  near  a  cool- 
ing water  or  wastewater  disposal  point  in  a  receiv- 
ing flow.  The  model  needs  the  input  of  the  verti- 
cally averaged  flow  velocity  and  an  initial  density 
profile.  (Author's  abstract) 
W87-03859 


SHORT-DURATION     PRECIPITATION     FOR 
BILLINGS,  MONTANA, 

Christian,   Spring,   Sielbach   and  Associates,   Bil- 
lings, MT. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-O3860 


DISTRIBUTED  HYDROLOGICAL  MODEL 
ADAPTED  TO  THE  AUTOMATIC  CALIBRA- 
TION OF  PARAMETERS, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-03861 


INTRODUCTION  TO  THE  EUROPEAN  HY- 
DROLOGICAL SYSTEM  -  SYSTEME  HYDRO- 
LOGIQUE  EUROPEEN,  'SHE',  1:  HISTORY 
AND  PHILOSOPHY  OF  A  PHYSICALLY- 
BASED,  DISTRIBUTED  MODELLING 
SYSTEM, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-03864 


INTRODUCTION  TO  THE  EUROPEAN  HY- 
DROLOGICAL SYSTEM  -  SYSTEME  HYDRO- 
LOGIQUE  EUROPEEN,  "SHE',  2:  STRUCTURE 
OF  A  PHYSICALLY-BASED,  DISTRIBUTED 
MODELLING  SYSTEM, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-03865 


PHYSICALLY-BASED  DISTRIBUTED  MOD- 
ELLENG  OF  AN  UPLAND  CATCHMENT 
USING  THE  SYSTEME  HYDROLOGIQUE 
EUROPEEN, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-03866 


BASEFLOW  BUFFERING  OF  STREAMWATER 
ACIDITY  EN  FEVE  MED-WALES  CATCH- 
MENTS, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03871 


KINEMATIC  SHOCK  WAVES  ON  CURVED 
SURFACES  AND  APPLICATION  TO  THE  CAS- 
CADE APPROXIMATION, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03872 


DETERMINATION  OF  THE  OPTIMUM 
DESIGN  FLOOD  PROBABILITY  WHEN  DE- 
SIGNING BRIDGE  CROSSINGS, 

V.  Sh.  Tsypin,  and  M.  V.  Tsypina. 
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Group  2E — Streamflow  and  Runoff 


Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  213-217,  April  1986.  2  fig,  10  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  4,  p 
16-19,  April  1986. 

Descriptors:  'Design  floods,  'Bridge  failure, 
•Bridge  design,  'Cost  analysis,  Mathematical  anal- 
ysis, Hydraulic  structures,  Maintenance,  Bridges, 
Statistical  analysis. 

Optimization  of  designs,  presuming  a  decrease  of 
the  cost  of  construction  transport  and  hydraulic 
structures  with  an  increase  in  their  reliability,  is 
impossible  without  scientifically  founded  design 
standards.  Therefore,  it  is  urgent  to  reexamine  the 
values  of  the  probability  of  exceeding  the  design 
hydrological  parameters  introduced  into  standards 
for  transport  structures  without  due  substantiation 
as  long  ago  as  the  1930s.  The  search  for  the 
optimum  relation  to  hydrological  characteristics 
and  sizes  of  structures  can  ultimately  be  reduced  to 
values  minimizing  construction  and  operating 
costs.  The  difficulty  of  such  a  physically  and  logi- 
cally clear  approach  consists  not  only  with  a  quan- 
titative determination  of  all  kinds  of  operating  ex- 
penses, but  also  in  an  elucidation  of  the  interrela- 
tion of  these  expenses  with  probabilistic  estimation 
of  the  hydrological  parameters.  In  the  calculation 
scheme  presented,  one  characteristic  bridge  cross- 
ing, on  which  acts  during  t  years  one  or  several 
destructive  discharges,  with  probability  p,  is  exam- 
ined. There  are  contradictory  opinions  regarding 
what  period  should  be  taken  as  the  design  time  in 
problems  of  comparing  design  variants:  the  stand- 
ard payback  time,  the  so-called  period  of  summa- 
tion of  expenses  with  respect  to  the  variants  under 
consideration,  or  the  service  life  of  the  structure. 
For  railroad  bridge  crossings  the  indicated  times 
are,  respectively  equal  to  8-10,  20,  and  100  years. 
To  all  appearances,  in  a  particular  problem  one 
should  lean  toward  the  longer  periods,  in  the  inter- 
val 20-100  years.  Four  types  of  construction  and 
operating  expenditures  are  distinguished:  one-time 
capital  investments  S  sub  c;  expenses  on  mainte- 
nance and  repair  of  the  structure,  and  also  depre- 
ciation charge  S  sub  op;  cost  of  reconstructing  the 
crossing  after  its  failure  S  sub  r;  loss  associated 
with  interruption  of  traffic  S  sub  in.  On  the  basis  of 
the  results  of  economic  investigations  and  numer- 
ous calculations,  one  can  arrive  at  substantiated 
standards  of  the  required  probabilities  of  the  design 
discharge  in  relation  to  the  category  of  the  line, 
zone  of  water  hazard  of  the  region,  size  of  the 
crossing,  and  also  region  of  unit  fixed  prices. 
(Lantz-PTT) 
W87-03876 


INVESTIGATION  OF  FLOW  IN  OPEN  CHAN- 
NELS WITH  VERY  SMALL  SLOPES, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-03878 


RIVER  BASIN  ENGINEERING  -  FLUVIAL 
GEOMORPHOLOGY, 

M.  D.  Newson. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  4,  p  307-324, 
August  1986.  8  fig,  5  tab,  58  ref. 

Descriptors:  'Channel  morphology,  'Geomorpho- 
logy,  'River  basin  engineering,  'Fluvial  geomor- 
phology,  'Great  Britain,  'River  sediments,  Drain- 
age basins,  Low-order  streams,  Scales,  Sediment 
yields,  Channel  changes,  Mid-Wales  Study,  Afton 
Trannon  Case  Study,  Sensitive  channels. 

Trends  in  British  studies  of  river  geomorphology 
are  reviewed  from  the  perspective  of  their  value  to 
the  river  engineer.  This  paper  concentrates  on 
river  sediment  systems  at  the  upper  end  of  drain- 
age basins  where  artificial  changes  in  the  rate  of 
sediment  supply  have  important  implications  for 
river  engineering  downstream.  Topics  include: 
scale  definitions,  engineering  time,  sensitive  chan- 
nels, patterns  of  response,  sediment  yields  in  Brit- 
ish rivers,  river  channel  change  and  its  causes,  the 
mid-Wales  study,  the  Afton  Trannon  case  study, 
and  fluvial  geomorphology  as  a  potential  tool  in 
river  engineering.  (Rochester-PTT) 
W87-03913 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  THE  LOWER  REACHES  OF  RIVER 
DIYALA,  CENTRAL  IRAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03950 


CULTIVATION  AND  DRAINAGE  PERFORM- 
ANCE ON  FORMER  OPENCAST  COAL 
MINING  LAND, 

University  Coll.  of  Wales,   Llanelly.   Field   Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-03983 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03990 


EFFECTS  OF  RIVER  FLOW  ON  THE  DISTRI- 
BUTION OF  CHINOOK  SALMON  REDDS, 

Chapman  (Don)  Consultants,  Inc.,  Boise,  ID. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03999 


TWO  MODIFICATIONS  OF  THE  QUANTITA- 
TIVE HYDRAULIC  LIFT  SAMPLER  FOR 
BENTHIC  INVERTEBRATES, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04047 


MAXIMUM  DISCHARGE  OF  OUTBURST 
FLOODS  CAUSED  BY  THE  BREACHING  OF 
MAN-  MADE  AND  NATURAL  DAMS, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
For  primary  bibliographic  entry  see  Field  8B. 
W87-04130 


EXAMPLES  OF  FLOW  FORECASTING  WITH 
KALMAN  FDLTER, 

McMaster  Univ.,   Hamilton   (Ontario).    Dept.   of 
Civil  Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-04198 


METHOD  FOR  COMPUTING  BED  PROFILES 
DURING  FLOODS, 

Gifu  Univ.  (Japan).  Faculty  of  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
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INCREASED  ABUNDANCE  AND  THE  FOOD 
CONSUMPTION  OF  NORTHERN  SQUAW- 
FISH  (PTYCHOCHEILUS  OREGONENSIS)  AT 
RIVER  KILOMETER  75  IN  THE  COLUMBIA 
RIVER, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04212 


2F.  Groundwater 


DIFFERENTIAL  DISSOLUTION  OF  A  PLEIS- 
TOCENE REEF  IN  THE  GROUND-WATER 
MIXING  ZONE  OF  COASTAL  YUCATAN, 
MEXICO, 

Geological  Survey,  Reston,  VA. 

W.  Back,  B.  B.  Hanshaw,  J.  S.  Herman,  and  J.  N. 

van  Driel. 

Geology,  Vol.  14,  No.  2,  p  137-140,  February  1986. 

8  fig,  1  tab,  25  ref. 

Descriptors:  'Mixing,  'Erosion,  'Karst  hydrology, 
•Coastal  zones,  'Groundwater,  'Yucatan, 
•Mexico,  Carbonates,  Geomorphology,  Caribbean, 
Seawater,  Dissolution,  Porosity,  Permeability, 
Geohydrology. 


A  geochemical  explanation  is  provided  for  the 
extensive  dissolution  observed  along  the  carbonate 
coast  of  the  Yucatan  Peninsula,  Mexico.  Mixing  of 
fresh  groundwater  with  subterranean  Caribbean 
seawater  generates  a  highly  reactive  geochemical 
zone  that  enhances  aragonite  and  calcite  dissolu- 
tion and  permits  geomorphism  of  aragonite.  En- 
hanced dissolution  within  the  mixing  zone  not  only 
results  in  development  of  porosity  and  permeabil- 
ity but  is  also  a  dominant  control  on  configuration 
of  the  coastline.  Cave  formation  is  an  early  phase 
in  the  role  of  groundwater  as  a  geomorphic  agent 
forming  the  many  crescent-shaped  beaches  that 
characterize  the  Yucatan  coast.  In  areas  along  the 
coast  there  are  remnants  of  relict  caves  whose 
roofs  have  collapsed  to  form  coves  (incipient  la- 
goons) that  later  are  enlarged  by  wave  action  and 
biological  degradation  of  the  limestone.  All  marine 
carbonates  that  are  now  in  a  fresh  water  regime 
have  been  subjected  to  the  geochemical  reactivity 
of  the  mixing  zone  at  least  once.  Many  carbonates 
have  been  repeatedly  altered  as  the  mixing  zone 
pulsated  through  the  coastal  aquifers  in  response  to 
sea  level  fluctuations.  The  mixing  zone  is  a  signifi- 
cant site  for  the  development  of  porosity  and  per- 
meability that  has  largely  been  unrecognized  in  the 
geologic  record.  Further  investigation  of  present 
day  mixing  zone  environments  will  provide  an 
evaluation  of  the  hydrogeologic  controls  on  the 
development  and  distribution  of  porosity  and  dia- 
genetic  effects  that  may  be  preserved  within  car- 
bonate aquifers  and  petroleum  reservoirs.  (Lantz- 
PTT) 
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DEVELOPMENT  AND  TESTING  OF  A  MODEL 
FOR  DETERMINING  OPTIMAL  PUMPING 
AND  RECHARGE  OF  LARGE-SCALE 
AQUD7ERS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
N.  Wanakule,  L.  W.  Mays,  and  L.  S.  Lasdon. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-186210. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Technical  Report  CRWR  2217,  Center  for  Re- 
search in  Water  Resources,  Austin,  Texas,  October 
1985.  137  p,  26  fig,  11  tab,  34  ref,  2  append. 
Contract  USGS  14-08-0001-G-1061. 

Descriptors:  'Groundwater  models,  'Model  stud- 
ies, 'Groundwater  management,  'Water 
management(Allocation),  'Texas,  'Simulation 
analysis,  'Optimization,  Edwards  aquifer,  Pump- 
ing, Recharge,  Aquifer  characteristics,  Optimal  de- 
velopment plans. 

A  methodology  is  developed  for  determining  opti- 
mal pumping  and  recharge  of  large  scale  artesian 
and/or  nonartesian  aquifers.  This  methodology 
couples  optimization  techniques  with  existing 
groundwater  simulation  models.  It  can  be  applied 
to  both  groundwater  policy  evaluation  (allocation) 
such  as  large-scale  aquifers  and  to  hydraulic  man- 
agement problems  such  as  the  dewatering  of 
mining  or  excavation  sites.  The  state  variables 
which  represent  the  heads,  and  the  control  varia- 
bles which  represent  the  pumpages,  are  implicitly 
related  through  the  groundwater  simulator.  The 
simulator  equations  are  used  to  express  the  states  in 
terms  of  the  controls,  yielding  a  much  smaller 
reduced  problem.  Techniques  for  computing  gradi- 
ents of  reduced  problem  functions  are  described. 
The  reduced  problem  is  solved  by  combining  aug- 
mented Lagrangian  and  reduced  gradient  proce- 
dures. The  two  models  coupled  are  the  University 
of  Texas  generalized  reduced  gradient  code 
(GRG2)  and  the  Texas  Department  of  Water  Re- 
sources groundwater  simulation  model  (GWSIM). 
The  overall  model  is  referred  to  as  the  groundwat- 
er management  program  (GWMAN).  Applications 
using  both  hypothetical  and  actual  situations  for 
various  aquifer  conditions  are  presented  to  illus- 
trate the  model's  capability.  Both  steady-state  and 
transient  type  dewatering  problems  are  solved,  and 
an  application  to  the  Edwards  Aquifer  in  Texas  is 
presented.  This  aquifer  has  both  artesian  and  non- 
artesian  conditions  resulting  in  a  nonlinear  pro- 
gramming problem  with  1765  decision  variables, 
1510  general  constraints,  and  3530  flow  and  head 
bound  constraints.  Solutions  to  these  problems  are 
presented  and  discussed.  A  detailed  user's  manual 
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is  provided  that  describes  in  detail  the  input  and 
output  procedures  of  the  model.  Also,  descriptions 
are  provided  to  illustrate  how  different  types  of 
applications  can  be  solved  using  the  model. 
(USGS) 
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GROUNDWATER  QUALITY  AND  MINERAL 
DEPOSITS  RELATIONSHIPS  IN  THE  OZARK 
MOUNTAINS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-03516 


UTILIZATION  OF  THERMAL  EMITTANCE 
DATA  TO  MONITOR  SODL  MOISTURE  AND 
SUBSURFACE  GROUNDWATER, 

South  Dakota  State  Univ.,  Brookings.  Dept.  of 

Physics. 

J.  A.  Tunheim,  and  W.  W.  Hein. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB85-203966. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

South  Dakota  Water  Resources  Research  Institute, 

Brookings,   Completion   Report,   February    1985. 

110  p,  9  tab,  45  fig,  41  ref.  Contract  14-34-0001- 

1263.  Bu/Rec  Project  B-068-SDAK. 

Descriptors:  *Soil  moisture,  'Thermography, 
•Thermal  prospecting,  'Remote  sensing,  'South 
Dakota,  'Groundwater,  Soil  temperature,  Irriga- 
tion effects,  Satellites. 

Experimental  and  theoretical  investigations  were 
carried  out  relating  to  the  detection  and  mapping 
of  soil  moisture  and  subsurface  groundwater  by  the 
use  of  remote  sensed  thermal  emittance  data  (ther- 
mography). Calculations  performed  employing  a 
previously  developed  finite  difference  model 
showed  a  quadratic  relationship  between  tempera- 
ture difference  between  two  soil  plots  and  their 
corresponding  soil  moisture  difference.  The  rela- 
tionship between  the  surface  soil  heat  flux  and 
calculated  maximum  diurnal  temperature  differ- 
ence was  found  to  be  linear.  Modifications  of  the 
model  were  also  made  to  simulate  light  penetration 
through  the  plant  canopy.  Experimental  investiga- 
tions consisted  of  measurements  on  both  small 
controlled  plots  and  over  large  land  areas.  Statisti- 
cal analysis  of  small  plot  data  showed  a  significant 
correlation  between  soil  moisture  differences  be- 
tween irrigated  and  nonirrigated  plots  and  appar- 
ent surface  temperature  differences.  Soil  moisture 
and  other  measurements  made  throughout  the  state 
of  South  Dakota  gave  only  marginal  correlations 
with  satellite  thermal  emittance  data.  However, 
model  calculations  of  apparent  surface  temperature 
differences  agree  well  with  satellite  values.  Gener- 
al results  of  this  study  indicate  promise  for  use  of 
satellite  thermal  emittance  data  in  determining  soil 
moisture  but  further  study  is  needed.  (Tunheim-SD 
St.  Univ.) 
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INTEGRATED  ISOTOPIC/PHYSICAL  AP- 
PROACH TO  A  NUMERICAL  MODEL  OF 
GROUDWATER  FLOW  IN  THE  SAN  JUAN 
BASIN, 

New  Mexico  Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
F.  Phillips,  and  M.  Tansey. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235728. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
197,  December  1984.  146  p,  56  fig,  13  tab,  39  ref. 
Contract  14-O8-OO01-G858  OWP  373302.  Project 
1423606. 

Descriptors:  'Aquifer  models,  'New  Mexico, 
•Mathematical  models,  'Groundwater,  'Ground- 
water movement,  Stochastic  models,  Dispersion, 
Carbon  radioisotopes. 

Natural  resource  developments  in  the  San  Juan 
Basin  of  New  Mexico  have  the  potential  to  affect 
the  availability  of  groundwater  supplies.  To  quanti- 
fy possible  impacts  on  the  basin's  Tertiary  aquifers, 
a  quasi-three-dimensional  numerical  model  was  de- 


veloped. The  modeling  effort  utilized  a  combina- 
tion of  groundwater  dating  by  carbon-14,  geostatis- 
tics,  and  geophysical  methods  to  determine  appro- 
priate hydrogeological  parameters  for  groundwat- 
er flow  model.  After  calibration,  transient  analysis 
of  a  potential  well  field  site  was  performed.  This 
simulation  indicated  that  regional  water  level 
changes  will  result  from  the  proposed  pumpage. 
Groundwater  dating  determined  the  hydraulic 
conductivity  of  basin  aquifers.  The  results  indicate 
that  the  magnitude  of  these  processes  is  approxi- 
mately equivalent  to  the  uncertainty  inherent  in 
the  measurement  of  carbon-14  activity.  A  probabi- 
listic conceptual  model  was  developed  to  explain 
the  reduction  in  the  effective  solute-transport  ve- 
locity as  predicated  by  the  derivation  of  a  stochas- 
tic solute  transport  equation.  (Phillips-N.M.  Inst. 
Mining  and  Tech.) 
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FIELD  STUDY  OF  NATURAL  GROUND 
WATER  RECHARGE  IN  A  SEMI  ARTO  LOW- 
LAND, 

New   Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

D.  B.  Stephens,  R.  G.  Knowlton,  J.  McCord,  and 

W.  Cox. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-235710. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,   Technical   Completion   Report  No. 

177,  May  1986.  93  p,  40  fig,  7  tab,  36  ref.  Project 

1345679. 

Descriptors:  'Recharge,  'New  Mexico,  Ground- 
water, Arid  climates,  Soil  water  movement,  Infil- 
tration, Groundwater  movement,  Semiarid  areas. 

A  desert  area  near  Socorro,  New  Mexico  was 
studied  to  determine  the  amount  of  recharge  by 
direct  infiltration  of  precipitation.  Recharge  varia- 
bility due  to  topography,  vegetation  and  surficial 
geology  was  also  studied.  Except  on  the  dune 
slopes,  the  depth  to  the  water  table  is  on  the  order 
of  several  meters.  The  instrumentation  network 
included  a  meterorological  station,  soil-moisture 
sensors,  and  observation  wells.  Precipitation 
during  both  summer  and  winter  generates  soil- 
water  movement  below  the  root  zone.  At  one 
location  recharge  was  roughly  20  percent  of  mean 
annual  precipitation.  By  calculation  of  deep  drain- 
age at  15  locations,  during  a  19  month  period,  the 
amount  of  precipitation  that  may  become  recharge 
may  vary  by  an  order  of  magnitude  due  to  the 
combined  effects  of  vegetation,  topography  and 
soil  type.  Even  when  the  potential  for  evaporation 
greatly  exceeds  the  available  precipitation,  signifi- 
cant amounts  of  rainfall  may  infiltrate  thick,  un- 
consolidated soils  to  become  recharge.  This  fund- 
ing contrasts  with  speculation  that  groundwater 
recharge  in  dry  climates  is  negligible.  Infiltration 
of  precipitation  is  strongly  affected  by  topography. 
Tracer  experiments  on  sandy  hillslopes  clearly 
show  evidence  for  lateral  movement  even  in  the 
absence  of  an  underlying  low-permeable  horizon. 
Lateral  flow  in  the  unsaturated  zone  is  also  be- 
lieved to  cause  substantial  variability  in  moisture 
content  within  a  homogeneous  sand  dune.  (Ste- 
phens-N.M.  Inst.  Mining  and  Tech.) 
W87-03550 


QUASI  THREE-DIMENSIONAL  MODELING 
OF  GROUNDWATER  FLOW  IN  THE  MESILLA 
BOLSON,  NEW  MEXICO  AND  TEXAS, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro.  Geophysical  Research  Center. 
R.  Khaleel,  J.  W.  Hawley,  and  D.  M.  Peterson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-236635. 
Price  codes:  A09  in  paper  copy.  New  Mexico 
Water  Resources  Research  Institute,  Las  Cruces, 
Technical  Completion  Report  No.  178,  October 
1984.  185  p,  24  fig,  4  tab,  29  ref,  3  append,  10 
plates.  Project  1345645. 

Descriptors:  'Numerical  simulation,  'Subsurface 
hydrology,  'Mesilla  Valley,  'Surface-groundwater 
relations,  'New  Mexico,  'Texas,  'Groundwater 
movement,  Stream-aquifer  systems. 


A  quasi  three-dimensional  model  of  groundwater 
flow  has  been  developed  for  the  Mesilla  Bolson 
and  Mesilla  Valley  stream-aquifer  system  in  south- 
central  New  Mexico.  The  model  can  account  for 
groundwater-surface  water  interaction  through 
stream  infiltration,  canal  losses,  drain  discharge, 
and  evapotranspiration.  Predictive  runs  with  the 
quasi  three-dimensional  model  suggest  that  with 
continued  and  increased  pumping  for  100  years  in 
the  vicinity  of  Las  Cruces  only,  the  piezometric 
head  levels  in  the  Santa  Fe  group  within  the  cone 
of  depression  may  be  as  much  as  60  feet  lower  than 
existing  levels.  With  the  proposed  El  Paso  wells  on 
the  West  Mesa,  piezometric  head  levels  in  the 
vicinity  of  the  proposed  well  field  may  be  as  much 
as  200  to  400  feet  lower  than  existing  levels  after 
100  years  of  pumping,  depending  on  recharge  con- 
ditions in  the  Mesilla  Valley  and  the  behavior  of 
storativity  in  the  Santa  Fe  Group.  The  effects  of 
proposed  El  Paso  pumping  on  the  West  Mesa  will 
be  propagated  to  the  Mesilla  Valley;  increased 
pumping  will  reduce  drain  flows  and  increase 
downward  moving  leakage.  (Khaleel-N.M.  Inst. 
Mining  and  Tech.) 
W87-03564 


HYDROGEOLOGY  OF  BUTLER  VALLEY,  AR- 
IZONA: AN  ARTD7ICIAL  RECHARGE  AND 
GROUND-WATER  STORAGE  PREFEASIBI- 
LITY, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
R.  L.  Herndon. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-101010. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Arizona  Water  Resources  Research  Center, 
Tucson,  1985.  106  p,  33  fig,  1  tab,  41  ref.  (M.S. 
Thesis  in  Hydrology).  USGS  Project  G892-07  and 
G 1003-07. 

Descriptors:  *Artificial  recharge,  'Arizona, 
'Mathematical  models,  Water  spreading,  Injection 
wells,  Geohydrology,  Data  collections,  Central 
Arizona  Project,  Butler  Valley,  Groundwater  stor- 
age. 

A  USGS  finite-difference  computer  program  was 
used  to  assess  possible  artificial  recharge  and  re- 
covery in  Butler  Valley,  Arizona.  Available  hy- 
drogeologic  data  were  compiled  and  analyzed  to 
build  a  numerical  ground  water  flow  model  of  the 
valley.  Input  data  for  the  model  were  gathered 
from  previous  work  as  well  as  from  field  studies, 
including  seismic  refraction  and  gravity  surveys 
and  aquifer-pump  tests.  The  results  of  the  comput- 
er simulations  indicate  that  aquifer  storage  capacity 
increases  in  the  upper  portion  of  the  basin  due  to  a 
confined  system  in  the  lower  portion.  The  comput- 
er model  and  available  geologic  data  were  used  to 
identify  potential  locations  in  Butler  Valley  for 
artificial  recharge  operations.  The  areas  along 
Cunningham  Wash  and  the  basin  margins  appear  to 
be  the  most  favorable  for  surficial  water  spreading. 
Artificial  recharge  using  injection  wells,  though 
expensive,  appears  to  be  feasible  from  a  hydrogeo- 
logical standpoint,  but  chemical  interactions  be- 
tween recharge  water  and  native  ground  water 
could  create  undesirable  well-screen  clogging. 
Gravity  and  seismic  refraction  data  collected  at  the 
outlet  of  Butler  Valley  indicate  that  ground-water 
outflow  during  recharge  operations  would  be  mini- 
mal because  of  a  shallow  subsurface  bedrock  aqui- 
clude.  (USGS) 
W87-03590 


SOIL  MOISTURE  INVESTIGATIONS  OF 
GROUNDWATER  RECHARGE  THROUGH 
BLACK  COTTON  SOILS  EM  MADHYA  PRA- 
DESH, INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry   see   Field   2G. 
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WATER  BALANCE  INVESTIGATION  OF  RE- 
CHARGE IN  MADHYA  PRADESH,  INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 

J.  V.  Sutcliffe,  and  C.  S.  Green. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
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No.  3,  p  383-394,  September  1986.  6  fig,  1  tab,  8 
ref. 

Descriptors:  'Hydrologic  balance,  'Surface- 
groundwater  relations,  'Recharge,  'India,  'Model 
studies,  'Catchment  areas,  'Hydrology,  Rainfall, 
Transpiration,  Soil  water,  Storage,  Groundwater 
storage,  Runoff,  Rainfall  runoff  relationships, 
Monsoons,  Agriculture. 

Estimates  of  rainfall,  potential  transpiration,  soil 
moisture  and  groundwater  storage,  and  river  flow 
are  available  for  the  Nion  catchment  (India)  in 

1978  and  1979.  These  show  that  net  rainfall  was 
divided  between  soil  moisture  storage,  groundwat- 
er storage,  and  runoff  in  a  sequence  which  was 
similar  in  1978  with  rainfall  above  average  and  in 

1979  when  rainfall  was  well  below  average.  The 
knowledge  acquired  in  process  studies  was  incor- 
porated in  a  conceptual  model  which  reproduces 
reasonably  not  only  the  runoff  but  also  the  water 
stored  in  the  catchment.  (Author's  abstract) 
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WATER-ROCK  INTERACTION  AT  THE 
MIXING  ZONE  BETWEEN  CHEMICALLY 
DIFFERENT  BODIES  OF  GROUNDWATER  - 
IMPLICATIONS  FOR  MANAGEMENT  OF 
SANDY  AQUIFERS, 

L.  C.  Goldenberg,  S.  Mandel,  and  M.  Magaritz. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  3,  p  413-425,  September  1986.  6  fig,  1  tab,  17 
ref. 

Descriptors:  'Mixing  zones,  'Rock-water  interac- 
tions, 'Water  chemistry,  'Groundwater  quality, 
•Groundwater,  'Saline-freshwater  interfaces, 
'Chemical  properties,  'Geohydrology,  'Ground- 
water management,  'Sand  aquifers,  Water  manage- 
ment, Aquifers,  Diagenesis,  Groundwater  hydrolo- 
gy, Geochemistry,  Flow,  Coastal  aquifers,  Inter- 
faces, Permeability  coefficient,  Model  studies,  Pre- 
diction. 

Hydrogeological  parameters  of  an  aquifer  change 
by  diagenetic  processes  due  to  water-rock  interac- 
tion. The  degree  of  this  alteration  was  studied  in 
the  laboratory  under  the  extreme  conditions  of  a 
seawater-freshwater  interface,  where  a  large  de- 
crease of  hydraulic  conductivity  was  observed. 
Results  of  the  study  can  be  used  to  construct  a 
model  to  predict  the  influence  of  water-rock  inter- 
action on  the  flow  in  other  interfaces  of  an  aquifer. 
It  is  concluded  that  management  of  coastal  aquifers 
must  consider  a  possible  decrease  of  transmissivity 
at  the  main  interface.  Extensive  pumpage  admit- 
ting sea  encroachment,  followed  by  introduction  of 
fresh  water,  may  reduce  the  permeability  of  the 
rock  due  to  the  involvement  of  clay  minerals.  In 
addition,  various  strategies  of  exploiting  an  aquifer 
complex  may  influence  the  chemical  composition 
of  the  groundwater,  thereby  affecting  the  electrical 
environment  of  clay  particles.  As  a  result,  a  large 
heterogeneity  may  appear  in  the  matrix  of  a  granu- 
lar aquifer,  such  as  the  creation  of  'sub-regions' 
surrounded  by  less  permeable  layers,  the  appear- 
ance of  channels,  etc.  (Doria-PTT) 
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ERRORS  IN  HYDRAULIC  APPROACH  TO 
FLOWS  EM  SEMI-CONFINED  AQUIFERS, 

Lagos  Univ.  (Nigeria).  Hydraulic  Research  Unit. 
O.  Lafe. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  10,  p  881-889,  October 
1986.  8  fig,  4  ref. 

Descriptors:  'Semi-confined  aquifers,  'Leaky 
aquifers,  'Horizontal  flow  approximation,  'Error 
analysis,  'Groundwater  movement,  Estimating, 
Mathematical  models,  Equations,  Discharge. 

Exact  estimates  of  the  errors  involved  in  the  nearly 
horizontal  flow  approximation  were  obtained  for  a 
class  of  semi-confined  aquifers.  The  results  provide 
a  quantitative  rather  than  qualitative  error  analysis, 
which,  previously  had  often  been  used.  The  results 
show  that  for  realistic  aquifer  leakage  parameters 
the  errors  in  both  head  and  discharge  estimates  are 
much  less  than  1%  and  are  of  no  engineering 
signifcance.  Ensuing  exact  solutions  to  groundwat- 


er flows  in  some  model  leaky  aquifers  may  also 
provide  an  excellent  means  of  checking  the  accura- 
cy of  certain  computer  codes.  (Wood-PTT) 
W87-03614 


APPROXIMATE  SOLUTION  OF  UNSTEADY 
GROUNDWATER  FLOWS, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Mechanical  Engi- 
neering. 

S.  O.  Onyegegbu. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  10,  p  971-975,  October 
1986.  2  fig,  6  ref. 

Descriptors:  'Groundwater  movement,  'Draw- 
down, Kantorovich  method,  Boundary  conditions, 
Cost  analysis,  Differential  equations,  Computers, 
Penetration,  Flow  rates,  Reservoirs. 

The  method  of  Kantorovich  was  used  to  solve 
unsteady  groundwater  flow  problems  for  sudden 
drawdown  and  sudden  buildup  cases.  Using  simple 
generalized  profiles  of  the  second  order  which 
satisfy  the  free  surface  spatial  boundary  conditions, 
the  nonlinear  governing  partial  differential  equa- 
tion is  transformed  to  a  nonlinear  ordinary  differ- 
ential equation.  The  solution  to  this  equation  is 
almost  trivial  and,  therefore,  computer  time,  stor- 
age and  costs  are  eliminated.  Explicit  equations  for 
the  free  surface  height,  flow  rates  into  and  out  of 
the  reservoir  as  well  as  the  penetration  depths 
were  also  obtained.  (Author's  abstract) 
W87-03622 


STRUCTURE  AND  FUNCTION  OF  A  CON- 
DUIT AQUIFER, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

C.  C.  Smart,  and  D.  C.  Ford. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 

23,  No.   7,  p  919-929,  July   1986.  9  fig,  23  ref. 

Descriptors:  'Karst,  'Aquifer  characteristics,  Al- 
berta, Canada,  Hydrologic  properties,  Hydrologic 
models,  Springs,  Conduits,  Glacial  aquifers, 
Closed-conduit  flow,  Glaciation,  Simulation 
models,  Structural  models. 

A  karst  aquifer  in  the  Rocky  Mountains  of  Alberta, 
Canada  was  studied  to  demonstrate  how  hydrolo- 
gical behavior  can  reveal  physical  structure.  One 
perennial  and  three  intermittent  karst  springs 
served  as  outlets  to  a  number  of  conduits.  The 
oldest  and  largest  of  these  was  possibly  choked  by 
sediment  and  acted  as  a  reservoir  rather  than  a 
conduit,  while  others  conveyed  overflow  floods 
from  the  upper  Saskatchewan  Glacier.  This  karst 
aquifer  is  of  great  antiquity,  but  it  has  been  disrupt- 
ed by  glaciation.  A  simplified  structural  model  was 
presented  to  provide  a  framework  for  future  field 
investigations  and  simulation  modeling  of  aquifers 
of  this  type.  (Michael-PTT) 
W87-03650 


HYDROCHEMICAL  INTERPRETATION  OF 
GROUNDWATER  FLOW  SYSTEMS  IN  QUA- 
TERNARY SEDIMENTS  OF  SOUTHERN  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Geology. 

K.  W.  F.  Howard,  and  P.  Beck. 

Canadian  Journal  of  Earth  Sciences  CJESAP,  Vol. 

23,  No.  7,  p  938-947,  July  1986.  8  fig,  3  tab,  28  ref. 

Descriptors:  'Groundwater  movement,  'Water 
chemistry,  'Tracers,  'Sediments,  'Ontario,  Over- 
burden, Aquifer  systems,  Aquifer  characteristics, 
Hydrogen  ion  concentration,  Ions,  Tritium,  Ion 
exchange,  Sodium  chloride,  Nitrates,  Chemical 
analysis,  Permeability,  Iodides,  Regional  analysis, 
Water  analysis. 

Hydrochemical  techniques  were  used  to  study  the 
hydraulic  integrity  and  regional  flow  behavior  of 
14  aquifer  systems  within  the  Quaternary  overbur- 
den of  southern  Ontario.  This  technique  had  not 
been  previously  applied  on  a  regional  scale  to 
shallow  systems  where  sediment  geochemistry  and 
flow  conditions  are  widely  variable.  Over  260  well 
water  samples  were  analyzed  for  pH  and  major 
and  subsidiary  ions  and  selected  samples  were  ana- 


lyzed for  tritium.  Groundwaters  were  classified 
into  eight  water  types,  two  of  which  were  sodium 
chloride  in  character  and  of  bedrock  origin.  Of  the 
remaining  six,  four  were  related  by  a  chemical 
evolutionary  sequence  showing  transition  from  a 
tritiated,  low-iodide  CaHC03  recharge  water  to  an 
ion-exchanged,  NaHC03  water  low  in  tritium  and 
enriched  in  iodide.  The  existence  of  this  sequence 
implies  a  regional,  composite  flow  system  involv- 
ing seven  supposedly  discrete  aquifer  systems.  The 
two  remaining  water  types  were  recently  tritated 
and  contaminated  by  road  salt  and  agricultural 
nitrate.  Together  with  the  CaHC03  waters,  these 
clearly  delineate  major  areas  of  recharge  and  dem- 
onstrate that  the  covering  of  the  Hamilton  Till  is 
extensively  permeable.  (Author's  abstract) 
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USE  OF  A  MICROCOMPUTER  FOR  RECORD- 
ING AND  ANALYSIS  OF  BOREHOLE  LOG- 
GING DATA  IN  HYDROGEOLOGICAL  INVES- 
TIGATIONS, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  7B. 
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HYDROGEOCHEMISTRY  OF  THE  LOWER 
GREENSAND  AQUIFERS  SOUTH  OF 
LONDON,  ENGLAND, 

Thames  Water  Authority,  Reading  (England). 
M.  Morgan-Jones. 

Quarterly  Journal  of  Engineering  Geology 
QJEGA7,  Vol.  18,  No.  4,  p  443-458,  1985.  8  fig,  5 
tab,  18  ref. 

Descriptors:  'Aquifer  systems,  'Water  chemistry, 
•Water  quality,  'England,  Aquifer  characteristics, 
Carbonates,  Recharge  water,  Acidity,  Hydrogen 
ion  concentration,  Dissolved  oxygen,  Saline  water, 
Manganese,  Iron,  Heavy  metals,  Tritium,  Ground- 
water. 

Hydrogeochemical  studies  of  two  of  England's 
Lower  Greensand  aquifers  indicate  that  they  were 
depleted  in  readily  soluble  mineral  species.  This 
deficiency,  particularly  in  carbonates,  removes  a 
potential  buffer  control  on  acidic  recharge  water 
and  ensures  that  unconfined  groundwaters  in  both 
aquifers  exhibit  low  pH  values  and  have  low  con- 
centrations of  total  dissolved  solids.  At  the  onset  of 
confined  conditions,  dissolved  oxygen  was  rapidly 
removed  and  redox  potential  Eh  decreases  as  aqui- 
fer conditions  become  strongly  reducing.  Saline 
water  was  present  at  depth  in  the  confined  zones. 
All  heavy  metal  concentrations,  except  manganese 
and  iron,  were  low  exhibiting  values  around  the 
detection  limit.  Tritium  and  stable  isotope  analyses 
indicate  that  confined  boreholed  sources  were  ab- 
stracting a  gradually  increasing  component  of  post- 
1953  recharge  water.  All  sources  contain  tritium 
concentrations  over  5  tritium  units  and  some  have 
concentrations  exceeding  15  units.  (Author's  ab- 
stract) 
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SILICICLASTIC  COASTAL  SABKHA,  CAPRI- 
CORN COAST,  QUEENSLAND,  AUSTRALIA, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Geology  and  Geophysics. 

P.  G.  Flood,  and  P.  D.  Walbran. 

Sedimentary  Geology  SEGEBX,  Vol.  48,  No.  3/4, 

p  169-181,  July  1986.  8  fig,  19  ref. 

Descriptors:  'Sabkhas,  'Evaporites,  'Queensland, 
Australia,  Coasts,  Seawater,  Aquifer  systems,  Sea- 
sonal variation,  Flow  discharge,  Subsurface  water, 
Brines,  Weirs,  Channel  inflow,  Salinity,  Cations, 
Calcium  ions,  Gypsum,  Chemical  precipitation, 
Halite,  Aragonite,  Calcium  carbonate,  Classifica- 
tion. 

The  occurrence  of  sedimentary  evaporitic  minerals 
within  siliciclastic  sediments  deposited  at  a  coastal 
sabkha  in  Queensland,  Australia  was  described. 
Evaporative  pumping  during  dry  winter  months 
was  the  dominant  hydrologic  process  in  this 
sabkha  and  water  lost  from  subsurface  brines  was 
replenished  by  a  subsurface  flow  of  seawater.  The 
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main  aquifer  below  the  sabkha  surface  is  a  carbona- 
ceous sandy  unit.  A  weir  across  the  tidal  channel 
maintains  a  relatively  uniform  subsurface  water 
level  during  wet  periods,  but  during  dry  months 
the  piezometric  gradient  causes  a  unidirectional 
water  flow  from  the  ocean  inlet  through  a  man- 
grove-lined channel  to  the  aquifer.  Subsurface 
water  analysis  revealed  a  range  from  almost 
normal  marine  salinity  in  the  lake  to  a  four-fold 
increase  in  subsurface  brines.  There  was  a  linear 
increase  in  major  cation  concentrations  except  for 
Ca(2+)  which  was  depleted  due  to  gypsum  pre- 
cipitation. During  dry  months,  a  halite  crust  forms 
at  the  surface.  In  contrast  to  previously  described 
sabkhas,  aragonite  is  absent  which  may  be  due  to 
the  large  organic  matter  content  of  aquifer  sedi- 
ments inhibiting  calcium  carbonate  precipitation. 
This  sabkha  represents  an  additional  type  to  Han- 
ford's  classification  of  sabkhas.  (Author's  abstract) 
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THORNTHWAJTE-MATHER  PROCEDURE  AS 
A  SIMPLE  ENGINEERING  METHOD  TO  PRE- 
DICT RECHARGE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2G. 
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GROUNDWATER  FLOW  INTO  LAKE  MICHI- 
GAN FROM  WISCONSIN, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Geological 

Sciences. 

D.  S.  Cherkauer,  and  B.  R.  Hensel. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  261-271,  May  1986.  3  fig,  3  tab,  15  ref.  Federal 

Grant  NA80AA-D-0OO86,  project  144-T576. 

Descriptors:  *  Surface-ground  water  relations, 
•Groundwater  movement,  *Lake  Michigan,  *Wis- 
consin,  *Hydrologic  budget,  'Model  studies, 
'Geohydrology,  Groundwater,  Hydrology,  Pump- 
ing, Flow,  Lake  shores,  Shores,  Sensitivity  analy- 
sis, Permeability  coefficient,  Sediments,  Hydraulic 
gradient,  Aquifers. 

Detailed  hydrogeological  study  was  done  at  six 
sites  along  the  Lake  Michigan  shoreline  in  Wiscon- 
sin to  investigate  the  factors  controlling  ground- 
water flow  into  the  lake.  At  each  site,  a  flux  of 
groundwater  to  the  lake  was  calculated  for  both 
natural  conditions  and  the  existing  conditions  cre- 
ated by  pumping.  The  values  from  each  site  were 
then  been  extrapolated  to  the  entire  portion  of  the 
total  shoreline  having  similar  hydrogeology  in 
order  to  calculate  a  total  flow  of  groundwater  to 
the  lake.  Sensitivity  analysis  with  a  digital  model 
was  used  to  define  limits  on  the  similarity  of  hy- 
drogeologic  conditions.  The  net  flow  calculated  is 
580-880  cu  m/day/km  of  shoreline,  which  falls 
within  the  previously  published  range  of  1 10-8200 
cu  m/day/km.  Human  activity  may  have  reduced 
the  natural  flow  as  much  as  15%.  The  estimated 
natural  flow  was  between  7  and  1 1%  of  the  surface 
water  contribution  to  the  lake  from  the  study  area. 
(Author's  abstract) 
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LAYERED  AQUIFER  MODEL  OF  ATOLL 
ISLAND  HYDROLOGY:  VALIDATION  OF  A 
COMPUTER  SIMULATION, 

Nevada  Univ.  System,  Reno.  Desert  Research  Inst. 

M.  E.  Herman,  R.  W.  Buddemeier,  and  S.  W. 

Wheatcraft. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  303-322,  May  1986.  8  fig,  1  tab,  30  ref,  append. 

DOE  Contract  W-7405-ENG-48. 

Descriptors:  *Saline-freshwater  interfaces,  'Aqui- 
fer  models,  'Computer  models,  *FEMWater 
model,  'Simulation,  *Model  studies,  *Atolls,  *Hy- 
drologic  models,  'Groundwater  movement, 
Groundwater,  Computers,  Water  level,  Permeabil- 
ity coefficient,  Water  table,  Flow,  Tidal  effects, 
Hydrology,  Geology,  Enjebi  Island,  Lagoons. 

The  finite-element  model  FEMWATER  was  used 
to  simulate  groundwater  movement  in  the  two- 
dimensional  vertical  plane  of  an  atoll  island  section 


consistent  with  Enjebi  Island  (Enewetak  Atoll).  A 
tidally  varying  water  level  was  applied  to  the 
ocean  and  lagoon  boundaries,  and  the  model  was 
run  until  pseudo  steady-state  conditions  were 
achieved  in  the  groundwater  variations.  Hydraulic 
head  contours  in  the  vertical  section  indicate  that 
water  motion  under  the  supratidal  portion  of  the 
island  was  almost  exclusively  vertical.  Calculated 
water  table  tidal  lags  and  efficiencies  agree  with 
measured  values  from  shallow  wells  on  Enjebi 
Island,  confirming  the  validity  of  the  layered  aqui- 
fer model  and  the  approximate  magnitudes  of  the 
hydraulic  conductivities.  Model  results  near  island 
margins  can  be  interpreted  to  explain  other  fea- 
tures of  hydrologic  field  data  from  atoll  islands. 
Results  emphasize  the  importance  of  tidal  effects 
and  vertical  water  flow  on  reef  island  groundwater 
systems,  and  cast  doubt  on  the  utility  of  traditional 
models  using  the  Dupuit  assumptions  of  essentially 
horizontal  flow.  (Author's  abstract) 
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STEADY  GROUNDWATER  FLOW  FROM 
CONSTANT  HEAD  RECHARGE  WELLS  IN 
SEMI-CONFINED  AQUIFERS, 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 

Dept.  of  Soil  and  Water  Engineering. 

S.  K.  Shakya,  and  S.  R.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  323-332,  May  1986.  1  fig,  2  tab,  13  ref. 

Descriptors:  'Groundwater  movement,  'Recharge 
wells,  'Semi-confined  aquifers,  'Confined  aquifers, 
•Water  management,  'Hydraulics,  Wells,  Gravity 
flow,  Aquifers,  Flow,  Resources  management,  Irri- 
gation wells,  Numerical  analysis,  Mathematical 
studies,  Surface  runoff,  Runoff. 

Gravity  recharge  of  filtered  runoff  water  into 
aquifers  through  existing  irrigation  wells  has  po- 
tential to  solve  numerous  water  management  prob- 
lems. Three  cases  of  a  fully  penetrating  irrigation 
well  installed  in  a  two  aquifer  system  were  ana- 
lyzed. Equations  for  the  steady  piezometric  head 
distribution  and  recharge  rate  to  each  aquifer  for 
the  three  cases  were  developed.  Computations  are 
presented  and  application  of  the  solutions  is  dis- 
cussed. Although  the  solutions  were  developed  for 
constant-head  recharge  wells,  they  could  also  be 
used  for  constant-head  discharge  wells.  (Author's 
abstract) 
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REVIEW  OF  THE  FACTORS  AFFECTING  THE 
DEVELOPMENT  OF  GHYBEN-HERTZBERG 
LENSES  IN  THE  BAHAMAS, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). Family  Island  Div. 
R.  V.  Cant,  and  P.  S.  Weech. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
p  333-343,  May  1986.  3  fig,  5  tab,  5  ref. 

Descriptors:  'Saline-freshwater  interfaces, 
'Ghyben-Hertzberg  lenses,  'Bahamas,  'Ground- 
water, 'Geohydrology,  'Hydrology,  Geology, 
Geography,  Climatology,  Rainfall,  Limestone, 
Rock  properties,  Permeability,  Saline  water, 
Brackish  water,  Water,  Wells,  Boreholes,  Inter- 
faces, Density,  Physical  properties. 

The  groundwater  resources  of  the  Bahamas  occur 
in  Ghyben-Hertzberg  lenses.  Lens  development  is 
controlled  by  island  size,  shape,  climate,  and  geolo- 
gy. Rainfall  is  the  source  of  all  freshwater  in  these 
lenses;  the  largest  lenses  form  on  islands  with  rain- 
fall in  excess  of  1,150  mm/a,  and  where  the  island 
is  oriented  along  an  east-west  axis.  The  major 
geological  factor  is  the  age  of  the  surrounding 
limestone;  as  limestones  become  older,  they  devel- 
op more  conductive  hydraulic  systems,  reducing 
freshwater  retention.  Freshwater  appears  to  be 
'floating'  on  brackish  and  saline  water.  This  may 
be  an  apparent  effect  of  the  dynamic  nature  of  the 
lens,  and  is  better  displayed  in  certain  boreholes 
penetrating  the  interface:  the  interface  disappears 
when  wells  are  pumped  and  reappears  when  the 
pump  is  turned  off.  Water  density  does  not  create 
the  new  interface  in  the  borehole,  but  it  is  rede- 
fined by  the  inflow  of  water  from  the  surrounding 
aquifer.  Evidence  suggests  that  lenses  are  main- 
tained at  least  in  part  by  the  difference  in  density  of 
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the  two  types  of  water.  It  is  concluded  that  all 
these  factors  are  important  in  the  development  of 
freshwater  lenses,  and  that  any  of  them  may  pre- 
dominate in  a  given  situation.  (Author's  abstract) 
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MOVEMENT  OF  XYLENE  THROUGH  UN- 
SATURATED SODLS  FOLLOWING  SIMULAT- 
ED SPILLS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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EARLY  STAGE  OF  HYDROGEOLOGY  IN  THE 

UNITED  STATES,  1776  TO  1912, 

Parker  and  Associates,  Tampa,  FL. 

G.  G.  Parker. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

5,  p  701-716,  October  1986.  15  fig,  82  ref,  append. 

Descriptors:  'Geohydrology,  'History,  'Meinzer 
Era,  'Groundwater,  Environment,  Engineering, 
Discharge,  Recharge,  Pumping  tests,  Mathematical 
models,  Hydrology,  Geology,  Irrigation,  Aquifers, 
Hydrologic  budget,  Wells,  Grain  crops,  Crop 
yield. 

Hydrogeology  is  concerned  largely  with  ground 
water  and,  as  ground  water  occurs  in  a  geologic 
environment,  an  understanding  of  the  geologic 
fabric  and  framework  is  essential  to  its  develop- 
ment and  use.  But  ground-water  flow,  discharge, 
recharge,  response  to  pumping  and  other  related 
matters,  including  salt-water  encroachment,  are  de- 
scribed by  mathematical  formulas  and  tested  by 
engineering  techniques.  Until  both  the  sciences  of 
geology  and  engineering  hydrology  were  far 
enough  advanced  to  be  of  practical  help,  in  the  late 
1 800's,  hydrogeologic  progress  was  stymied.  Addi- 
tionally, an  economic  need  for  hydrogeologists 
was  required  before  a  demand  developed  for  such 
scientists.  With  the  opening  of  the  West  in  the  late 
1860's  the  demand  came.  Hydrogeologists  were 
needed  to  find  irrigation  water  for  the  arid  lands. 
Concomitantly,  in  the  South,  ground  water  was 
needed  for  growing  rice,  corn,  and  cotton.  The 
rapid  growth  of  cities,  especially  in  the  North, 
required  hydrogeologists  to  find  safe  supplies  of 
clean,  pure  water  to  replace  polluted  surface-water 
sources.  By  the  early  1900's  engineering  techniques 
and  equipment  needed  to  drill  and  pump  the  deep 
wells  and  to  evaluate  the  aquifer  pumping  tests 
were  available,  satisfactory  for  the  times,  but 
clumsy  and  awkward  by  modern  standards.  By 
1912,  the  beginning  of  the  Meinzer  Era,  the  U.S. 
Geological  Survey  had  developed  into  the  fore- 
most governmental  scientific  organization  in  the 
world  and  its  small  cadre  of  hydrogeologists  were 
world  leaders  in  their  science.  A  wealth  of  infor- 
mation concerning  the  history  and  development  of 
the  science  was  summarized  by  Meinzer  (1934). 
Oscar  E.  Meinzer,  regarded  as  the  Father  of  Hy- 
drogeology in  America,  was  the  third  Chief  of  the 
Ground- Water  Branch  (1912-1946).  (Author's  ab- 
stract) 
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EFFECT    OF    GROUND-WATER    RECHARGE 

ON     CONFIGURATION     OF     THE     WATER 

TABLE   BENEATH   SAND   DUNES   AND   ON 

SEEPAGE  IN  LAKES  IN  THE  SANDHDLLS  OF 

NEBRASKA,  U.S.A., 

Geological  Survey,  Lakewood,  CO. 

T.  C.  Winter. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 

p  221-237,  October  1,  1986.  9  fig,  14  ref. 

Descriptors:  'Groundwater  recharge,  'Surface- 
groundwater  relations,  'Water  table  fluctuations, 
'Sand  dunes,  'Seepage,  'Lakes,  Nebraska,  Obser- 
vation wells,  Topography,  Groundwater  move- 
ment, Altitude,  Sandhills,  Dunes. 

The  interaction  of  lakes  and  ground  water  has  been 
the  subject  of  increased  research  during  the  past 
decade.  Prior  to  this  time,  concepts  of  groundwat- 
er movement  relative  to  lakes  were  based  on  little 
onsite  data,  or  on  studies  where  groundwater  in- 
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si i  LiiiK.-ni.it ■<  'ii  at  a  site  was  inadequate;  either  too 
few  wells  were  used  or  they  were  not  appropriate- 
ly placed.  Analysis  of  water-level  fluctuations  in 
about  30  observation  wells  and  5  lakes  in  the 
Crescent  Lake  National  Wildlife  Refuge  in  the 
sandhills  of  Nebraska  indicates  water-table  config- 
uration beneath  sand  dunes  in  this  area  varies  con- 
siderably, depending  on  the  configuration  of  the 
topography  of  the  dunes.  If  the  topography  of  an 
interlake  dunal  area  is  hummocky,  groundwater 
recharge  is  focused  at  topographic  lows  causing 
formation  of  water-table  mounds.  These  mounds 
prevent  groundwater  movement  from  topographi- 
cally high  lakes  to  adjacent  lower  lakes.  If  a  dune 
ridge  is  sharp,  the  opportunity  for  focused  re- 
charge does  not  exist,  resulting  in  water-table 
troughs  between  lakes.  Lakes  aligned  in  descend- 
ing altitudes,  parallel  to  the  principal  direction  of 
regional  groundwater  movement,  generally  have 
seepage  from  higher  lakes  toward  lower  lakes. 
(Alexander-PTT) 
W87-03823 


ESTIMATION  OF  LONG-TERM,  DIFFUSE 
GROUNDWATER  DISCHARGE  IN  THE 
NORTHERN  SAHARA  USING  STABLE  ISO- 
TOPE PROFILES  IN  SOIL  WATER, 

Paris- 11  Univ.,  Orsay  (France).  Lab.  d'Hydrologie 
et  de  Geochemie  Isotopique. 
J.  Ch.  Fontes,  M.  Yousfi,  and  G.  B.  Allison. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  315-327,  October  1,  1986.  4  fig,  1  tab,  22  ref. 
International  Atomic  Energy  Agency  Contract 
2866  R2/GS. 

Descriptors:  'Tracers,  'Groundwater  movement, 
'Discharge,  'Stable  isotopes,  'Evaporation,  'Iso- 
tope studies,  'Soil  water,  Water  table  profiles, 
Groundwater  depletion,  Infiltration,  Accumula- 
tion, Chlorides,  Water  loss,  Mathematical  models, 
Hydrology,  Arid  zone  hydrology,  Sahara  desert. 

Groundwater  is  often  the  only  water  resource 
available  for  exploitation  in  arid  and  semi-arid 
areas  and  its  management  relies  critically  on  a 
knowledge  of  the  water  balance.  A  component  of 
the  water  balance  which  is  often  ignored,  is  the 
diffuse  discharge  which  can  occur  through  the 
unsaturated  zone  when  the  water  table  is  within  20 
m  of  the  surface.  As  the  water  table  becomes 
deeper  the  fluxes  may  be  small,  but  because  large 
areas  are  often  involved,  the  quantity  of  water  lost 
in  this  way  may  be  considerable.  Stable  isotope 
profiles  in  soil  water  in  the  Sahara  were  interpret- 
ed in  terms  of  the  hydrologic  processes  taking 
place.  At  one  site,  where  the  water  table  was  at 
about  10  m  depth,  the  isotope  data  were  interpret- 
ed using  the  model  of  Barnes  and  Allison  to  show 
that  the  water  loss  by  evaporation  from  the  water 
table  is  about  2  mm/r.  At  another  site  nearby  there 
was  a  net  evaporative  loss  from  the  water  table, 
but  the  evaporation  was  interrupted  by  occasional 
infiltration  events.  It  is  suggested  that  accumula- 
tion of  chloride  in  soil  water  can  give  information 
about  the  onset  of  aridity  in  the  Sahara.  (Alexan- 
der-PTT) 
W87-03827 


STEADY  FLOW  FROM  AN  INJECTION  WELL 
IN  LEAKY  AQUIFERS, 

Punjab    Agricultural    Univ.,    Ludhiana    (India). 
Dept.  of  Soil  and  Water  Engineering. 
S.  K.  Shakya,  S.  R.  Singh,  and  B.  Anjaneyulu. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  329-341,  October  1,  1986.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Steady  flow,  'Injection  wells, 
•Leaky  aquifers,  'Water  management,  Hydraulics, 
Semi-confined  aquifers,  Equations,  Accretion, 
Transmissivity,  Distribution,  Numerical  analysis, 
Recharge,  Groundwater  movement,  Permeability 
coefficient. 

Injection  wells  are  used  for  combating  sea  water 
intrusion,  replenishing  groundwater  supplies, 
draining  storm  water,  dissipating  heat  and  manag- 
ing liquid  wastes.  The  hydraulics  of  such  wells 
have  been  derived  from  the  equations  of  discharge 
wells  by  changing  the  sign  of  discharge.  The 
theory  of  groundwater  flow  towards  a  well  in 
single  aquifers  is  well  developed.  However,  more 


is  to  be  accomplished  for  wells  in  multiple  aquifers. 
The  hydraulics  of  fully  penetrating  injection  wells 
in  two  semi-confined  aquifers  overlain  by  a  thick 
soil  slab  were  analyzed.  Equations  for  steady  pie- 
zometric  head  distribution  in  the  two  semi-con- 
fined aquifers  arising  due  to  constant  rate  of  injec- 
tion into  (1)  the  lower  aquifer,  (2)  the  upper  aqui- 
fer, and  (3)  both  aquifers,  were  derived.  These 
solutions  were  developed  under  conditions  of  ac- 
cretion from  the  land  surface.  In  the  absence  of 
accretion,  when  the  well  is  fully  penetrating  both 
aquifers,  it  was  analytically  shown  that  the  ratio  of 
fluxes  through  the  aquifers  is  equal  to  their  trans- 
missivity ratio.  Sample  computations  of  the  three 
cases  ascertain  the  validity  of  the  solutions.  (Alex- 
ander-PTT) 
W87-03828 


STUDY  OF  URANIUM  AND  THORIUM 
SERIES  ISOTOPES  IN  CHALK  GROUNDWAT- 
ERS OF  LINCOLNSHIRE,  U.K., 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03829 


PHYSICO-CHEMICAL,  LITHOLOGICAL  AND 
HYDROLOGICAL  FACTORS  INFLUENCING 
THE  EVOLUTION  OF  IRON  AND  MANGA- 
NESE CONCENTRATION;  DISCUSSION  OF 
THE  RESULTS  OBTAINED  ON  EXPERIMEN- 
TAL FIELDS  OF  THE  ALLUVIAL  PLAIN  OF 
THE  SAONE,  FRANCHE-COMTE  (PARA- 
METRES  PHYSICO-CHIMIQUES,  LITHOLO- 
GIQUES  ET  HYDROLOGIQUES  INFLUEN- 
CANT  DEVOLUTION  DANS  LE  TEMPS  DES 
TENEURS  EN  FER  ET  EN  MANGANESE;  CRI- 
TIQUE DES  RESULTATS  OBTENUS  SUR  DES 
CHAMPS  EXPERTMENTAUX  DE  LA  PLAINE 
ALLUVTALE  DE  LA  SAONE  (FRANCHE- 
COMTE)), 

Universite  de  Franche-Comte,  Besancon  (France). 
Lab.  de  Geologie  Structurale  et  Appliquee. 
P.  Chauve,  J.  Mania,  C.  Mignot,  A.  Recoules,  and 
F.  Remy. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  367-390,  October  1,  1986.  10  fig,  5  tab,  12  ref, 
append. 

Descriptors:  'Water  chemistry,  'Geochemistry, 
'Groundwater  chemistry,  'Hydrologic  properties, 
•Hydrologic  cycle,  'Alluvial  aquifers,  'Ground- 
water, Correlation  analysis,  Rapid  flow,  Recharge, 
Iron,  Physiochemical  properties,  Manganese,  Allu- 
vial plains,  Oxidation-reduction  potential,  Saone 
River,  France,  Seasonal  variation,  Chemical  pre- 
cipitation. 

The  mechanism  for  the  evolution  of  iron  and  man- 
ganese values  in  groundwater  in  the  alluvial  aqui- 
fer of  the  Saone  river  during  two  hydrologic 
cycles  is  discussed.  Correlations  between  tests 
holes  at  the  various  experimental  sites  have  shown 
the  complexity  of  alluvial  geology.  The  aquifer 
consists  of  channels  where  flow  is  rapid  and  finer 
alluvial  deposits  where  the  flow  is  slower.  The 
alluvial  system  is  recharged  from  the  valleysides, 
drained  by  the  river  and  confined  under  superficial 
clay  loams.  Iron  and  manganese  can  be  differentiat- 
ed by  their  forms  in  solution:  manganese  is  normal- 
ly present  as  the  ion  (Mn(2  +  )),  iron  is  most  often 
complexed.  Because  of  this,  they  react  differently 
in  response  to  physico-chemical  variations  in  the 
water  table.  The  behavior  of  manganese  can  be 
examined  using  thermodynamical  reactions:  it  de- 
pends on  the  pH  and  especially  the  Eh  of  the 
water,  the  values  decreasing  when  the  conditions 
become  oxidizing.  The  behavior  of  iron  is  identical 
when  the  percentage  of  complexed  forms  is  low, 
with  a  tendency  to  precipitate  under  less  oxidizing 
conditions  than  those  required  for  manganese. 
When  iron  is  present  as  the  complexed  form,  it  is 
less  responsive  to  physico-chemical  variations  and 
can  remain  in  solution  under  more  oxidizing  condi- 
tions. Eh  is  the  major  factor  for  determining  the 
iron  and  manganese  values  in  alluvial  groundwat- 
ers. Large  seasonal  variations  in  Eh  (and  subse- 
quently Fe(2  +  )  and  Mn(2  +  )  are  present,  the  most 
reducing  conditions  occurring  in  summer  and 
autumn.  (Author's  abstract) 
W87-03830 


CHANGES  OF  GROUND-WATER  QUALITY 
NEAR  A  WELL  UNDERGOING  ACID  TREAT- 
MENT, 

Krakow  Technical  Univ.  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03845 


DEPOSITIONAL  ENVIRONMENTS  OF 
BURIED-VALLEY  AQUIFERS  IN  NORTH 
DAKOTA, 

North  Dakota  Geological  Survey,  Grand  Forks. 
A.  E.  Kehew,  and  W.  M.  Boettger. 
Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  728- 
734,   November-December    1986.    10  fig,    10  ref. 

Descriptors:  'Aquifers,  'North  Dakota,  •Buried 
aquifers,  'Valleys,  Glacial  lakes,  Geomorphology, 
Sediments,  Fluvial  sediments.  Sediment  deposition. 

Many  buried-valley  aquifers  in  North  Dakota 
occupy  narrow,  trench-like  valleys  incised  through 
glacial  sediment  into  bedrock.  By  analogy  with 
nonburied  valleys  of  similar  size,  shape,  and  geo- 
morphic  characteristics,  the  buried  valleys  are  in- 
terpreted to  be  glacial-lake  spillways  formed 
during  glaciations  prior  to  the  last  advance  and 
retreat.  Water-bearing  sediments  that  fill  these 
buried  valleys,  although  traditionally  interpreted  as 
glacial  outwash,  are  commonly  composed  of  nong- 
lacial  fluvial  sediments  deposited  between  glacia- 
tions. Interglacial  fluvial  systems  that  occupied  the 
glacial-lake  spillways  include  major  trunk  streams 
draining  the  Rocky  Mountains  as  well  as  sluggish, 
underfit  streams  with  small  drainage  areas.  Depos- 
its associated  with  the  latter  type  consist  of  fine- 
grained fluvial  and  lacustrine  sediments  in  the 
valley  centers  grading  into  coarser  sediments  of 
alluvial-fan  origin  along  the  valley  sides.  Thus,  in 
some  buried  valleys,  the  most  productive  aquifers 
may  lie  along  the  valley  sides  rather  than  in  the 
valley  centers.  (Author's  abstract) 
W87-03846 


GEOCHEMISTRY  OF  SALT  WATER  BE- 
NEATH THE  ROLLING  PLATNS,  NORTH- 
CENTRAL  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

B.  C.  Richter,  and  C.  W.  Kreitler. 
Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  735- 
742,   November-December   1986.    10  fig,    15  ref. 
DOE  Contract  DE-AC97-83WM46651. 

Descriptors:  'Geochemistry,  'Saline  water, 
'Water  pollution  sources,  'Texas,  Sodium  chlo- 
ride, Bromine  chloride,  Brine,  Groundwater  qual- 
ity, Halite,  Aquifers,  Chemical  analysis. 

Sodium-chloride  brine  underlies  the  shallow  sub- 
surface and  discharges  at  numerous  surface  loca- 
tions in  the  Rolling  Plains  of  north-central  Texas. 
According  to  the  ratios  of  Na/Cl  and  Br/CI,  and 
supported  by  the  contribution  of  other  chemical 
constituents,  two  major  brine  types  can  be  distin- 
guished: (1)  brine  derived  from  dissolution  of  halite 
by  fresh  groundwater,  and  (2)  brine  derived  from 
discharge  of  deep-basin  brine  aquifers.  All  salt- 
spring  brines  as  well  as  shallow  subsurface  brines 
in  the  northern  and  western  parts  of  the  Rolling 
Plains  represent  halite-dissolution  brine,  whereas 
deep-basin  brine  is  represented  by  samples  in  the 
shallow  subsurface  in  the  south.  The  oxygen  and 
hydrogen  isotopic  composition  of  the  halite-disso- 
lution brines  indicates  a  local,  meteoric  origin  for 
these  brines.  Shallow  subsurface  samples  from  the 
southeastern  Rolling  Plains  graphically  include 
deep-basin  brine  values  and  meteoric-water  values 
as  end  points,  suggesting  mixing  of  deep-basin 
brine  with  local  meteoric  groundwater.  (Author's 
abstract) 
W87-03847 


INTERPRETATION  OF  SLUG  TEST  DATA, 

Woodward-Clyde  Consultants,  Solon,  OH. 

N.  S.  Pandit,  and  R.  F.  Miner. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  743- 

749,  November-December  1986.  5  fig,  1  tab,  6  ref. 
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Descriptors:  *Slug  tests,  •Permeability,  'Aquifer 
testing,  'Data  interpretation,  'Hydraulic  head, 
Groundwater,  Aquifers,  Mathematical  analysis, 
Computer  programs,  Performance  evaluations, 
Test  wells. 

Slug  tests  offer  a  quick  and  inexpensive  field 
method  for  obtaining  localized  permeability  values. 
The  most  commonly  used  method  of  interpreting 
slug  test  data  requires  considerable  engineering 
judgement,  and  can  potentially  lead  to  an  inconsist- 
ency in  its  application.  One  of  the  inconsistencies  is 
usually  in  the  estimation  of  the  initial  excess  head; 
the  proposed  Translation  Method  offers  a  way  of 
reducing  the  inconsistency.  Another  inconsistency 
can  result  from  the  subjective  process  of  matching 
actual  data  with  published  type  curves  of  expected 
well  response  in  different  aquifers.  It  is  proposed 
that  a  standard  numerical  method  should  be  em- 
ployed for  consistent  application  and  automation 
of  this  process.  Other  limitations  are:  (1)  Partial 
penetration  of  a  well  screen  into  a  confined  aquifer 
has  not  been  directly  addressed  in  this  study.  Con- 
ventional methods  of  accounting  for  partial  pene- 
tration effects  may  be  followed  when  appropriate; 
(2)  Criteria  for  identification  and  treatment  of  erro- 
neous data  points  within  the  steady  response  curve 
are  not  addressed  in  this  study.  The  effects  of  'bad' 
data  points  can  have  a  significant  impact  on  results, 
especially  if  they  occur  at  the  start  of  the  steady- 
state  response.  Recent  and  current  research  on 
general  statistical  methods  to  evaluate  the  validity 
of  individual  data  points  may  warrant  application. 
Preliminary  comparisons  indicate  that  the  pro- 
posed Translation  Method  is  sufficiently  accurate 
in  estimating  the  permeability  and  transmissibility 
of  the  tested  soil  stratum.  The  proposed  Method  is 
also  a  more  direct  and  consistent  method  as  com- 
pared to  the  current  methods.  To  achieve  consist- 
ency in  the  analytical  procedures,  a  mathematical 
method  of  curve-matching  should  be  followed. 
Computer  software  using  a  numerical  curve- 
matching  procedure  was  developed.  Preliminary 
parametric  studies,  using  the  data  available  to  the 
authors,  indicate  that  test  results  may  be  jeopard- 
ized if  the  steady  portion  of  the  response  curve 
does  not  begin  within  10%  of  the  time  that  is 
required  to  dissipate  80%  of  the  initial  excess  head. 
Analysis  of  slug  test  data  must  always  be  seasoned 
with  consideration  of  the  limited  areal  influence  of 
the  test,  and  additional  site  investigations.  (Lantz- 
PTT) 
W87-03848 


ANALYSIS    OF    GEOPHYSICAL    LOGS    OF 
WATER  WELLS  WITH  A  MICROCOMPUTER, 

For  primary  bibliographic  entry  see  Field  7C. 
W87-03849 


PRELIMINARY  EVALUATION  OF  A  GEO- 
THERMAL  AQUIFER  IN  SOUTHERN  ENG- 
LAND, 

British  Geological  Survey,  Wallingford  (England). 
Hydrogeology  Research  Group. 
W.  G.  Burgess. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  770- 
776,  November-December  1986.  4  fig,  3  tab,  11  ref. 
Commission  of  the  European  Communities  Con- 
tract A2  116  UK. 

Descriptors:  *Geothermal  resources,  'Aquifers, 
'England,  Core  logging.  Core  analysis.  Sandstone, 
Temperature,  Transmissivity,  Geophysics. 

The  preliminary  evaluation  of  the  first  direct-use 
(low  enthalpy)  geothermal  well  in  the  United 
Kingdom  included  core  analysis,  geophysical  log- 
ging, and  drill-stem  testing.  The  effective  aquifer  is 
restricted  to  a  few  relatively  thin  loosely  cemented 
bands  in  the  Triassic  sandstones  at  a  depth  of 
approximately  1660  m.  With  an  aquifer  tempera- 
ture of  at  least  67  C  the  initial  assessment  of 
transmissivity,  1 8  sq  m/day,  suggested  that  a  ther- 
mal yield  of  approximately  2.5  MW  would  be 
obtainable.  The  results  are  in  reasonable  agreement 
with  those  of  a  subsequent  long-term  production 
test.  (Author's  abstract) 
W87-03851 


DESIGN  AND   COST  ANALYSIS   OF   RAPID 
AQUIFER   RESTORATION   SYSTEMS  USING 


FLOW  SIMULATION  AND  QUADRATIC  PRO- 
GRAMMING, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-03852 


INVERSE  SOLUTIONS  OF  HANTUSH'S 
EQUATIONS  FOR  AXISYMMETRIC  MOUND- 
ING, 

New  Hampshire  Water  Supply  and  Pollution  Con- 
trol Commission,  Concord. 
D.  H.  Allen. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  791- 
797,  November-December  1986.  3  fig,  6  tab,  4  ref, 
append. 

Descriptors:  'Groundwater  movement,  'Hantush's 
equation,  'Groundwater  mounding,  'Mathemati- 
cal analysis,  'Mathematical  equations,  'Recharge, 
Groundwater,  Hydraulic  conductivity,  Computers. 

Hantush  provided  time-dependent  equations  for 
describing  groundwater  mounds  resulting  from 
axisymmetric  recharge.  Because  these  equations 
contain  the  well  function,  they  cannot  be  solved 
explicitly  for  the  several  variables  employed  in 
terms  of  the  known  mound  height.  Newton's 
method  provides  a  means  to  achieve  solutions  for 
specific  yield,  hydraulic  conductivity,  time,  or 
radius.  An  additional  routine  is  provided  which 
searches  for  the  second  solution  in  the  case  in 
which  the  inverse  solution  for  hydraulic  conduc- 
tivity is  double-valued.  The  iterations  can  be  per- 
formed on  an  HP-41C  handheld  calculator  with 
three  memory  modules.  The  code  is  provided  and 
will  run  with  or  without  the  printer  attached. 
(Author's  abstract) 
W87-03853 


TWO  PARAMETERS  OF  THE  PHILIP  INFIL- 
TRATION EQUATION:  THEIR  PROPERTIES 
AND  SPATIAL  AND  TEMPORAL  HETEROGE- 
NEITY  IN   A    RED    EARTH    OF   TROPICAL 
SEMI-ARID  QUEENSLAND, 
James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
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DIURNAL  GROUNDWATER  LEVEL  FLUCTU- 
ATIONS IN  SANDY  TILL  -  A  MODEL  ANALY- 
SIS, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Institu- 

tionen  foer  Kulturteknik. 

P.-O.  Johansson. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 

p  125-134,  October  15,  1986.  7  fig,  2  tab,  14  ref. 

Descriptors:  'Diurnal  distribution,  'Groundwater 
level,  'Sandy  till,  'Model  studies,  'Permeability 
coefficient,  Seasonal  variation,  Water  level  fluctua- 
tions, Groundwater  movement,  Evapotranspira- 
tion,  Simulation  analysis,  Capillary  water,  Sweden. 

Diurnal  fluctuations  of  the  groundwater  level  were 
observed  in  sandy  till  in  southeastern  Sweden.  The 
fluctuations  only  appeared  during  summers.  The 
diurnal  fluctuations  were  thought  to  be  caused  by 
variations  in  evapotranspiration.  Since  the  fluctua- 
tions could  also  be  seen  at  great  depths  (>  2m), 
the  question  arose  if  they  were  caused  by  direct 
root  water  uptake  from  or  close  to  the  groundwat- 
er zone  or  by  capillary  transport  due  to  water 
uptake  further  up  in  the  soil  profile.  A  one-dimen- 
sional soil  water  model  was  used  to  simulate  a 
short  period  with  distinct  groundwater  level  fluc- 
tuations. As  a  driving  variable,  an  assumed  varia- 
tion of  the  potential  evapotranspiration  was  ap- 
plied. Water  retention  properties  and  saturated  hy- 
draulic conductivity  were  measured  on  undis- 
turbed core  samples  in  the  laboratory.  Simulations 
with  different  soil  water  retention  properties  and 
root  distributions  were  performed.  The  examples 
indicated  that  the  results  were  sensitive  to  changes 
in  the  soil  water  retention  properties  at  low  ten- 
sions. Using  the  measured  pF-values,  the  roots  had 
to  reach  close  to  the  groundwater  zone  (<  30  cm) 
to  get  diurnal  fluctuations  of  the  same  magnitude 
as  those  observed  in  the  field.  By  changing  the  air- 
entry  values  and  making  the  pF-curves  slightly 


steeper,  fluctuations  of  the  same  magnitude  were 
obtained  even  at  rather  great  distance  between  the 
roots  and  the  groundwater  table  (>  1  m).  (Authors 
abstract) 
W87-03868 


RECALIBRATION  AND  PREDICTIVE  RELI- 
ABILITY OF  A  SOLUTE-TRANSPORT  MODEL 
OF  AN  ntRIGATED  STREAM-AQUIFER 
SYSTEM, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-03870 


SOUTH  DOWNS  CHALK  AQUD7ER:  ITS  DE- 
VELOPMENT AND  MANAGEMENT, 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-03915 


GENERIC  PROBABILISTIC  RISK  ANALYSIS 
FOR  A  HIGH-LEVEL  WASTE  REPOSITORY, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-03920 


CURRENT  PROBLEMS  EN  GROUNDWATER 
RESEARCH  (AKTUELLE  PROBLEME  DER 
GRUNDWASSERFORSCHUNG), 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

G.  Matthess. 

Naturwissenschaften  NATWAY,  Vol.  73,  No.  9,  p 

538-542,  September  1986.  17  ref. 

Descriptors:  'Research  priorities,  'Groundwater, 
'Groundwater  management,  'Groundwater  pollu- 
tion, 'Water  quality  management,  'Water  proper- 
ties, Evaporation,  Geochemistry,  Water  pollution, 
Groundwater  recharge,  Surface  groundwater  rela- 
tions, Chemical  properties,  Physical  properties, 
Chemical  reactions,  Chemical  analysis,  Monitor- 
ing. 

The  main  topics  of  recent  research  on  groundwat- 
er are  defined  by  the  necessity  of  ecologically 
acceptable  groundwater  utilization  and  its  protec- 
tion against  contamination.  Groundwater  manage- 
ment requires  analysis  of  the  complex  interactions 
among  such  processes  as  evaporation,  transpira- 
tion, infiltration,  seepage,  and  recharge.  Important 
research  goals  include  surface  reactions  of  the 
crystalline  and  amorphous  phases  with  pore  solu- 
tions over  a  wide  range  of  temperatures  and  con- 
centrations. For  example,  the  thermal  properties  of 
groundwater  are  a  factor  in  the  mobilization  of 
chemicals  into  the  environment.  Groundwater  pol- 
lution research  has  benefited  by  increased  sensitivi- 
ty of  analytical  methods,  although  more  data  are 
needed  on  background  levels.  Research  also  is 
needed  on  the  effects  of  waste  disposal  and  the 
effects  on  groundwater  of  acid  deposition.  The 
complexity  of  these  problems  requires  an  interdis- 
ciplinary approach.  (Doria-PTT) 
W87-03981 


SLOPE  INSTABILITY  AND  VALLEY  FORMA- 
TION IN  CANADIAN  SOFT  CLAY  DEPOSITS, 

Sherbrooke  Univ.  (Quebec).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-04127 


GEOPHYSICAL  MODELLING  AND  MAPPEMG 
OF  CONTAMINATED  GROUNDWATER 
AROUND  THREE  WASTE  DISPOSAL  SITES 
IN  SOUTHERN  ONTARIO, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04129 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

GROUNDWATER  RESOURCES  IN  THE 
ORKNEY  ISLANDS, 

British  Geological  Survey,  Edinburgh  (Scotland). 
N.  S.  Robins,  and  D.  F.  Ball. 
Scottish  Journal  of  Geology  SJGEAX,  Vol.  22, 
No.  1,  p  55-61,  October  1986.  2  fig,  2  tab,  4  ref. 

Descriptors:  'Groundwater  development,  'Orkney 
Islands,  Water  demand,  Potable  water,  Water 
chemistry,  Sandstones,  Siltstones,  Permeability, 
Boreholes,  Aquifers,  Scotland. 

Groundwater  resources  on  the  Orkney  Islands  are 
being  developed  although  their  potential  is  only 
moderate.  The  sandstones  and  siltstones  of  Devoni- 
an age  in  the  Orkney  Islands  have  low  permeabil- 
ity derived  mainly  from  cracks  and  joints.  The 
groundwater  is  chemically  potable  except  in  one 
borehole  where  pumping  has  exceeded  the  safe 
yeild  of  the  aquifer.  There  is  a  need  for  further 
development  of  groundwater  supplies  in  Orkney, 
particularly  in  the  North  Isles  where  the  present 
surface-water  supplies  suffer  from  turbidity  and 
pollution.  Further  exploitation  of  groundwater  is 
likely,  particularly  on  the  flatter  islands.  (Main- 
PTT) 
W87-04145 


PROTECTION  AND  MANAGEMENT  OF  SPO- 
KANE'S SOLE  SOURCE  AQUIFER, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-04271 


HYDRAULIC  CONDUCTrVITY  AND  CLAY 
DISPERSION  AS  AFFECTED  BY  APPLICA- 
TION SEQUENCE  OF  SALINE  AND  SIMU- 
LATED RAIN  WATER, 

Central  Soil  Salinity  Research  Inst.,  Kama]  (India). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-04296 


POLLUTANT  TRANSPORT  IN  A  SHALLOW 
UNCONFINED  AQUTFER  IN  PERRY,  OHIO, 

Chevron  USA,  Inc.,  New  Orleans,  LA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04314 


2G.  Water  In  Soils 


SYSTEM  OF  CROP  AND  SOIL  MANAGE- 
MENT FOR  THE  WET  SEASON  PRODUC- 
TION OF  FOOD  CROPS  ON  A  HEAVY  CLAY 
SOIL  IN  GUYANA:  1.  EFFECT  OF  MULCHING 
AND  TTLLAGE  ON  SOIL  PROPERTIES  AND 
CROP  YIELDS, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03341 


FD2LD  DETERMINATIONS  OF  THE  HY- 
DRAULLIC  PROPERTIES  OF  FINE  TEX- 
TURED SEDIMENTS  IN  THE  VADOSE  ZONE, 

New   Mexico   Inst,   of  Mining  and  Technology, 
Socorro.  Dept.  of  Geoscience. 
D.  B.  Stephens. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-186228. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Completion  Report,  January  1986.  112  p  39  fig,  8 
tab,  28  ref.  Contract  14-O8-0OO1-G1O56.  USGS 
Project  G1056. 

Descriptors:  'Vadose  zone,  'Hydraulic  conductiv- 
ity, 'Field  tests,  'Bore  hole  geophysics,  On-site 
tests,  Sands,  Moisture  content,  Anisotropy,  Evapo- 
rative flux,  Axisymmetric  infiltration,  Hydraulic 
properties,  Water  table,  Sediments. 

Field  experiments  were  conducted  to  study  a 
borehole  permeameter  method  to  determine  satu- 
rated hydraulic  conductivity,  Ks,  in  the  vadose 
zone  under  deep  and  shallow  water  table  condi- 
tions. Two  sites  were  selected  in  silt  and  sandy 
loam.  Results  of  the  field  tests  are  sensitive  to 
heterogeneity,  water  chemistry,  entrapped  air  and 
temperature.  These  factors  are  believed  to  be  more 


important  than  corrections  for  capillarity  for  the 
sites  tested.  Nevertheless,  most  of  the  infiltration 
from  the  borehole  is  through  unsaturated  soil,  and 
only  a  small  portion  of  soil  surrounding  the  bore- 
hole is  saturated  after  the  infiltration  rate  reaches  a 
quasi-steay  state.  Two  laboratory  experiments 
were  conducted  to  evaluate  the  dependence  of 
anisotropy  on  moisture  content  in  unconsolidated 
stratified  sands.  One  experiment  utilized  large  un- 
disturbed soil  blocks.  The  evaporative  flux  and 
hydraulic  conductivity  parallel  to  bedding  was 
greater  than  in  the  vertical  direction,  as  predicted 
by  recent  theories.  In  another  experiment  a  tank 
was  packed  with  50  alternating  layers  of  sand 
having  different  particles  sizes.  Axisymmetric  infil- 
tration from  a  point  source  showed  strong  evi- 
dence for  moisture  dependent  anisotropy.  (USGS) 
W87-03482 


IMPROVING  SURGE  FLOW  HUUGATION  EF- 
FICIENCY BASED  ON  ANALYSIS  OF  INFIL- 
TRATION AND  HYDRODYNAMIC  EFFECTS, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03493 


RELATIONSHIP  BETWEEN  SOU  MOISTURE 
STORAGE  AND  DEEP  PERCOLATION  AND 
SUBSURFACE  RETURN  FLOW, 

Texas  Water  Resources  Inst.,  College  Station. 
J.  L.,  Nieber. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211688. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  1984.  88  p,  3  tab,  43 
fig,  19  ref,  append.  Contract  14-34-0001-12698. 
Project  B-248-TEX(l). 

Descriptors:  'Return  flow,  'Percolation,  'Soil 
moisture,  'Texas,  Simulation  study,  Finite  element 
analysis,  Richards  equation. 

A  simulation  study  was  performed  to  analyze  the 
relationship  between  the  volume  of  moisture  stored 
in  a  soil  profile  and  the  rate  of  percolation  and 
subsurface  return  flow.  The  simulation  study  was 
derived  on  the  basis  of  the  Richards  equation.  The 
one-dimensional  form  of  the  Richards  equation 
was  used  for  the  subsurface  return  flow  process.  In 
each  case  the  Richards  equation  was  transformed 
to  a  set  of  nonlinear  algebraic  equations  using  the 
finite  element  method  to  transform  the  space  de- 
rivatives and  the  finite  difference  method  to  trans- 
form the  time  derivatives.  The  system  of  nonlinear 
algebraic  equations  was  solved  using  the  Gaussian 
elimination  procedure  and  an  under-relaxation  pro- 
cedure. To  characterize  the  percolation  and  sub- 
surface return  flow  processes  a  sensitivity  analysis 
was  performed  by  varying  parameters  of  the  soil 
systems.  It  was  found  that  the  relationships  be- 
tween stored  soil  moisture  and  deep  percolation 
and  between  stored  soil  moisture  and  subsurface 
return  flow  each  form  hysteresis  loops.  The  perco- 
lation loops  were  most  sensitive  to  soil  texture 
class,  and  water  application  rate  and  relatively 
insensitive  to  soil  layering,  evapotranspiration,  and 
water  table  depth.  The  subsurface  return  flow 
loops  were  sensitive  to  soil  texture,  soil  slope 
angle,  length  of  the  soil  slope  relative  to  soil  depth, 
and  water  application  rate  and  relatively  insensi- 
tive to  soil  layering.  The  resulting  percolation  and 
subsurface  return  flow  characteristics  suggest  the 
possibility  of  utilizing  the  derived  characteristics  in 
the  physical  representation  of  these  processes  in 
comprehensive  hydrologic  models.  (USGS) 
W87-03507 


UTILIZATION  OF  THERMAL  EMTTTANCE 
DATA  TO  MONITOR  SOIL  MOISTURE  AND 
SUBSURFACE  GROUNDWATER, 

South  Dakota  State  Univ.,  Brookings.   Dept.  of 

Physics. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03528 


MOISTURE  AND  THERMAL  REGIMES  OF 
THE  DESERT  SODLS  OF  RAJASTHAN,  INDIA, 
AND  THEIR  MANAGEMENT  FOR  HIGHER 
PLANT  PRODUCTION, 


Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 

Div.  of  Soil-Water-Plant  Relationship  Studies. 

J.  P.  Gupta. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  3,  p  347-359,  September  1986.  7  fig,  5  tab,  24 

ref. 

Descriptors:  'Moisture  profiles,  'Thermal  proper- 
ties, 'Deserts,  'Soil  types,  'Crop  production,  'Soil 
management,  'Soil-water-plant  relationships,  Pro- 
files, India,  Rainfall,  Percolation,  Temperature, 
Soil  temperature,  Distribution,  Diurnal  distribu- 
tion, Monthly  distribution,  Grasses,  Storage,  Water 
storage. 

Studies  were  conducted  to  determine  the  moisture 
and  thermal  regimes  of  desert  soils  in  India  and 
their  management  for  plant  production.  It  was 
found  that  during  the  high  rainfall  year  of  1977, 
about  50%  of  the  rainfall  percolated  down  a  900 
mm  soil  profile  at  Palsana,  leading  to  low  moisture 
regimes  and  a  moisture  utilization  by  the  grass 
vegetation  of  only  276-294  mm.  Wide  variations  in 
diurnal  soil  temperatures  were  observed  at  Jodh- 
pur, leading  to  downward  movement  of  moisture 
during  the  day-time  and  upward  during  the  night- 
time. The  moisture  movement  was  predominantly 
in  the  vapor  phase.  The  monthly  variations  in  soil 
temperature  controlled  the  movement  of  moisture 
which  was  observed  by  the  increase  in  the  profile 
moisture  storage  during  the  winter  month  of  De- 
cember at  Beechwal  and  Palsana.  An  integration  of 
management  techniques,  such  as  a  subsurface  mois- 
ture barrier  of  pond  sediments,  water  harvesting, 
and  the  use  of  pond  sediments  and  farmyard 
manure,  increased  the  initial  moisture  storage  of 
the  600  mm  soil  profile  from  73  to  91  mm.  It  also 
significantly  increased  the  height,  canopy  diame- 
ter, and  dry  matter  production  of  pruned  material 
of  Acacia  tortilis  tree  seedlings.  (Author's  abstract) 
W87-03598 


SOEL  MOISTURE  INVESTIGATIONS  OF 
GROUNDWATER  RECHARGE  THROUGH 
BLACK  COTTON  SOIXS  IN  MADHYA  PRA- 
DESH, INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 
M.  G.  Hodnett,  and  J.  P.  Bell. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  3,  p  361-381,  September  1986.  12  fig,  17  ref. 

Descriptors:  'Soil  water,  'Groundwater  recharge, 
•Black  cotton  soils,  'India,  'Soil  physics,  'Rain- 
fall-runoff relationships,  'Hydrology,  'Recharge, 
Soil  types,  Rainfall,  Monsoons,  Distribution,  Spa- 
tial distribution,  Annual  distribution,  Flow,  Soil 
water  potential,  Water  potentials,  Conductivity, 
Evaporation,  Aquifers,  Clay,  Silt,  Basalts,  Crystal- 
line rocks. 

Soil  physical  studies  were  carried  out  in  the  black 
cotton  soil  areas  of  the  Betwa  basin,  central  India, 
to  assess  their  role  in  partitioning  monsoon  rainfall 
into  runoff  and  groundwater  recharge.  The  region- 
al and  annual  variations  of  soil  moisture  were 
studied  first,  followed  by  studies  of  the  soil  water 
flow  mechanisms  at  representative  sites.  Soil  water 
content  was  measured  by  neutron  probe,  and  soil 
water  potential  by  porous  pot  tensiometer.  Unsatu- 
rated conductivity  characteristics  were  determined 
by  the  'instantaneous  profile  method'.  Dry  season 
recharge  and  evaporation  were  calculated  by  the 
zero-flux  plane  method.  Results  suggest  that  signif- 
icant recharge  is  possible  only  in  the  shallow  soil 
areas,  where  structured  clay/silts  directly  overlie 
the  weathered  basalt  containing  the  surface  aqui- 
fer. (Author's  abstract) 
W87-03599 


WATER  BALANCE  INVESTIGATION  OF  RE- 
CHARGE IN  MADHYA  PRADESH,  INDIA, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03600 


WHITE  SCOURGE:  SALINIZATION  ON  THE 
PRAIRTES, 

Saskatchewan  Univ.,  Saskatoon. 

For  primary  bibliographic  entry  see  Field  3C. 
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W87-03613 


TEMPORAL  VARIABILITY  OF  SOIL  HY- 
DRAULIC PROPERTIES  WITH  WETTING 
AND  DRYING  SUBSEQUENT  TO  TILLAGE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Soil  Science. 
R.  B.  Mapa,  R.  E.  Green,  and  L.  Santo. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1133-1138,  September-October 
1986.  6  fig,  27  ref. 

Descriptors:  *Soil  water  movement,  'Soil  proper- 
ties, 'Soil  water  potential,  'Tillage,  'Wetting, 
Drying,  'Mathematical  models,  Permeability  coef- 
ficient, Sorptivity,  Saturated  soils,  Temporal  distri- 
butions, Simulation  models,  Prediction,  Irrigation, 
Field  tests,  Compaction,  Infiltration,  Soil  deforma- 
tion, Pore  geometry,  Simulation. 

Modeling  of  water  movement  in  soils  requires 
mathematical  representation  of  hydraulic  conduc- 
tivity and  water  retention  functions.  Hydraulic 
properties  of  soils  are  expected  to  vary  over  time 
during  a  cropping  cycle,  especially  soon  after  till- 
age. Field  experiments  were  conducted  on  2  soils, 
a  Typic  Torrox  and  a  Vertic  Haplustoll,  to  evalu- 
ate die  effect  of  soil  deformation  from  repeated 
wetting  and  drying  on  soil  properties  such  as  hy- 
draulic conductivity,  sorptivity,  and  the  water  con- 
tent-suction relationship.  Hydraulic  conductivity 
near  saturation  was  the  most  sensitive  measure  of 
temporal  changes  of  hydraulic  properties,  decreas- 
ing 100-fold  with  wetting  and  drying  after  tillage. 
Sorptivity  measured  with  negative  head,  a  simple 
and  rapid  method,  was  also  sensitive  to  temporal 
changes  and  was  judged  most  appropriate  for  vari- 
ability studies  requiring  a  large  number  of  samples. 
The  impact  of  temporal  changes  in  hydraulic  func- 
tions on  soil-water  movement  was  demonstrated 
by  a  comparison  of  water  content  profiles  predict- 
ed with  a  simulation  model  using  input  functions 
obtained  before  and  after  irrigation.  (Author's  ab- 
stract) 
W87-03670 


ANALYSIS  OF  WATER  FLOW  FROM  CYLIN- 
DRICAL MACROPORES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

K.  R.  J.  Smettem. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  5,  p  1139-1142,  September-October 

1986.  2  fig,  3  tab,  21  ref. 

Descriptors:  'Flow  analysis,  'Soil  water  move- 
ment, 'Macropores,  'Unsaturated  soils,  'Pore  con- 
tinuity, 'Flow  rate,  Permeability  coefficient,  Soil 
properties,  Infiltration,  Hydrostatic  pressure,  Soil 
water,  Mathematical  models,  Borehole  permeaters, 
Moisture  content. 

To  date,  attempts  to  characterize  macropore  flow 
have  used  empirical  or  schematized  models  that 
often  do  not  include  the  effect  of  hydrostatic  pres- 
sure and  have  not  been  tested  against  experimental 
data.  Water  flow  from  macropores  of  finite  length 
was  predicted  using  an  approximate  analysis  de- 
rived previously  for  flow  from  a  steady  constant- 
head  uncased  borehole  permeater  in  homogeneous 
unsaturated  soil.  This  is  appropriate  in  cases  where 
the  macropores  fill  rapidly  and  remain  completely 
water  filled.  Under  these  conditions  predicted  ma- 
cropore flow  rates  compared  well  to  those  from 
measurements  of  flow  into  both  'artificial'  and  nat- 
ural macropores.  The  study  emphasized  the  effect 
of  pore  continuity,  with  pore  length  exerting  a 
dominant  influence  on  the  magnitude  of  macropore 
volume  fluxes  over  the  range  of  macropore  diame- 
ters commonly  encountered  in  agricultural  soils. 
(Alexander-PTT) 
W87-03671 


TRANSPORT  OF  CHLORIDE  ION  IN  A 
WATER-UNSATURATED  SODL  EXHIBITING 
ANION  EXCLUSION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03672 


WATER  TABLE  CHARACTERISTICS  AND 
WATER  CHEMISTRY  OF  SEASONALLY  WET 
SOILS  OF  SOUTHWESTERN  OHIO, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

M.  D.  Ransom,  and  N.  E.  Smeck. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1281-1289,  September-October 
1986.  3  fig,  7  tab,  40  ref. 

Descriptors:  'Soil-water  chemistry,  'Aqualfs, 
•Water  table  fluctuations,  'Seasonal  variations, 
•Ohio,  Saturated  soils,  Piezometers,  Soil  water, 
Dissolved  oxygen,  Oxidation-reduction  potential, 
Microenvironments,  Monitoring,  Till  plains,  Iron, 
Hydrogen  ion  concentration,  Conductivity. 

The  seasonally  high  water  table  in  Clermont 
(Typic  Glossaqualfs)  and  Avonburg  (Aerie  Fragia- 
qualfs)  soils  of  southwestern  Ohio  was  investigated 
by  monitoring  variations  in  water  table  depth  and 
in  water  chemistry  of  the  vadose  and  upper  satu- 
rated zones.  Piezometers  were  installed  for  2 
pedons  at  3  depths  ranging  from  70  -  180  cm,  and 
soil- water  samples  were  collected  using  0.1 -MPa 
porous  ceramic  cups  installed  in  triplicate  at  4 
depths  ranging  from  32  -  170  cm.  From  April  '82 
to  June  '83,  the  water  table  occurred  within  30  cm 
of  the  surface  during  winter  and  early  spring,  fell 
rapidly  to  a  depth  of  about  150  -  180  cm  during 
late  summer  and  early  fall,  and  then  returned  to 
within  30  cm  of  the  soil  surface  during  late  fall  and 
early  winter.  Soil  water  exhibited  ranges  in  pH, 
Eh,  electrical  conductivity,  dissolved  02,  Fe(II) 
and  Fe(III).  Soil  water  chemistry  was  a  function  of 
season  and  depth  below  the  surface  soil.  While  the 
dissolved  02  content  decreased  with  depth,  Eh 
and  pH  increased.  Alternating  periods  of  reduction 
and  oxidation  were  suggested  by  significant  sea- 
sonal variation  in  the  variables  monitored.  Reduc- 
ing conditions  were  indicated  by  the  presence  of 
Fe(II)  in  solution  and  an  Eh  of  <  400  mV,  both  of 
which  occurred  in  Clermont  soil  at  the  uppermost 
sampling  depth  during  the  April  through  June 
period.  This  period  was  characterized  by  saturated 
conditions  and  a  soil  temperature  higher  than  8  C. 
The  soil-water  system  was  not  at  internal  equilibri- 
um as  evidenced  by  (1)  the  simultaneous  occur- 
rence of  dissolved  02  with  reduced  C  (organic 
matter)  and  Fe(II),  and  (2)  a  mixed  potential  for 
Eh  that  did  not  correlate  with  dissolved  02  con- 
tent. (Author's  abstract) 
W87-03676 


ESTIMATION  OF  THE  PHTLD?  INFILTRA- 
TION PARAMETERS  FROM  RAINFALL  SIM- 
ULATION DATA, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

L.  B.  Bach,  P.  J.  Wierenga,  and  T.  J.  Ward. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  5,  p  1319-1323,  September-October 

1986.  6  fig,  1  tab,  18  ref.  NSF  Grant  BSR-81 14466- 

02. 

Descriptors:  'Philip  infiltration  equation,  'Estimat- 
ing, 'Simulated  rainfall,  'Infiltration  rate,  Sorpti- 
vity, Field  tests,  Permeability  coefficient,  Regres- 
sion analysis,  Prediction,  Runoff,  Soil  water,  Hy- 
drologic  models,  Infilterometers,  New  Mexico. 

It  is  often  desirable  to  describe  infiltration  of  water 
into  soil  with  a  small  number  of  parameters  that 
can  then  be  used  as  inputs  to  hydrologic  models. 
These  parameters  are  often  the  coefficients  of  alge- 
braic infiltration  equations  that  relate  the  cumula- 
tive infiltration,  or  the  infiltration  rate,  to  time.  A 
new,  simple  technique  for  estimating  the  param- 
eters of  the  two-term  Philip  infiltration  equation 
was  developed  and  tested  using  field-measured 
data  obtained  in  the  northern  Chihuahuan  desert  of 
New  Mexico.  The  technique  simultaneously  pro- 
vided information  on  the  relationship  between  the 
Philip  equation  parameter  A,  and  the  field-meas- 
ured hydraulic  conductivity.  The  equation  was 
reformulated  to  include  the  infiltration  rate  I,  the 
sorptivity  S,  the  time  t,  the  field-measured  final 
infiltration  rate  K  sub  f  and  a  coefficient  c.  For  the 
soils  in  this  area,  values  for  the  coefficient  c  were 
sometimes  outside  the  suggested  range  of  0.33  to 
0.67,  and  were  different  for  each  study  site.  The 
regression  analysis  also  showed  that  the  value  of  S 


can  be  highly  sensitive  to  changes  in  c.  Using  the 
values  of  S  and  c  determined  by  the  proposed 
method,  a  comparison  was  made  between  comput- 
ed infiltration  rates  and  measured  infiltration  rates. 
The  results  showed  that  the  prediction  method 
provided  adequate  fits  to  field-measured  data,  and 
that  the  choice  of  an  appropriate  c  factor  is  impor- 
tant in  determining  infiltration  parameters  from 
field  data.(Alexander-PTT) 
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CHLORTOE  MOVEMENT  IN  FOREST  SODLS 
OF  NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

B.  S.  Ghuman,  and  R.  Lai. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  5,  p  1323-1329,  September-October 

1986.  6  fig,  6  tab,  20  ref. 

Descriptors:  'Solute  transport,  'Forest  soils, 
'Chlorides,  'Path  of  pollutants,  Soil  profiles, 
Flood  irrigation,  Evaporation,  Infiltration,  Solutes, 
Concentration,  Percolating  water,  Dispersion,  Dis- 
tribution, Leaching,  Nigeria,  Fertilizer,  Root  zone, 
Nutrients,  Clays. 

Understanding  the  process  of  solute  movement 
with  water  in  soils  is  important  because  this  proc- 
ess determines  retention  or  leaching  of  fertilizer 
nutrients  from  the  rooting  zone.  Solute  movement 
in  soils  depends  on  many  factors  such  as  properties 
of  soils,  nature  of  solute  involved  ,  homogeneity  of 
soil  profiles,  and  the  amount,  rate,  and  frequency 
of  water  applied.  Chloride  movement  studies  were 
conducted  with  forest  soils  at  six  locations  in  Nige- 
ria: Ibadan,  Ikenne,  Ikom,  Mokwa,  Onne,  and 
Zaria.  The  soils  at  Ibadan,  Ikenne,  Zaria,  and 
Mokwa  were  classified  as  AJfisols,  those  at  Ikom 
and  Onne  were  Ultisols.  Potassium  chloride  was 
uniformly  broadcast  on  the  surface  of  145-  by  145- 
cm  plots  and  displaced  with  8,  4,  4,  and  4  cm  of 
water  applied  as  flood  irrigation,  keeping  a  1-  to  2- 
cm  head  at  the  soil  surface,  at  1-d  intervals.  No 
evaporation  was  allowed  during  soil-water  and 
solute  redistribution.  Immediately  after  infiltration 
of  each  incremental  application  of  water,  duplicate 
solution  samples  were  obtained  using  solution  sam- 
plers installed  at  10-,  20-,  30-,  50-,  70-,  and  90-cm 
depths.  After  infiltration  of  the  first  water  incre- 
ment (8  cm)  much  of  Cl(-)  moved  beyond  the  90- 
cm  depth  in  the  Ikom  soil,  a  well-structured  clayey 
soil.  Chloride  concentration  peaked  at  70-,  10-,  30-, 
and  20-cm  depths  in  the  Ibadan  (gravelly  soil), 
Ikenne,  Mokwa,  and  Onne  (leached  soil)  soils, 
respectively.  There  were  two  Cl(-)  concentration 
peaks,  one  at  a  10-  and  the  other  at  a  70-cm  depth 
in  the  Zaria  soil,  due  to  textural  changes  in  the 
profile.  There  was  no  appreciable  effect  of  redistri- 
bution time  of  24  h  on  the  Cl(-)  content  peak  and 
its  dispersion  in  the  Ikenne  and  Mokwa  soils.  The 
effect  of  redistribution  on  CI-  distribution  was  con- 
siderable in  the  Zaria  soil.  Leacing  efficiency,  cal- 
culated as  the  ratio  of  the  depth  of  chloride  con- 
tent peak  and  total  water  applied  (20  cm),  was  the 
highest  (3.6  cm/cm  of  applied  water)  in  the  rela- 
tively coarse  Mokwa  soil  and  the  minimum  (0.07 
cm/cm)  in  the  layered  Zaria  soil.  (Alexander-PTT) 
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INFLUENCE  OF  WATER-SALT  REGIMEN  OF 
SANDY  SODLS  OF  THE  ARAL  SEASHORE  ON 
THE  DISTRIBUTION  OF  MICROORGA- 
NISMS, 

Leningrad  Teacher's  Coll.  (USSR). 

0.  V.  Makarenko. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 

1,  p  14-18,  September  1985.  3  tab,  10  ref.  Translat- 
ed from  Ekologiya,  No.  1,  p  18-23,  January-Febru- 
ary 1985. 

Descriptors:  'Saline  water,  'Aral  Sea,  'Seashores, 
'Microbiological  studies,  'Population  density, 
•Deserts,  Shores,  USSR,  Density,  Littoral  envi- 
ronment, Growth,  Sand. 

The  influence  of  soil  moisture  and  salt  composition 
on  microorganism  populations  was  investigated  at 
various  states  of  development  of  a  sandy  desert  soil 
of  an  island  on  the  Aral  Sea.  The  water-salt  regi- 
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Field  2— WATER  CYCLE 


Group  2G — Water  In  Soils 

men  and  microflora  were  studied  in  seven  soil 
sections  encompassing  the  entire  sand  belt  of  the 
eastern  shore  of  the  island  from  the  drying  belt  to 
the  developed,  sandy  soils.  High  salinity,  even  with 
optimal  moisture,  was  found  to  suppress  microbial 
growth  and  decrease  microbial  populations,  exert- 
ing an  influence  through  the  reaction  of  the  soil 
solution  (pH),  concentration,  and  ionic  composi- 
tion. It  is  concluded  that  the  low  moisture  of  sandy 
soil  cannot  be  considered  the  major  limiting  factor 
in  the  development  of  microorganisms.  (Doria- 
PTT) 
W87-03682 


VERIFYING  ESTIMATES  OF  FIELD  CAPAC- 
ITY FOR  SOME  NEW  ZEALAND  SOILS, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

M.  W.  Gradwell. 

New  Zealand  Journal  of  Agricultural   Research 

NEZFA7,  Vol.  28,  No.  3,  p  381-385,  October  1985. 

6  tab,  12ref. 

Descriptors:  'Field  capacity,  *New  Zealand,  'Soil 
types,  'Estimating,  'Soil  water,  Capacity,  Cores, 
Loam,  Clays,  Permeability  coefficient,  Drainage. 

Core  samples  were  taken  from  seven  soils  in  North 
Auckland  in  late  winter-spring  a  few  days  after 
heavy  rain.  The  weights  of  the  cores  at  sampling 
were  compared  with  the  weights  attained  subse- 
quently after  saturation  and  drainage  to  a  series  of 
water  tension  in  a  pressure  plate  apparatus.  For 
both  the  free-draining  brown  loams  and  the  slowly 
permeable  yellow-brown  earths  and  brown  granu- 
lar clays,  the  water  contents  in  the  field  corre- 
sponded to  tensions  of  0.05-0.25  bar  (5-25  kPa). 
Four  free-draining  soils  from  the  North  Island,  on 
which  determinations  of  this  type  had  been  made, 
were  resampled.  At  tensions  corresponding  to  the 
water  contents  of  the  earlier  determinations,  hy- 
draulic conductivities  ranged  from  1.1  times  10  to 
the  minus  9th  power  to  1.5  times  10  to  the  minus 
8th  power  m/s.  These  conductivities  would 
produce  drainage  rates  of  0.1-1.3  mm/day  under 
gravity,  representing  negligible  further  drainage. 
(Author's  abstract) 
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WATER  USE  AND  PASTURE  GROWTH  ON 
JUDGEFORD  SILT  LOAM, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

R.  L.  Parfitt,  E.  N.  Joe,  and  F.  J.  Cook. 

New  Zealand  Journal  of  Agricultural   Research 

NEZFA7,  Vol.  28,  No.  3,  p  387-392,  October  1985. 

5  fig,  4  tab,  7  ref,  append. 

Descriptors:  'Water  use,  'Pasture  management, 
•Silt,  'Loam,  'Evaporation,  'Soil  water,  'Hydro- 
logic  budget,  Pastures,  Perennial  ryegrass,  Roots, 
Growth,  Leaves,  Moisture  deficiency,  Soil  mois- 
ture deficiency. 

Water  extraction  from  a  friable  silt  loam  under 
pasture  was  measured  over  summer  in  1982-83. 
The  soil  had  a  layer  at  about  0.5  m  which  was  not 
readily  penetrated  by  pasture  roots.  Nevertheless, 
neutron  probe  measurements  showed  that  water 
was  extracted  to  a  depth  of  1.4  m  when  the  soil 
water  deficits  were  greater  than  about  90  mm.  At  a 
deficit  of  about  120  mm,  more  than  50%  of  the 
water  was  extracted  from  the  top  0.2  m  of  soil. 
Leaf  extension  measurements  showed  that  ryegrass 
growth  decreased  at  a  deficit  of  about  50  mm  and 
virtually  ceased  when  the  deficit  was  about  140 
mm.  Leaf  growth  recommenced  rapidly  following 
significant  autumn  rain.  Evapotranspiration  was 
weather-controlled  when  the  soil  water  deficit  was 
less  than  about  85  mm,  and  became  controlled  by 
soil  water  at  greater  deficits.  Plots  which  had 
topsoil  removed  five  years  earlier  showed  similar 
patterns  of  water  extraction  compared  to  the  con- 
trol plot.  (Author's  abstract) 
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WATER   USE,   IRRIGATION,  AND  PASTURE 
PRODUCTION  ON  STRATFORD  SILT  LOAM, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

R.  L.  Parfitt,  A.  H.  C.  Roberts,  N.  A.  Thomson, 

and  F.  J.  Cook. 

New  Zealand  Journal  of  Agricultural   Research 


NEZFA7,  Vol.  28,  No.  3,  p  393-401,  October  1985. 
6  fig,  4  tab,  4  ref,  append. 

Descriptors:  'Water  use,  'Irrigation,  'Mathemati- 
cal models,  'Pasture  management,  'Silt,  'Loam, 
'Hydrologic  budget,  'Soil  water,  'Soil-water 
plant  relationships,  Pastures,  Soil  types,  Moisture 
deficiency,  Soil  moisture  deficiency.  Growth, 
Leaves,  Rainfall,  Model  studies,  New  Zealand, 
Evapotranspiration,  Perennial  ryegrass,  Available 
water,  Irrigation  practices. 

Neutron  probe  measurements  in  a  deep  allophanic 
volcanic  ash  soil  under  pasture  showed  that  water 
extraction  occurred  to  a  depth  of  about  1.8  m  in 
the  summers  of  1981-82  and  1982-83.  When  the  soil 
water  deficit  reached  about  60  mm,  pasture  growth 
became  limited  by  soil  water,  and  when  the  deficit 
was  about  125  mm,  non-irrigated  yields  were  re- 
duced to  half  of  the  irrigated  yields.  At  this  deficit 
(125  mm),  about  50%  of  the  water  had  been  ex- 
tracted from  the  top  0.25  m  of  soil.  Pasture  growth 
continued  slowly  through  the  summer  even  when 
deficits  of  140  mm  were  present.  Although  the 
maximum  soil  water  deficit  was  about  150  mm 
(February  1982),  leaf  extension  measurements 
showed  that  regrowth  recommenced  rapidly  with 
significant  autumn  rain.  These  data,  together  with 
the  observed  root  depth,  can  be  used  to  predict  the 
soil  water  available  for  pasture  growth,  a  simple 
model  using  available  soil  water,  monthly  rainfall, 
Penman  potential  evapotranspiration  data,  and 
mean  irrigated  pasture  accumulation  rates  gave 
reasonable  predictions  of  non-irrigated  pasture  ac- 
cumulation rates  for  the  summer  months.  (Author's 
abstract) 
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RESISTANCE  PARAMETER  FOR  BARE-SOIL 
EVAPORATION  MODELS, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-03725 


MONITORING  WATER  AND  SALT  MOVE- 
MENT IN  SOILS  AT  LOW  SOLUTION  CON- 
TENTS, 

California  Univ.,  Davis.  Water  Science  and  Engi- 
neering Section. 

For  primary  bibliographic  entry  see  Field  5B. 
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THORNTHWAITE-MATHER  PROCEDURE  AS 
A  SIMPLE  ENGINEERING  METHOD  TO  PRE- 
DICT RECHARGE, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Dept.  of  Agricultural  Engineer- 
ing. 
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Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
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Descriptors:  'Prediction,  'Recharge,  'Hydrology, 
'Soil  water,  'Hydrologic  budget,  Percolation, 
Aeration  zone,  Algorithms,  Estimating,  Estimating 
equations,  Engineering,  Groundwater,  Watersheds, 
New  York,  Catchment  areas,  Groundwater  basins, 
Streamflow,  Runoff. 

The  Thornthwaite-Mather  (T-M)  procedure  for 
calculating  recharge  from  the  soil  moisture  balance 
was  extended  to  use  daily  input  values  and  to 
include  the  delay  caused  by  percolation  through 
the  unsaturated  zone.  The  proposed  method  was 
checked  against  measurements  carried  out  on  Long 
Island,  New  York  and  proved  to  give  fairly  good 
results,  although  the  predicted  recharge  exceeded 
the  observed  values  during  the  period  that  the  soil 
was  frozen  in  January  and  February  and  the  move- 
ment of  water  was  restricted.  In  March,  when  the 
soil  thawed,  the  excess  water  was  released,  and  the 
observed  recharge  exceeded  the  predicted  re- 
charge. A  drawback  of  the  experimental  measure- 
ment method  of  recharge  is  that  it  is  cumbersome, 
expensive,  and  nonroutine.  On  the  other  hand,  the 
T-M  procedure  is  simple,  fast,  and  requires  only  a 
fraction  of  the  funds  of  the  measurement  method. 
In  the  case  of  recharge  predictions  where  both  the 
amount  of  recharge  is  bounded  upwards  by  the 


amount  of  precipitation  and  the  experimental  meas- 
urement method  needs  further  refinement,  the 
Thornthwaite-Mather  procedure  seems  to  be  a 
very  attractive  and  economical  alternative  to 
direct  measurement.  (Author's  abstract) 
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INFILTRATION  INTO  DECOMPOSED  GRAN- 
ITE SOILS:  NUMERICAL  MODELLING,  AP- 
PLICATION AND  SOME  LABORATORY  OB- 
SERVATIONS, 

Hong   Kong   Univ.   Dept.   of  Civil   Engineering. 
A.  W.  Jayawardena,  and  J.  J.  Kaluarachchi. 
Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 
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Descriptors:  'Infiltration,  'Granites,  'Soil  types, 
'Mathematical  models,  'Model  studies,  'Hydrolo- 
gy, Crystalline  rocks,  Mathematical  studies,  Rain- 
fall, Numerical  analysis,  Flow,  Hydraulic  models, 
Estimating,  Soil  properties,  Soil  water,  Soil  phys- 
ics, Differential  equations,  Hysteresis. 

Rainfall  infiltration  into  decomposed  granite  was 
studied  using  a  finite  element-based  numerical  pro- 
cedure for  solving  the  equation  that  describes  un- 
saturated flow  through  porous  media.  The  proce- 
dure uses  complete  discretization  in  space  and 
time.  Formulations  for  both  ponded  infiltration  and 
rain  infiltration  conditions  are  presented.  The  solu- 
tions were  verified  by  comparing  with  several 
known  solutions  using  published  soil  hydraulic 
properties.  The  procedure  is  flexible  and  has  poten- 
tial use  in  many  applications.  Parameter  sensitivity 
analysis  indicates  that  the  solutions  were  more 
sensitive  to  K-theta  variations  than  to  psi-theta 
variations.  The  sensitivity  was  arbitrarily  measured 
by  the  relative  changes  in  the  depth  of  saturation 
and  the  surface  moisture  content.  The  model  was 
then  used  to  predict  moisture  movement  in  an 
artificial  slope  of  reconstituted  decomposed  granite 
subjected  to  controlled  rainfall.  Parameters  were 
estimated  using  data  collected  during  the  desorp- 
tion  cycle.  Satisfactory  predictions  of  moisture 
content  and  soil  suction  were  made  for  low-  and 
high-intensity  rainfalls,  illustrating  the  feasibility  of 
using  the  one-dimensional  approach  for  a  seeming- 
ly two-dimensional  problem.  Some  laboratory  ob- 
servations of  the  wetting  front,  the  wetting  front 
advancing  rate,  and  moisture  redistribution  after 
infiltration  are  also  presented.  (Author's  abstract) 
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MODEL  PREDICTIONS  OF  WATERSHED  HY- 
DROLOGIC COMPONENTS:  COMPARISON 
AND  VERIFICATION, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics Section. 

For  primary  bibliographic  entry  see  Field  5B. 
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LIMNOLOGICAL  CHARACTERISTICS  OF  SE- 
LECTED LAKES  IN  THE  NEBRASKA  SAND- 
HILLS,  U.S.A.,  AND  THEIR  RELATION  TO 
CHEMICAL   CHARACTERISTICS    OF   ADJA- 
CENT GROUND  WATER, 
Geological  Survey,  Lakewood,  CO. 
For  primary  bibliographic  entry  see  Field  2H. 
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PROBLEMS  INTERPRETING  SAMPLES 
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California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-03850 
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PRESENTATION  AND  APPLICATION  OF  AN 
ANALYTICAL  MODEL  TO  DESCRIBE  SODL 
HYDRAULIC  PROPERTD3S, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Hydraulics  and  Catchment  Hydrology. 
J.  W.  Hopmans,  and  B.  Overmars. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 
p  135-143,  October  15,  1986.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Hydraulic  properties,  'Soil  water 
movement,  *Soil  water,  'Model  studies,  'Perme- 
ability coefficient,  Water  pressure,  Soil  moisture 
retention,  Mathematical  studies,  Mathematical 
analysis. 

The  hydraulic  properties  of  an  unsaturated  soil  are 
characterized  by  a  water  retention  curve  and  the 
hydraulic  conductivity  (K)  as  a  function  of  volu- 
metric water  content  (theta)  or  soil-water  pressure 
head  (h).  Whereas  the  water  retention  curve  can  be 
determined  quite  easily  in  the  laboratory  or  in  the 
field,  hydraulic  conductivity  measurements  can  be 
more  cumbersome  and  costly,  especially  when  in- 
situ  conductivity  values  are  needed.  A  relatively 
simple  expression  for  the  water  retention  curve  is 
described.  The  combination  of  this  expression  with 
a  predictive  conductivity  model  yields  an  expres- 
sion for  the  hydraulic  conductivity.  The  param- 
eters of  the  hydraulic  conductivity  function  may 
be  obtained  by  fitting  the  described  soil-water  re- 
tention model  to  experimental  data.  The  param- 
eters allow  great  flexibility  in  the  shape  of  the 
hydraulic  functions,  and  its  distribution  can  be 
used  to  investigate  the  extent  of  spatial  variability 
in  soil  hydraulic  properties.  Fitted  K  sub  s-values 
were  highly  correlated  with  the  parameters  alpha, 
n  and  theta  sub  s  of  the  theta(h)-model.  Further- 
more, tabulation  of  hydraulic  data  to  be  used  in 
water  flow  modeling  can  be  avoided.  (Lantz-PTT) 
W87-03869 


RELATIONSHIP  OF  BIOMASS  YIELD  OF 
MAKHANA  (E.  FEROX)  WITH  SOIX  PROPER- 
TIES AND  WATER  QUALITY, 

Ranchi  Univ.  (India). 

For  primary  bibliographic  entry  see   Field  2D. 

W87-03930 


EFFECT  OF  SOIX  SALINITY  AND  SOBL 
WATER  AVAILABILITY  ON  GROWTH  AND 
CHEMICAL  COMPOSITION  OF  SORGHUM 
HALEPENSE  L., 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03931 


COMPUTER-AIDED  BRIGHTNESS  TEMPER- 
ATURE MAP  OF  INDIAN  SUBCONTINENT 
INFERENCE  ON  SOIL  MOISTURE  VARI- 
ATIONS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  of  Studies  in 

Resources  Engineering. 

K.  S.  Rao,  A.  Sowmya,  B.  K.  Mohan,  P. 

Venkatachalam,  and  N.  Ahmed. 

Remote  Sensing  of  Environment  RSEEA7,  Vol. 

20,  No.  2,  p  195-207,  October  1986.  5  fig,  2  tab,  15 

ref. 

Descriptors:  •Computers,  *Brightness  tempera- 
ture, 'India,  'Mapping,  *Remote  sensing,  'Radio- 
metry,  *Soil  water,  Satellite  technology,  Maps, 
Soil  properties,  Soil  types,  Microwaves,  Radiation, 
Statistical  analysis,  Distribution,  Temporal  distri- 
bution, Agriculture,  Hydrology. 

The  Indian  satellite  Bhaskara-II  obtained  bright- 
ness temperature  (T  sub  B)  data  along  the  ground 
trace  at  vertical  look  angle  in  nonscanning  mode. 
An  attempt  was  made  to  map  the  data  acquired  at 
19.35  GHz  frequency  during  April-June  1982  in 
the  time  slot  of  around  0600  hours  Indian  Standard 
Time  (1ST).  To  facilitate  interpretation  of  the  map, 
the  data  are  coded  with  different  colors.  The  soil 
characteristics  of  India  and  their  surface  moisture 
conditions  are  presented.  The  color  T  sub  B  map  is 
interpreted  in  terms  of  soil  moisture  conditions  of 
the  Indian  landmass.  It  is  concluded  that  the  T  sub 
B  map  provides  a  means  of  envisioning  spatial 
variation  of  T  sub  B  data,  which  can  be  further 


correlated  with  ground  phenomena.  The  informa- 
tion content  in  T  sub  B  maps  can  be  improved  by 
the  proper  choice  of  enhancement  techniques  and 
interpolation  methods.  (Author's  abstract) 
W87-03965 


EFFECT  OF  FREEZE/THAW  ON  GASEOUS 
NITROGEN  LOSS  FROM  UPLAND  SOILS, 

Macaulay  Inst,  for  Soil  Research,  Aberdeen  (Scot- 
land). Dept.  of  Soil  Fertility. 
A.  C.  Edwards,  and  K.  Killham. 
Soil  Use  and  Management,  Vol.  2,  No.  3,  p  86-91, 
September  1986.  4  fig,  1  tab,  13  ref. 

Descriptors:  *Freeze-thaw  tests.  'Denitrification, 
'Ammonification,  *Soil  management,  *Aerobic 
conditions,  'Upland  soils,  Grasslands,  Heather,  Bi- 
ological processes,  Fertilizers,  Urea,  Nitrogen  re- 
moval, Nitrogen,  Europe,  Nutrients. 

Although  the  action  of  freeze/thaw  cycles  on  soils 
is  a  common  process  in  many  latitudes,  surprisingly 
little  information  is  available  concerning  the  effect 
of  these  cycles  on  biological  processes  in  the  soil. 
To  effectively  manage  soils  liable  to  freeze/thaw, 
however,  it  is  essential  to  understand  how  soil 
biological  processes,  particularly  those  mediating 
nitrogen  losses  of  potentially  considerable  econom- 
ic importance,  respond  to  freezing  and  thawing. 
The  effect  of  a  short-term  freeze/thaw  cycle  (15  C 
to  -8  C  to  15  C)  on  gaseous  N-loss  (denitrification 
and  NH3-volatilization)  from  intact  blocks  of  and 
upland  soil  was  described.  Rates  of  both  denitrifi- 
cation and  NH3-volatilization  were  increased  by 
the  freeze/thaw  cycle,  particularly  when  the 
blocks  had  previously  been  fertilized  with  urea. 
Increased  gaseous  N-loss  due  to  freeze/  thaw  was 
reported  for  soils  under  heather  and  under  im- 
proved grass  pasture.  (Alexander-PTT) 
W87-03984 


PEROXEDE  COATED  SEED  EMERGENCE  IN 
WATER-SATURATED  SOIL, 

Wisconsin  Univ.-Madison.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04004 


TD1LAGE  SYSTEM  AND  DATE  OF  PLANTING 
EFFECTS  ON  YIELD  OF  CORN  ON  SOILS 
WITH  RESTRICTED  DRAINAGE, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 
J.  H.  Herbek,  L.  W.  Murdock,  and  R.  L.  Blevins. 
Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 
824-826,  September-October   1986.  2  tab,   13  ref. 

Descriptors:  'Planting  management,  'Conserva- 
tion tillage,  'Corn,  'Soil  properties,  'Plant 
growth,  'Comparison  studies,  Field  tests,  Crop 
yield,  Climates,  Kentucky,  Productivity,  Loam, 
Silt,  Tillage. 

It  has  been  reported  that  no-tillage  corn  (Zea  mays 
L.)  production  on  poorly-drained  soils  results  in 
more  uneven  stands  and  slower  early  growth  as 
compared  to  conventional  tillage  methods.  A  field 
study  was  established  in  1979  at  Princeton,  KY,  on 
a  Johnsburg  silt  loam  (Aquic  Fragiudults)  inter- 
grading  to  a  Tilsit  silt  loam  (Typic  Fragiudults),  to 
compare  corn  planting  dates  under  no-tillage  (NT) 
and  conventional  tillage  (CT)  systems.  For  the  NT 
system,  a  yield  increase  trend  was  observed  as 
planting  date  progressed  from  the  first  planting 
date  (late  April)  to  the  second  (mid-May).  Grain 
yields  from  conventionally  tilled  treatments  de- 
creased with  delayed  planting  dates.  No-tillage 
corn  performed  better  than  CT  corn  during  drier 
growing  seasons,  and  conventionally  tilled  corn 
produced  yields  equal  to  or  slightly  higher  (no 
significant  differences)  for  early  planting  dates, 
during  years  in  which  wet  and  cool  climatic  condi- 
tions existed  during  the  early  part  of  the  growing 
season.  There  appears  to  be  a  greater  risk  associat- 
ed with  early  planting  dates  for  NT  corn  on  these 
soils.  From  a  management  viewpoint,  corn  plant- 
ing on  these  cooler  soils  with  slow  internal  drain- 
age can  be  delayed  due  to  excessive  wetness  with- 
out substantial  yield  losses  if  NT  management  is 
used.  (Author's  abstract) 
W87-04007 
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Water  In  Soils — Group  26 

COMPARISON  OF  THE  THERMOCOUPLE 
PSYCHROMETER  AND  THE  PRESSURE 
PLATE  METHODS  FOR  DETERMINATION 
OF  SOIL  WATER  CHARACTERISTIC  CURVES, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
H.  B.  Madsen,  C.  R.  Jensen,  and  T.  Boysen. 
Journal  of  Soil  Science  JSSCAH,  Vol.  37,  No.  3,  p 
357-362,  September  1986.  3  fig,  1  tab,  13  ref. 

Descriptors:  'Thermocouples,  'Measuring  instru- 
ments, 'Comparison  studies,  'Pressure  plate 
method,  'Soil  water,  'Energy,  Organic  matter, 
Particle  size,  Hysteresis,  Aeration  zone,  Soil  pro- 
files, Soil  properties,  Soil  structure,  Profiles. 

The  thermocouple  psychrometer  method  and  the 
pressure  plate  apparatus  method  were  compared 
for  determining  the  energy  status  of  soil  water.  It 
was  found  that  the  resulting  soil  water  characteris- 
tic curves  might  differ  significantly.  Psi  sub  t  deter- 
mined by  the  psychrometer  method  was  always 
higher  than  psi  sub  m  determined  with  the  pressure 
plate  method.  Thus,  the  soil  water  characteristic 
curve  determined  with  the  pressure  plate  method 
may  not  represent  the  true  condition  of  soil  water, 
and  the  actual  matric  potential  may  be  consider- 
ably higher  than  that  assumed  from  the  applied 
chamber  pressure.  This  suggests  the  need  for  care- 
ful examination  of  the  pressure  plate  method  for 
determining  the  soil  water  characteristic  curve. 
(Author's  abstract) 
W87-04109 


WATER  AND  OXYGEN  REGIMES  UNDER 
CONIFER  PLANTATIONS  AND  NATD7E 
VEGETATION  ON  UPLAND  PEATY  GLEY 
SOIL  AND  DEEP  PEAT  SOILS, 

Edinburgh  School  of  Agriculture  (Scotland). 
For  primary  bibliographic  entry  see  Field  21. 
W87-04110 


PHOSPHATE  REACTION  MODELS  FOR  THE 
LAKEHURST  SOIi  IN  THE  NEW  JERSEY 
PINE  BARRENS, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Soil  Science. 

C.  Lin,  L.  A.  Douglas,  H.  L.  Motto,  and  W.  J. 

Busscher. 

Soil  Science  SOSCAK,  Vol.  142,  No.  3,  p  125-131, 

September  1986.  6  fig,  2  tab,  21  ref. 

Descriptors:  'Phosphates,  'Soil  chemistry,  'Model 
studies,  'New  Jersey  Pine  Barrens,  'Soil  types, 
'Solute  transport,  'Nutrients,  'Lakehurst  soil,  Soil 
profiles,  Profiles,  Nutrient  removal,  Chemical  reac- 
tions, Chemistry,  Kinetics,  Organic  matter,  Acidi- 
ty, Soil  physical  properties,  Groundwater  pollu- 
tion, Water  pollution. 

Samples  of  the  Al,  A2,  B2,  and  C  horizons  of 
Lakehurst  soil  were  leached  with  phosphate  solu- 
tion, and  total  phosphorus,  labile  phosphorus,  non- 
labile  phosphorus,  and  maximum  retention  capac- 
ity were  measured  for  each  horizon.  Al  and  A2 
horizons  proved  to  have  a  limited  capacity  for 
phosphate  retention,  and  the  B2  and  C  horizons 
were  capable  of  removing  phosphate  from  solu- 
tion. Experimental  results  were  fitted  by  a  multi- 
factor  kinetic  model  involving  a  reversible  two- 
step  reaction  mechanism.  The  first  step,  from  solu- 
tion to  labile  phase,  was  similar  to  a  second-order 
kinetic  reaction.  The  second  step,  from  labile  to 
nonlabile  phase,  was  similar  to  first-order  kinetics. 
The  fitting  for  A2,  B2,  and  C  horizons  by  the 
model  results  in  the  same  rate  constants  and  empir- 
ical reaction  parameters.  Different  rate  constants 
were  fitted  for  the  A 1  horizon,  probably  due  to  its 
higher  organic  matter  content  than  other  horizons. 
The  reaction  model  with  measured  initial  condi- 
tions can  be  used  to  predict  phosphate  movement 
under  different  concentrations  and  solution  pH 
values  in  the  Lakehurst  soil  of  the  Pine  Barrens  of 
New  Jersey.  (Author's  abstract) 
W87-04111 


EFFECTS  OF  SOLUBLE  ORGANIC  MATTER 
AND  SEWAGE  SLUDGE  AMENDMENTS  ON 
CADMIUM  SORPTION  BY  SOJXS  AT  LOW 
CADMIUM  CONCENTRATIONS, 


Field  2— WATER  CYCLE 
Group  2G — Water  In  Soils 


California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04112 


LONG-TERM  EFFECTS  OF  EXTENSIVE 
GYPSUM  AMENDMENT  APPLIED  WITH 
SODIC  WATER  IRRIGATION  ON  SOIL  PROP- 
ERTIES AND  SOIL  SOLUTION  CHEMICAL 
COMPOSITION, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 
(Israel).  Inst,  of  Soil  and  Water. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-04179 


COMPETITIVE  INTERACTIONS  OF  PHOS- 
PHATE AND  MOLYBDATE  ON  ARSENATE 
ADSORPTION, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04180 


INFLUENCE  OF  INTENSIVE  CULTIVATION 
AND  IRRIGATION  ON  EXCHANGEABLE  CA- 
TIONS AND  SOIL  PROPERTIES:  A  CASE 
STUDY  IN  JORDAN  VALLEY,  ISRAEL, 

Weizmann    Inst,    of  Science,    Rehovoth    (Israel). 

Dept.  of  Isotope  Research. 

A.  J.  Amiel,  M.  Nameri,  and  M.  Magaritz. 

Soil  Science  SOSCAK,  Vol.  142,  No.  4,  p  223-228, 

October  1986.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Cultivation,  'Irrigation  effects,  *Soil 
properties,  'Crop  yield,  Carbonates,  Clays,  Satura- 
tion, Retention,  Jordan  Valley,  Israel,  Trace 
metals,  Minerals,  Ions. 

The  effect  of  long-term  (40  yr),  intensive  cultiva- 
tion and  irrigation  on  soil  properties  in  the  Jordan 
Valley,  Israel,  which  had  experienced  declining 
crop  yields  was  studied.  Three  cultivated  soil 
pedons  and  an  equivalent  undisturbed  soil  from  the 
same  site  were  analyzed  for  several  soil  properties. 
The  major  differences  detected  between  the  three 
soil  pairs  were  redistribution  and  recrystallization 
of  carbonate  minerals  and  the  exchangeable  ions,  in 
particular  the  Mg(2  +  )  and  Na(  +  )  ions.  Other 
properties,  such  as  specific  surface  area,  texture, 
cation  exchange  capacity,  and  trace  metals,  did  not 
show  distinct  differences  when  t  tests  were  ap- 
plied. The  source  of  these  exchangeable  cations 
was  the  irrigation  water  (Yarmuck  river  waters), 
and  the  extent  of  retention  of  the  ion  from  the 
water  in  the  soil  during  the  cultivation  period  was 
0.5%  for  the  Na(  +  )  and  6%  for  the  Mg(2+).  The 
preference  of  Mg(2  +  )  over  Ca(2+)  at  the  ex- 
change position  in  smectite,  the  dominant  clay 
mineral  in  the  soil  of  the  Jordan  Valley,  is  due  to 
the  low  saturation  of  Mg(2  +  )  (<25%)  and  to  the 
high  charge  of  smectite  (138  meg/ 100  g).  (Author's 
abstract) 
W87-04181 


RELATIONSHIP  OF  SOU  DISPERSIBILITY 
TO  INFIXTRATION  AND  EROSION  OF 
SOUTHEASTERN  SOILS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
W.  P.  Miller,  and  M.  K.  Baharuddin. 
Soil  Science  SOSCAK,  Vol.  142,  No.  4,  p  235-240, 
October  1986.  2  fig,  4  tab,  21  ref. 

Descriptors:  *Soil  dispersibility,  *Soil  erosion,  •In- 
filtration, 'Erosion,  'Simulated  rainfall,  'Runoff, 
Correlation  analysis,  Transmission,  Clays,  Soil 
properties,  Georgia,  Rainfall  intensity,  Rainfall, 
Silt,  Agriculture,  Topsoil. 

Fifteen  agricultural  topsoils  from  Georgia  were 
subjected  to  simulated  rainfall  at  high  intensity  in 
runoff  pan  studies.  Infiltration  over  time  and  total 
soil  loss  were  not  related  to  soil  texture,  but  were 
correlated  with  each  other.  Both  infiltration  and 
soil  loss  were  highly  correlated  with  several  meas- 
ures of  soil  dispersibility.  Dispersible  clay  meas- 
ured after  36  h  of  shaking  at  an  8:1  water:soil  ratio 
and  a  dispersible  clay  index  weighting  clay  disper- 
sion by  time  were  significantly  related  to  both  soil 
loss  (r  =  0.88  to  0.89)  and  infiltration  (r  =  -0.5  to  - 
0.6).  Dispersion  expressions  derived  from  plots  of 


log  (undispersed  clay)  versus  time  had  lower  cor- 
relation coefficients,  as  did  dispersion  variables 
that  included  both  silt  and  clay.  The  high  percent- 
age of  clay  that  is  dispersible  in  these  soils  appears 
to  seal  water  transmission  pores  and  reduce  infil- 
tration, as  observed  in  sodic  soils.  Therefore,  dis- 
persion may  be  a  fundamental  soil  property  to  be 
considered  in  erosion  prediction  and  control.  (Au- 
thor's abstract) 
W87-04182 


CLAY    LINER   COMPATIBILITY    IN    WASTE 
DISPOSAL  PRACTICE, 

Illinois  Inst,   of  Tech.,  Chicago.   Dept.   of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04187 


HYDRAULIC  CONDUCTIVITY  AND  CLAY 
DISPERSION  AS  AFFECTED  BY  APPLICA- 
TION SEQUENCE  OF  SALINE  AND  SIMU- 
LATED RAIN  WATER, 

Central  Soil  Salinity  Research  Inst.,  Karaal  (India). 
P.  S.  Minhas,  and  D.  R.  Sharma. 
Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  159- 
167,  1986.  5  fig,  2  tab,  16  ref. 

Descriptors:  'Permeability  coefficient,  'Clay  dis- 
persion, 'Saline  water,  'Simulated  rainfall,  'Irriga- 
tion effects,  Adsorption,  Leaching,  Effluents, 
Pores,  Infiltration,  Monsoons,  Water  quality,  Con- 
centration, Electrolytes,  Soil  types,  Loam,  Clays. 

Saturated  hydraulic  conductivity  HC,  and  degree 
of  clay  dispersion  DD,  were  determined  for  a 
sandy  loam  and  a  clay  loam  soil  with  waters  of 
different  combinations  of  sodium  adsorption  ratios 
SAR  (5,  15,  30  and  45  mmol/L)  and  total  electro- 
lyte concentration  TEC  (15,  30,  60,  and  90  me/L) 
followed  by  distilled  water  to  simulate  rainwater. 
Increase  in  SAR  and  decrease  in  TEC  of  leaching 
water  increased  DD  and  decreased  HC  of  soils. 
The  HC  values  were  more  highly  correlated  with 
SAR  than  TEC.  The  critical  ratio  of  TEC/SAR  of 
water  below  which  the  relative  HC  is  less  than  the 
'threshold'  value  (i.e.  <  or  =  0.75)  was  3.82  and 
2.01  for  clay  loam  and  sandy  loam  respectively 
taking  the  HC  of  initial  soil  with  good  quality 
water  (SAR  =  0.5,  IC  =  0.3  dS/m)  as  the  refer- 
ence. Drastic  reductions  in  conductivity  were  ob- 
served even  at  SAR  =  5  (60-83%)  when  saline 
water  was  displaced  by  rainwater,  sensitivity  being 
greater  for  the  sandy  loam  than  for  the  clay  loam; 
recovery  was  negligible  when  the  saline  water  was 
again  applied.  Data  of  EC  and  clay  content  of  the 
effluent  on  application  of  distilled  water  suggested 
that  clay  dispersion,  its  movement  and  lodgement 
into  conducting  pores,  may  be  the  major  cause  of 
HC  reduction  in  sandy  loam,  whereas  in  clay  loam, 
surface  sealing  is  the  major  cause.  With  distilled 
water  application  HC  values  were  governed  by 
SAR  rather  than  TEC  of  initial  water  used.  The 
study  thus  suggests  that  existing  water  quality  cri- 
terion may  underestimate  the  real  soil  permeability 
hazards  from  saline-sodic  waters  during  rainfall 
infiltration  in  monsoon  season.  (Author's  abstract) 
W87-04296 


MICROORGANISMS  IN  WATERS  CONTACT- 
ING ENRICHMENT  TAILINGS  OF  QUARTZ- 
SULFIDE-TUNGSTEN  ORES, 

Chita  Inst,  of  Natural  Resources  (USSR). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04339 


INFLUENCE  OF  SOBL  WATER  SUPPLY  ON 
THE  PLANT  WATER  BALANCE  OF  FOUR 
TROPICAL  GRAIN  LEGUMES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04354 


2H.  Lakes 


INVERTEBRATE  COMMUNITIES  ASSOCIAT- 
ED  WITH    BANGIA    ATROPURPUREA    AND 


CLADOPHORA  GLOMERATA  IN  WESTERN 
LAKE  ERIE, 

Bowling  Green  State  Univ.,  OH.  Dept.  of  Biologi- 
cal Sciences. 

E.  W.  Chilton,  R.  L.  Lowe,  and  K.  M.  Schurr. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  149-153,   1986.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Invertebrates,  'Ecosystems,  'Lake 
Erie,  'Marine  algae,  'Limnology,  Bangia  atropur- 
purea,  Cladophora  glomerata,  Littoral  zone,  Epi- 
phytes. 

The  appearance  of  the  marine  alga  Bangia  atropur- 
purea  (Rhodophyta)  in  Lake  Erie  has  been  fol- 
lowed by  its  rapid  dispersal  throughout  the  eulit- 
toral  zone  of  the  lake.  Bangia  was  extensively 
sampled  to  determine  its  suitability  as  a  habitat  for 
littoral  organisms.  Present  data  indicate  that  the 
only  organisms  capable  of  maintaining  populations 
on  Bangia  filaments  are  larval  Chironomidae.  Cla- 
dophora supports  a  larger  and  more  diverse  com- 
munity. It  is  concluded  that  the  mucilaginous  cell 
wall  of  Bangia  provides  a  less  stable  substrate  for 
attached  or  clinging  organisms  than  does  the  cellu- 
lose cell  wall  of  Cladophora.  The  presence  of 
Bangia  in  the  littoral  zone  of  Lake  Erie  results  in  a 
reduction  of  the  quantity  and  diversity  of  algal 
epiphytes  and  may  negatively  impact  the  littoral 
food  web.  (Author's  abstract) 
W87-03359 


MICROBIAL  RESPONSE  TO  AMINO  ACID 
ADDITIONS  IN  LAKE  MICHIGAN:  GRAZER 
CONTROL  AND  SUBSTRATE  LIMITATION 
OF  BACTERIAL  POPULATIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03361 


EFFECTS  OF  LAKE  MICHIGAN  WATER 
LEVELS  ON  WETLAND  SOIL  CHEMISTRY 
AND  DISTRIBUTION  OF  PLANTS  IN  THE 
STRAITS  OF  MACKINAC, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

J.  G.  Lyon,  R.  D.  Drobney,  and  C.  E.  Olson. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  175-183,  1986.  4  fig,  2  tab,  29  ref. 
NOAA  Sea  Grant  No.  04-MO1-134  (R/CW-7  and 
-3)  and  NA81AA-D-O095  R/EM-2. 

Descriptors:  'Lake  Michigan,  'Limnology, 
•Water  levels,  'Soil  chemistry,  'Aquatic  plants, 
Coastal  zone  management,  Estuaries,  Flooding, 
Wetlands,  History,  Aerial  photography. 

The  effects  of  short-term  or  summer  season  water 
level  fluctuations  on  wetlands  were  determined 
from  measurements  of  flooding,  relative  soil  chem- 
istry, and  the  presence  of  plants.  Analyses  demon- 
strated higher  relative  concentrations  of  plant- 
available  soil  nutrients  and  higher  density  of  plants 
on  flooded  emergent  wetlands  as  compared  to 
infrequently  flooded,  unconsolidated  shore  sites. 
Flooding  resulted  in  anaerobic  soil  conditions  and 
increased  concentrations  of  nutrients  for  wetland 
plants.  The  density  of  emergent  wetland  plants  was 
highest  where  the  topographic  conditions  and 
water  level  led  to  duration  of  flooding  between  50 
and  85%  of  the  growing  season.  The  effects  of 
long-term  water  level  fluctuations  on  wetlands 
were  measured  from  historical  aerial  photographs 
of  low,  average,  and  high  lake  level  conditions 
(1938  to  1980).  An  increase  in  water  levels  of  0.3  m 
reduced  the  extent  of  coastal  wetlands  by  18%. 
Historical  aerial  photos  demonstrated,  and  a  model 
predicted,  that  13%  of  the  total  wetlands  measured 
at  low  lake  levels  remained  in  the  study  area  at  the 
highest  lake  level  sampled.  This  result  was  verified 
during  the  high  lake  levels  of  May  1985.  (Author's 
abstract) 
W87-03362 


OCCURRENCE  AND  RATES  OF  CHEMICAL 
BIODEGRADATION  EM  SUPERIOR  HARBOR 
WATER, 
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Wisconsin  Univ. -Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03363 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SEDIMENTS  OF  THE  SOUTHERN  BASIN 
OF  LAKE  MICHIGAN, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03364 


FOOD  OF  TROUT  AND  SALMON  IN  LAKE 
ONTARIO, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

S.  B.  Brandt. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  3,  p  200-205,   1986.  2  fig,  3  tab,  22  ref. 

Descriptors:  *Trout,  'Salmon,  *Lake  Ontario, 
*Fish  food,  *Food  habits,  Food  chain,  Alewives, 
Smelt,  New  York,  Fish  diets,  Seasonal  variation. 

Stomachs  of  trout  and  salmon  (n  =  1,904)  were 
collected  from  fish  registered  at  fishing  tourna- 
ments held  in  New  York  State  waters  of  Lake 
Ontario  between  April  and  September  1983  and 
1984.  Numbers  of  adult-sized  fish  containing  identi- 
fiable food  items  were  323  lake  trout  (Salvelinus 
namaycush),  289  brown  trout  (Salmo  trutta),  24 
rainbow  trout  (S.  gairdneri),  164  coho  salmon  (On- 
corhynchus  kisutch),  and  63  chinook  salmon  (O. 
tschawytscha).  Proportional  similarity  in  diet  be- 
tween pairs  of  species  was  high  and  normally 
exceeded  0.70;  diet  composition  of  individual  spe- 
cies was  similar  between  years.  Alewives  (Alosa 
pseudoharengus)  were  the  main  prey  of  all  species 
during  all  months  and  were  normally  1 10-149  milli- 
meters in  standard  length.  Rainbow  smelt  (Os- 
merus  mordax)  was  the  second  most  common  prey 
eaten  but  was  generally  found  in  fewer  than  20% 
of  the  stomachs  examined  during  any  month.  Diet 
diversity  was  generally  higher  during  April-May 
than  during  July-September  for  coho  salmon,  lake 
trout,  and  brown  trout.  Larger  brown  trout  ate 
larger  alewife  in  1983,  but  not  in  1984.  Results 
suggest  that  the  five  trout  and  salmon  species  in 
Lake  Ontario  are  potential  competitors.  (Author's 
abstract) 
W87-03365 


BENTHIC  COMMUNITY  AND  SEDIMENT 
QUALITY  ASSESSMENT  OF  PORT  HOPE 
HARBOUR,  LAKE  ONTARIO, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03366 


TEMPORAL  DISTRIBUTION  OF  GEOAQUA- 
TIC  FUNGI  AT  A  NEARSHORE  STATION  EN 
LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Microbiology  Labs. 
J.  P.  Sherry. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  221-224,  1986.  1  fig,  18  ref. 

Descriptors:  'Limnology,  *Lake  Ontario,  ♦Aquat- 
ic fungi,  'Temporal  distribution,  Fungi,  Seasonal 
variation,  Water  analysis,  Heterotrophic  bacteria, 
Chlorophyll  a,  Bacteria,  Organic  carbon,  Nitrogen 
compounds. 

In  order  to  better  understand  the  role  of  fungi  in 
large  lakes,  the  temporal  distribution  of  fungi  at  a 
nearshore  Lake  Ontario  station  was  examined. 
Water  samples  were  taken  at  three  depths  during 
May  to  December,  1977.  Mean  numbers  of  psych- 
rotrophic  fungi  in  the  water  samples  were  signifi- 
cantly less  than  the  numbers  of  mesophilic  fungi  to 
which  they  were  correlated.  The  mesophilic  fungal 
distribution  pattern  was  correlated  with  rainfall  in 
the  neighboring  shore  area.  Apart  from  coincident 
autumn  peaks,  little  relationship  was  observed  be- 
tween the  fungi  and  water  temperature.  No  signifi- 
cant correlation  was  detected  between  geoaquatic 
fungi  and  several  other  parameters:  heterotrophic 
bacteria,  chlorophyll  a,  total  bacteria,  particulate 


organic  carbon,  and  total  particulate  nitrogen.  (Au- 
thor's abstract) 
W87-03367 


FOOD  OF  DEEPWATER  SCULPIN,  MYOXO- 
CEPHALUS  THOMPSONI,  FROM  SOUTH- 
EASTERN LAKE  MICHIGAN, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

J.  A.  Wojcik,  M.  S.  Evans,  and  D.  J.  Jude. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  225-231,  1986.   1  fig,  2  tab,  29  ref. 

Descriptors:  *Lake  Michigan,  *Sculpin,  'Deep- 
water  habitats,  *Food  habits,  *Fish  food,  Ostra- 
cods,  Amphipods,  Zooplankton,  Food  chain, 
Midges,  Copepods. 

Pontoporeia  hoyi  was  the  major  food  consumed  by 
most  sizes  of  deepwater  sculpins  (Myoxocephalus 
thompsoni)  during  spring  and  summer,  1981-82,  at 
a  100-m  station  in  southeastern  Lake  Michigan. 
There  was  no  apparent  seasonality  in  choices  of 
food  or  volumes  consumed.  Mysis  relicta  made  up 
less  than  9%  of  the  total  food  volume  and  aver- 
aged second  to  Pontoporeia  volumetrically  -  a 
result  which  differed  from  previous  investigations 
for  Lake  Michigan.  Reduced  consumption  of 
Mysis  in  this  study  compared  to  previous  work 
may  be  a  function  of  lower  prey  density  or  station 
depth;  mysids  may  have  been  farther  above  the 
lake  bottom  than  at  previously  studied,  more  shal- 
low stations.  Ostracods  were  important  in  6-  and  7- 
cm  fish  diets.  Mysis,  chironomids,  and  fish  eggs 
were  only  found  in  sculpins  larger  than  8  cm. 
Chironomid  larvae,  which  typically  burrow  into 
sediments,  and  copepod  and  cladoceran  zooplank- 
ton constituted  a  small  percentage  of  the  diet  of  all 
sculpins.  These  results  indicated  that  the  deepwa- 
ter sculpins  examined  were  primarily  epibenthic 
predators  at  the  sediment-water  interface  and  ap- 
parently did  not  burrow  for  food  or  feed  higher  up 
in  the  water  column.  (Author's  abstract) 
W87-03368 


SPATIAL  VARIABILITY  IN  SEDIMENTARY 
ALGAL  MICROFOSSILS  AND  ITS  BEARING 
ON  DIATOM-E\FERRED  PH  RECONSTRUC- 
TIONS, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 
Aquatic  Research  Centre. 
S.  S.  Dixit,  and  R.  D.  Evans. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.   43,  No.    10,  p   1836-1845, 
October  1986.  6  fig,  2  tab,  42  ref. 

Descriptors:  *Spatial  distribution,  *Bioindicators, 
*Paleolimnology,  *Lakes,  *Algae,  *Microfossils, 
*Diatoms,  'Hydrogen  ion  concentration,  'Limnol- 
ogy, *Acid  lakes,  *Acidity,  Clearwater  Lake, 
Hannah  Lake,  Morphology,  Water  chemistry,  Cur- 
rents, Species  diversity,  Ecosystems,  Plankton, 
Light  intensity,  Prediction,  Sediments,  Taxonomy. 

In  the  absence  of  past  water  chemistry  data,  there 
has  been  great  interest  among  paleolimnologists  in 
using  algal  microfossils  to  predict  historical 
changes  in  lake  pH.  Spatial  variability  of  algal 
microfossils  was  investigated  in  20-21  surface  (0- 
0.25  cm)  sediment  samples  from  Hannah  and 
Clearwater  lakes,  Ontario,  together  with  the  varia- 
bility in  20  downcore  diatom-inferred  pH  profiles 
from  Hannah  Lake.  Strong  habitat-dependent  spa- 
tial variability  in  the  distribution  of  microfossils 
was  observed  in  lakes  of  simple  morphology.  The 
abundance  of  planktonic  taxa  was  high  in  deepwa- 
ter sediments  in  both  the  lakes,  while  benthic  taxa 
were  common  only  in  the  sediments  of  shallow 
waters  of  Clearwater  Lake.  It  is  hypothesized  that 
greater  circulation  and  presence  of  sufficient  light 
at  all  depths  allowed  benthic  diatoms  to  flourish 
even  in  samples  from  the  deep  areas  of  Hannah 
Lake.  The  use  of  pH  indicator  diatom  assemblages 
rather  than  individual  taxa  greatly  reduced  the 
variability  in  computing  diatom-inferred  pH.  The 
variations  were  negligible  within  the  samples  col- 
lected from  greater  water  depths.  Results  suggest 
that  a  single  paleo-pH  profile  will  provide  an  indi- 
cation of  the  direction  in  change  in  pH,  but  that 
absolute  pH  results  can  be  obtained  only  by  utiliz- 
ing several  cores  from  many  depth  strata.  The 
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ability  of  index  alpha  and  index  beta  to  accurately 
predict  recent  pH  shifts  of  Hannah  Lake  was  im- 
paired because  of  its  very  acidic  nature  (pH  <  4.5) 
in  the  past.  (Alexander-PTT) 
W87-03369 


EFFECT  OF  STREAM  ACTDD7ICATION  ON 
PERIPHYTON  COMPOSITION,  CHLORO- 
PHYLL, AND  PRODUCTD/ITY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03370 


METHYL  MERCURY  LEVELS  EN  A  POLLUT- 
ED PRAIRIE  RD/ER-LAKE  SYSTEM:  SEASON- 
AL AND  SITE-SPECIFIC  VARIATIONS,  AND 
THE  DOMENANT  ENFLUENCE  OF  TROPHIC 
CONDITIONS, 

National  Water  Research  Inst.,  Winnipeg  (Manito- 
ba). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03371 


PATTERNS  EN  BIOMASS  AND  COVER  OF 
AQUATIC  MACROPHYTES  EN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

C.  M.  Duarte,  J.  Kalff,  and  R.  H.  Peters. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.   43,  No.    10,  p   1900-1908, 
October  1986.  6  fig,  4  tab,  41  ref,  append. 

Descriptors:  *Biomass,  'Limnology,  'Macro- 
phytes,  *Lake  morphometry,  'Aquatic  plants, 
Quantitative  analysis,  Submerged  plants,  Regional 
studies,  Phytoplankton,  Zooplankton,  Fish,  Nutri- 
ent dynamics,  Trophic  level,  Macrophyte  distribu- 
tion, Planimetry,  Annual  irradiance,  Mathematical 
models,  Light  penetration. 

A  quantitative  analysis  of  biomass  and  cover  of 
both  submerged  and  emergent  macrophytes  in  139 
lakes  reported  in  the  literature  revealed  that  bio- 
mass and  cover  of  emergent  macrophytes  are,  on 
average,  proportional  to  the  lake  area,  but  that  the 
biomass  and  cover  of  submerged  plants  are  propor- 
tionally reduced  with  increasing  lake  size.  Under- 
water light  was  found  to  be  the  best  descriptor  of 
the  cover  and  biomass  of  submerged  plants.  Con- 
versely, emergent  macrophytes  are  most  strongly 
affected  by  lake  morphometry,  and  in  particular  by 
its  average  slope.  The  predictability  of  the  abun- 
dance of  emergent  and  submerged  macrophytes 
from  these  environmental  factors  stresses  the  pre- 
dominant role  that  they  play  in  macrophyte  ecolo- 
gy and  confirms  the  existence  of  strong  patterns  in 
the  abundance  of  aquatic  plants  worldwide.  (Au- 
thor's abstract) 
W87-03373 


IMPACT  OF  ATRAZENE  ON  PERIPHYTON  EN 
FRESHWATER  ENCLOSURES  AND  SOME  EC- 
OLOGICAL CONSEQUENCES, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03374 


BIOMASS  AND  PRODUCTION  OF  FISHES  EN 
NATURAL  AND  CHANNELIZED  STREAMS, 

Guelph  Univ.  (Ontario).  Group  for  Advancement 

of  Fish  Studies. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-03375 


EFFECTS  OF  FLOODENG  ON  DISSOLVED 
AND  SUSPENDED  NUTRIENTS  EN  SMALL 
DIKED  MARSHES, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 
Wildlife. 
J.  A.  Kadlec. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  1999-2008, 
October  1986.  6  fig,  3  tab,  23  ref. 
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Descriptors:  'Flooding,  'Dissolved  nutrients, 
•Marshes,  'Suspended  nutrients,  'Diked  marshes, 
Delta  Marsh,  Surface  water,  Interstitial  water,  Ma- 
crophytes,  Ions,  Seepage,  Sediments,  Deposition, 
Prediction,  Nutrients,  Water  level  fluctuations,  Cy- 
cling, Phosphorus,  Nitrogen,  Wetlands,  Ecosys- 
tems, Reservoirs,  Aquatic  plants,  Cycling  nutri- 
ents. 

Changes  in  nutrient  availability  and  dynamics  are 
believed  to  result  from  water  level  fluctuations  that 
are  common  in  both  managed  and  unmanaged 
marshes.  Flooding  ten  5-  to  7-ha  diked  marshes  in 
the  Delta  Marsh,  Manitoba,  to  about  1  m  above 
natural  marsh  levels  did  not  increase  dissolved  or 
suspended  nutrient  concentrations  in  the  surface 
water.  Dissolved  forms  of  N  and  P  increased  in 
interstitial  water,  possibly  as  a  direct  or  indirect 
effect  of  death  of  emergent  macrophytes  (e.g.  cat- 
tail, Typha  spp.)  and  associated  changes  such  as 
wave  action  and  detritus  deposition.  Concentra- 
tions of  suspended  N,  P,  and  C  decreased  in  sur- 
face water  as  a  result  of  flooding,  both  in  absolute 
terms  and  relative  to  concurrent  increases  shown 
by  natural  marsh  controls.  Concentrations  of  major 
ions  (Ca(2  +  ),  Mg(2  +  ),  Na(  +  ),  K(  +  ),  S04(2-), 
and  Cl(-))  did  not  change  in  response  to  flooding, 
but  did  vary  in  time  and  space.  A  predicted  de- 
crease in  the  concentrations  of  major  ions  in  inter- 
stitial water  due  to  seepage  of  dilute  surface  water 
into  the  sediment  was  not  detected.  (See  also  W87- 
03377)  (Alexander-PTT) 
W87-03376 


INPUT-OUTPUT  NUTRIENT  BUDGETS  FOR 
SMALL  DIKED  MARSHES, 

Utah  State  Univ.,  Logan.  Dept.  of  Fisheries  and 
Wildlife. 
J.  A.  Kadlec. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  2009-2016, 
October  1986.  3  fig,  3  tab,  23  ref. 

Descriptors:  'Input-output  nutrient  budgets, 
•Diked  marshes,  *Cycling  nutrients,  'Nutrient 
loading,  Ecosystems,  Wetlands,  Macrophytes,  Spa- 
tial distribution,  Nutrient  removal,  Input-output 
budgets,  Chemical  analysis,  Sampling,  Estimating, 
Ion  concentration,  Sediment-water  interfaces,  Hy- 
drologic  budget,  Freezing. 

Input-output  nutrient  budgets  provide  the  basic 
framework  for  understanding  internal  nutrient  cy- 
cling in  aquatic  ecosystems.  Input-output  nutrient 
budgets  were  constructed  for  8  and  10  diked  con- 
tiguous 4-  to  6-ha  marshes  in  1981  and  1982,  re- 
spectively. Because  the  marshes  studied  were  cre- 
ated by  diking  within  a  larger  marsh,  the  water 
budgets  were  dominated  by  water  pumped  in  to 
replace  roughly  equal  evapotranspiration  and  seep- 
age losses.  Chloride  budgets  could  not  be  used  to 
confirm  water  budgets,  apparently  because  of  a 
transfer  to  the  sediments  by  a  freezing-out  process 
in  winter  and  subsequent  diffusion  back  into  the 
surface  water  during  the  ice-free  season.  With  rep- 
licated ponds  and  accurate  water  budgets,  good 
agreement  was  found  among  replicates  for  annual 
budgets  for  the  major  ions  and  total  N.  However, 
the  budgets  for  total  P  were  highly  variable,  re- 
flecting the  biological  activity  of  P.  Atmospheric 
inputs  of  N  and  P  were  large  components  of  budg- 
ets for  these  nutrients.  Year  to  year  increases  in 
surface  water  concentrations  of  major  ions,  expect- 
ed on  the  basis  of  evaporative  water  loss,  did  not 
occur,  apparently  because  of  freezing-out  of  these 
ions  in  winter.  (See  also  W87-03376)  (Alexander- 
PTT) 
W87-03377 


THERE  MAY  BE  MORE  THAN  ONE  WAY  TO 
MAKE  A  VOLCANIC  LAKE  A  KILLER, 

R.  A.  Kerr. 

Science  SCIEAS,  Vol.  233,  No.  4770,  p  1257-1258, 

September  19,  1986. 

Descriptors:  *Lake  Nyos,  *Vulcanism,  'Came- 
roon, 'Volcanic  lakes,  'Toxic  gases,  'Carbon- 14 
dating,  'Lake  sediments,  'Seasonal  variation, 
•Landslides,  West  Africa,  Organic  matter,  Hypoli- 
minion,  Limnology,  Lake  stages. 


Comments  of  limnologists  on  the  role  of  vulcanism 
in  the  release  of  toxic  gases  from  Lake  Nyos, 
Cameroon,  on  21  August  1986  are  summarized. 
Many  limnologists  argue  that  nonvolcanic  release 
of  biologically-derived  gases  accumulated  in  deep 
waters  could  account  for  lethal  gas  bursts  from 
lakes.  Geochemists  point  out  that  the  relatively  old 
C-14  age  and  stable  isotopic  composition  of  the 
carbon  do  not  necessarily  imply  ancient  origins, 
but  could  result  from  mixing  of  recent  sediments 
with  older,  more  deeply  buried  organic  matter. 
Underwater  landslides,  or  the  normal  changes  of 
the  seasons  inducing  turnover  of  lakes,  could  ac- 
count for  the  release  of  toxic  gases  from  hypolim- 
nia  in  lakes  that  are  stratified  for  long  periods. 
Both  known  incidents  of  release  of  toxic  gases 
from  lakes  occurred  in  late  August  and  early  Sep- 
tember, times  that  have  been  associated  with  mini- 
mum stability  in  West  African  lakes.  (Rochester- 
PTT) 
W87-03390 


SEASONAL  DISTRIBUTION  OF  THERMOTO- 
LERANT  FREE-LIVING  AMOEBAE  I.  WIL- 
LARD'S  POND, 

Clemson  Univ.,  SC.  Dept.  of  Biological  Sciences. 
D.  E.  Kyle,  and  G.  P.  Noblet. 
Journal  of  Protozoology  JPROAR,  Vol.  33,  No.  3, 
p  422-434,   August    1986.    12   fig,   2  tab,   29  ref. 
Biomedical  Research  Support  Grant  RR07180. 

Descriptors:  'Limnology,  'Species  diversity, 
•Thermotolerant  amoebae,  'Free-living  amoebae, 
'Willard's  Pond,  'Population  density,  'Lake  sedi- 
ments, 'Seasonal  variation,  'Benthos,  'Plankton, 
Acanthamoeba,  Naeggleria,  Hartmannella,  Vahl- 
kampfia,  Hypolimnion,  Water  chemistry,  Depth, 
South  Carolina,  Piedmont  region,  Detrital  layer, 
Habitats. 

A  quantitative  study  of  the  seasonal  distribution  of 
thermotolerant  (37  C  and  45  C),  small,  free-living 
amoebae  (FLA)  was  conducted  in  Willard's  Pond, 
a  warm,  monomictic  lake  (1.5  ha,  1.9  m  mean 
depth)  in  the  Piedmont  region  of  South  Carolina. 
Population  densities  of  FLA  peaked  in  late 
summer  in  benthic,  planktonic,  and  neustonic  habi- 
tats, but  species  composition  varied  among  the 
habitats.  Littoral  sediment  appeared  to  be  the 
major  habitat  for  FLA,  with  peaks  in  populations 
of  Acanthamoeba  and  Naegleria  in  August,  Hart- 
mannella in  July,  and  Vahlkampfia  in  May.  Popu- 
lations in  profunda!  sediment  underwent  dramatic 
seasonal  shifts,  apparently  in  response  to  the  sea- 
sonal chemical  changes  in  the  hypolimnion. 
Acanthamoeba  was  most  prevalent  in  late  summer, 
representing  as  much  as  82%  of  the  FLA  in  pro- 
fundal  sediment.  In  the  water  column,  FLA  popu- 
lations consistently  were  highest  in  the  detrital 
layer,  which  persisted  at  a  depth  of  3.0-3.4  m 
throughout  the  summer  period.  The  large  percent- 
age of  naegleria  contributing  to  FLA  in  the  detrital 
layer  suggests  that  Naegleria  amoeboflagellates 
sink  through  the  layer,  flagellate,  and  swim  back 
up.  Weather  events  played  a  major  role  in  the 
redistribution  of  FLA  among  the  various  habitats, 
probably  as  a  results  of  resuspension  of  FLA  from 
littoral  sediment  by  wind  action  and  input  from  the 
watershed  in  runoff.  (Rochester-PTT) 
W87-03403 


MICROBIAL  INTERACTIONS  IN  HETERO- 
TROPHIC NITRIFICATION, 

Bridgeport  Univ.,  CT.  Dept.  of  Biology. 

J.  Rho. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  3,  p  243-247,  March  1986.  1  fig,  3  tab,  23 

ref. 

Descriptors:  'Microbiological  studies,  'Heterotro- 
phic bacteria,  'Limnology,  'Nitrification,  'Symbi- 
osis, 'Physiological  ecology,  'Nitrogen  cycle, 
Ions,  Bacteria,  Nitrites,  Nitrates,  Ecology,  Bacte- 
rial physiology,  Nutrients,  Lake  sediments,  Sedi- 
ments, Culture  media. 

An  Arthrobacter  sp.  capable  of  extensive  nitrifica- 
tion was  isolated  from  a  eutrophic  lake  sediment 
employing  inorganic  salts  medium  with  acetamide 
as  the  carbon  source.  This  heterotrophic  nitrifier 
was  found  to  be  closely  associated  with  a  Coryne- 


bacterium  sp.  both  in  growth  and  in  nitrification. 
When  the  Arthrobacter  sp.  was  cultured  together 
with  the  Corynebacterium  sp.  in  medium  contain- 
ing ammonium  ion,  acetate,  and  inorganic  salts,  the 
concentrations  of  nitrification  products  (nitrite  and 
nitrate)  increased  approximately  10-fold.  This  stim- 
ulatory interaction  also  occurred  in  filter-sterilized 
sediment  water  samples  amended  with  ammonium 
ion  and  acetate.  Although  both  organisms  failed  to 
grow  singly  in  media  containing  1  mg/mL  of 
nitrite  N  and  of  acetaldoxime  N,  they  grew  well  in 
both  media  when  cultured  jointly.  However,  nitri- 
fication occurred  only  in  the  acetaldoxime 
medium.  This  is  the  first  reported  instance  of  mu- 
tualistic  relationships  in  heterotrophic  nitrification, 
and  appears  to  be  significant  to  our  understanding 
of  nitrogen  transformation  in  lacustrine  environ- 
ments. (Author's  abstract) 
W87-03426 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  III.  IN- 
FLUENCE OF  THE  ENVIRONMENTAL  PA- 
RAMETERS ON  THE  RESPONSE  OF  NITRO- 
GEN ASSIMILATION, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
O.  Mitamura. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  3,  p  281-299,  September  1986.  6  fig,  1  tab,  47 
ref. 

Descriptors:  'Ureas,  'Metabolism,  'Limnology, 
•Nitrogen  cycle,  'Lake  Biwa,  Phytoplankton,  Am- 
monia, Nitrates,  Light  intensity,  Chemical  reac- 
tions, Decomposition,  Photosynthesis. 

The  assimilation  rate  of  urea,  ammonia  and  nitrate 
nitrogen  and  the  decomposition  rate  of  urea  carbon 
in  Lake  Biwa,  Japan  increased  with  increasing 
light  intensity  up  to  some  asymptotic  value.  The 
hyperbola-shaped  curve  of  nitrogen  assimilation 
and  urea  decomposition  did  not  show  photo-inhibi- 
tion at  light  intensity  up  to  47  klux.  The  half- 
saturation  constant(K  sub  1)  as  a  function  of  light 
intensity  was  approximately  2  klux  for  urea  and 
ammonia  nitrogen  assimilation  and  urea  decompo- 
sition, while  the  K  sub  1  for  nitrate  showed  much 
higher  values.  The  relationship  between  nitrogen 
assimilation  or  urea  decomposition  and  tempera- 
ture evidenced  an  optimum  curve.  The  optimum 
temperature  was  about  30  C.  The  preference  of 
phytoplankton  for  urea  nitrogen  was  intermediate 
(average  Relative  Preference  Index  (RPI)  value: 
2.1)  between  that  for  ammonia  (average:  4.7)  and 
nitrate  (average:  0.1).  The  ammonia  concentrations 
in  excess  of  1  microgram-atm  N/1  were  sufficient 
to  suppress  the  urea  and  nitrate  nitrogen  assimila- 
tion. Nitrate  nitrogen  assimilation  tended  to  de- 
crease with  increasing  urea  concentration,  but  this 
was  not  so  clear.  (Lantz-PTT) 
W87-03442 


SIZE  EXCLUSION  CHROMATOGRAMS  OF 
DISSOLVED  HUMIC  MATERIALS  IN  OLIGO-, 
MESO-  AND  POLYHUMIC  LAKES  AND  IN 
GROUND  WATER, 

Joensuu   Univ.    (Finland).    Mekrijaervi    Research 

Station. 

For  primary  bibliographic  entry  see  Field  5A. 
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QUANnTAITVE  MORPHOLOGY  OF  LIVER 
IN  RAINBOW  TROUT  ALEVTNS  (SALMO 
GAIRDNERII)  ORIGINATING  FROM  BIG 
AND  SMALL  SIZED  EGGS:  INFLUENCE  OF 
THE  FIRST  MEAL  TIME  (MORPHOLOGLE 
QUANnTATTVE  DU  FOrE  DES  ALEVTNS  DE 
TRUTTE  ARC-EN-CIEL  (SALMO  GAIRDNERH) 
ISSUS  DE  GROS  OU  DE  PETTIS  OEUFS:  INCI- 
DENCE DE  LA  DATE  DU  PREMIER  REP  AS), 
Institut  National  de  la  Recherche  Agronomique, 
Ascain  (France).  Station  d'Hydrobiologie. 
A.  M.  Escaffre,  and  P.  Bergot. 
Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  3,  p  331-348,  September  1986.  6  fig,  3  tab,  47 
ref. 
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Descriptors:  *Fish  physiology,  'Rainbow  trout, 
•Fish  eggs,  *Liver,  'Food  habits,  Food  chains, 
Fish  diets. 

The  structural  evolution  of  liver  is  studied  in  full 
sib  alevins  of  rainbow  trout,  originating  from  eggs 
of  30  and  60  mg,  kept  fasting  or  fed  an  artificial 
diet  as  soon  as  the  esophagus  opened.  The  effects 
of  delayed  feeding  (9,  14,  22  days  after  this  open- 
ing) are  also  studied  in  alevins  originating  from 
eggs  of  60  mg.  The  histological  method  utilized 
presents  proof  that  the  liver  of  alevins,  as  that  of 
adults,  is  more  sensitive  than  the  body  to  nutrition- 
al changes  in  feeding.  The  variation  of  liver 
volume  is  due  mainly  to  the  number  and  size  of 
hepatocytes.  This  method  also  allows  the  proposi- 
tion of  a  general  outline  of  the  evolution,  in  size 
and  number,  of  hepatocytes,  according  to  the  nu- 
tritional state  of  alevins.  Under  fasting  conditions, 
the  hepatocyte  number  does  not  vary  but  their  size 
decreases.  Under  feeding  conditions,  the  hepato- 
cyte size  increases,  then  hyperplasia  prevails.  The 
size  of  the  original  egg  determines  the  number  of 
hepatocytes  in  the  alevin  at  the  time  of  first  feed- 
ing. The  volume  of  the  hepatocyte  and  the  diame- 
ter of  its  nucleus,  do  not  depend  on  the  fish  size, 
but  on  its  nutritional  state.  It  is  recommended  that 
the  diameter  of  the  hepatocyte  nucleus,  rather  than 
the  volume  of  an  hepatocyte  be  measured  for 
determining,  after  esophagus  opening,  whether  fish 
are  fed  or  fasting.  (Author's  abstract) 
W87-03445 


PATTERNS  OF  CARBON  RESOURCE  UTILI- 
ZATION BY  BENTHIC  INVERTEBRATES  IN 
TWO  BRITISH  RIVER  SYSTEMS:  A  STABLE 
CARBON  ISOTOPE  STUDY, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

M.  J.  Winterbourn,  J.  S.  Rounick,  and  A.  G. 

Hildrew. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  3,  p  349-361,  September  1986.  2  fig,  4  tab,  30 

ref. 

Descriptors:  'Carbon  cycle,  'Invertebrates,  'Lim- 
nology, 'River  systems,  'England,  'Carbon  radioi- 
sotopes, Wales,  Usk  River,  Carbon,  Trichoptera, 
Ecosystems,  Bryophytes,  Algae. 

13-C/12-C  ratios  (as  delta  13-C)  were  determined 
for  aquatic  invertebrates  and  their  potential  food 
sources  at  5  stream  sites  in  the  Ashdown  Fcrest, 
south-east  England,  and  at  15  sites  on  the  River 
Usk  and  its  tributaries  in  south  Wales.  Delta  13-C 
values  of  invertebrates  ranged  from  -18.8  parts  per 
thousand  to  -34.3  parts  per  thousand.  Some  strong 
intersite  differences  were  found.  Animals  from 
small,  woodland  streams  had  delta  13-C  values  of 
approximately  -27  parts  per  thousand  indicating 
that  food  resources  utilized  were  mainly  of  terres- 
trial origin.  At  most  open  sites  animals  exhibited 
both  a  wider  range  and  generally  more  negative 
(13-C-depleted)  values  indicating  greater  use  of 
autochthonous  materials.  These  general  trends 
were  shown  by  representatives  of  collector-grazer 
and  predator  functional  feeding  groups.  Delta  13-C 
values  of  seston  and  netspinning  Hydropsychidae 
(Trichoptera)  were  strongly  correlated  throughout 
the  Usk  system.  Delta  13-C  ratios  were  particular- 
ly valuable  in  focussing  attention  on  bryophytes 
and  filamentous  algae  as  important  sources  of 
carbon  incorporated  by  benthic  fauna  at  three  sites. 
Stable  carbon  isotope  analysis  is  useful  principally 
as  a  qualitative  tool  for  assessing  the  nature  of 
carbon  pathways  in  running  water  ecosystems. 
Quantitative  estimates  of  allochthonous/autochth- 
onous  dependence  by  invertebrates  are  not  easy  to 
make  because  the  delta  13  values  of  aquatic  plants 
can  vary  among  themselves  both  within  and  be- 
tween sites  and  may  overlap  with  values  for  terres- 
trial plants.  (Author's  abstract) 
W87-03446 


TYPOLOGICAL  VALUE  OF  THE  BENTHOS 
OF  OLD  BEDS  OF  A  LARGE  RIVER:  METH- 
ODOLOGICAL APPROACH, 

Lyon-1   Univ.,   Villeurbanne   (France).   Dept.   de 

Biologie  Animale  et  Ecologie. 

M.  Richardot-Coulet,  D.  Chessel,  and  M. 

Boumaud. 


Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  3,  p  363-383,  September  1986.  6  fig,  9  tab,  21 
ref. 

Descriptors:  'Benthos,  'Rhone  River,  'River  beds, 
'Bottom  sampling,  History,  Statistical  methods, 
Benthic  fauna,  Artificial  substrates,  Typology, 
Ecosystems,  River  morphology,  Streambeds. 

After  an  initial  macrofaunal  study  of  an  old  bed  of 
the  Rhone  River,  a  long-term  survey  of  the  com- 
munity structure  of  all  river  bed  types  found  in  a 
definite  sector  of  the  alluvial  plain  was  planned,  to 
establish  how  benthic  macrofauna  can  be  used  to 
reflect  the  successional  stages  of  these  old  river 
beds.  It  was  therefore  necessary  to  devise  a  sam- 
pling method  suitable  for  such  an  extensive  survey. 
Two  types  of  artificial  substrates  were  tested 
(wood  and  rope)  in  four  old  beds,  which  differ 
both  in  their  age  and  geomorphological  characters. 
Three  periods  of  exposure  of  the  samplers  were 
tested  in  8  sampling  sites,  once  a  season  during  one 
year.  Considering  the  aim  (which  is  to  propose  a 
typology  of  the  old  beds)  this  research  has  demon- 
strated the  effectiveness  of  the  artificial  substrate 
sampling  method.  Treatment  of  results  using  corre- 
spondence analysis  has  shown  that  the  discrimina- 
tion between  the  different  old  beds,  and  even  be- 
tween some  sampling  sites  in  these  old  beds,  is 
strong  enough  to  disregard  the  nature  of  the  artifi- 
cial substrate  material.  The  recommended  sam- 
pling period  is  3  weeks.  It  is  obviously  not  neces- 
sary to  consider  all  taxa  since  some  of  them  pro- 
vide redundant  information.  However,  the  groups 
chosen  must  be  identified  up  to  the  species  level. 
The  different  exposure  periods  tested  have  shown 
the  instability  of  the  shallow  water  fauna,  and  the 
later  recovery  of  the  community  structure  in 
autumn  and  in  winter.  A  new  graphic  method  for 
the  expression  of  experimental  results  after  statisti- 
cal treatment  is  proposed.  This  method  allows 
ecologists  to  appreciate  immediately  the  general 
and  local  abundance  of  the  taxa,  their  habitat  am- 
plitude and  their  fidelity  for  a  group  of  samples. 
(Lantz-PTT) 
W87-03447 


POPULATIONS  OF  BARBEL,  BARBUS  CAL- 
LENSIS  VALENCIENNES  1842,  FROM  THREE 
RIVERS  OF  NORTH-WESTERN  TUNISIA:  A 
PRELIMINARY  STUDY  (ETUDE  DES  POPU- 
LATIONS DE  BARBEAUX,  BARBUS  CALLEN- 
SIS  VALENCIENNES  1842,  DANS  TROIS 
COURS  D'EAU  DU  NORD-OUEST  DE  LA 
TUNISIE), 

Tunis  Univ.  (Tunisia).  Faculty  of  Science. 
M.  M.  Kraiem,  Y.  Bouvet,  E.  Pattee,  and  H. 
Persat. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  3,  p  411-422,  September  1986.  10  fig,  5  tab,  14 
ref. 

Descriptors:  'Fish  populations,  'Barbus  callensis, 
•Tunisia,  'Rivers,  Fish  growth,  Biomass,  Popula- 
tion dynamics,  Seasonal  variation,  France,  Ruma- 


Barbel  is  the  dominant  fish  in  the  three  streams 
studied  (the  Ennour,  the  Ghezela,  and  the  Bejawa- 
dia),  both  on  a  density  and  still  more  clearly  on  a 
biomass  basis.  Growth  between  the  autumn  of  1983 
and  the  summer  of  1984  was  reduced  in  the  two 
mountain  streams.  Moreover,  the  age  structure  of 
the  population  in  the  Ennour  wadi  was  dramatical- 
ly modified  during  the  same  winter,  probably  as  a 
result  of  the  lack  of  rain.  However,  in  the  genus 
Barbus,  mean  growth  rates  during  the  first  years 
seem  a  little  higher  in  North- West  Tunisia  than  in 
central  France  and  Rumania,  though  the  order  of 
magnitude  of  these  rates  is  the  same.  (Author's 
abstract) 
W87-03449 


NUTRIENT  SUBSIDY  IN  MONTANE  LAKES: 
MOUNT  ST.  HELEN'S  ASH  VERSUS  FLUVIAL 
SEDIMENTS, 

Montana  Univ.,  Bigfork.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03489 


EVALUATION  OF  NITROGEN  AND  PHOS- 
PHORUS ENRICHMENT  USING  IN  SITU  EN- 
CLOSURE BAGS  WITH  TEMPORAL  PHYTO- 
PLANKTON  POPULATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
L.  Meyer,  and  W.  Green. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2 11787. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report,  Publication 
No.  110,  Sept.  1984,  33  p,  7  tab.  USGS  Project  G- 
829-04. 

Descriptors:  'Nitrogen,  'Phosphorus,  'Arkansas, 
•Eutrophication,  Enclosures,  Lakes,  Phytoplank- 
ton,  Algae,  Standing  crops,  Limiting  factors,  Bio- 
assay. 

An  in  situ  experimental  procedure  and  protocol 
was  developed  to  evaluate  nitrate  and  phosphate 
enrichment  using  isolated  indigenous  phytoplank- 
ton  assemblages  during  different  seasons.  Results 
of  the  comparison  of  the  parameters  -  temperature, 
pH,  alkalinity,  conductivity,  and  dissolved  oxygen 
between  the  open  water  and  enclosed  systems  indi- 
cated that  there  was  no  significant  influence  of  the 
physiocochemical  factors  on  the  isolated  biological 
processes.  Growth  responses  were  measured  by 
turbidity,  biomass  and  chlorophyll-a,  the  most  sen- 
sitive being  chlorophyll-a.  Additions  of  nitrate  and 
phosphate  were  added  in  known  concentrations 
and  in  different  magnitudes  of  concentration  based 
upon  ambient  conditions  and  ratio.  During  the  fall, 
phosphorus  influenced  phytoplankton  growth, 
whereas  in  the  spring,  both  nutrients  affect  growth 
response  equally,  and  in  the  summer  nitrate  had  the 
greatest  influence.  Based  upon  the  results  of  these 
experiments  a  sampling  regime  for  physiochemical 
parameters  and  growth  response  is  recommended. 
(Meyer-Univ.  AR.) 
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ROLE  OF  NITROGEN,  PHOSPHORUS  AND 
IRON  IN  OCCURENCE  OF  ALGAL  BLOOMS 
AT  ABIQUIU  AND  COCHITI  RESEVOHtS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
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NUTRTENT  CYCLING  AND  PRODUCTIVITY 
OF  A  NORTH  CAROLINA  PIEDMONT  RES- 
ERVOIR, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03566 


WEATHER-BASED  VARIATIONS  IN  THER- 
MAL STRATIFICATION, 

Aqua  Comp,  Inc.,  Potsdam,  NY. 

S.  W.  Effler,  E.  M.  Owens,  K.  Schimel,  and  J. 

Dobi. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  2,  p  159-165,  February 

1986.  2  fig,  15  ref. 

Descriptors:  'Limnology,  'Weather,  'Thermal 
stratification,  'Annual  distribution,  'Lakes,  'Res- 
ervoirs, 'Water  properties,  'Mathematical  models, 
Distribution,  Stratification,  Chemical  properties, 
Biological  properties,  Model  studies,  Light  pene- 
tration, Water  quality,  New  Jersey,  Eutrophica- 
tion. 

A  mixed-layer  model  was  used  to  analyze  the 
natural  variability  in  thermal  stratification  that 
would  occur  in  a  proposed  reservoir  in  13  years  as 
a  result  of  documented  variations  in  meteorologi- 
cal conditions.  The  reservoir  site  is  in  Warren 
County,  New  Jersey.  The  model  used  was  CE- 
THERM-R1,  a  one-dimensional  density-stratifica- 
tion model.  Results  show  a  wide  variation  in  the 
stratification  regime  as  a  result  of  natural  variabili- 
ty in  meteorological  conditions.  This  variation 
causes  changes  in  the  processes  that  influence 
water  quality  characteristics.  Critical  interactions 
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include  (1)  dependence  of  the  oxygen  resources  of 
the  hypolimnion  on  its  thickness  and  the  duration 
of  stratification;  (2)  dependence  of  phytoplankton 
concentrations  on  the  depth  of  the  upper-mixed 
layer;  and  (3)  dependence  of  vertical  mixing  and 
vertical  cycling  of  soluble  constituents  on  the  den- 
sity gradients.  It  was  concluded  that  the  signifi- 
cance of  annual  differences  and  long-term  trends  in 
water  quality  should  be  evaluated  with  respect  to 
the  influence  of  weather-based  variations  in  stratifi- 
cation. (Doria-PTT) 
W87-03607 


CHARA  BUCKELLII,  A  EURYHALINE  CHAR- 
OPHYTE  FROM  AN  UNUSUAL  SALINE  ENVI- 
RONMENT. I.  OSMOTIC  RELATIONS  AT 
STEADY  STATE, 

State  Univ.  of  New  York  at  Buffalo.   Dept.  of 

Biology. 

R.  Hoffmann,  and  M.  A.  Bisson. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  8,  p  1599-1605,  August  1986.  6  fig,  3  tab,  31 

ref.  NSF  Grants  PCM  8116887,  DMB  8400555. 

Descriptors:  'Charophytes,  'Osmosis,  'Algae, 
'Salinity,  Seawater,  Sodium,  Chlorides,  Ions,  Ag- 
riculture, Vacuoles,  Plant  tissues,  Turgor,  Mero- 
mictic  lakes,  Concentration,  Evaporation,  Cations, 
Toxicity,  Sulfates,  Steady  state,  Waldsea  Lake. 

Chara  buckellii  is  a  euryhaline  algae  that  provides 
a  model  for  the  comparative  study  of  osmotic 
relations  under  different  salinity  regimes  within  the 
same  species.  Chara  buckellii  is  native  to  a  saline 
lake  (Waldsea  Lake)  in  which  the  major  ionic 
constituents  are  Mg(2  +  )  and  S04(2-)  as  well  as 
Na(  +  )  and  Cl(-)  (approximately  110  mM  each). 
Plants  were  cultured  in  artificial  Waldsea  water, 
ordinary  seawater  diluted  to  match  the  osmotic 
pressure  of  Waldsea  water  (375  mosmol/kg),  and 
freshwater.  The  major  osmotica  in  the  vacuole  of 
Waldsea  water  and  seawater  cells  are  K(  +  ),  Cl(-) 
and  Na(  +  ),  although  seawater  cells  have  signifi- 
cantly more  Na(  +  )  than  Waldsea  water  cells.  The 
vacuole  of  freshwater  cells  contains  primarily 
K(  +  ),  Cl(-)  and  Mg(2  + ).  Turgor  was  regulated  in 
a  range  from  323  +  or  -  5  to  212  +  or  -  7  mosmol/ 
kg  when  the  external  osmotic  pressure  ranges  from 
5  (freshwater)  to  567  (1.5  x  Waldsea  water) 
mosmolAg.  Waldsea  water  cells  regulate  turgor 
primarily  with  K(  +  )  and  Cl(-),  whereas  seawater 
cells  regulate  with  K(  +  ),  Cl(-)  and  Na(  +  ).  The 
possible  role  of  Mg(2  +  )  in  the  early  stages  of 
turgor  regulation  was  discussed.  Cytoplasmic 
K(  +  )  concentrations  were  also  reported  and  were 
comparable  with  those  found  in  the  literature  for 
related  charophyte  genera.  The  results  presented 
were  compared  with  modes  of  turgor  and  osmotic 
regulation  in  other  euryhaline  and  freshwater 
algae.  (Author's  abstract) 
W87-03664 


ALGAE  OF  SELECTED  CONTINENTAL  AND 
MARITIME  BOGS  IN  NORTH  AMERICA, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
Y.-K.  Yung,  P.  Stokes,  and  E.  Gorham. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  8,  p  1825-1833,  August  1986.  3  fig,  2  tab,  75 
ref.  NSF  Grant  DEB-7922142. 


Descriptors:  'Algae,  'Bogs,  'Fens,  'Wetlands, 
•Ombrotrophic  bogs,  'Minerotrophic  fens, 
•Chlorophyta,  Habitats,  Desmids,  Diatoms,  Coast- 
al marshes,  Biomass,  Nitrogen  budget,  Nutrients, 
Peatlands,  Accumulation,  Species  diversity,  Ma- 
crophytes,  Water  chemistry. 

The  ecological  significance  of  ombrotrophic  bog 
peat  accumulation  above  groundwater  table  has 
been  noted.  The  chemistry  of  surface  bog  waters 
from  the  United  Kingdom  and  the  US  has  been 
compared.  Algal  taxa  were  identified  from  31  om- 
brotrophic bogs  and  3  weakly  minerotrophic  fens 
from  Manitoba  to  Newfoundland.  Species  richness 
increases  from  continental  to  maritime  and  coastal 
bogs,  mainly  as  a  result  of  an  increase  in  Chloro- 
phyta, especially  Desidaceae.  Species  richness  is 
related  to  (1)  availability  of  open  water  and  (2) 
habitat  types.  Desmids  shift  from  Actinotaeninium, 
Penium  and  Cylindrocystis  in  continental  bogs  to 
Euastrum,  Staurastrum  and  Arthrodesmus  in  mari- 


time and  coastal  bogs.  Diatoms  shift  from  Eunotia, 
Navicula  and  Pinnularia  to  Frustulia,  Tabellaria 
and  Pinnularia.  Diatom  species  richness  is  similar 
in  continental,  maritime  and  coastal  sites.  Algal 
biomass  is  usually  dominated  by  filamentous  Zyg- 
nematales,  Ulotrichales,  Oedogoniales  and  Nosto- 
cales.  Abundant  Cyanophyta  with  heterocysts  may 
be  significant  for  nitrogen  budgets  in  bogs.  (Alex- 
ander-PTT) 
W87-03665 


ECOLOGICAL  RELATIONSHIPS  OF  WILD 
RICE,  ZIZANIA  AQUATICA.  4.  ENVIRON- 
MENTAL REGIONS  WITHIN  A  WILD  RICE 
LAKE, 

Lakehead  Univ.,  Thunder  Bay  (Ontario).  Dept.  of 

Biology. 

P.  F.  Lee. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  9,  p  2037-2044,  August  1986.  15  fig,  3  tab,  22 

ref. 

Descriptors:  'Wild  rice,  'Phosphorus,  'Productiv- 
ity, 'Lakes,  Nutrients,  Aquatic  plants,  Species  di- 
versity, Habitats,  Statistical  analysis,  Agriculture, 
Field  tests,  Ecology,  Organic  matter,  Sediments, 
Zinc. 

Previous  research  has  shown  that  production  of 
wild  rice  varies  within  existing  wild  rice  stands  and 
among  lakes  newly  seeded  with  wild  rice.  Four 
environmental  regions  with  similar  characteristics 
were  identified  within  a  lake  that  had  been  uni- 
formly seeded  with  wild  rice.  Q-type  cluster  analy- 
sis was  used  to  identify  the  environmental  regions 
and  discriminant  analysis  verified  their  existence. 
The  regions  differed  from  one  another  in  the 
amount  of  plant  competition  and  the  phosphorus, 
zinc  and  organic  content  of  the  sediment.  By  su- 
perimposing weight  per  wild  rice  plant  categories 
with  the  locations  of  the  environmental  regions,  it 
was  found  that  the  environmental  regions  were 
related  to  wild  rice  production.  Low  weights  per 
wild  rice  plant  were  due  to  low  phosphorus  levels, 
low  organic  content  of  the  sediment  or  high  plant 
competition  values.  Only  where  these  variables 
were  at  suitable  levels  were  high  weights  per  wild 
rice  plant  obtained.  (Alexander-PTT) 
W87-03666 


SEASONAL  DEPOSITION  OF  FERRIC  HY- 
DROXIDE PLAQUE  ON  ROOTS  OF  WET- 
LAND PLANTS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03668 


RESPONSE  OF  A  TYPHA  MARSH  COMMUNI- 
TY TO  DRAINTNG,  FLOODING,  AND  SEA- 
SONAL BURNING, 

New  Brunswick  Univ.,  Fredericton.  Fire  Science 

Centre. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-03669 


LIMNOLOGICAL  FEATURES  OF  THE  SURIN- 
UMU  RESERVOIR  (PAPUA,  NEW  GUINEA), 

B.  Vlaardingerbrek. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  16,  No. 
1,  p  56-59,  September  1985.  4  fig,  1  tab,  7  ref. 
Translated  from  Ekologiya,  No.  1,  p  83-86,  Janu- 
ary-February 1985. 

Descriptors:  'Limnology,  'Reservoirs,  'New 
Guinea,  'Invertebrates,  'Tropical  regions,  'Ecolo- 
gy, Macrophytes,  Rotifers,  Thermal  stratification, 
Zooplankton,  Plankton,  Copepods,  Phytoplankton, 
Ecological  distribution,  Species  composition,  Pop- 
ulation density,  Seasonal  variation,  Density. 

The  invertebrates  of  the  Surinumu  Reservoir  of 
Papua,  New  Guinea  were  studied  in  1981-1982. 
Samples  were  taken  by  plankton  net,  and  the  num- 
bers and  relative  abundance  of  all  species  were 
determined.  Blue-green  algae  were  abundant.  In- 
vertebrates included  cladocerans,  rotifers,  and 
chaoborids.  There  were  marked  seasonal  fluctua- 
tions in  total  abundance  of  zooplankton  from  sta- 


tion to  station  in  the  same  season;  fluctuations 
ranged  from  one  to  35  specimens  per  liter,  al- 
though no  clear-cut  regularity  was  apparent.  Low 
abundance  occurred  when  water  temperature  was 
highest  and  at  the  drop  in  its  level.  (Doria-PTT) 
W87-03683 


FIELD  ASSESSMENT  OF  A  FLOATING  TIRE 
BREAKWATER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Hydraulics  Div. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-O3740 


EFFECT  OF  SECONDARY  EFFLUENTS  ON 
EUTROPHICATION  IN  LAS  VEGAS  BAY, 
LAKE  MEAD,  NEVADA, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03786 


CHEMISTRY  DIFFERENCES  IN  TWO 
STREAMS  ENTERING  AN  ACIDIC  LAKE  IN 
THE  ADIRONDACK  MOUNTAINS,  NEW 
YORK  (U.S.A.), 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-03788 


HEADWATER  LAKE  CHEMISTRY  DURING 
THE  SPRING  FRESHET  IN  NORTH-CENTRAL 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03793 


WATER  QUALITY  CHANGES  IN  SUDBURY 
AREA  LAKES:  A  COMPARISON  OF  SYNOP- 
TIC SURVEYS  IN  1974-1976  AND  1981-1983, 

Ontario  Ministry  of  the  Environment,   Sudbury. 
W.  Keller,  and  J.  R.  Pitblado. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  3,  p  285-296,  July  1986.  6  fig,  1  tab,  35  ref. 

Descriptors:  'Water  quality  surveys,  'Sudbury, 
•Deposition,  Ontario,  Canada,  Pollutants,  Con- 
tamination, Water,  Lakes,  Sedimentation,  Ions, 
Heavy  metals. 

A  survey  was  made  during  the  summers  of  1981- 
1983  to  re-sample  209  Sudbury,  Ontario  area  lakes 
originally  sampled  in  1974-1976  by  the  Ontario 
Ministry  of  Environment.  Between  the  study  peri- 
ods, S02  emissions  from  the  Sudbury  metal  smelt- 
ers were  reduced  by  50%.  Observed  water  quality 
changes  included  increases  in  pH  and  decreases  in 
S04{2-),  Ni,  and  Cu  concentrations.  The  degree  of 
observed  changes  showed  a  general  relationship  to 
distance  from  the  Sudbury  smelters,  indicating  that 
reduced  contaminant  deposition  from  Sudbury 
sources  was  responsible  for  the  observed  improve- 
ments. Although  water  quality  changes  occurred 
in  many  Sudbury  area  lakes  during  the  course  of 
this  study,  many  lakes  remain  acidic  and  metal- 
contaminated.  (Author's  abstract) 
W87-03796 


FE,  AL,  MN  AND  S  CHEMISTRY  OF  SPHAG- 
NUM PEAT  IN  FOUR  PEATLANDS  WITH  DIF- 
FERENT METAL  AND  SULPHUR  INPUT, 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03798 


EFFECT    OF    GROUND-WATER    RECHARGE 

ON     CONFIGURATION     OF     THE     WATER 

TABLE   BENEATH   SAND   DUNES   AND   ON 

SEEPAGE  IN  LAKES  IN  THE  SANDHDLLS  OF 

NEBRASKA,  U.SjV^ 

Geological  Survey,  Lakewood,  CO. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03823 
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LIMNOLOGICAL  CHARACTERISTICS  OF  SE- 
LECTED LAKES  IN  THE  NEBRASKA  SAND- 
HILLS, U.S.A.,  AND  THEm  RELATION  TO 
CHEMICAL  CHARACTERISTICS  OF  ADJA- 
CENT GROUND  WATER, 
Geological  Survey,  Lakewood,  CO. 
J.  W.  La  Baugh. 

Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  279-298,  October  1,  1986.  8  fig,  4  tab,  19  ref. 

Descriptors:  'Limnology,  'Surface-groundwater 
relations,  'Water  chemistry,  'Groundwater  move- 
ment, 'Lakes,  'Sandhills,  'Nebraska,  Biomass, 
Chemical  properties,  Algae,  Seasonal  variation, 
Phytoplankton,  Nitrogen,  Phosphorus,  Ions,  Zoo- 
plankton,  Seepage,  Nutrients. 

The  sandhills  area  of  western  Nebraska  is  a  distinct 
region  of  natural  lakes  within  the  continental 
United  States.  Average  annual  lake  evaporation  in 
the  sandhills  exceeds  average  annual  rainfall  by 
approximately  70  cm;  the  lakes  usually  have  no 
channelized  surface-water  inlet  or  outlet.  Average 
depth  of  these  lakes  is  less  than  1  m.  Limnological 
characteristics  of  Crane,  Hackberry,  Island  and 
Roundup  Lakes,  and  chemical  characteristics  of 
shallow  ground  water,  within  the  Crescent  Lake 
National  Wildlife  Refuge,  western  Nebraska,  were 
determined  during  a  preliminary  investigation  of 
the  interaction  between  lakes  and  groundwater  in 
this  study  area  between  1980  and  1984.  When  ice 
cover  was  absent,  the  lakes  were  well-mixed  verti- 
cally, regardless  of  season.  Depth  to  which  1%  of 
surface  illumination  penetrated  was  commonly  less 
than  1  m.  Variability  in  light  penetration,  as  meas- 
ured by  Secchi  disk  transparency,  appeared  to  be 
unrelated  to  changes  in  algal  biomass,  even  though 
algal  biomass,  measured  as  chlorophyll  a,  varied 
seasonally  within  a  two-order-of-magnitude  range. 
Blue-green  algae  were  the  most  abundant  phyto- 
plankton; this  condition  occurred  most  often  when 
the  ratio  of  total  nitrogen  to  total  phosphorus  in 
the  lakes'  water  was  less  than  29.  Although  rotifers 
and  copepod  naupli  commonly  were  the  most 
abundant  zooplankton  in  the  lakes,  cladocerans 
were  dominant  occasionally.  Either  sodium  or  cal- 
cium was  the  most  abundant  cation,  and  bicarbon- 
ate was  the  most  abundant  anion,  in  water  from 
water-table  wells  and  lakes  sampled  during  the 
study.  The  second  most  abundant  cation  in  the 
groundwater  was  related  to  the  location  of  the 
sampled  well  within  the  groundwater  system.  The 
lakes  were  a  source  of  dissolved  organic  carbon 
seeping  to  groundwater.  Chemical  and  hydrologic 
data  indicate  there  is  interaction  between  lakes  and 
ground  water  in  study  area.  (Alexander-PTT) 
W87-03825 


FEEDING  HABITS  AND  DIETARY  OVERLAP 
OF  NATDDDAE  (OLIGOCHAETA)  FROM  A 
BOG  STREAM, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Biological 

Sciences. 

M.  E.  Smith,  and  J.  L.  Kaster. 

Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  193- 

201,  July  30,  1986.  2  fig,  5  tab,  19  ref. 

Descriptors:  'Bog  streams,  'Dietary  overlap, 
'Limnology,  'Wetlands, 'Feeding  habits,  'Oligo- 
chaetes,  Diatoms,  Detritus,  Habitats,  Avoidance, 
Wisconsin,  Bogs,  Streams,  Algae,  Ingestion. 

Feeding  habits  and  dietary  overlap  of  three  species 
of  naidid  oligochaetes  (Chaetogaster  diastrophus, 
Dero  digitata,  Dero  nivea)  were  studied  during 
June  1982-December  1983  from  a  bog  stream  in 
Wisconsin.  Chaetogaster  diastrophus  primarily  in- 
gested diatoms,  while  D.  digitata  and  D.  nivea 
primarily  ingested  detritus.  Dietary  overlap  was 
substantial  (97-98%)  between  D.  digitata  and  D. 
nivea  using  the  dietary  overlap  coefficient.  Dietary 
overlap  between  C.  diastrophus  and  D.  digitata 
was  58-62%  and  that  between  C.  diastrophus  and 
D.  nivea  was  51-55%.  Dietary  differences  existed 
between  the  three  species  in  the  percentage  of  each 
major  food  type  and  diatom  genera  ingested,  selec- 
tive ingestion  or  avoidance  of  diatom  genera  and  in 
the  size  classes  (length  and/or  volume)  of  diatoms 
consumed.  These  data  suggest  temporal  coexist- 
ence of  these  species  may  possibly  be  due  to  com- 
plex food  resource  partitioning,  although  in  this 
habitat,  C.  diastrophus,  D.  digitata,  and  D.  nivea 


did  not  exhibit  concurrent  peak  abundances;  thus, 
interspecific  competition  for  food  was  minimized. 
(Author's  abstract) 
W87-03832 


EFFECT  OF  COLLECTION  AND  ACCLIMA- 
TION PERIOD  ON  GRAZING  RATES  OF  LIM- 
NETIC ZOOPLANKTON, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

P.  Chow-Fraser. 

Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  203- 

210,  July  30,  1986.  3  fig,  25  ref. 

Descriptors:  'Limnetic  zooplankton,  'Zooplank- 
ton, 'Limnology,  'Grazing  rates,  'Acclimatiza- 
tion, 'Daphnia,  'Artificial  environments,  Townets, 
Statistical  analysis,  Sample  preservation. 

Grazing  rates  of  Daphnia  sp.  and  Diaptomus  ore- 
gonensis  measured  using  an  in  situ  method  (Haney 
1971)  were  compared  with  rates  measured  by  col- 
lecting animals  in  vertical  townets  and  placing 
them  in  experimental  chambers  either  immediately 
or  after  a  24-h  acclimation  period.  Experiments 
with  acclimation  yielded  grazing  rates  of  Daphnia 
that  were  statistically  higher  than  in  situ  rates, 
whereas  experiments  conducted  without  acclima- 
tion yielded  significantly  lower  rates.  In  situ  graz- 
ing rates  of  Diaptomus  were  statistically  higher 
than  those  for  both  townet  techniques;  experiments 
without  an  acclimation  yielded  higher  rates  than 
those  for  experiments  with  a  24-h  acclimation 
period.  (Author's  abstract) 
W87-03833 


COMPARISON  OF  PHYTOPLANKTON  RE- 
SPONSES TO  NUTRIENT  ADDITIONS  IN 
ACIDIC  AND  CIRCUMNUETRAL  PH 
LAKEWATER, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03834 


POPULATION  DYNAMICS  AND  NUTRIENT 
FLUXES  IN  AN  AQUATIC  MICROCOSM, 

Washington  State  Univ.,  Pullman.  Dept.  of  Zoolo- 
gy- 

C.  A.  Elstad. 

Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  223- 
237,  July  30,  1986.  10  fig,  2  tab,  50  ref. 

Descriptors:  'Limnology,  'Population  dynamics, 
•Nutrient  cycling,  'Aquatic  microcosms,  Auto- 
trophs, Cladocera,  Trophic  level,  Species  diversi- 
ty, Axenic  cultures,  Mineralization,  Turnover  time, 
Nitrogen,  Phosphorus,  Ammonia,  Dissolved 
carbon. 

An  aquatic  microcosm,  consisting  of  three  spatially 
separated  yet  mutually  dependent  trophic  levels 
was  monitored  for  310  days.  Realistic  biological 
and  chemical  features  and  nutrient  fluxes  parallel 
identifiable  patterns  observed  in  natural  aquatic 
ecosystems.  Two  successional  patterns  developed 
in  the  autotrophic  community:  a  sequential  change 
in  species  composition  and  a  progression  from  a 
one-compartment  planktonic  situation  to  a  two- 
phased  planktonic-attached  system.  Although  the 
microcosm  was  initially  seeded  with  an  axenic 
culture  of  Cryptomonas  ovata  var.  palustris  Ehr, 
contamination  by  Chlorella,  Scenedesmus,  Closter- 
ium,  and  Anabaena  occurred  within  41  days.  The 
appearance  of  attached  algae,  on  day  5,  marked  the 
transition  from  a  planktonically-based  ecosystem  to 
a  heterogeneous  system.  Crashes  in  the  cladoceran 
population  occurred  on  days  103  and  202.  The 
second  collapse  was  final.  Repeated  attempts  to 
reestablish  Daphnia  middendorffiana  failed.  Miner- 
alization and  nutrient  cycling  are  recognizable 
properties  of  the  microcosm.  Ammonification,  ni- 
trification, and  nitrogen  assimilation  occurred  pre- 
dominantly in  the  decomposer  tank  as  did  the 
regeneration  of  inorganic  phosphorus.  A  peak  on 
day  205  in  the  ammonia  input  to  the  algal  tank 
drawn  from  beneath  the  bacterial  filter  bed  fol- 
lowed a  peak  in  total  Kjeldahl  nitrogen  (TKN) 
(day  135)  and  preceded  peaks  in  nitrate  (day  219) 
and  TKN  (day  233).  Although  levels  in  the  algal 
tank   were   undetectable   after   three   weeks,   dis- 


solved orthophosphate  was  actively  regenerated  in 
the  decomposer  bed,  recycled  to  the  autotroph 
unit,  and  rapidly  assimilated  by  the  algae.  Charac- 
teristic patterns  of  radiotracer  circulation  also  were 
evident.  Sequential  movement  of  32P  from  the 
dissolved  compartment  to  phytoplankton  to  at- 
tached algae  was  proposed.  Conversely,  14C  was 
steadily  incorporated  into  the  phytoplankton  com- 
partment; filtrate  activities  fluctuated.  Tracer  be- 
haviors in  the  cladoceran  compartment  were  su- 
perficially cyclic.  Carbon  turnover  times  in  the 
algal  and  zooplankton  compartments  were  17  and 
11.11  hours,  respectively.  Phosphorus  turnover 
times  of  2.50  and  2.44  hours  were  calculated. 
Unlike  dissolved  carbon  which  had  a  turnover 
time  of  625  hours,  dissolved  phosphorus  was  rapid- 
ly cycled  into  the  algae  (turnover  time=0.58  h). 
(Author's  abstract) 
W87-03835 


PRIMARY  PRODUCnVITY  AND  RELATED 
PARAMETERS  IN  THREE  DIFFERENT  TYPES 
OF  INLAND  WATERS  IN  SRI  LANKA, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
E.  I.  L.  Silva,  and  R.  W.  Davies. 
Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  239- 
249,  July  30,  1986.  5  fig,  5  tab,  50  ref. 

Descriptors:  'Limnology,  'Primary  productivity, 
'Sri  Lanka,  'Productivity  profiles,  'Koggala 
Lagoon,  'Reservoirs,  Chlorphyll  a,  Biomass, 
Brackish  water,  Diurnal  distribution,  Field  tests, 
Photosynthesis,  Inhibition,  Ponds,  Islands. 

Gross  and  net  primary  production  together  with 
chlorophyll-a  biomass  were  investigated  with  re- 
spect to  depth  and  diurnal  changes  in  three  catego- 
ries of  inland  waters  (reservoirs,  temporary  ponds, 
brackish  water  lagoons)  in  Sri  Lanka.  Ten  field 
sites,  in  both  the  dry  and  wet  zones  of  the  island, 
were  investigated.  Bimodal  productivity  profiles 
were  recorded  in  two  of  the  three  reservoirs  stud- 
ied. The  diel  pattern  of  net  photosynthetic  rate 
varied  between  sites  although  peak  photosynthetic 
efficiency  occurred  at  solar  noon.  Surface  photoin- 
hibition  was  characteristic  of  the  reservoirs  and 
brackish  water  lagoons  but  not  of  the  temporary 
ponds.  Mean  gross  primary  production  was  3.02  g 
C/sq  m/d  but  was  higher  in  the  temporary  ponds 
than  in  the  reservoirs.  The  gross  primary  produc- 
tion in  the  brackish  water  Koggala  Lagoon  at  0.08 
g  C/sq  m/d  is  a  record  low  for  tropical  lagoons 
and  was  2.5  times  less  than  the  two  other  lagoons 
investigated.  Variability  in  net  primary  production 
between  sites  was  similar  to  the  variation  in  gross 
production  with  a  relatively  low  mean  value  for 
tropical  inland  waters  of  0.495  C/sq  m/d.  Mean 
maximum  photosynthetic  rate  was  0.30  mg  C/cu 
m/h  but  was  lower  in  the  reservoirs  than  in  the 
temporary  ponds  and  lagoons.  (Author's  abstract) 
W87-03836 


EFFECT  OF  DETRITUS  ADDITION  ON  ME- 
TABOLISM OF  RTVER  SEDEMENT, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03838 


MOVEMENTS  OF  SOME  INDIGENOUS  RI- 
VERINE FISH  IN  SRI  LANKA, 

Calgary  Univ.  (Alberta).  Aquatic  Ecology  Section. 
E.  I.  L.  Silva,  and  R.  W.  Davies. 
Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  265- 
270,  July  30,  1986.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Fish  migration,  'Limnology,  'Artifi- 
cial lakes,  'Sri  Lanka,  'Tropical  lakes,  'Diurnal 
distribution,  'Spawning,  Channels,  Lakes,  Fish,  Is- 
lands, Habitats,  Reservoirs,  Field  tests. 

The  migratory  movements  of  reproductive  pota- 
modromus  fish  established  in  man-made  tropical 
lakes  in  the  dry  zone  of  Sri  Lanka  were  deter- 
mined. The  nine  indigenous  riverine  species  do  not 
spawn  in  these  lakes  but  move  into  the  upstream 
channels  when  sexually  mature.  The  pattern  of 
upstream  movement  was  species-specific  although 
most  species  showed  a  diurnal  periodicity.  It  is 
suggested  that  the  development  of  totally  lacus- 
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trine  forms  of  riverine  species  is  very  unlikely  to 
occur  in  the  man-made  lakes  of  Sri  Lanka  because 
of  their  relatively  short  duration  time.  (Author's 
abstract) 
W87-03839 


CHARACTERISTICS     OF    SEDIMENT     PRO- 
FILES IN  RESERVOIRS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-03863 


KINEMATIC  SHOCK  WAVES  ON  CURVED 
SURFACES  AND  APPLICATION  TO  THE  CAS- 
CADE APPROXIMATION, 

Griffith  Univ.,  Nathan  (Australia).  School  of  Aus- 
tralian Environmental  Studies. 
S.  Y.  Hairsine,  and  J.-Y.  Parlange. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 
p  187-200,  October  15,  1986.  8  fig,  1  tab,  5  ref. 
Australian  Research  Grants  Scheme  Grant 
F8416177I/R. 

Descriptors:  'Shock  waves,  •Kinematic  waves, 
•Cascade  approximation,  'Unsteady  flow,  'Mathe- 
matical analysis,  'Rainfall-runoff  relationships, 
Slopes,  Model  studies,  Hydrographs,  Mathematical 
equations,  Watersheds,  Plane  flow. 

To  model  the  complex  geometry  of  a  natural  wa- 
tershed, it  is  often  necessary  to  divide  the  area  into 
a  number  of  smaller  segments,  the  most  simple  of 
which  has  been  the  plane  element.  The  kinematic 
cascade,  where  outputs  from  one  segment  are  the 
inputs  for  the  next,  has  been  a  popular  model.  In 
the  past,  each  of  these  segments  has  had  spatially- 
uniform  parameters,  and  the  kinematic  wave  ap- 
proximation to  the  equations  of  flow  has  provided 
solutions  for  the  watershed.  However,  its  full  use 
has  been  hindered  by  the  formation  of  shock 
waves.  These  shock  waves  can  be  seen  as  discon- 
tinuous increases  in  the  outflow  hydrograph,  and 
in  such  regions  the  kinematic  flow  approximation 
does  not  apply.  Representing  a  curved  surface  by  a 
series  of  planes  with  different  slopes  introduces  a 
number  of  complexities  as  shocks  occur  at  the 
junction  of  each  plane,  where  there  is  a  change  in 
the  stream  hydraulic  properties.  These  shocks 
propagate  downstream,  interacting  with  each  other 
and  creating  new  shocks.  Thus  there  is  a  great 
potential  for  error  accumulation  as  outputs  from 
one  element  are  inputs  for  the  next.  Hence  it 
important  to  choose  cascade  elements  carefully  to 
minimize  these  errors  so  that  the  cascade  approxi- 
mation should  lead  to  as  good  a  representation  of 
the  initial  problem  as  possible.  Presented  is  an 
analytical  solution  for  flow  on  a  curved  surface 
connecting  two  infinite  planes  with  different 
slopes.  Although  this  solution  is  for  a  specific  case 
of  a  sudden  rainfall  (delta  function  input),  it  means 
that  a  continuously  varying  slope  in  the  absence  of 
problems  created  by  segmenting  the  flow  region 
into  spatially  uniform  elements  can  be  dealt  with. 
Demonstrated  is  the  formation  of  the  shock  on 
various  surfaces  with  different  degrees  of  curva- 
ture, and  these  solutions  are  also  compared  with 
the  solutions  obtained  if  these  surfaces  were  re- 
placed with  cascades.  The  objective  of  this  paper  is 
not  only  to  determine  the  error  which  could  be 
incurred  by  representing  a  curved  surface  by  a 
kinematic  cascade,  using  a  specific  lateral  inflow, 
but  also  to  give  a  recipe  for  deciding  upon  the  best 
position  to  put  the  junction  of  the  planes,  so  that 
the  error  of  the  approximation  is  minimized. 
(Lantz-PTT) 
W87-03872 


SUPPRESSION  OF  PHOSPHORUS  RELEASE 
FROM  LAKE  SEDIMENTS  BY  THE  ADDI- 
TION OF  NITRATE, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03885 


APPLICATION  OF  A  DIRECT  MICROSCOPIC 
METHOD  OF  THE  DETERMINATION  OF 
ACTIVE  BACTERIA  IN  LAKES, 


Florida  Univ.,  Gainesville.  Lab.  of  Environmental 

Microbiology. 

R.  J.  Dutton,  G.  Bitton,  and  B.  Koopman. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1461-1464,  November  1986.  3  tab,  21  ref. 

Descriptors:  'Lake  morphology,  'Limnology, 
'Bacteria,  'Microbiological  studies,  Plankton,  Fil- 
tration, Membrane  filters,  Malachite  green,  Acri- 
dine  orange. 

Electron  transport  activity  was  measured  in  plank- 
tonic,  freshwater  bacteria  by  determining  the 
number  of  cells  which  reduced  2-(p-iodophenyl)-3- 
(p-nitrophenyl)-5-phenyltetrazolium  chloride 

(INT)  to  INT-formazan,  which  was  deposited  as 
opaque,  red,  intracellular  crystals.  Counting  was 
facilitated  by  application  of  the  malachite  green- 
INT  (MINT)  method.  MINT  counts  were  not 
significantly  different  when  compared  with  acri- 
dine  orange  direct  counts  for  determining  total 
bacterial  numbers  in  Florida  lakes  of  varying 
trophic  status.  Use  of  MINT  makes  it  possible  to 
enumerate  both  active  and  inactive  freshwater  bac- 
teria on  the  same  preparation  using  only  bright 
field  microscopy.  (Author's  abstract) 
W87-03900 


CHANGES  IN  THE  PREDATOR-AVOIDANCE 
BEHAVIOUR  OF  JUVENILE  GUPPIES  (POE- 
CILIA  RETICULATA)  EXPOSED  TO  PEN- 
TACHLOROPHENOL, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03925 


EFFECTS  OF  FEEDING  ECOLOGY  ON  MER- 
CURY ACCUMULATION  IN  WALLEYE  (STI- 
ZOSTEDION  VITREUM)  AND  PUCE  (ESOX 
LUCIUS)  IN  LAKE  SIMCOE, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03926 


HISTOPATHOLOGICAL  AND  ELECTRON  MI- 
CROSCOPIC STUDDZS  OF  GILLS  OF  BROOK 
TROUT,  SALVELINUS  FONTDMALIS,  FROM 
ACIDIFIED  LAKES, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03927 


COMPARATD/E  TOXICITY  OF  CHLORO- 
PHENOLS,  NITROPHENOLS,  AND  PHENOX- 
YALKANOIC  ACIDS  TO  FRESHWATER  BAC- 
TERIA, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03937 


ECOLOGICAL  GENETICS  OF  NORWEGIAN 
DAPHNIA:  I.  GENETIC  DIFFERENTIATION 
BETWEEN  PIGMENTED  AND  UNPIGMENT- 
ED  ALPINE  POND  POPULATIONS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 

H.  G.  Wolf,  and  A.  Hobaek. 

Hereditas  HEREAY,  Vol.  104,  No.  2,  p  193-198, 
1986.  2  fig,  3  tab,  20  ref. 

Descriptors:  'Daphnia,  'Ecological  genetics,  'Dif- 
ferentiation, 'Pigmentation,  Genotypes,  Evolution, 
Lakes,  Ponds,  Population  genetics. 

The  genetic  composition  of  seven  populations  of 
Daphnia  was  studied  by  starch  gel  electrophoresis; 
there  was  one  lowland  lake  population  and  six 
inhabiting  mountain  ponds.  Four  alpine  popula- 
tions consisted  of  darkly  pigmented  animals,  two 
alpine  ponds  and  the  lake  were  populated  by  non- 
pigmented  Daphnia.  The  population  of  each  pond 
contained  the  same  genotype;  only  two  ponds  con- 
tained the  same  dominating  genotype.  The  genetic 
distance  between  pigmented  and  transparent 
Daphnia  was  of  a  magnitude  commonly  found  in 


comparisons  between  different  species,  whereas 
genetic  distances  found  within  the  groups  of  pig- 
mented or  iK  in  pigmented  Daphnia  were  of  a  mag- 
nitude consistent  with  the  assumption  of  local  pop- 
ulations of  one  species.  This  dichotomy  suggests 
that  melanin  pigmentation  did  not  evolve  inde- 
pendently in  several  lineages,  but  was  acquired  by 
a  common  ancestor  of  all  pigmented  Daphnia  stud- 
ied. The  genetic  variability  was  much  higher  in  the 
lake  population  than  in  any  of  the  pond  popula- 
tions. (Author's  abstract) 
W87-03946 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  THE  LOWER  REACHES  OF  RIVER 
DIYALA,  CENTRAL  IRAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 
For  primary  bibliographic  entry  see  Field  5B. 

W87-03950 


AVHRR  INVESTIGATION  OF  SURFACE 
EMISSIVITY  NEAR  LAKE  EYRE,  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Physics. 
I.  J.  Barton,  and  T.  Takashima. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
20,  No.  2,  p  153-163,  October  1986.  6  fig,  2  tab,  17 
ref. 

Descriptors:  'Remote  sensing,  'Satellite  technolo- 
gy, 'Surface  emissivity,  'Radiometry,  'Lake  Eyre, 
Australia,  'Measuring  instruments,  Australia, 
Sand,  Salt,  Temperature,  Water  temperature, 
Physical  properties,  Lakes,  Algorithms,  Geology, 
Sou  water. 

An  attempt  is  made  to  gain  information  on  land 
surface  emissivities  using  only  data  from  the 
AVHRR  instrument  on  the  NOAA-7  satellite. 
Water  surface  measurements  were  taken  of  Lake 
Eyre  to  determine  the  effect  on  the  satellite  ra- 
diances of  the  absorption  by  atmospheric  water 
vapor.  Results  show  that  during  the  night  the  11- 
micron  emissivity  is  less  than  that  at  12  microns  for 
both  sand  and  salt  surfaces.  During  the  day  the 
reverse  is  true  for  the  salt  surface,  while  the  emissi- 
vities are  equal  for  the  sand.  Some  radiometric 
measurements  of  sand  emissivity  are  also  present- 
ed. A  comparison  is  made  between  the  lake  water 
surface  temperatures  derived  from  standard  sea 
surface  temperature  algorithms  and  those  obtained 
from  a  model  of  radiative  transmission  through  the 
atmosphere.  It  is  concluded  that  ground  truth  data 
must  be  combined  with  the  satellite  measurements 
to  get  accurate  satellite  measurements  of  land  sur- 
face temperatures  from  AVHRR  instruments.  The 
apparent  difference  between  day  and  night  relative 
emissivities  for  AVHRR  Channels  4  and  5  requires 
investigation.  Until  data  are  obtained  to  match  the 
AVHRR  thermal  infrared  bands,  use  of  these 
channels  for  soil  moisture  measurement  will  be 
limited.  (Author's  abstract) 
W87-03964 


REMOVAL  OF  STRONTIUM  BY  COPRECTPI- 
TATION  IN  LAKE  CONSTANCE  WITH  CAL- 
CITE, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03982 


SPECTRAL  ABSORPTION  AND  SCATTERING 
PROPERTIES  OF  DISSOLVED  AND  PARTIC- 
ULATE COMPONENTS  IN  RELATION  TO 
THE  UNDERWATER  LIGHT  FIELD  OF  SOME 
TROPICAL  AUSTRALIAN  FRESHWATERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 

J.  T.  O.  Kirk,  and  P.  A.  Tyler. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
573-583,  October  1986.  2  fig,  3  tab,  15  ref. 

Descriptors:  'Optical  properties,  'Productivity, 
•Billabongs,  'Limnology,  'Oxbow  lakes,  'Light 
attenuation,  'Particulate  matter,  'Water  pollution 
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effects,  'Dissolved  solids,  'Decomposing  organic 
matter,  'Alligator  River,  Light  penetration,  Aus- 
tralia, Absorption,  Photosynthesis,  Turbidity, 
Light  quality,  Radiation,  Australia. 

Light  is  a  major  limiting  factor  for  primary  pro- 
duction in  all  except  very  shallow  inland  waters. 
For  any  given  water  body,  to  determine  to  what 
extent  light  limits  primary  production  it  is  neces- 
sary to  measure  the  intensity  of  radiation  in  the 
photosynthetic  waveband  at  appropriate  depths.  If 
the  spectral  distribution  of  this  radiation  can  also 
be  measured,  valuable  information  is  added.  To 
understand  how  the  underwater  light  field  comes 
about,  it  is  necessary  to  characterize  the  optical 
properties  of  the  water,  particularly  the  absorption 
spectrum,  and  if  possible  the  scattering  properties. 
The  inherent  optical  properties  (scattering  coeffi- 
cients and  absorption  coefficients  across  the  photo- 
synthetic  waveband)  were  presented  from  diverse 
tropical  water  bodies  (billabongs)  in  the  Alligator 
Rivers  Region  of  northern  Australia.  The  data 
were  used  to  interpret  observed  characteristics  of 
the  underwater  light  field  as  exemplified  by  the 
spectral  distribution,  and  overall  rate  of  attenu- 
ation, of  photosynthetically  available  radiation 
(PAR).  Attenuation  of  PAR,  especially  in  the  blue 
waveband,  was  caused  primarily  by  intense  light 
absorption  by  the  yellow-brown  humic  pigments, 
both  soluble  and  particulate,  in  the  water.  It  was 
estimated  that  in  six  moderately  turbid  billabongs, 
light  scattering  increased  attenuation  by  an  average 
of  58%  above  that  attributable  to  absorption  alone; 
whereas  in  a  highly  turbid  billabong  the  increase 
was  111%.  A  distinguishing  feature  of  the  optical 
character  of  these  billabongs,  compared  with  pre- 
viously studied  water  bodies  in  southern  Australia, 
is  the  great  contribution  to  light  absorption  made 
by  the  particulate  humic  material.  (Alexander- 
PTT) 
W87-03989 


SPATIAL  VARIATION  OF  WATER  TEMPERA- 
TURE CHARACTERISTICS  AND  BEHAVIOUR 
IN  A  DEVON  RIVER  SYSTEM, 

Exeter  Univ.  (England).  Dept.  of  Geography. 
B.  W.  Webb,  and  D.  E.  Walling. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
585-608,  October  1986.  11  fig,  4  tab,  36  ref. 

Descriptors:  'Spatial  distribution,  'Water  tempera- 
ture effects,  'River  systems,  'River  Exe,  Topogra- 
phy, Elevation,  Vegetation,  Runoff,  Discharge, 
Reservoirs,  Trout,  Statistical  analysis,  River  ecolo- 
gy, Thermal  properties,  Water  quality,  Fisheries, 
Trout. 

It  is  well  known  that  temperature  exerts  an  impor- 
tant influence  on  the  ecology  of  freshwaters.  A 
number  of  recent  studies  have  sought  to  elucidate 
the  effects  of  water  temperature  on  the  hatching 
and  growth  rate  of  salmonid  fishes.  The  results  of  5 
years  of  continuous  monitoring  of  river  water  tem- 
peratures at  seventeen  stations  within  the  Exe 
basin,  Devon,  U.K.,  were  presented  and  discussed. 
Systematic  spatial  variation  in  mean  annual  water 
temperature  was  evident  and  was  strongly  related 
to  the  topographic  variable  of  elevation.  Devi- 
ations from  this  relationship  reflect  local  influences 
of  vegetation  shading,  runoff  source  and  channel 
character.  Considerable  spatial  variation  in  temper- 
ature extremes  was  also  apparent,  and  the  Exe 
basin  differs  from  several  other  British  river  sys- 
tems in  exhibiting  highest  peak  temperatures  at 
downstream  sites  on  the  mainstream.  Discharge 
from  Wimbleball  Reservoir  exerted  a  significant 
influence  on  annual  maxima  and  minima.  A  clear 
seasonal  cycle  characterized  all  stations  and  was 
objectively  defined  by  second-order  harmonic 
functions  which  varied  in  amplitude  and  phase 
across  the  study  area.  Marked  spatial  variability  in 
the  magnitude  and  timing  of  diurnal  temperature 
fluctuations,  in  temperature  duration  curves  and  in 
accumulated  temperatures  was  also  recorded.  The 
implications  of  the  spatial  variation  in  thermal 
regime  for  the  growth  of  brown  trout  was  also 
investigated.  (Alexander-PTT) 
W87-03990 


EFFECTS  OF  TEMPERATURE  AND  PHOTO- 
PERIOD  ON  LIFE  HISTORY  PARAMETERS 


OF  DAPHNIA  MAGNA  (CRUSTACEA:  CLADO- 
CERA), 

Helsinki  Univ.  (Finland).  Dept.  of  Genetics. 

H.  Korpelainen. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

615-620,  October  1986.  4  tab,  29  ref. 

Descriptors:  'Temperature  effects,  'Limnology, 
•Photoperiods,  'Life  history  studies,  'Daphnia, 
Growth,  Survival,  Reproduction,  Population  dy- 
namics, Aquatic  environment,  Aquatic  insects. 

The  object  of  life  history  studies  is  to  predict  how 
an  organism  will  distribute  its  progeny  throughout 
its  lifespan  in  order  to  maximize  its  representation 
in  future  generations.  Since  the  life  history  patterns 
of  individuals  observed  in  nature  are  influenced  by 
developmental,  physiological  and  behavioral  re- 
sponses to  environmental  conditions,  there  are  dif- 
ficulties when  measuring  and  interpreting  genetic 
and  environmental  contributions  to  fitness-related 
characters.  The  general  problem  is  to  distinguish 
between  phenotypic  plasticity  and  genetical  varia- 
bility. The  life  history  responses  of  2  common  and 
3  rare  Daphnia  magna  clones  to  constant  condi- 
tions of  temperature  and  photoperiod  were  investi- 
gated, and  intraspecific  variation  in  the  genes  con- 
trolling growth,  survivorship  and  reproduction 
was  observed.  Rearing  temperature  had  a  signifi- 
cant effect  on  growth,  survivorship  and  on  all 
reproductive  parameters  measured  (generation 
time,  intrinsic  rate  of  release  and  male  production), 
while  photoperiod  influenced  significantly  only 
survivorship  and  male  production.  The  maximum 
number  of  male  offspring  was  produced  at  a  low 
temperature  (14  C)  and  at  a  mid-range  photoperiod 
(light:dark  16:8).  The  likely  mechanism  whereby 
clones  with  different  life  histories  were  maintained 
in  the  population  was  discussed.  (Alexander-PTT) 
W87-03991 


SPATIAL  AND  TEMPORAL  VARIATION  IN 
THE  MACROINVERTEBRATE  FAUNA  OF 
STREAMS  OF  THE  NORTHERN  JARRAH 
FOREST,  WESTERN  AUSTRALIA:  FUNCTION- 
AL ORGANIZATION, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Zool- 
ogy. 

S.  E.  Bunn. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
621-632,  October  1986.  1  fig,  8  tab,  34  ref. 

Descriptors:  'Temporal  distribution,  'Spatial  dis- 
tribution, 'River  continuum  concept,  'Macroin- 
vertebrates,  'Jarrah  forests,  'Headwater  streams, 
'Mathematical  models,  Species  composition,  Pre- 
diction, Shredders,  Collectors,  Predators,  Dis- 
solved organic  matter,  Australia,  Riffles. 

A  functional  approach  was  adopted  and  the  stream 
community  was  examined  in  terms  of  functional 
feeding  groups.  Particular  emphasis  was  placed  on 
the  temporal  changes  in  functional  organization  to 
see  whether  they  followed  predictions  based  on 
the  river  continuum  concept.  The  composition  of 
fauna  was  largely  as  predicted  for  forested  head- 
water streams  with  detritivores,  principally  collec- 
tors, dominating  the  fauna.  Although  shredders  are 
generally  considered  to  be  codominant  in  such 
streams,  they  were  not  abundant  in  riffle  areas 
sampled.  Some  of  the  observed  temporal  changes 
in  the  composition  of  functional  feeding  groups 
were  in  agreement  with  those  predicted  by  the 
generalized  model.  The  abundance  and  richness  of 
collectors  were  higher  during  the  summer  than 
winter,  whereas  the  converse  was  true  for  filterers. 
This  corresponded  to  the  presumed  availability  of 
deposit  and  suspended  fine  particulate  organic 
matter  during  summer  and  winter,  respectively. 
Scrapers  and  predators  showed  no  consistent  tem- 
poral pattern  among  sites.  However,  the  density  of 
the  latter  was  highly  correlated  with  the  density  of 
invertebrates,  particularly  collectors.  Temporal 
changes  in  the  abundance  and  richness  of  shred- 
ders were  not  synchronized  with  the  marked 
summer  input  of  coarse  particulate  organic  matter. 
The  possible  reasons  for  this,  and  the  role  of  shred- 
ders in  Australian  stream  systems,  were  discussed. 
(Alexander-PTT) 
W87-03992 


SUSPENDED  BACTERIA  ES  CALCAREOUS 
AND  ACID  HEADSTREAMS:  ABUNDANCE, 
HETEROTROPHIC  ACTIVITY  AND  DOWN- 
STREAM CHANGE, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
633-651,  October  1986.  10  fig,  6  tab,  38  ref. 

Descriptors:  'Suspended  bacteria,  'Calcareous 
streams,  'Acid  streams,  'Heterotrophic  activity, 
'Turnover  rate,  'Yorkshire  Wolds,  'Galloway 
Hills,  Assimilation,  Mineralization,  Kinetics,  Cell 
volume,  Downstream,  Running  waters,  Organic 
matter,  Invertebrates,  Bacteria,  England. 

Concentration  of  total  suspended  bacteria  and  he- 
terotrophic activity  (as  turnover  rate  and  turnover 
rate  per  bacterium  for  glucose  assimilation  by  a 
trace-addition  approach)  were  determined  at  dis- 
tance intervals  along  four  high-trophic-status  cal- 
careous headstreams  in  the  Yorkshire  Wolds  and 
along  four  low-trophic-status  acid  headstreams  in 
the  Galloway  Hills.  Mean  concentration  of  sus- 
pended bacteria  was  marginally  greater  in  the  cal- 
careous streams  while  turnover  rate  and  turnover 
rate  per  bacterium  were  substantially  greater.  Fur- 
ther determinations  of  heterotrophic  activity  (as 
turnover  rate,  turnover  rate  per  bacterium,  V  max 
and  V  max  per  bacterium  for  glucose  mineraliza- 
tion by  a  kinetic  approach)  supported  the  conclu- 
sion that  heterotrophic  activity  was  greater  in  the 
calcareous  streams.  Mean  cell  volume  of  suspended 
bacteria,  measured  by  electron  microscopy,  was 
found  to  be  greater  in  the  calcareous  streams.  In 
the  calcareous  streams  the  concentration  of  total 
bacteria  and  turnover  rate  usually  increased  sub- 
stantially, in  a  straight-line  relationship,  with  dis- 
tance downstream  from  the  source.  In  the  acid 
streams  such  downstream  increase  was  less  usual, 
the  rate  of  increase  per  unit  length  of  stream  was 
less,  curvilinear  relationships  were  more  frequent 
and  on  some  occasions  downstream  decrease  was 
observed.  The  calcareous  and  acid  streams  thus 
formed  two  distinct  groups  on  the  basis  of  hetero- 
trophic activity,  cell  volume  and  rate  of  down- 
stream increase  of  suspended  bacteria.  This  divi- 
sion was  not  necessarily  caused  solely  by  differ- 
ence in  pH  but  might  be  due  to  the  combined 
effects  of  the  many  environmental  variables  which 
change  in  parallel  with  pH.  (Author's  abstract) 
W87-03993 


GEOCHEMICAL  ASPECTS  OF  AQUEOUS 
IRON,  PHOSPHORUS  AND  DISSOLVED  OR- 
GANIC CARBON  IN  THE  HUMIC  LAKE  TJEU- 
KEMEER,  THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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RESOURCE-MEDIATED  DEMOGRAPHIC 

VARIATION  DURING  THE  MIDSUMMER 
SUCCESSION  OF  A  CLADOCERAN  COMMU- 
NITY, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
S.  T.  Threlkeld. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 
673-683,  October  1986.  6  fig,  2  tab,  30  ref.  NSF 
Grant  DEB  8022163. 

Descriptors:  'Population  dynamics,  'Limnology, 
'Cladocera,  'Life  cycles,  'Daphnia,  'Growth  rate, 
Zooplankton,  Phytoplankton,  Temperature  effects, 
Lake  Texoma,  Seasonal  distribution,  Temporal 
succession,  Oklahoma,  Predation. 

The  midsummer  succession  of  cladoceran  zoo- 
plankton  in  Lake  Texoma  was  examined  by  demo- 
graphic characterization  of  lake  populations  and  a 
parallel  set  of  life  table  experiments  in  which  the 
dominant  cladoceran  species  were  raised  on  natu- 
rally occurring  lake  phytoplankton  at  lake  tem- 
peratures. Diaphanosoma  leuchtenbergianum  oc- 
curred throughout  the  study  period  (mid  June-mid 
August  1981)  but  Daphnia  parvula,  D.  galeata 
mendotae  and  Ceriodaphnia  lacustris  were  rarely 
detected  after  15  July.  Analyses  of  size  structure 
and  size-specific  fecundity  of  the  cladoceran  popu- 


I 


Field  2— WATER  CYCLE 


Group  2H — Lakes 


lations  showed  that  (1)  size  structure  shifted  to 
smaller  individuals  in  mid  July,  (2)  size-specific 
fecundity  was  relatively  constant  in  the  smaller 
size  classes  and  was  constant  or  declined  in  larger 
females  of  each  species,  and  (3)  size  at  maturation 
did  not  vary  significantly  during  the  study  of  any 
population.  Individual  growth  rates  of  the  two 
Daphnia  species  and  Ceriodaphnia  in  the  life  table 
experiments  were  significantly  lower  in  mid  July 
when  populations  were  declining  and  when  size 
structure  of  each  population  was  more  dominated 
by  smaller  individuals.  The  reduction  in  individual 
growth  rates  was  short-lived  in  the  life  table  ex- 

f>eriments;  growth  rates  returned  to  pre-decline 
evels  by  the  end  of  July.  Two  effects  of  temporary 
reductions  in  individual  growth  rates  when  size- 
specific  fecundity  and  size  at  maturation  are  con- 
stant are  (1)  that  size  structure  is  temporarily  shift- 
ed to  smaller  individuals,  and  (2)  the  potential  rate 
of  population  growth  is  reduced  because  of  delays 
in  reproduction.  Because  data  on  size  structure  and 
size-specific  fecundity  are  commonly  used  to 
evaluate  the  relative  effects  of  predators  and  re- 
source changes  on  populations  it  is  noteworthy 
that  erroneous  conclusions  about  the  mechanism  of 
population  decline  may  be  reached  when  individ- 
ual growth  rates  vary.  (Author's  abstract) 
W87-03995 


INITIAL  COLONIZATION  OF  PERIPHYTON 
ON  NATURAL  AND  ARTIFICIAL  APICES  OF 
MYRIOPHYLLUM  HETEROPHYLLUM 

MICHX, 

State  Univ.  of  New  York  at  Binghamton.  Dept.  of 

Biological  Sciences. 

J.  O'Neill  Morin. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

685-694,  October  1986.  2  fig,  6  tab,  15  ref. 

Descriptors:  'Periphyton,  'Limnology,  ♦Coloniza- 
tion, *Species  composition,  'Macrophytes,  •Litto- 
ral zone,  *Soft-water  lakes,  *Lake  Winnipesaukee, 
Diatoms,  Algae,  Eutrophication,  Incubation,  New 
England,  Productivity,  Artificial  substrates,  Sub- 
strates. 

The  relationship  between  periphyton  and  their 
host  macrophytes  is  poorly  understood.  Recently, 
controversy  has  focussed  on  whether  the  host  ma- 
crophyte  influences  community  composition  and 
production  of  the  periphyton  or  simply  acts  as  a 
neutral  substrate.  The  initial  colonization  of  peri- 
phyton on  natural  and  artificial  apices  of  Myrio- 
phyllum  heterophyllum  Michx  was  compared  at 
three  depths  in  the  littoral  zone  of  Lake  Winnipe- 
saukee, a  soft-water  New  England  lake.  After  a  1 
week  incubation  period,  the  apices  were  sampled 
and  the  periphyton  was  removed  and  counted  as 
numbers  of  periphyton  organisms  per  centimeter  of 
stem.  Initial  colonization  on  both  substrates  was 
characterized  by  diatoms,  particularly  small  single- 
celled  species,  throughout  the  spring  and  summer. 
Blue-green  and  green  algae  occurred  in  low  num- 
bers on  both  substrates  during  mid-summer,  usually 
forming  a  greater  percentage  of  the  population  of 
the  natural  apices.  Blooms  of  the  green  alga  Zyg- 
nema  sp.  dominated  both  substrates  in  late  August. 
Community  composition  generally  did  not  differ 
significantly  by  depth  or  substrate  on  the  natural 
and  artificial  apices;  however,  total  abundance  was 
significantly  greater  on  the  natural  apices.  M.  he- 
terophyllum appeared  to  serve  as  a  neutral  sub- 
strate in  terms  of  community  composition  but  had 
a  positive  effect  on  the  total  numbers  of  algae. 
(Alexander-PTT) 
W87-03996 


FISH  COMMUNITIES  IN  THE  PERENNIAL 
WETLAND  OF  THE  SUDD,  SOUTHERN 
SUDAN, 

Severn-Trent  Water  Authority  (England). 

P.  Hickley,  and  R.  G.  Bailey. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

695-709,  October  1986.  4  fig,  4  tab,  16  ref. 

Descriptors:  *Perennial  wetlands,  *Sudd,  'Run- 
ning waters,  'Population  dynamics,  'Swamps, 
•Fish  sampling,  Gill  nets,  Channels,  Lakes,  Vege- 
tation, Species  diversity,  Shallow  lakes,  Habitats, 
Typha,  Cyperus,  Reproduction,  Fish  fry,  Migra- 
tion, Floodplains,  Spawning,  Fish  physiology, 
Sudan. 


Cyperus  papyrus  and  Typha  domingensis  swamps 
were  recognized  as  the  major  ecological  zones  in 
the  perennial  wetland  of  the  Sudd.  Fish  sampling, 
chiefly  by  gill-netting  and  electric  fishing,  was 
concentrated  in  the  open-waters  of  channels  and 
lakes  together  with  submerged,  fringing  and  mar- 
ginal vegetation  in  the  accessibly  papyrus  zone. 
Sixty-two  species  were  recorded  including  fifteen 
catfishes,  thirteen  characoids,  seven  cyprinids, 
seven  mormyrids  and  seven  cichlids.  The  highest 
diversity  and  abundance  of  fishes  was  obtained  in 
the  shallow  Sudd  lakes  which  revealed  consider- 
able uniformity  in  population  structures.  The  most 
numerous  species  in  gill-nets  were  Alestes  dentex, 
Synodontis  frontosus  and  S.  schall,  whereas  Heter- 
otis  niloticus,  Mormyrus  cashive  and  Distichodus 
rostratus  assumed  importance  in  terms  of  biomass. 
Micralestes  acutidens  and  cichlids  were  abundant 
among  the  small  fishes  inhabiting  fringes  of  Eich- 
hornia  crassipes,  and  air-breathing  species  oc- 
curred beneath  the  vegetation  mat.  Flowing-water 
habitats  exhibited  a  similar  but  restricted  fauna. 
Catches  were  dominated  by  Synodontis  frontosus 
in  open-water  and  by  Micralestes  acutidens  and 
Chelaethiops  bibie  in  the  margins.  The  latter  spe- 
cies was  shown  to  have  a  clear  preference  for 
running  water.  Peak  catches  in  a  representative 
river-lake  could  be  interpreted  as  the  arrival  of  fish 
for  breeding  or  their  migration  through  the  lake 
for  reproduction  elsewhere.  The  capture  of  fry  or 
juveniles  of  many  species  in  fringing  or  marginal 
vegetation  indicates  that  the  'permanent'  floodplain 
of  the  Sudd  provides  suitable  spawning  and  rearing 
grounds.  Access  to  the  extensive  Typha  zone  was 
limited  but  from  available  evidence  it  was  inferred 
that  air-breathing  fishes,  notably  Heterotis  and 
Gymnarchus,  may  penetrate  the  swamps  to  reach 
areas  remote  from  perennial  transmission  channels. 
(Author's  abstract) 
W87-03997 


TROUT  BIOMASS  AND  HABITAT  RELATION- 
SHIPS IN  SOUTHERN  ONTARIO  STREAMS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  N.  Bowlby,  and  J.  C.  Roff. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  115,  No.  4,  p  503-514,  July  1986.  4 

fig,  8  tab,  47  ref. 

Descriptors:  'Trout  biomass,  'Stream  improve- 
ment, 'Habitat  quality  index  models,  'Habitat 
characteristics,  'Regression  analysis,  'Microhabi- 
tats,  Instream  cover,  Stream  morphology,  Stream 
velocity,  Groundwater  movement,  Beneficial  ef- 
fects, Ontario,  Wyoming,  Nutrients,  Fish,  Temper- 
ature, Fish  eggs. 

Stream  improvement  to  increase  trout  carrying 
capacity  is  an  accepted  management  practice.  The 
relationship  between  the  biomass  of  trout  (species 
of  Salvelinus  and  Salmo)  and  physical  and  biologi- 
cal habitat  variables  in  streams  were  examined  to 
identify  habitat  factors  that  might  limit  trout  bio- 
mass. Thirty  sites  were  chosen  to  span  a  wide 
array  of  habitat  types.  At  each  site  a  large  number 
of  habitat  variables  representing  instream  cover, 
substrate,  stream  morphology  and  velocity,  stream 
temperature  and  food  availability  were  measured. 
Two  habitat  quality  index  models  developed  by 
Binns  and  Eiserman  for  Wyoming  streams  ac- 
counted for  only  6.7  and  9.2%  of  the  variation  in 
trout  biomass  at  Ontario  stream  sites.  Different 
factors  must  limit  trout  biomass  in  Wyoming 
streams  than  in  Ontario  streams.  Regression  and 
discriminant  function  analyses  indicated  that  trout 
biomass  in  southern  Ontario  is  correlated  with 
microcommunity  biomass  (measured  as  ATP  of  the 
suspended  solids,  and  representing  bacteria,  fungi, 
and  algae),  percent  pool  area,  mean  maximum 
summer  temperature,  biomass  of  small  benthic  in- 
vertebrates, presence  of  piscivorous  fish,  and  a 
variable  representing  pools  and  overhead  cover. 
Microcommunity  biomass  was  the  most  important 
habitat  variable  in  these  analyses  and  it  was  signifi- 
cantly correlated  with  basin  yield.  Microcommun- 
ity biomass  is  a  surrogate  measure  of  localized 
groundwater  inflow,  which,  in  turn,  has  a  benefi- 
cial effect  on  the  microhabitat  of  trout  eggs  and 
underyearlings.  (Alexander-PTT) 
W87-03998 


EFFECTS  OF  RIVER  FLOW  ON  THE  DISTRI- 
BUTION OF  CHINOOK  SALMON  REDDS, 

Chapman  (Don)  Consultants,  Inc.,  Boise,  ID. 
D.  W.  Chapman,  D.  E.  Weitkamp,  T.  L.  Welsh, 
M.  B.  Dell,  and  T  H.  Schadt. 
Transactions  of  the  American   Fisheries  Society 
TAFSAI,  Vol.  115,  No.  4,  p  537-547,  July  1986.  4 
fig,  9  tab,  17  ref. 

Descriptors:  'River  flow,  'Species  distribution, 
'Redds,  'Chinook  salmon,  'Columbia  River, 
'Spawning  areas,  River  discharge,  Water  velocity, 
Hydroelectric  plants,  Dams,  Water  storage,  Repro- 
duction, Incubation,  Emergence,  Hanford  Reach, 
Vernita  Bar. 

The  distribution  of  redds  of  chinook  salmon  On- 
corhynchus  tshawytscha  was  evaluated  in  Octo- 
ber-November 1978-1983  on  Vernita  Bar,  about  6.5 
km  downstream  from  Priest  Rapids  Dam  on  the 
Columbia  River.  Minimum  flows  of  1,020  cu  m/s 
and  1,416  cu  m/s  were  maintained  in  six  alternating 
years,  but  flows  each  day  fluctuated  widely  above 
the  minima  because  of  power  production;  part  of 
the  spawning  area  was  exposed  for  several  hours 
on  most  days.  No  effect  of  minimum  flow  regime 
on  redd  size  was  detected.  Chinook  salmon 
spawned  at  depths  as  great  as  7  m  below  the  water 
surface  as  measured  at  a  discharge  of  1,020  cu  m/s. 
The  highest  redds  occurred  near  the  water's  edge 
at  the  1,982-cu  m/s  flow  elevation.  Vertical  range 
of  spawning  use  was  8.5  m.  Water  velocities  at  23 
cm  above  the  substrate  (facing  velocity)  on  the 
area  used  for  spawning  varied  greatly  with  river 
discharge,  but  usually  exceeded  0.67  m/s.  Chinook 
salmon  females  completed  redds  in  areas  that  were 
not  covered  by  water  for  up  to  8  h/d,  and  on  other 
areas  that  had  velocities  near  2  m/s  for  part  of 
each  day.  Chinook  salmon  spawned  at  Vernita  Bar 
in  areas  with  high  fractions  of  cobble  and  low 
percentages  of  fines.  They  began  spawning  in  early 
October  below  the  1,020-cu  m/s  flow  elevation 
correlated  strongly  with  mean  daily  discharge 
during  late  October  and  early  November  over  7 
years.  No  evidence  was  found  that  the  minimum 
daily  flow  affected  redd  distribution  in  any  way. 
Egg  retention  in  ovaries  of  postspawning  females, 
was  minimal  in  all  years,  as  was  the  proportion  of 
excavated  redds  that  contained  no  embryos.  Daily 
flow  fluctuations  from  minima  to  3,400-4,250  cu 
m/s  did  not  prevent  females  from  completing 
redds.  It  was  concluded  that  minimum  flows  of 
1,020  cu  m/s  for  up  to  8  h/d  do  not  determine 
availability  of  spawning  habitat,  and  that  use  of 
spawning  areas  above  the  1,020-cu  m/s  flow  eleva- 
tion could  be  reduced  by  managing  the  river  dis- 
charge with  storage  manipulation  up  stream  to 
provide  lower  mean  daily  flows,  thus  easing  mini- 
mum flow  restrictions  during  posthatch  incubation 
and  emergence.  (Author's  abstract) 
W87-03999 


EFFECTS  OF  URBAN  DEVELOPMENT  ON 
FISH  POPULATION  DYNAMICS  IN  KELSEY 
CREEK,  WASHINGTON, 
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INTERACTIVE  TOXICITY  OF  ALUMINUM 
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Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04O03 


USE  OF  PB/210PB  RATIOS  IN  LAKE  SEDI- 
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RODA  Environmental  Research  Ltd.,  Lakefield 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04016 
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TWO  MODIFICATIONS  OF  THE  QUANTITA- 
TIVE HYDRAULIC  LD7T  SAMPLER  FOR 
BENTHIC  INVERTEBRATES, 

Amsterdam  Univ.  (Netherlands).  Dept.  of  Aquatic 

Ecology. 

J.  Dorgelo,  and  P.  A.  Hengst. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  825- 

829,  July  1986.  4  fig,  1  tab,  7  ref. 

Descriptors:  *Benthic  fauna,  *Hydraulic  lift  sam- 
plers, 'Samplers,  'Invertebrates,  'Bottom  sam- 
pling, Aquatic  animals,  Snails,  Sediments,  Grab 
samplers,  Comparison  studies,  Performance  eval- 
uation. 

Two  modifications  of  a  hydraulic  lift  sampler  have 
been  designed  and  tested,  one  for  shallow  water 
and  one  for  waters  deeper  than  1.5  m.  Both  are 
operated  by  a  submersible  electric  pump,  powered 
by  a  generator,  and  controlled  from  above  the 
water  surface.  They  can  be  employed  in  soft  as 
well  as  hard  (sand,  gravel,  clay)  sediments.  The 
samplers  have  been  compared  with  a  Petersen  grab 
using  the  hydrobiid  snail  Potamopyrgus  jenkinsi, 
which  lives  in  the  uppermost  sediment  layers,  and 
a  known  number  of  small  nylon  semicircles  placed 
on  the  sediment  surface  at  at  4.5  or  5  cm  depth  in 
the  sediment.  Both  Petersen  and  hydraulic  sam- 
plers are  equally  efficient  in  sampling  the  various 
size  classes  of  snails,  but  in  practice,  hydraulic  lift 
samplers  have  a  number  of  advantages.  The  sam- 
pling efficiency  proved  to  be  94%  or  greater. 
(McFarlane-PTT) 
W87-04047 


RELATIONSHIP  BETWEEN  NUTRIENT 
LOADING  AND  PHYTOPLANKTON  STAND- 
ING CROP  IN  OUTDOOR  EXPERIMENTAL 
PONDS  WITH  CONTINUOUS  FLOW  SYS- 
TEMS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04052 


FACTORS  AFFECTING  THE  COPRECIPITA- 
TION  OF  INORGANIC  PHOSPHATE  WITH 
CALCITE  IN  HARDWATERS  -  I:  LABORATO- 
RY STLTOES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

W.  A.  House,  H.  Casey,  L.  Donaldson,  and  S. 

Smith. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  917- 

922,  July  1986.  5  fig,  3  tab,  23  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Nutri- 
ents, 'Particulate  matter,  'Biomass,  'Water  pollu- 
tion effects,  'Fate  of  pollutants,  'Phosphates,  *Cal- 
cite,  Hardness,  Alkaline  water,  Water  chemistry, 
Humic  acids,  Adsorption. 

Photosynthetically  induced  calcite  precipitation  is 
a  widespread  phenomenon  in  hardwater  lakes. 
Both  aerobic  and  anaerobic  bacterial  processes 
may  be  responsible  for  extracellular  carbonate  pre- 
cipitation in  many  environments.  The  most  impor- 
tant ecological  effect  of  calcite  precipitation  may 
be  the  reduction  in  particulate  nutrients  and  loss  of 
biomass  caused  by  aggregation  and  increased  set- 
tling rates.  Both  coprecipitation  and  aggregation 
are  natural  control  mechanisms  of  eutrophication. 
A  chemical  model  is  used  to  elucidate  why  three 
different  chalk  waters  (two  natural  and  one  artifi- 
cial) coprecipitated  different  surface  densities  of 
phosphorus  under  similar  conditions.  Inhibitors  of 
calcite  growth,  such  as  magnesium  and  iron,  have 
a  substantial  effect  on  the  amount  of  phosphorus 
coprecipitated  on  calcite,  whereas  a  humic  acid 
material  had  very  little  effect.  The  complete  inhibi- 
tion of  calcite  growth  by  inorganic  phosphate  was 
also  demonstrated.  (See  also  W87-04061)  (McFar- 
lane-PTT) 
W87-O4060 


FACTORS  AFFECTING  THE  COPRECTPITA- 
TIONOF  ESORGANIC  PHOSPHATE  WITH 
CALCITE  IN  HARDWATERS  -  II:  RECIRCU- 
LATING EXPERIMENTAL  STREAM  SYSTEM, 

Freshwater     Biological     Association,     Wareham 


(England).  River  Lab. 

W.  A.  House,  H.  Casey,  and  S.  Smith. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  923- 

927,  July  1986.  6  fig,  1  tab,  10  ref. 

Descriptors:  'Chemistry  of  precipitation,  'Calcite, 
'Adsorption,  'Kinetic  models,  'Mathematical 
models,  'Water  pollution  effects,  'Fate  of  pollut- 
ants, 'Phosphates,  Phosphorus,  Nutrients,  Water 
chemistry,  Sediments,  Gravel. 

Calcite  precipitation  and  phosphate  coprecipitation 
on  calcite  observed  in  experimental  stream  systems 
was  studied  in  detail  and  the  results  analyzed  using 
chemical  kinetic  models.  Two  series  of  experi- 
ments were  done  in  the  experimental  stream  sys- 
tems, both  under  dark  conditions,  one  without 
sediment  and  the  other  with  a  flint  gravel  sub- 
strate. The  major  effect  of  the  gravel  was  to  re- 
lease inorganic  phosphate  into  the  water  and  so 
replace  a  fraction  of  the  phosphate  which  had  been 
coprecipitated.  Under  laboratory  conditions  this 
release  was  enough  to  lead  to  an  increase  in  phos- 
phate concentration  and  eventually  completely  in- 
hibit calcite  growth.  (See  also  W87-04061)  (Au- 
thor's abstract) 
W87-04061 


FIBRILLAR  MATRIX  COMPONENT  OF  LA- 
CUSTRINE BIOFILMS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Aquatic  Ecology  Div. 
G.  G.  Leppard. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  697- 
702,  June  1986.  4  fig,  1  tab,  38  ref. 

Descriptors:  'Microbiological  studies,  'Biofilms, 
•Morphology,  'Fibrils,  Limnology,  Lakes,  Ultra- 
structure,  Electron  microscopy,  Substrates,  Slime, 
Fibers. 

Colloidal  'electron-opaque'  fibrils  of  3-10  nm  diam- 
eter and  high  length  to  diameter  ratio  have  been 
revealed  in  many  natural  biofilms  as  a  physical  unit 
of  matrix  ultrastructure.  This  is  particularly  true  of 
organic  films  which  bind  microbes  to  debris  sur- 
faces, mineral  surfaces,  plant  surfaces,  and  other 
microbes.  Data  from  electron  microscopical  exami- 
nations of  natural  lacustrine  biofilms  found  in  11 
Canadian  lake  basins  are  summarized.  At  3  nm 
resolution  the  matrix  ultrastructure  of  such  bio- 
films consists  mainly  of  colloidal  electron-opaque 
fibrils  in  more  than  90%  of  the  cases.  The  fibril 
types  can  be  categorized  according  to  17  morpho- 
logical characteristics.  A  biofilm  matrix  gel  can 
display  sufficient  ultrastructural  differentiation  to 
permit  exploring  its  structure  as  a  potential  index 
of  function/dysfunction.  Experiments  on  fibrillar 
masses  reveal  that  the  fibril  per  se  appears  as  such 
independently  of  major  physico-chemical  changes 
in  its  milieu,  whereas  fibres  (rope-like  aggregates 
of  fibrils)  can  be  generated  artifactually  by  rela- 
tively gentle  laboratory  manipulation.  (Author's 
abstract) 
W87-04067 


EFFECTS  OF  POWER  PLANT  PASSAGE  ON 
ZOOPLANKTON  MORTALITIES:  EIGHT 
YEARS  OF  STUDY  AT  THE  DONALD  C.  COOK 
NUCLEAR  PLANT, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-04071 


VALLEY  TERRACES  AND  HURON  BASIN 
WATER  LEVELS,  SOUTHWESTERN  ONTAR- 
IO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04082 


ACID  PRECIPITATION  MODEL  FOR  SEEP- 
AGE LAKES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04092 


COMPENSATORY  BRANCHING  AND 

CHANGES  IN  NITROGEN  CONTENT  EN  THE 
AQUATIC  WEED  SALVINIA  MOLESTA  EN  RE- 
SPONSE TO  DISBUDDEMG, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Indooroopilly     (Australia).     Long 

Pocket  Labs. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-04140 


EFFECTS  OF  LARVAL  RETREATS  OF  THE 
CADDISFLY  CHEUMATOPSYCHE  ON  MA- 
CROINVERTEBRATE  COLONIZATION  EM 
PffiDMONT,  USA  STREAMS, 

North  Carolina  Univ.  at  Chapel  Hill. 

J.  M.  Diamond. 

Oikos  OIKSAA,  Vol.  47,  No.   1,  p   13-18,  July 

1986.  2  fig,  6  tab,  19  ref.  NSF  Grant  DEB8206910. 

Descriptors:  'Larvae,  'Caddisflies,  'Macroin verte- 
brates, 'Colonization,  'Aquatic  environment, 
'Streams,  Aquatic  insects,  Environment,  Popula- 
tion density,  Density,  Rocks,  Lotic  environment, 
Species  diversity,  Species  composition,  Ecosys- 
tems, North  Carolina,  Ecology. 

The  effect  of  the  case-building  caddisfly  Cheuma- 
topsyche  on  macroinvertebrate  colonization  was 
explored  in  two  North  Carolina  piedmont  streams. 
Initial  colonization  of  Cheumatopsyche  facilitated 
macroinvertebrate  colonization  over  a  nine-day 
period  compared  with  rocks  initially  unpopulated. 
This  effect  was  observed  in  both  August  and  De- 
cember. A  separate  experiment,  in  which  some  of 
the  larvae  were  removed  from  their  retreats 
(cases),  indicated  that  this  facilitation  effect  was 
due  to  the  presence  of  the  retreat  itself.  Assem- 
blages on  rocks  with  unoccupied  retreats  were 
indistinguishable  from  those  with  the  larvae  as 
well.  Both  treatments  had  more  individuals  and 
more  taxa  than  controls  over  a  seven-day  period. 
The  results  indicate  that  facilitation  effects,  due  to 
biological  structure,  may  be  an  important  and  pre- 
viously unrecognized  type  of  biotic  interaction 
among  lotic  macroinvertebrates.  Facilitation  ef- 
fects due  to  the  chance  colonization  of  case-build- 
ers such  as  Cheumatopsyche  may  underlie  the 
assemblage  variability  often  observed  among  repli- 
cate patches  and  enhance  species  diversity  in  some 
lotic  systems.  (Author's  abstract) 
W87-04141 


IMPACT  OF  CIVIL  ENGINEERING  WORKS 
ON  THE  SUCCESSIONS  OF  COMMUNITIES 
ES  A  FLUVIAL  SYSTEM:  A  METHODOLOGI- 
CAL AND  PREDICTIVE  APPROACH  APPLffiD 
TO  A  SECTION  OF  THE  UPPER  RHONE 
RTVER,  FRANCE, 

Centre    National    de    la   Recherche    Scientifique, 
Lyon  (France).  Dept.  de  Geographic 
J.-P.  Bravard,  C.  Amoros,  and  G.  Pautou. 
Oikos  OIKSAA,  Vol.  47,  No.   1,  p  92-111,  July 
1986.   8  fig,  25  ref,  append.  Commission  of  the 
European  Communities  ENV-693-F. 

Descriptors:  'Civil  engineering,  'Rhone  River, 
'Hydrodynamics,  'Succession,  'River  systems, 
'Ecosystems,  'Hydroelectric  plants,  Powerplants, 
Habitats,  Engineering,  Erosion,  Deposition,  River 
flow,  Environment,  Distribution,  Spatial  distribu- 
tion, Temporal  distribution,  Construction. 

Fluvial  dynamics  along  the  Upper  Rhone  River 
(France)  determine  the  habitat  diversity  by  the 
erosion-deposition  processes  that  create  the  bio- 
topes.  Communities  are  organized  in  time  succes- 
sions and  described  on  the  plain  in  spatiosequences. 
Historical  analysis  clarifies  spatial  organization  and 
temporal  succession  in  four  situations:  (1)  in  natu- 
ral conditions,  the  original  successions  are  reconsti- 
tuted by  a  retrospective  study;  (2)  the  construction 
of  the  submersible  embankment  at  the  end  of  the 
1880s  allowed  the  complete  development  of  for- 
mally-truncated sequences  and  initiated  new  se- 
quences but  impeded  the  renewal  of  some  other 
units;  (3)  a  break  in  the  embankment  (1917)  initiat- 
ed a  new  type  of  succession;  and  (4)  the  construc- 
tion of  a  hydroelectric  project  is  a  case  study  in 
order  to  predict  the  succession  of  the  ecosystems 
beyond  1984.  The  development  speed  of  the  eco- 
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logical  successions,  and  therefore  the  life  span  of 
the  communities,  depends  on  the  equilibrium  be- 
tween allogenous  and  autogenous  processes.  Con- 
sequently, for  ecological  management,  it  is  recom- 
mended to  conserve  those  units  with  a  slower 
succession  rate  and  to  promote  the  regenerative 
capacity  of  the  fluvial  land  forms  and  associated 
ecosystems.  (Author's  abstract) 
W87-04143 


MANIPULATIONS  AND  INTERPRETATIONS 
IN  TESTS  FOR  COMPETITION  IN  STREAMS: 
•CONTROLLED*     VS     'NATURAL*     EXPERI- 
MENTS, 
J.  C.  Miller. 

Oikos  OIKSAA,  Vol.  47,  No.  1,  p  120-123,  July 
1986.  1  tab,  9  ref. 

Descriptors:  'Competing  use,  'Ecology,  'Streams, 
•Experimental  design,  'Field  tests,  'Data  interpre- 
tation, Aquatic  insects,  Food  habits.  Mayflies,  Pop- 
ulation density,  Density,  Grazing. 

Controlled  field  experiments,  in  which  an  attempt 
is  made  to  manipulate  a  single  ecological  factor, 
are  thought  to  provide  less  equivocal  results  than 
natural  experiments.  Examples  from  studies  of 
competition  in  streams  indicate  that  manipulations 
may  prevent  ecologically  unambiguous  interpreta- 
tion of  results.  Corresponding  natural  experiments 
are  shown  to  be  capable  in  some  cases  of  providing 
unequivocal  tests  of  hypotheses.  It  is  concluded 
that  natural  and  controlled  field  experiments  each 
offer  unique  advantages;  therefore,  their  use  in 
complementary  roles  may  be  a  more  promising 
approach  than  views  of  one  or  the  other  as  meth- 
odologically inferior.  (Author's  abstract) 
W87-04144 


ECOLOGICAL  ENERGETICS  OF  CHAO- 
BORUS  IN  A  TROPICAL  LAKE, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
C.  Cressa,  and  W.  M.  Lewis. 
Oecologia  OECOBX,  Vol.  70,  No.  3,  p  326-331, 
October  1986.   1  fig,  6  tab,  31  ref.  NSF  Grants 
DEB  7805342,  DEB  8003883. 

Descriptors:  'Tropical  lakes,  'Limnology,  'Aquat- 
ic insects,  'Chaoborus,  'Larvae,  'Energy,  Zoo- 
plankton,  Respiration,  Assimilation,  Carnivores, 
Distribution,  Plankton,  Predation,  Lake  Valencia, 
Venezuela,  Aquatic  organisms. 

A  complete  understanding  of  the  factors  that  regu- 
late populations  and  communities  cannot  be 
achieved  without  information  on  the  energetics  of 
individual  organisms.  Analysis  of  the  energy  budg- 
ets may  reveal  substantial  differences  in  the  costs 
of  organism  maintenance  and  in  the  efficiency  of 
food  utilization,  and  may  thus  contribute  to  expla- 
nations of  the  distribution  and  abundance  of  a 
species  and  of  its  role  within  a  community.  While 
these  principles  have  been  understood  by  ecolo- 
gists  for  many  years,  detailed  studies  of  ecological 
energetics  in  relation  to  populations  in  the  field  are 
still  surprisingly  few.  Ecological  energetics  of 
Chaoborus  brasiliensis  from  Lake  Valencia,  Ven- 
ezuela, were  studied  between  February  1979  and 
February  1980.  Direct  measurements  were  made  of 
the  respiration  rate,  assimilation  efficiency,  and 
growth  rate  of  all  4  larval  instars  and  of  the  pupae, 
for  the  larval  stages,  respiration  increased  as  the 
0.67  power  of  body  mass.  Respiration  rates  of  the 
larvae,  when  corrected  for  body  size  and  tempera- 
ture, were  extraordinarily  low  by  comparison  with 
the  rates  for  most  aquatic  insects.  The  respiration 
rates  of  pupae  were  3  times  as  high  as  those  of 
larvae  the  same  size.  Assimilation  rates  increased 
significantly  with  body  size  of  the  larvae  and  dif- 
fered slightly  but  significantly  among  food  types. 
Assimilation  efficiencies  fell  within  the  expected 
range  for  carnivores.  The  growth  efficiency  for 
Chaoborus  brasiliensis,  and  possibly  for  Chaoborus 
generally,  is  explained  by  a  very  low  maintenance 
cost  and  may  be  a  significant  explanation  for  the 
wide  distribution  and  high  degree  of  ecological 
success  in  this  primary  carnivore  of  plankton  com- 
munities. (Alexander-Pi  1) 
W87-04188 


VARIABLE  HC03(-)  AFFINITY  OF  ELODEA 
CANADENSIS  MICHAUX  IN  RESPONSE  TO 
DIFFERENT  HC03(-)  AND  C02  CONCENTRA- 
TIONS DURING  GROWTH, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

K.  Sand-Jensen,  and  D.  M.  Gordon. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  42^432, 

October  1986.  3  fig,  3  tab,  26  ref. 

Descriptors:  'Photosynthesis,  'Light  quality,  *Bi- 
carbonates,  'Carbon  dioxide,  'Growth,  'Concen- 
tration, 'Water  pollution  effects,  Lakes,  Streams, 
Nutrients,  Inorganic  carbon,  Denmark,  Aquatic 
environment.  Aquatic  plants,  Population  density, 
Alkalinity,  Energy,  Transport,  Elodea  canadensis. 

Elodea  canadensis  grows  over  a  wide  range  of 
inorganic  carbon,  nutrient,  and  light  conditions  in 
lakes  and  streams.  Affinity  for  HC03(-)  use  during 
photosynthesis  ranged  from  strong  to  weak  in 
Elodea  collected  from  seven  localities  with  differ- 
ent HC03(-)  and  C02  concentrations.  The  re- 
sponse to  HC03(-)  was  also  very  plastic  in  plants 
grown  in  the  laboratory  at  high  HC03(-)  concen- 
trations and  C02  concentrations  varying  from  14.8 
to  2,200  micromolar.  Bicarbonate  affinity  was 
markedly  reduced  with  increasing  C02  concentra- 
tions in  the  growth  medium  so  that  ultimately 
HC03(-)  use  was  not  detectable.  High  C02  con- 
centrations also  decreased  C02  affinity  and  in- 
duced high  C02  compensation  points  (360  micro- 
molar  C02)  and  tenfold  higher  half-saturation 
values  (800  micromolar  C02).  The  variable 
HC03(-)  affinity  is  probably  environmentally 
based.  Elodea  is  a  recently  introduced  species  in 
Denmark,  where  it  reproduces  only  vegetatively, 
leaving  little  opportunity  for  genetic  variation. 
More  important,  local  populations  in  the  same 
water  system  had  different  HC03(-)  affinities,  and 
a  similar  variation  was  created  by  exposing  one 
plant  collection  to  different  laboratory  conditions. 
Bicarbonate  use  enabled  Elodea  to  photosynthesize 
rapidly  in  waters  of  high  alkalinity  and  enhanced 
the  carbon-extracting  capacity  by  maintaining  pho- 
tosynthesis above  pH  10.  On  the  other  hand,  use  of 
HC03(-)  represents  an  investment  in  transport  ap- 
paratus and  energy  which  is  probably  not  profita- 
ble when  C02  is  high  and  HC03(-)  is  low.  This 
explanation  is  supported  by  the  findings  that 
HC03(-)  affinity  was  low  in  field  populations 
where  HC03(-)  was  low  (0.5  and  0.9  micromolar) 
or  C02  was  locally  high,  and  that  HC03(-)  affinity 
was  suppressed  in  the  laboratory  by  high  C02 
concentrations.  (Author's  abstract) 
W87-04192 


INFLUENCE  OF  ENVIRONMENTAL  VARIA- 
BLES ON  THE  DENSITY  OF  LARVAL  LAM- 
PREYS IN  DD7FERENT  SEASONS, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
I.  C.  Potter,  R.  W.  Hilliard,  J.  S.  Bradley,  and  R.  J. 
McKay. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  433-440, 
October  1986.  3  tab,  47  ref. 

Descriptors:  'Population  density,  'Larvae,  'Lam- 
preys, 'Seasonal  variation,  'Mathematical  models, 
Streams,  Australia,  Geotria,  Environmental  effects, 
Algae,  Statistical  analysis,  Aquatic  habitats,  Sub- 
strates, Ammocoetes. 

A  subset  of  a  set  of  twenty  environmental  variables 
which  could  explain  variations  in  the  density  of 
larval  lampreys  (Geotria  australis)  in  a  south-west- 
ern Australian  stream  was  identified.  Generalized 
linear  modelling,  assuming  Poisson  distributions 
for  the  larval  counts,  led  to  a  different  model  for 
each  of  the  four  seasons,  with  variations  in  larval 
density  being  explained  in  each  season  by  a  combi- 
nation of  between  five  and  eight  environmental 
variables.  The  influence  of  stream  region  also  had 
to  be  taken  into  account  in  the  model  for  winter. 
Four  environmental  variables  (substrate  organic 
material  and  chlorophyll  a,  macrophyte  roots  and 
low-angle  shading)  were  present  in  three  of  the 
four  seasonal  models.  A  further  six  variables 
(water  depth,  substrate  depth  and  profile,  medium- 
sized  sands,  light  intensity,  and  the  presence  of  an 
eddy)  were  each  found  useful  for  two  models. 
Two  variables  (current  velocity  and  substrate  pro- 


file were  each  retained  in  one  model.  Eight  of  the 
twenty  variables  were  not  required  for  any  of  the 
seasonal  models.  The  importance  of  organic  mate- 
rial, shade,  eddies,  current  velocity  substrate  parti- 
cle size  and  a  sufficient  depth  of  substrate  in  the 
models  agree  with  the  largely  subjective  assess- 
ments of  larval  lamprey  habitats  made  in  the  field 
by  many  previous  workers  for  other  lamprey  spe- 
cies in  diverse  geographical  localities.  The  finding 
that  larval  density  increased  with  increases  in  or- 
ganic material  and  unicellular  algae  in  the  substrate 
and  with  shade,  contrasts  with  the  results  of  a 
different  model  based  on  data  collected  in  a  north- 
ern European  stream.  These  differences  can  be 
related  to  the  use  of  a  more  rigorous  and  compre- 
hensive sampling  regime  and  a  more  appropriate 
form  of  statistical  analysis.  (Author's  abstract) 
W87-04193 


INCREASED  ABUNDANCE  AND  THE  FOOD 
CONSUMPTION  OF  NORTHERN  SQUAW- 
FISH  (PTYCHOCHEILUS  OREGONENSIS)  AT 
RIVER  KILOMETER  75  IN  THE  COLUMBIA 
RIVER, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
R.  A.  Kirn,  R.  D.  Ledgerwood,  and  R.  A.  Nelson. 
Northwest  Science  NOSCAX,  Vol.  60,  No.  3,  p 
197-200,  August  1986.  1  fig,  2  tab,  12  ref. 

Descriptors:  'Population  density,  'Food  habits, 
•Squawfish,  'Fish,  'Columbia  River,  'Ecology, 
Density,  Volcanoes,  Mount  St.  Helens,  Salmon, 
Crustaceans,  Insects,  Aquatic  insects,  Aquatic  ani- 
mals, Populations,  Fish  populations. 

An  increase  of  northern  squawfish  (Ptychocheilus 
oregonensis)  has  occurred  in  the  lower  Columbia 
River  at  Jones  Beach  (River  Kilometer  75)  near 
Woodson,  Oregon.  A  total  of  71  squawfish  was 
captured  in  beach  seines  from  1966  to  1972  (6,650 
sets),  whereas  the  average  annual  catch  from  1977 
to  1983  was  859  (7,602  sets).  A  sudden  increase  in 
squawfish  was  noted  in  May  1980  following  the 
eruption  of  Mount  St.  Helens.  Stomach  analysis  of 
squawfish  in  1983  indicated  that  95%  contained 
food,  primarily  crustaceans,  insects,  and  fish.  Juve- 
nile salmon  (Oncorhynchus  spp.)  were  collected  in 
the  same  waters,  but  were  not  found  in  the  stom- 
achs of  any  of  the  northern  squawfish  examined. 
(Author's  abstract) 
W87-04212 


WATER    CHEMISTRY    OF    LAKES    IN    THE 
TAUPO  VOLCANIC  ZONE,  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04213 


NOTES  ON  THE  SUBMERGED  VEGETATION 
OF  LAKE  HAWEA, 

Ruakura  Soil  and  Plant  Research  Station,  Hamil- 
ton (New  Zealand). 

J.  Clayton,  A.  Schwarz,  and  B.  Coffey. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  2,  p   185-189, 
1986.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Submerged  plants,  'Species  diversi- 
ty, 'Aquatic  plants,  'New  Zealand,  'Lakes, 
•Water  level  fluctuations,  'Hydroelectric  plants, 
Fluctuations,  Electric  power  production.  Power- 
plants,  Hydrophytes,  Mosses,  Water  depth,  Water 
level. 

The  submerged  vegetation  of  Lake  Hawea,  New 
Zealand  is  impoverished  compared  with  that  of 
nearby  Lake  Wanaka.  No  vascular  species  were 
found,  and  no  vegetation  was  present  over  most  of 
the  depth  range  normally  occupied  by  vascular 
hydrophytes.  The  exclusion  of  vascular  hydro- 
phytes was  apparently  associated  with  major  water 
level  fluctuations  for  hydroelectric  power  genera- 
tion. A  low  diversity  of  charophytes  and  one  bryo- 
phyte  were  recorded  from  Lake  Hawea.  Charo- 
phytes occupied  a  similar  maximum  depth,  but  a 
depressed  minimum  depth  when  compared  to  the 
equivalent  community  in  Lake  Wanaka.  It  is  un- 
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likely  that  vascular  hydrophytes  will  establish  in 
Lake  Hawea  while  the  present  water  level  regime 
allows  a  10  m  fluctuation.  The  only  significant 
vegetation  likely  to  remain  are  charophyte  species, 
and  these  should  continue  to  inhabit  a  depth  range 
from  c.  10-35  m  (336-311  m).  (Author's  abstract) 
W87-04214 


NUTRIENT  DEMAND  AND  AVAILABILITY 
RELATED  TO  GROWTH  AMONG  NATURAL 
ASSEMBLAGES  OF  PHYTOPLANKTON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04215 


EFFECTS  OF  INTRODUCED  GRASS  CARP  ON 
POPULATIONS  OF  TWO  SPECIES  OF  SMALL 
NATIVE  FISHES  IN  A  SMALL  LAKE, 

Ministry  of  Agriculture  and   Fisheries,   Rotorua 

(New  Zealand).  Fisheries  Research  Div. 

C.  P.  Mitchell. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  2,  p  219-230, 

1986.  10  fig,  2  tab,  29  ref. 

Descriptors:  'Carp,  'Fish,  *Fish  populations, 
•Lakes,  'Ecology,  *Water  pollution  control,  'Bio- 
control,  'Aquatic  weed  control,  Weed  control, 
Smelt,  Growth,  Diets,  Food  habits,  Zooplankton, 
Insects,  Aquatic  insects,  Aquatic  animals,  Water 
quality,  Predation,  Eutrophication,  Population 
density,  Density. 

Stocking  Ctenopharyngodon  idella  (grass  carp)  for 
aquatic  weed  control  into  Parkinsons  Lake  (1.92 
ha)  altered  the  size  and  abundance  of  two  species 
of  small  native  fish,  Retropinna  retropinna  (smelt) 
and  Gobiomorphus  cotidianus  (bully).  R.  retro- 
pinna recruitment  apparently  failed  during  the 
'high  impact'  phase  of  C.  idella  stocking  when  all 
aquatic  weeds  were  removed;  immature  fish  disap- 
peared and  samples  comprised  100%  large  females. 
G  cotidianus  also  increased  in  size,  but  condition 
improved  and  the  sex  ratio  did  not  alter  markedly. 
Diet  of  both  species  switched  from  small  zooplank- 
ton to  Chironomus  sp.  Some  return  of  population 
meristics  toward  prestocking  values  occurred  fol- 
lowing reduction  in  C.  idella  stocking  density. 
Loss  of  the  weed  bed  habitat,  water  quality  dete- 
rioration, and  increased  predation  were  considered 
the  major  environmental  impact  factors  during  the 
period  when  these  changes  occurred.  The  response 
of  both  fish  populations  paralleled  the  effects  of 
cultural  eutrophication,  to  which  G.  cotidianus 
appears  to  be  more  tolerant.  (Author's  abstract) 
W87-04216 


TURNAROUND  FOR  THE  EVERGLADES, 

For  primary  bibliographic  entry  see  Field   6G. 
W87-04240 


FREEZE-UP  AND  BREAK-UP  OF  LAKES  AS 
AN  INDEX  OF  TEMPERATURE  CHANGES 
DURING  THE  TRANSITION  SEASONS:  A 
CASE  STUDY  FOR  FINLAND, 

Cooperative  Inst,  for  Research  in  Environmental 

Science,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-04250 


SIMULATION  OF  POLLUTANT  TRANSPORT 
IN  HOMOGENEOUS  COASTAL  ZONES  WITH 
APPLICATION  TO  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04261 


EFFECTS  OF  OVERHEAD  CANOPY  ON  MA- 
CROINVERTEBRATE  PRODUCTION  IN  A 
UTAH  STREAM, 

Lake  Superior  State  Coll.,  Sault  Ste.  Marie,  MI. 

Dept.  of  Biology  and  Chemistry. 

D.  J.  Behmer,  and  C.  P.  Hawkins. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

287-300,  June  1986.  1  fig,  4  tab,  41  ref. 


Descriptors:  'Canopy,  'Productivity,  'Macroin- 
vertebrates,  'Streams,  Biomass,  Utah,  Midges, 
Growth  rates,  Seasonal  variation,  Algae,  Detritus, 
Cobbles,  Substrates,  Foods,  Diets,  Light  quality. 

Human  activities  influence  the  amount  of  riparian 
vegetation  along  stream  banks.  Fish  managers 
often  recommend  removal  of  riparian  trees  and 
shrubs  along  trout  streams  to  increase  sun-light 
penetration  and  allow  increased  growth  of  algae 
and  aquatic  macrophytes  within  the  stream.  The 
enhanced  plant  growth  is  assumed  to  increase 
stream  productivity  by  increasing  the  base  of  the 
food  chain  and  preventing  fine  sediments  from 
shifting  over  gravel  and  rubble.  Macroinvertebrate 
abundance  and  production  were  compared  be- 
tween an  open  and  shaded  site  of  a  stream  in  the 
Wasatch  Mountains,  Utah.  Mean  biomass  was  sig- 
nificantly higher  at  the  open  site  for  midges  (Chir- 
onomidae),  4.6  times;  Baetis  bicaudatus,  5.7  times; 
Baetis  tricaudatus,  2.3  times;  Drunella  coloraden- 
sis,  12  times  and  Cinygmula  sp.,  1.6  times.  Abun- 
dance of  most  other  macroinvertebrates  (except 
black  flies:  Simuliidae)  was  also  greater  at  the  open 
site,  but  differences  were  not  significant.  Black  fly 
biomass  was  1.7  times  greater  at  the  shaded  site. 
Seasonal  production,  estimated  by  the  size-frequen- 
cy and  instantaneous  growth  rate  methods,  was 
greater  at  the  open  site  than  the  shaded  site  for 
most  taxa  (except  black  flies)  and  reflected  differ- 
ences in  standing  crops  between  the  sites  rather 
than  differences  in  rate  of  growth.  Excluding  black 
flies,  production  at  the  open  site  was  twice  as  high 
as  at  the  shaded  site.  The  greater  abundance  and 
production  of  most  invertebrate  taxa  at  the  open 
site  is  probably  associated  with  either  higher  qual- 
ity food  (algae  and  algal  detritus),  or  a  phototactic 
attraction  to  sunlit  areas.  Sampling  of  large  cobbles 
was  an  efficient  method  of  sampling  all  taxa  except 
Cinygmula  sp.  which  was  more  abundant  on  small- 
er substrate  particles.  (Alexander-PTT) 
W87-04302 


QUANTITATIVE  OBSERVATIONS  ON  THE 
ABILITY  OF  EPD?HYTIC  BACTERIA  TO  CON- 
TRIBUTE TO  THE  POPULATIONS  OF  SUS- 
PENDED BACTERIA  IN  TWO  DISSIMILAR 
HEADSTREAMS, 

Hull   Univ.   (England).   Dept.   of  Plant   Biology. 
C.  A.  Rimes,  and  R.  Goulder. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
301-311,  June  1986.  3  fig,  5  tab,  28  ref. 

Descriptors:  'Epiphytes,  'Bacteria,  'Population 
density,  'Headstreams,  Concentration,  Drift  loss, 
Mineralization,  Submerged  plants,  Acid  streams, 
Species  diversity,  Aquatic  plants,  Aquatic  environ- 
ment. 

Negative  relationships  between  abundance  of  sus- 
pended bacteria  and  discharge,  in  running  fresh- 
waters,  suggest  that  suspended  bacteria,  at  least 
during  non-spate  conditions,  may  consist  principal- 
ly of  cells  sloughed  from  surfaces  within  the 
stream.  Concentration  of  suspended  bacteria  in  a 
calcareous  headstream  increased  linearly  from  the 
source  to  48  m;  this  indicated  a  diffuse  origin  of 
bacteria.  Drift  loss  of  suspended  bacteria  and  glu- 
cose-mineralization capacity  from  this  length  of 
stream  were  measured,  and  estimates  were  also 
made  of  the  total  number  and  glucose-mineraliza- 
tion capacity  of  epiphytic  bacteria  associated  with 
the  luxuriant  submerged  aquatic  vegetation.  Mean 
drift  loss  per  day  represented  11-12%  of  total 
epiphytic  bacteria  and  8-18%  of  epiphyte  glucose- 
mineralization  capacity,  hence  the  epiphytic  popu- 
lation should  be  well  able  to  sustain  the  observed 
downstream  losses.  In  a  90  m  length  of  a  contrast- 
ing acid,  granitic,  headstream,  in  which  submerged 
vegetation  was  principally  a  leafy  liverwort,  there 
was  no  downstream  change  in  concentration  of 
suspended  bacteria.  A  substantial  population  of 
epiphytic  bacteria  was  found  in  the  acid  stream, 
sufficient  for  only  a  1-2%  daily  release  to  produce 
a  doubling  in  concentration  of  suspended  bacteria; 
reasons  are  suggested  for  the  apparent  non-release 
of  epiphytes.  (Alexander-PTT) 
W87-04303 


SPECTRAL  DISTRIBUTION  AND  ATTENU- 
ATION OF  UNDERWATER  IRRADLANCE  IN 
TASMANIAN  INLAND  WATERS, 


Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

L.  C.  Bowling,  M.  S.  Steane,  and  P.  A.  Tyler. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

313-335,  June  1986.  10  fig,  3  tab,  59  ref. 

Descriptors:  'Spectral  distribution,  'Light  attenu- 
ation, 'Irradiance,  'Inland  waters,  'Limnology, 
Tasmania,  Photosynthesis,  Spectral  analysis,  Tur- 
bidity, Optical  properties,  Humic  lakes,  Water 
sampling,  Phytoplankton,  Light  quality,  Seasonal 
variation,  Regression  analysis. 

Measurements  were  made  of  the  attenuation  and 
spectral  distribution  of  downwelling  and  up  welling 
photosynthetically-available  radiation  (PAR)  in  all 
the  principal  types  of  natural  waters  found  in  Tas- 
mania. Most  lakes  in  the  State  are  clear  and  non- 
turbid,  with  water  itself  and  the  low  concentra- 
tions of  gilvin  being  the  principal  determinants  of 
the  green  underwater  light  climate,  Many  others 
are  deeply  colored  by  dissolved  and  colloidal  or- 
ganic material  (gilvin,  gelbstoff)  which  rapidly  at- 
tenuates short  wavelengths,  specifying  a  shallow, 
predominantly  red  euphoric  zone.  A  spectrophoto- 
metric  measure  of  color,  the  absorption  coefficient 
at  440  nm,  is  statistically  related  to  measurements 
on  the  platinum  scale  with  good  precision.  Few 
Tasmanian  lakes  are  turbid  but  in  those  that  are  the 
underwater  light  climate  is  almost  identical  to  that 
of  non-turbid,  humic  lakes.  Reflectance,  R,  varied 
with  depth  but  not  in  the  asymptotic  way  previ- 
ously encountered.  A  linear  relationship  existed 
between  the  scattering  coefficient,  b,  and  nephelo- 
metric turbidity,  but  not  at  the  approximate  1:1 
ratio  reported  elsewhere.  Most  Tasmanian  lakes 
are  oligotrophy  or  dystrophic  and  phytoplankton 
rarely  influenced  the  underwater  light  field.  Sea- 
sonal variation  in  optical  character  is  not  great  in 
natural  lakes  and  their  optical  properties  and  light 
fields  can  be  used  typologically.  Simple  and  multi- 
ple regression  analysis  showed  that  Secchi  depth 
was  a  poor  predictor  of  euphoric  depth  but  the 
optical  properties  and  the  underwater  light  field  of 
inaccessible  lakes  could  be  reasonably  predicted 
from  laboratory  measurements  made  on  small 
water  samples,  using  regressions  developed  for  a 
wide  range  of  lake  types  and  by  reference  to  the 
quantaradiometric  scans  of  lakes  with  comparable 
optical  properties.  An  optical  classification  of  Tas- 
manian lakes  made  by  cluster  analysis  agreed  rea- 
sonably well  with  one  based  on  edaphic,  vegeta- 
tional  and  chemical  criteria.  (Author's  abstract) 
W87-04304 


ZOOPLANKTON  ABUNDANCE,  COMMUNI- 
TY STRUCTURE  AND  DYNAMICS  IN  RELA- 
TION TO  INORGANIC  TURBIDITY,  AND 
THEIR  IMPLICATIONS  FOR  A  POTENTIAL 
FISHERY  IN  SUBTROPICAL  LAKE  LE  ROUX, 
SOUTH  AFRICA, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst, 
of  Freshwater  Studies. 
R.  C.  Hart. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
351-371,  June  1986.  9  fig,  7  tab,  68  ref. 

Descriptors:  'Zooplankton,  'Population  density, 
'Turbidity,  'Water  pollution  effects,  'Fisheries, 
'Population  dynamics,  Lake  le  Roux,  South 
Africa,  Reservoirs,  Biomass,  Seasonal  variation, 
Temperature,  Water  quality,  Daphnia,  Copepods, 
Fish,  Chlorophyll,  Predation,  Growth  rates. 

The  abundance  and  composition  of  entomostracan 
zooplankton  were  studied  between  1977  and  1984 
in  relation  to  abiotic  and  biotic  conditions  in  Lake 
le  Roux  (LLR),  a  large  silt-laden  reservoir  on  the 
Orange  River  formed  in  1976.  The  community 
consisted  of  Metadiaptomus  meridianus,  Lovenula 
excellens  (Calanoida),  Daphnia  gibba,  D.  barbata, 
D.  longispina  and  Moina  brachiata  (Cladocera), 
and  various  Cyclopoida.  Zooplankton  biomass 
varied  seasonally  from  winter  lows  below  50  mg/ 
sq  m  dry  wt  at  temperatures  of  9-10  C  to  summer 
peaks  generally  above  1000  mg/sq  m  at  21-23  C.  It 
correlated  strongly  and  positively  with  prevailing 
water  temperature  and  transparency  but  only 
weakly  with  chlorophyll  concentration.  Mean 
annual  zooplankton  biomass,  which  varied  four- 
fold (97-408  mg/sq  m)  in  7  years,  increased  with 
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annual  mean  transparency  (23-75  cm  Secchi  depth) 
and  especially  with  summer  heat  content  (33-230 
degree-days  above  20  C)  which  was  itself  positive- 
ly correlated  with  transparency.  Daphnid  species 
showed  most  annual  variation  in  abundance.  Large 
forms  (D.  gibba  and  D.  barbata)  were  scarce  or 
absent  in  two  years  of  very  low  transparency  and 
low  planktivore  abundance.  The  smaller  D.  longi- 
spina  developed  once  during  clearer  conditions 
when  more  fish  were  present.  Copepod  biomass 
also  varied  inversely  with  turbidity,  but  was  not  as 
severely  reduced  at  high  turbidities.  Smallmouth 
yellowfish  (Barbus  aeneus:  Cyprinidae)  is  the  prin- 
cipal planktivore  and  candidate  fishery  species  in 
LLR.  It  feeds  selectively  on  Lovenula  and  large 
daphnids.  Catches  and  growth  rates  of  yellowfish 
varied  directly  with  the  abundance  of  zooplankton, 
particularly  large  food  forms,  and  with  water 
transparency.  High  turbidity  and  associated  food 
limitation  seems  to  reduce  standing  stocks  especial- 
ly of  the  daphnid  zooplankton  more  than  the  ef- 
fects of  fish  predation.  (Author's  abstract) 
W87-O4305 


ADVECTTVE  EFFECTS  OF  A  RESERVOIR 
FLOOD  ON  ZOOPLANKTON  ABUNDANCE 
AND  DISPERSION, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
J.  M.  Dirnberger,  and  S.  T.  Threlkeld. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
387-396,  June  1986.  5  fig,  3  tab,  35  ref.  NSF  Grant 
DEB8022163. 

Descriptors:  *Reservoir  floods,  'Limnology,  *Ad- 
vection,  •Mathematical  models,  'Zooplankton, 
•Population  density,  'Dispersion,  Diel  distribution, 
Red  River,  Lake  Texoma,  Wind  stress,  River  flow, 
Rainfall,  Lakes,  Turbidity,  Overflow,  Plumes, 
Catchment  areas. 

Zooplankton  are  especially  susceptible  to  passive 
transport  by  water  movement,  yet  the  effects  of 
advection  on  freshwater  zooplankton  population 
dynamics  and  community  structure  have  received 
relatively  little  attention.  The  diel  vertical  distribu- 
tion and  abundance  of  zooplankton  in  the  Red 
River  arm  of  Lake  Texoma,  Oklahoma-Texas, 
U.S.A.,  were  examined  between  25  January  and  26 
June  1982.  During  periods  of  low  river  inflow, 
zooplankton  vertical  patchiness  was  related  to 
wind  stress.  Zooplankton  did  not  maintain  distinct 
vertical  patches  under  strong  mixing.  In  mid  May 
heavy  rainfall  in  the  drainage  basin  increased  dis- 
charge from  the  Red  River  and  reduced  water 
retention  time  in  the  reservoir.  The  Red  River 
water  mass  entered  the  lake  as  a  turbid,  surface 
overflow  plume.  During  this  period  of  flooding 
most  zooplankton  populations  declined  and  the 
distributions  of  remaining  individuals  deepened. 
Greatest  population  losses  occurred  between  0  and 
7  m,  depths  where  most  zooplankton  had  been 
concentrated  prior  to  the  flood.  A  model  of  popu- 
lation dynamics  based  on  depth  specific  rates  of 
water  exchange  between  the  lake  and  the  Red 
River,  estimated  from  conductivity  changes 
through  time,  accounted  for  the  general  pattern  of 
change  in  zooplankton  abundance  and  vertical  dis- 
persion. (Alexander-PTT) 
W87-04306 


EFFECTS  OF  TEMPERATURE,  ATMOSPHER- 
IC PRESSURE  AND  SEASON  ON  THE  SWIM- 
MING ACTIVITY  OF  THE  MEDICTNAL 
LEECH,  HIRUDO  MEDICINALIS  (HIRU- 
DINEA:  HIRUDINIDAE),  IN  A  LAKE  DIS- 
TRICT TARN, 

Freshwater  Biological  Association,  Windermere 
(England). 

J.  M.  Elliott,  and  P.  A.  Tullett. 
Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 
405-415,  June  1986.  7  fig,  2  tab,  25  ref. 

Descriptors:  *Temperature  effects,  *Limnology, 
•Atmospheric  pressure,  'Seasonal  variation, 
•Leeches,  Diets,  Growth  rates.  Water  tempera- 
ture, Lakes,  Regression  analysis,  Swimming  activi- 
ty, England,  Jenny  Dam. 

The  major  environmental  factors  affecting  the 
swimming  activity  of  Hirudo  medicinalis  L.  were 
determined  because  they  will  affect  the  feeding 


and  growth  periods.  841  leeches  were  caught  in 
samples  taken  every  2  weeks  in  1982,  1983  and 
1984.  There  were  four  major  size  groups,  probably 
corresponding  to  year-classes.  Only  nine  leeches 
were  in  their  fourth  year  (Group  IV),  most  leeches 
found  on  stones  were  in  their  first  year  (Group  I) 
and  most  swimming  leeches  were  in  their  second 
or  third  year  (Groups  II,  and  III).  Size  groups  I-III 
overlapped  considerably  and  could  not  be  treated 
separately  in  subsequent  analyses.  Water  tempera- 
ture appeared  to  be  the  dominant  factor  affecting 
swimming  activity,  the  threshold  for  activity  being 
7  C  (range  5-9  C).  A  curvilinear  regression  provid- 
ed the  best  description  of  the  relationship  between 
temperature  and  catches  of  swimming  leeches; 
62%  (range  50-75%)  of  the  catch  variation  could 
be  explained  by  temperature.  Atmospheric  pres- 
sure at  the  time  of  sampling  and  its  rate  of  change 
over  24  h  preceding  sampling  had  no  significant 
effect  on  catches  of  swimming  leeches,  not  even  on 
the  residuals  of  catches  after  the  dominant  effect  of 
temperature  had  been  removed.  Similar  analyses 
showed  that  there  were  no  significant  seasonal 
effects  on  swimming  activity.  From  a  discussion  of 
the  implications  of  this  study,  it  is  concluded  that 
the  absence  of  the  medicinal  leech  from  many 
water  bodies  may  be  due  partially  to  the  relatively 
high  temperatures  required  for  swimming  activity 
in  a  large  proportion  of  the  population  (11.9  C, 
19.0  C,  22.7  C  for  10%,  50%,  90%  active  respec- 
tively). (Author's  abstract) 
W87-04307 


ROLE  OF  FISH  IN  THE  REGULATION  OF 
NUTRIENT  CYCLING  IN  LAKE  BALATON, 
HUNGARY, 

Balatoni    Limnologiai    Kutato    Intezete,    Tihany 

(Hungary). 

I.  Tatrai,  and  V.  Istvanovics. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  3,  p 

417-424,  June  1986.  7  fig,  18  ref. 

Descriptors:  *Cycling  nutrients,  'Eutrophic  lakes, 
'Fish,  'Productivity,  'Lake  Balaton,  'Limnology, 
Phytoplankton,  Hungary,  Ammonia,  Inorganic  ni- 
trogen, Concentration,  Phosphorus,  Water  quality 
control,  Nutrients,  Bream  removal,  Predation. 

It  has  become  apparent  that  selective  predation  by 
planktivorous  and  benthivorous  fish  affects  not 
only  the  species  composition  and  biomass  of  their 
prey  populations,  but  also  influences  the  primary 
producers  by  modifying  populations  of  filter  feed- 
ing cladocerans.  Moreover,  benthivorous  fish  may 
facilitate  regeneration  of  nutrients  from  sediments 
by  mechanical  mixing  processes.  In  1984  an  enclo- 
sure experiment  was  carried  out  in  order  to  eluci- 
date the  importance  of  nutrient  supply  from  fish  to 
phytoplankton  during  the  critical  summer  period  in 
eutrophic  Lake  Balaton.  One  enclosure  was 
stocked  with  fish  and  the  other  left  ernpty.  Two 
peaks  were  recorded  in  primary  production  reach- 
ing maximum  values  in  the  fish  enclosure.  In  the 
enclosure  with  fish,  inorganic  nitrogen  concentra- 
tions increased  gradually  till  the  end  of  the  experi- 
ment, with  ammonia  making  up  the  largest  compo- 
nent. Lower  dissolved  phosphorus  concentrations 
in  the  fish  enclosure,  with  its  higher  primary  pro- 
duction rate,  may  indicate  an  intense  cycling  of 
this  nutrient.  The  biological  and  chemical  changes 
occurring  in  the  enclosure  suggest  that  bream  re- 
moval can  be  an  effective  tool  in  water  quality 
control  for  Lake  Balaton.  (Alexander-PTT) 
W87-O4308 


WATER  CHEMISTRY  AND  SEDIMENTOLO- 
GICAL  OBSERVATIONS  IN  LnTLEFTELD 
LAKE,  MICHIGAN:  IMPLICATIONS  FOR  LA- 
CUSTRINE MARL  DEPOSITION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04313 


ACUTE  AND  CHRONIC  TOXICITY  OF  CAD- 
MIUM TO  DIFFERENT  LD7E  HISTORY 
STAGES  OF  THE  FRESHWATER  CRUSTA- 
CEAN ASELLUS  AQUATICUS  a), 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 
Biology. 


For  primary  bibliographic  entry  see  Field  5C. 

W87-04315 


UPTAKE  OF  SEDIMENT-BOUND  LEAD  AND 
ZINC  BY  THE  FRESHWATER  ISOPOD  ASEL- 
LUS COMMUNIS  AT  THREE  DIFFERENT  PH 
LEVELS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04319 


SOURCES  OF  MERCURY  CONTAMINATION 
IN  THE  SEDIMENTS  OF  SMALL  HEADWA- 
TER  LAKES  IN  SOUTH-CENTRAL  ONTARIO, 
CANADA 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04320 


SELENIUM  UPTAKE  AND  TRANSFER  IN  AN 
AQUATIC  FOOD  CHAIN  AND  ITS  EFFECTS 
ON  FATHEAD  MINNOW  LARVAE, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04321 


EFFECTS  OF  SUSPENDED  SOLDDS  ON  THE 
BIOAVAILABILITY  OF  CHLORDANE  TO 
DAPHNIA  MAGNA, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04323 


CONTROL  OF  THE  FRESHWATER  FOULING 
BTVALVE  CORBICULA  FLUMTNEA  BY  HALO- 
GENATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-04324 


SWAMPBUSTTNG  IN  PERSPECTIVE, 

Economic    Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04341 


LONG-TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  A  COASTAL  PLAIN 
WATERSHED, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04346 


SIMPLIFIED  METHOD  FOR  DISSOLVED 
DNA  DETERMINATION  U4  AQUATIC  ENVI- 
RONMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04347 


MEASUREMENT  OF  GLUCOSE  UTILIZA- 
TION BY  PSEUDOMONAS  FLUORESCENS 
THAT  ARE  FREE-LIVING  AND  THAT  ARE 
ATTACHED  TO  SURFACES, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 
M.  Fletcher. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  4,  p  672-676,  October 
1986.  2  fig,  18  ref. 

Descriptors:  'Glucose  metabolism,  'Metabolism, 
•Isotope  studies,  'Aquatic  bacteria,  'Bacteria, 
•Attached  bacteria,  Respiration,  Bacterial  physiol- 
ogy, Carbon- 14,  Tritium,  Sugars,  Substrates,  Bio- 
mass, Dual  labeling  technique,  Radioactive  tracers. 


WATER  CYCLE— Field  2 
Water  In  Plants — Group  21 


The  assimilation  and  respiration  of  glucose  by  at- 
tached and  free-living  Pseudomonas  fluorescens 
were  compared.  The  attachment  surfaces  were  po- 
lyvinylidene,  polyethylene,  and  glass.  Specific 
uptake  of  C-14-labeled  glucose  was  determined 
after  measurement  of  bacterial  biomass;  glucose 
concentrations  of  1.4,  3.5,  5.5,  7.6,  or  9.7  micromo- 
lar  were  used.  The  composition  of  the  substratum 
had  no  effect  on  the  amount  of  glucose  assimilated 
by  attached  cells.  Glucose  assimilation  by  attached 
cells  exceeded  that  by  free-living  cells  by  a  factor 
of  between  2  and  5  or  more,  and  assimilation  by 
detached  cells  was  greater  than  that  by  attached 
bacteria.  Measurements  of  biomass  by  microscopic 
counts  gave  more  consistent  results  than  those 
obtained  by  dual  labeling  (prelabeling  with  H-3- 
labeled  leucine  prior  to  C-14  uptake  measurement), 
but  in  general,  results  obtained  by  both  methods 
were  corroborative.  (Author's  abstract) 
W87-04348 


AVAILABILITY  OF  FERRIC  IRON  FOR  MI- 
CROBIAL REDUCTION  IN  BOTTOM  SEDI- 
MENTS OF  THE  FRESHWATER  TTDAL  POTO- 
MAC RTVER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-04351 


21.  Water  In  Plants 


PATTERNS   IN   BIOMASS   AND   COVER   OF 
AQUATIC  MACROPHYTES  IN  LAKES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2H. 
W87-03373 


SEASONAL  RESPONSE  TO  DROUGHT  AND 
REWATERING  IN  PORTULACARIA  AFRA  (L.) 
JACQ., 

California  Univ.,  Riverside.  Dept.  of  Botany  and 

Plant  Sciences. 

For  primary  bibliographic  entry  see  Field   2D. 

W87-03405 


SEA-ICE  MICROALGAE  TO  TEST  THE  HY- 
POTHESIS OF  PHOTOSYNTHETIC  ADAPTA- 
TION TO  HIGH  FREQUENCY  LIGHT  FLUC- 
TUATIONS, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-03411 


IRRIGATE   AND    FEED    FOR   TOP   CELERY 
YD2LDS, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03414 


WETLANDS  FOREST  COMMUNITIES  AS  IN- 
DICATORS OF  FLOODING  POTENTIAL  IN 
BACKWATER  AREAS  OF  RIVER  BOTTOM- 
LANDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-03513 


ADAPTATION  OF  CRAMBE  SPECIES  AS  AN 
ALTERNATIVE  BIOLOGICAL  SOURCE  OF 
ODL  AND  PROTEIN  FOR  ARID  LANDS  AGRI- 
CULTURE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03539 


PRECONDITIONING  COTTON  TO  IMPROVE 
WATER  USE  EFFICIENCY  AND  CONSERVE 
IRRIGATION  WATER, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3F. 


W87-03540 


ESTIMATING  CROP  WATER  PRODUCTION 
FUNCTIONS  BASED  ON  TRANSPIRATION 
AND  CROP  GROWTH  CURVES  THROUGH 
MODELING, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03544 


SEASONAL  EVAPOTRANSPIRATION, 

GROWTH  AND  WATER  USE  EFFICIENCY  BY 

PLANTATION    GROWN    PINUS    ELDARICA 

MEDW.      DERIVED      FROM      FIELD      AND 

WEIGHING  LYSIMETER  STUDD2S, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Horticulture. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03547 


PECAN  NUT  YDZLD  AND  TREE  GROWTH  AS 
INFLUENCED  BY  IRRIGATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03548 


LEAF  WATER  POTENTIAL,  CROP  GROWTH 
RESPONSE,  AND  MICROCLIMATE  OF  DRY- 
LAND RICE  UNDER  LINE  SOURCE  SPRIN- 
KLER IRRIGATION, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna    (Philippines).    Agricultural    Engineering 

Dept. 

R.  P.  Novero,  J.  C.  O'Toole,  R.  T.  Cruz,  and  D.  P. 

Garrity. 

Agricultural  and  Forest  Meteorology,  Vol.  35,  p 

71-82,  October  1985.  11  fig,  1  tab,  17  ref. 

Descriptors:  *Leaves,  *Water  potentials,  *Crop 
production,  'Growth,  'Microclimate,  *Rice, 
•Sprinkler  irrigation,  Microclimatology,  Climatol- 
ogy, Water  stress,  Water  supply,  Stress,  Crop 
yield,  Moisture  deficiency,  Soil  moisture  deficien- 
cy, Soil  water,  Vapor  pressure,  Irrigation,  Solar 
radiation,  Field  tests,  Philippines,  Grain  crops. 

A  study  on  dryland  rice  microclimate  and  water 
status  was  conducted  using  a  line  source  sprinkler 
system  in  the  Philippines  during  the  1980  and  1981 
dry  seasons.  Vapor  pressure  deficit  and  canopy 
temperature  at  the  dry  ends  of  the  gradient  plots 
increased  with  windspeed  and  solar  radiation.  Leaf 
water  potential  was  closely  related  to  solar  radi- 
ation flux  density  and  decreased  with  decrease  in 
irrigation  water  applied.  The  maximum  differences 
in  vapor  pressure  deficit,  canopy  temperature,  and 
leaf  water  potential  between  stressed  (environment 
5)  and  well-watered  (environment  1)  locations  oc- 
curred at  peak  solar  radiation.  Soil  water  shortage 
and  the  unfavorable  microclimate  caused  leaf  area 
and  dry  matter  production  to  decrease  with  lower 
water  application.  Grain  yield  and  spikelet  fertility 
decreased  by  82%  and  68%,  respectively,  over  the 
water  application  gradient  during  the  1980  dry 
season  trial,  and  by  87%  and  75%  from  environ- 
ment 1  to  environment  5  during  the  1981  trial. 
(Author's  abstract) 
W87-03591 


FOLIAGE  TEMPERATURE  AS  A  MEANS  OF 
DETECTING  STRESS  OF  COTTON  SUBJECT- 
ED TO  A  SHORT-TERM  WATER-TABLE  GRA- 
DIENT, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03594 


MOISTURE  AND  THERMAL  REGIMES  OF 
THE  DESERT  SOILS  OF  RAJASTHAN,  INDIA, 
AND  THEIR  MANAGEMENT  FOR  HIGHER 
PLANT  PRODUCTION, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
Div.  of  Soil-Water-Plant  Relationship  Studies. 
For   primary  bibliographic   entry  see  Field   2G. 


W87-03598 


VEGETATION  OF  SNOW  PATCHES  OF  RICH- 
MOND GULF,  NORTHERN  QUEBEC  (LA 
VEGETATION  DES  COMBES  A  NIEGE  DU 
GOLFE  DE  RICHMOND,  QUEBEC  NORDI- 
QUE), 

Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 
H.  Morin,  and  S.  Payette. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  8,  p  1515-1524,  August  1986.  11  fig,  3  tab,  56 
ref. 

Descriptors:  *Snow  cover,  *Soil-water-plant  rela- 
tionships, *Richmond  Gulf,  *Species  diversity,  Al- 
titude, Habitats,  Component  analysis,  Lithologic 
zones,  Snow  melt,  Vegetation,  Ecosystems,  Accu- 
mulation, Tundra,  Multivariate  analysis. 

An  exhaustive  survey  of  snow  patches  along  an 
altitudinal  gradient  situated  in  an  area  about  10  km 
sq  along  the  Hudson  Bay  highlands,  underlines  the 
role  of  altitude,  exposition  and  topography  in 
maintaining  these  habitats.  The  principal  compo- 
nent analysis  from  a  stratified  sampling  of  the  snow 
patches  in  the  3  cuesta  lithological  zones  (arkose, 
dolomite  and  basalt)  stresses  the  effect  of  the  snow 
melt  gradient  on  species  distribution  within  a  snow 
patch.  The  ordination  of  abiotic  variables  per- 
formed on  the  ordination  frame  of  snow  patches 
showed  that  lithology  and  substratum  are  the  prin- 
cipal factors  responsible  for  the  vegetation  charac- 
teristics, allowing  the  determination  of  two  main 
types  of  snow  patches  in  the  arkose  and  dolomite 
zones  and  three  types  in  the  basalt  zone.  (See  also 
W87-03667)  (Author's  abstract) 
W87-03663 


RECENT  DYNAMICS  OF  SNOW  PATCHES  OF 

RICHMOND  GULF  (NORTHERN  QUEBEC):  A 

DENDROCHRONOLOGICAL    ANALYSIS    (LA 

DYNAMIQUE    RECENTE    DES    COMBES    A 

NIEGE  DU  GOLFE  DE  RICHMOND  (QUEBEC 

NORDIQUE):    UNE    ANALYSE    DENDROCH- 

RONOLOGIQUE), 

Laval  Univ.,  Quebec.  Centre  d'Etudes  Nordiques. 

H.  Morin,  and  S.  Payette. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  9,  p  2113-2119,  August  1986.  11  fig,  26  ref. 

Descriptors:  *Snow  covers,  *Snow  fall,  *Soil- 
water-plant  relationships,  *Richmond  Gulf,  Den- 
drochronology, Spruce  trees,  Mechanical  damage, 
Growth,  Thawing,  Climates,  Seedlings,  Coloniza- 
tion, Forest  tundra,  Temperature  effects. 

Recent  trends  of  variations  in  snowfall  and  in 
duration  of  the  clearing  period  of  snow  patches  in 
Richmond  Gulf  (northern  Quebec)  were  studied 
using  dendrochronological  analysis  of  mechanical 
damage  and  the  age  structure  of  spruce  popula- 
tions. The  mechanical  damage  (branch  scars,  bend- 
ing of  stems  and  apical  recovery)  suffered  by  indi- 
viduals of  white  spruce  and  black  spruce  found 
around  snow  patches  indicated  the  years  or  periods 
of  overabundant  snowfall  during  the  20th  century. 
Those  years  or  periods  also  correspond  to  periods 
of  good  growth,  as  shown  by  trends  of  the  stand- 
ardized dendrochronological  curve,  plotted  from 
data  obtained  from  the  oldest  trees  found  nearby. 
Colonization  of  forest  snow  patches  by  white  and 
black  spruce  since  1940  shows  that  overabundant 
snowfall  does  not  prevent  plant  establishment.  This 
spruce  invasion  was  linked  to  early  thawing  result- 
ing in  a  longer  growth  period.  Also,  a  decrease  in 
spruce  establishment,  an  increase  in  mortality  rate 
of  seedlings  and  coppice  branches,  as  well  as  a 
reduction  in  the  growth  of  trees  after  1970  were 
linked  to  climatic  cooling  as  evidenced  by  late 
thawing.  (See  also  W87-03663)  (Author's  abstract) 
W87-03667 


SEASONAL  DEPOSITION  OF  FERRIC  HY- 
DROXIDE PLAQUE  ON  ROOTS  OF  WET- 
LAND PLANTS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03668 
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Field  2— WATER  CYCLE 
Group  21— Water  In  Plants 

MODELING  THE  PLANT  UPTAKE  OF  CAD- 
MIUM AND  ZINC  FROM  SOILS  TREATED 
WITH  SEWAGE  SLUDGE, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03675 


EVALUATION    OF    GERMINATION    MEDIA 
FOR  TURFGRASS  SALINITY  STUDIES, 

Florida  Univ.,  Gainesville.  Dept.  of  Ornamental 

Horticulture. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03712 


EFFECT  OF  SOIL  MOISTURE  TENSION  AND 
SOIL  WATER  CONTENT  ON  THE  GROWTH 
OF  CHRYSANTHEMUM  IN  3  CONTAINER 
MEDIA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Horticultural  Science. 

For  primary   bibliographic   entry  see   Field   2D. 

W87-03713 


POTASSIUM  FERTILIZATION  AND 

DROUGHT  STRESS, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Plant  Patholo- 
gy 
For  primary   bibliographic  entry   see   Field   2D. 

W87-03932 


RESPONSE  OF  TWO  OLD  FIELD  PEREN- 
NIALS TO  INTERACTIONS  OF  C02  ENRICH- 
MENT AND  DROUGHT  STRESS, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 

For  primary  bibliographic  entry  see   Field   2D. 

W87-03945 


EFFECT  OF  DROUGHT  ON  THE  ROOT 
GROWTH  OF  WINTER  WHEAT  AND  ON  ITS 
WATER  UPTAKE  FROM  A  DEEP  LOAM, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For   primary  bibliographic  entry  see   Field   2D. 

W87-03985 


but  a  1  m  deep  drainage  ditch  lowered  the  water 
table  and  created  an  aerobic  regime  within  the  top 
0.3  m  of  peat.  The  presence  of  tree  crops  on 
drained  plots  increased  the  depth  of  drying  during 
the  summer  months,  and  aerobic  conditions 
reached  0.4  m  depth  under  Sitka  spruce  and  0.5  m 
under  Lodgepole  pine.  Lodgepole  pine  on  the 
peaty  gley  dried  and  aerated  the  soil  to  a  greater 
depth  than  Sitka  spruce  during  the  summer,  but 
not  in  the  winter.  (Author's  abstract) 
W87-04110 


CARBON  DIOXIDE  ASSIMILATION  AND 
GROWTH  OF  RED  SPRUCE  (PICEA  RUBENS 
SARG.)  SEEDLINGS  IN  RESPONSE  TO 
OZONE,  PRECIPITATION  CHEMISTRY,  AND 
SOIL  TYPE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04138 


RESPONSE  OF  CONTAINER-GROWN  RABBI- 
TEYE  BLUEBERRY  PLANTS  TO  IRRIGATION 
WATER  QUALITY  AND  SOIL  TYPE, 

Agricultural    Research    and    Extension    Center, 

Overton,  TX. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03716 


GROWTH  OF  FOLIAGE  PLANTS  IN  COM- 
POSTED RAW  SEWAGE  SLUDGE  AND  PER- 
LITE  MEDIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-03750 


CONTAINER  PRODUCTION  OF  TROPICAL 
TREES  USING  SEWAGE  EFFLUENT,  INCIN- 
ERATOR  ASH  AND  SLUDGE  COMPOST, 

Fort  Lauderdale  Research  and  Education  Center, 

FL. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03751 


GROWTH  RESPONSE  OF  PHOTTNIA  AND 
THUJA  AND  NUTRIENT  CONCENTRATION 
IN  TISSUES  AND  POTTING  MEDIUM  AS  IN- 
FLUENCED BY  COMPOSTED  SEWAGE 
SLUDGE,  PEAT,  BARK  AND  SAWDUST  IN 
POTTING  MEDIA, 

Oregon   State  Univ.,   Aurora.   North  Willamette 
Agricultural  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03753 


RECONSTRUCTION  OF  PRECIPITATION  IN 
NORTHEASTERN  NEVADA  USING  TREE 
RINGS,  1600-1982, 

Arizona  Univ.,  Tucson.  Lab.  of  Tree-Ring  Re- 
search. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-03921 


RELATIONSHIP  OF  BIOMASS  YIELD  OF 
MAKHANA  (E.  FEROX)  WITH  SOIL  PROPER- 
1TES  AND  WATER  QUALITY, 

Ranchi  Univ.  (India). 

For  primary  bibliographic   entry   see  Field   2D. 

W87-03930 


EFFECT  OF  SOIL  SALINITY  AND  SOIL 
WATER  AVAILABHJTY  ON  GROWTH  AND 
CHEMICAL  COMPOSITION  OF  SORGHUM 
HALEPENSE  L., 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03931 


RESPONSE  TO  BROMUS  INERMIS  INOCU- 
LATED WITH  GLOMUS  FASCICULATUM  TO 


RESPONSE  OF  WHEAT  TO  IRRIGATION  IN  A 
TROPICAL  SODL, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic  entry  see   Field   2D. 

W87-O4O05 


DISTRIBUTION  OF  DRY  MATTER  BETWEEN 
SHOOTS  AND  ROOTS  OF  IRRIGATED  AND 
NONIRRIGATED  DETERMINATE  SOY- 
BEANS, 

Alabama       Agricultural       Experiment      Station, 

Auburn. 

For  primary  bibliographic  entry  see  Field   2D. 

W87-04006 


TILLAGE  SYSTEM  AND  DATE  OF  PLANTING 
EFFECTS  ON  YIELD  OF  CORN  ON  SOILS 
WITH  RESTRICTED  DRAINAGE, 

Kentucky  Agricultural  Experiment  Station,  Lex- 
ington. Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04007 


CHANGES  IN  SPRING  WHEAT  TILLERING 
PATTERNS  IN  RESPONSE  TO  DELAYED  IR- 
RIGATION, 

Idaho  Univ.,  Aberdeen.  Research  and  Extension 

Center. 

For  primary  bibliographic  entry  see  Field   2D. 

W87-04010 


WATER  AND  OXYGEN  REGIMES  UNDER 
CONIFER  PLANTATIONS  AND  NATIVE 
VEGETATION  ON  UPLAND  PEATY  GLEY 
SOIL  AND  DEEP  PEAT  SOILS, 

Edinburgh  School  of  Agriculture  (Scotland). 
J.  A.  King,  K.  A.  Smith,  and  D.  G.  Pyatt. 
Journal  of  Soil  Science  JSSCAH,  Vol.  37,  No.  3,  p 
485-497,  September  1986.  8  fig,  3  tab,  22  ref. 

Descriptors:  'Oxygen,  'Hydrological  regime, 
•Conifers,  'Vegetation,  'Peat  soils,  Soil  types, 
Carbon  dioxide,  Spruce  trees,  Pine  trees,  Rainfall, 
Evaporation,  Water  table,  Water  depth,  Anaerobic 
conditions,  Aerobic  conditions,  Waterlogging,  Sea- 
sonal variation,  Drying,  Aeration,  Concentration, 
Comparison  studies,  Canopy. 

Concentrations  of  oxygen  and  carbon  dioxide  were 
measured  in  an  upland  peaty  gley  soil  and  a  deep 
peat  and  compared  with  the  soil  water  regimes  on 
both  soils.  Comparison  was  also  made  between 
areas  of  Sitka  spruce,  Lodgepole  pine,  and  native 
vegetation  (grassland  and  heath).  In  13  m  tall  pure 
stands  of  the  pine  and  spruce  on  the  peaty  gley 
soil,  about  28%  of  the  rainfall  was  intercepted  by 
the  canopy  and  evaporated  without  reaching  the 
soil,  and  the  water  table  was  deeper  and  matric 
potentials  were  lower  than  under  grass.  When  the 
matric  potential  fell  below  -5  kPa  in  the  upper  soil 
layers,  high  oxygen  concentrations  prevailed.  In 
undisturbed  peat,  waterlogged  conditions  pro- 
duced an  anaerobic  regime  virtually  to  the  surface, 


DIFFERENTIATION  AMONG  POPULATIONS 
OF  SEDUM  WRIGHTII  (CRASSULACEAE)  IN 
RESPONSE  TO  LIMITED  WATER  AVAIL- 
ABILITY: WATER  RELATIONS,  C02  ASSIMI- 
LATION, GROWTH  AND  SURVIVORSHIP, 
Chicago  Univ.,  IL.  Barnes  Lab. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-04139 


LODGEPOLE  PINE  ECOSYSTEMS:  BIOTIC 
PROCESSES  PLAY  A  CRITICAL  ROLE  IN 
REGULATING  MATERIAL  FLUX  IN  ROCKY 
MOUNTAIN  LODGEPOLE  PINE  FORESTS, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Natural  Re- 
sources. 

T.  J.  Fahey,  and  D.  H.  Knight. 
Bioscience  BISNAS,  Vol.  36,  No.  9,  p  610-617, 
October  1986.  3  fig,   1  tab,  39  ref,  NSF  Grants 
DEB   78-05311,   DEB   80-11024,   DEB   81-13546, 
BSR  83-16924. 

Descriptors:  'Lodgepole  pine  ecosystems,  'Soil 
properties,  Groundwater,  Water  supply,  Snow, 
Rain. 

Despite  the  low  productivity  of  forests  in  the 
Rocky  Mountain  environment,  biological  activity 
plays  a  critical  role  in  regulating  the  fluxes  of 
water  and  major  ions.  Moreover,  although  much 
of  the  landscape  is  dominated  by  monospecific 
stands  of  lodgepole  pine,  these  fluxes  vary  marked- 
ly among  sites.  Concomitant  differences  in  soil 
texture  and  forest  structure  appear  to  be  important 
factors  that  induce  this  variation,  a  result  of  their 
influence  on  soil  water  storage  capacity  and  the 
mobility  of  ionic  solutes  in  mineral  soil.  Water  and 
nitrogen  availability,  along  with  a  cool,  short 
growing  season,  limit  the  amount  of  leaves  and 
roots  that  can  develop,  which  in  turn  regulate 
water  flows,  the  generation  of  protons  consumed 
in  soil  weathering  reactions,  and  the  supplies  of 
organic  matter  for  heterotrophic  organisms.  The 
lodgepole  pine  ecosystem,  while  relatively  simple, 
provides  a  representative  example  of  the  complex- 
ity that  can  be  involved.  (Author's  abstract) 
W87-04148 


EPISODIC  STEMFLOW  INPUTS  OF  MAGNE- 
SIUM AND  POTASSIUM  TO  A  TROPICAL 
FOREST  FLOOR  DURING  HEAVY  RAINFALL 
EVENTS, 

Australian  National  Univ.,  Canberra.  Dept.  of  Bio- 
geography  and  Geomorphology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04191 


VARIABLE  HC03<-)  AFFINITY  OF  ELODEA 
CANADENSIS  MICHAUX  IN  RESPONSE  TO 
DIFFERENT  HC03(-)  AND  C02  CONCENTRA- 
TIONS DURING  GROWTH, 

Copenhagen    Univ.,    Hilleroed    (Denmark).    Det 

Ferskvands-Biologiske  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04192 
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WATER  CYCLE— Field  2 


WATER  USE  BY  THE  DESERT  CUCURBIT  CI- 

TRULLUS  COLOCYNTHIS  (L.)  SCHRAD, 

Edinburgh  Univ.  (Scotland).  Dept.  of  Forestry  and 

Natural  Resources. 

For  primary  bibliographic  entry  see   Field   2D. 

W87-04194 


WATER  RELATIONS  OF  TWO  SUBSPECIES 
OF  BIG  SAGEBRUSH  ON  SAND  DUNES  IN 
SOUTHEASTERN  JTMHO, 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04210 


EFFECTS  OF  STAGE  OF  GROWTH,  IRRIGA- 
TION FREQUENCY  AND  GYPSUM  TREAT- 
MENT ON  C02  EXCHANGE  OF  LUCERNE 
(MEDICAGO  SATTVA  L.)  GROWN  ON  A 
HEAVY  CLAY  SOIL, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 
Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04297 


EFFECT  OF  HIGH  WATER  ON  PRODUCTIVI- 
TY OF  FLOODPLAIN  MEADOWS, 

Tomsk  State  Univ.  (USSR. 
L.  F.  Shepeleva. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
2,  p  59-63,  March- April  1986.  1  fig,  1  tab,  19  ref. 
Translated  for  Ekologiya,  No.  2,  p  3-8,  March- 
April  1986. 

Descriptors:  *Plant  populations,  *Plant  growth, 
•Flood  plains,  'Flooding,  *Floodplain  meadows, 
•Biomass,  *  Productivity,  'Wetlands,  *USSR, 
Grasses,  Sedges,  Seasonal  variation,  Plant  physiol- 
ogy, Dispersion  analysis. 

Year-to-year  dynamics  are  discussed  of  the  above- 
ground  phytomass  of  meadow  communities  of  the 
Ob'  (Tomsk  Province,  USSR).  Changes  in  the  ratio 
of  ecological  groups  and  above-ground  phytomass 
for  the  period  1976-80  are  reported.  Communities 
recognized  were  grass-mixed  grass,  tufted  sedge, 
streambank  sedge,  mint-couchgrass,  mixed  grass- 
stream  bank  sedge,  and  canary  grass-streambank 
sedge.  Plants  in  these  groups  are  classified  as  hy- 
drophytes, aerohydrophytes,  subhydrophytes,  hy- 
dromesophytes,  eumesophytes,  mesophytes,  and 
xeromesophytes.  Reliability  of  differences  in  the 
productivity  of  meadow  communities  was  deter- 
mined for  each  community  type.  Dispersion  analy- 
sis demonstrated  that  meadow  productivity  varies 
mainly  in  response  to  the  duration  of  high  water 
flooding  in  spring.  (Rochester-PTT) 
W87-04337 


ESTIMATION  OF  THE  INTERACTION  OF 
IONS  AND  THEIR  DIFFERING  TOXICITY 
DURING  THE  PHYTOINDICATION  OF  SOIL 
SALINITY, 

Astarakhan  Teacher's  Coll.  (USSR). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04338 


GENETIC  EVIDENCE  FOR  AN  OSMOREGU- 
LATORY FUNCTION  OF  GLYCINEBETAINE 
ACCUMULATION  IN  BARLEY, 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 

MI. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-04355 


PHYSIOLOGICAL  REACTIONS  TO  AN  IM- 
POSED DROUGHT  BY  TWO  TWINING  PAS- 
TURE LEGUMES:  MACROPTTLIUM  ATRO- 
PURPUREUM  (DESICCATION  SENSITIVE) 
AND  GALACTIA  STRIATA  (DESICCATION  IN- 
SENSITIVE), 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
ca] Crops  and  Pastures. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04356 


2 J.  Erosion  and  Sedimentation 


Erosion  and  Sedimentation — Group  2J 

W87-03436 


AGGRADATION  IN  RIVERS  DUE  TO  OVER- 
LOADING -  ANALYTICAL  APPROACHES, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 

J.  S.  Ribberink,  and  J.  T.  M.  Van  der  Sande. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 
No.  3,  p  273-283,  1985.  8  fig,  5  ref. 

Descriptors:  'Aggrading  rivers,  'Mathematical 
models,  'Aggradation,  'Overloading,  'Sediment 
transport,  Model  studies,  Mathematical  studies, 
Rivers,  Sedimentation,  Flow,  Numerical  analysis, 
Diffusion  coefficient. 

The  problem  of  aggradation  in  a  river  due  to 
overloading  is  tackled  with  a  mathematical  model 
consisting  of  a  set  of  one-dimensional  (in  space) 
basic  equations  in  which  the  water  motion  is  as- 
sumed to  be  quasi-steady  and  the  sediment  trans- 
port is  determined  by  local  conditions.  Analytical 
solutions  were  presented  of  a  linearized  simple 
wave  model,  parabolic  model,  and  the  more  gener- 
al hyperbolic  model.  An  adapted  solution  of  the 
hyperbolic  model  were  obtained  for  large  disturb- 
ances in  the  sediment  transport.  Numerical  compu- 
tations with  the  complete  set  of  basic  equations 
indicate  that  this  solution  yields  better  results  for 
large  and  small  disturbances.  A  laboratory  experi- 
mental verification  of  this  adapted  solution  showed 
a  satisfactory  agreement  between  the  measured  and 
calculated  aggradation.  (Author's  abstract) 
W87-03419 


DIFFUSION  MODELS  APPLIED  TO  CHAN- 
NEL DEGRADATION, 

Willing  and  Partners,  Canberra  (Australia). 

B.  C.  Phillips,  and  A.  J.  Sutherland. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  179-191,  1986.  8  fig,  2  tab,  17  ref. 

Descriptors:  'Scour,  'Diffusion  models,  'Channel 
erosion,  'Model  studies,  'Stream  degradation,  'Al- 
luvial deposits,  'Erosion,  'Aggradation,  Degrada- 
tion, Sediments,  Scour,  Channel  scour,  Bed  load, 
Sediment  transport,  Diffusion  coefficient,  Sedi- 
mentation, Sediment  load,  Calibration,  Prediction. 

The  application  of  the  diffusion  model  to  bed 
degradation  due  to  the  sudden  cessation  of  sedi- 
ment supply  to  an  alluvial  system  has  been  investi- 
gated and  limitations  of  the  model  noted.  Experi- 
ments indicate  that  local  maximum  scour  depths  do 
not  occur  at  the  upstream  end  of  an  erodible  reach; 
this  was  accounted  for  by  modifying  the  diffusion 
model  to  include  a  mobile  upstream  boundary 
scheme.  The  modified  model  was  calibrated  using 
bed  load  sediment  transport  data  and  diffusion 
coefficient  values  of  best  fit  obtained.  Significant 
differences  between  calibrated  and  predicted  diffu- 
sion coefficient  values  were  obtained.  Scour  hole 
shapes  predicted  by  the  diffusion  model  do  not 
match  measured  shapes,  suggesting  that  calibration 
of  the  diffusion  model  using  bed  profile  data  may 
not  be  possible.  Also,  diffusion  models  which 
appear  to  work  satisfactorily  for  aggradation 
cannot  be  applied  with  the  same  confidence  for 
degradation  studies,  and  models  that  allow  for  a 
mobile  upstream  boundary  and  both  temporal  and 
spatial  lag  effects  are  recommended  for  predictions 
of  scour  depths  and  non-equilibrium  sediment 
transport  rates.  (Author's  abstract) 
W87-03422 


SEDIMENTATION  RATES  AND  HEAVY 
METAL  POLLUTION  OF  SEDIMENTS  IN  THE 
SETO  ENLAND  SEA:  PART  4.  SUO-NADA, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03430 


HEAVY  METALS  AND  ACCUMULATION 
RATES  OF  SEDIMENTS  IN  OSAKA  BAY,  THE 
SETO  INLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYTICAL  STUDY  OF  STEEPNESS  OF 
RIPPLES  AND  DUNES, 

George    Washington    Univ.,    Washington,    DC. 

Dept.   of  Civil,   Mechanical,   and   Environmental 

Engineering. 

M.  I.  Haque,  and  K.  Mahmood. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  3,  p  220-236,  March  1986. 

11  fig,  30  ref.  NSF  Grant  INT-8009474  and  CEE- 

8313603. 

Descriptors:  'Ripple  marks,  'Dunes,  'Bed  load, 
'Sediment  transport,  'Potential  flow,  Rotational 
flow,  Channel  flow,  Flumes,  Eddies,  Model  stud- 
ies, River  flow. 

The  mechanics  of  the  limiting-equilibrium  profile 
of  ripples  and  dunes  were  analyzed,  based  on  low 
sediment  transport  rates,  in  which  the  sediment 
essentially  moves  as  bedload.  The  sediment  trans- 
port rate  is  taken  as  proportional  to  some  power, 
m,  of  the  local  velocity.  A  two-dimensional  flow  is 
assumed  in  which  velocities  are  computed  on  the 
basis  of  a  discontinuous  potential  flow  model.  A 
family  of  curves  representing  the  relationship  be- 
tween the  limiting  steepness  of  bedforms  and  the 
relative  depth  of  flow  for  various  values  of  m  is 
presented.  The  analytical  results  are  compared 
with  the  observed  data,  and  the  comparison  shows 
a  fair  agreement.  (Author's  abstract) 
W87-03460 


RIVER-BED  PROFILES  WITH  IMPOSED 
SEDEMENT  LOAD, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
I.  Park,  and  S.  C.  Jain. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  1 12,  No.  4,  p  267-280,  April  1986.  7 
fig,  13  ref,  append.  NSF  Grant  CEE80-23003. 

Descriptors:  'Aggradation,  'Aggrading  rivers, 
•River  beds,  'Bed  load,  'Sediment  load,  'Sedi- 
ment transport,  Sediment  discharge,  Froude 
number,  Reynolds  number,  Multiple  regression 
analysis,  Computer  models,  Momentum  equation, 
Continuity  equation. 

The  rate  and  extent  of  bed  aggradation  resulting 
from  sediment  overloading  were  determined  by 
computer-based  numerical  experiments.  A  non-di- 
mensional momentum  equation,  along  with  conti- 
nuity equations  for  water  and  sediment  of  unsteady 
flow  for  a  wide,  prismatic  channel  are  solved  nu- 
merically using  recently  developed  relations  for 
sediment  discharge  and  friction  factor.  Numerical 
experiments  were  executed  for  a  range  of  values  of 
nondimensional  input  data.  Principal  dependent 
variables,  such  as  changes  in  bed  levels  from  equi- 
librium levels  and  the  length  of  aggradation,  deter- 
mined from  the  computer  experiment  were  corre- 
lated by  multiple  regression  analysis  to  the  inde- 
pendent nondimensional  variables.  Numerical  re- 
sults show  that  the  sediment  diffusion  coefficient  is 
a  funcion  of  the  rate  of  sediment  overloading.  The 
agreement  between  the  numerical  results  and  the 
available  experimental  data  is  satisfactory.  The  re- 
sults are  presented  as  algebraic  relations  and  can  be 
used  to  predict  the  river-bed  aggradation  due  to  an 
increased  sediment  load  larger  than  the  sediment 
transport  capacity  of  the  river.  (Author's  abstract) 
W87-03463 


ANALYSIS  AND  COMPARISONS  OF  DEGRA- 
DATION MODELS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

J.  Y.  Lu,  and  H.  W.  Shen. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  4,  p  281-299.  April  1986.  6 

fig,  2  tab,  36  ref.  NSF  Contract  ENG-7825054. 

Descriptors:  'Aggradation,  'Channel  degradation, 
'Bed  load,  'Sediment  load,  'Sediment  transport, 
River  flow,  Mathematical  models,  Explicit  models, 
Implicit  models,  Dam  construction,  Froude 
number. 


I 


Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


Construction  of  a  dam  is  one  of  the  most  common 
causes  of  channel  degradation.  The  major  differ- 
ences among  several  well-known  mathematical 
degradation  models  are  classified.  The  analytical 
degradation  model  is  based  on  the  solution  of  a 
diffusion  equation,  which  is  converted  from  the 
governing  equations  using  a  kinematic  wave  as- 
sumption. Most  of  the  explicit  models  are  similar, 
but  differ  in  terms  of  the  calculation  of  longitudinal 
sediment  distribution  to  update  the  channel  bed 
profiles  at  each  time  step.  The  explicit  model  pro- 
posed by  Gessler  is  simpler  than  other  explicit 
models.  Laboratory  data  previously  collected  at 
Colorado  State  Univ.  for  degradation  study  in  a 
prismataic  channel  with  nearly  uniform  sediment 
sizes  were  used  to  compare  the  results  predicted  by 
different  explicit  and  implicit  models.  Gessler's 
model  produces  rather  accurate  results  for  flow 
conditions  with  high  Froude  number  (but  still  sub- 
critical  flow)  in  a  prismatic  channel.  Results  from 
the  central  difference  scheme  as  used  in  HEC-6  for 
the  longitudinal  sediment  distribution  appears  to 
agree  well  with  the  collected  flume  data.  The 
difference  between  the  actual  sediment  load  and 
the  sediment  transport  capacity  within  the  distance 
of  concentration  recovery  has  to  be  considered  for 
modeling  the  degradation  process.  Comments  are 
made  about  the  applicability  and  limitations  of 
different  models.  The  variation  of  roughness 
during  degradation  is  also  analyzed.  The  implicit 
model  underestimated  degradation  depths,  but 
theoretically  can  be  computationally  very  effective 
and  stable.  (Author's  abstract) 
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MODEL  FOR  FLOW  OVER  TWO-DIMEN- 
SIONAL BED  FORMS, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
S.  R.  McLean,  and  J.  D.  Smith. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  No.  4,  p  300-317,  April  1986.  8  fig,  1! 
ref. 

Descriptors:  'Bed  load,  'Sediment  transport, 
•River  beds,  *River  flow,  'Erosion,  'Hydrologic 
models,  Boundary  layers,  Shear  stress,  Velocity, 
Columbia  River,  Flow  separation. 

When  non-cohesive  sediment  is  set  in  motion  by  a 
unidirectional  flow,  waves  of  sand  often  result; 
moreover,  these  waves  typically  are  asymmetrical 
with  steep  lee  faces  that  produce  flow  separation. 
Behind  each  wave  a  wake  region  forms  which 
grows  in  height  and  decays  in  strength  with  dis- 
tance downstream,  producing  a  near-bottom  accel- 
eration. The  no-slip  condition  at  the  bed,  however, 
requires  an  internal  boundary  shear  stress  down- 
stream of  a  bump,  even  over  an  otherwise  flat  bed. 
Because  the  erosion  rate  is  proportional  to  the 
stress  divergence  for  bed  load  and  weak  suspended 
load  transport,  erosion  will  occur  upstream  of  this 
point  and  desposition  will  occur  downstream  of  it, 
thus  influencing  internal  boundary  layer  beneath  a 
wake.  The  resulting  velocity  and  boundary  shear 
stress  fields  are  shown  to  agree  well  with  laborato- 
ry data  from  flow  over  a  negative  step  as  well  as 
with  field  data  on  flow  over  a  large  riverine  sand 
wave  (Columbia  River).  (Author's  abstract) 
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SPECTRAL  SOLUTIONS  FOR  THREE-DIMEN- 
SIONAL TRIPLE-DECK  FLOW  OVER  SUR- 
FACE TOPOGRAPHY, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Mathematics. 

For  primary  bibliographic  entry  see  Field  8B. 
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TIME       DEVELOPMENT      OF      MEANDER 
BENDS, 

Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
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GENERAL   WAVE   EQUATION   FOR   WAVES 
OVER  RIPPLED  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 


Oceanographic  Engineering. 

J.  T  Kirby. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

171-186,  January  1986.  7  fig,  16  ref. 

Descriptors:  'Wave  equations,  'Rippled  beds, 
•Channel  morphology,  'Ripple  marks,  Wave  prop- 
agation, Bed  loads,  Wave  reflection,  Topography. 

A  time  dependent  extension  of  the  reduced  wave 
equation  of  Berkhoff  was  developed  for  the  case  of 
waves  propagating  over  a  bed  consisting  of  ripples 
superimposed  on  an  otherwise  slowly  varying 
mean  depth  which  satisfies  the  mild-slope  assump- 
tion. The  ripples  are  assumed  to  have  wavelengths 
on  the  order  of  the  surface  wavelength  but  ampli- 
tudes which  scale  as  a  small  parameter  along  with 
the  bottom  slope.  The  theory  is  verified  by  show- 
ing that  it  reduces  to  the  case  of  plane  wave 
propagation  over  a  patch  of  sinusoidal  ripples, 
which  vary  in  one  direction  and  extend  to  plus  or 
minus  infinity  in  the  transverse  direction.  Coupled 
parabolic  equations  were  formulated  and  used  to 
study  propagation  over  patches  of  arbitrary  form 
in  order  to  study  wave  reflection.  (Author's  ab- 
stract) 
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MODELING  SOIL  EROSION  WITH  EMPHA- 
SIS ON  STEEP  SLOPES  AND  THE  RILLING 
PROCESS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

M.  C  Hirschi,  B.  J.  Barfield,  and  I.  D.  Moore. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 15951. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Research  Report  No.  162,  Dec.  1985.  123  p,  34  fig, 
16  tab,  49  ref.  Contract  14-34-0001-0224  (FY  80). 
USGS  Project  B-072-KY. 

Descriptors:  'Soil  erosion,  'Computer  models, 
•Erosion,  'Model  studies,  Sediment  erosion,  Ero- 
sion rates,  Slope  stability,  Slopes,  Slope  degrada- 
tion, Rill  erosion,  Rain,  Rills. 

A  soil  erosion  model,  known  as  KYERMO,  was 
developed  for  use  in  soil  erosion  research.  The 
model  was  written  in  Microsoft  FORTRAN, 
which  is  a  subset  of  the  ANIS  FORTRAN  77 
standard,  allowing  the  model  to  be  run  on  an  IBM- 
PC  as  well  as  a  mainframe  computer.  The  model 
structure  consisted  of  many  interrelated  subrou- 
tines which  facilitated  model  development,  testing, 
and  future  expansion.  A  sensitivity  analysis  of  the 
detachment  component  was  performed,  examining 
the  number  of  rills,  the  number  of  space  and  time 
steps,  and  the  detachment  parameters.  The  analysis 
indicated  that  the  model  performed  as  expected  for 
the  detachment  limiting  case.  Field  plots  for  the 
collection  of  justification  data  were  designed  and 
constructed  on  steep  slopes  (28  and  30.5  percent). 
Their  surfaces  were  shaped  to  provide  controlled 
rill  patterns.  Rainfall  was  applied  through  use  of  an 
irrigation  nozzle  rainfall  simulator.  The  field  simu- 
lations included  initial  full  plot  (22.1  m)  runs  on 
unrilled  surfaces  with  two  and  six  rill  watersheds, 
full  plot  runs  on  established  surfaces,  and  half  plot 
runs  on  established  surfaces.  Eight  field  simulations 
were  conducted.  Measured  or  sampled  quantities 
included  runoff  rate,  delivered  sediment  concentra- 
tion, delivered  sediment  size  distribution,  rainfall 
intensity,  soil  moisture  content,  plot  surface  shape, 
and  rill  cross-sections.  Each  of  the  field  erosion 
events  was  simulated  using  KYERMO.  (Huffsey- 
Univ.  KY) 
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FLOW     PROPERTIES     OF     THE     MT.     ST. 
HELENS  MUDFLOW  MATERIAL, 

Washington  Univ.,   Seattle.   Dept.  of  Geological 
Sciences. 

J.  D.  Smith,  T.  Dunne,  and  L.  H.  Fairchild. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211829. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Project  Completion  Report,  1983,  74  p,  19  fig,  8 
tab,  16  ref.  Contract  14-34-0001-1411.  Project  C- 
00235-V. 


Descriptors:  'Mudflows,  'Volcanoes,  'Washing- 
ton, *Mt.  St.  Helens,  'Toutle  River,  Sediments, 
Rheology,  Viscosity,  Yield  strength. 

Field  measurements  of  average  velocity  and  dis- 
charge of  Toutle  River  lahars  of  May  18,  1980,  are 
described  and  interpreted.  North  and  South  Fork 
lahars  showed  strong  differences  in  timing,  dis- 
charge and  attenuation.  The  South  Fork  lahar  had 
a  short  duration  and  high  peak  discharge  which 
declined  strongly  down-valley.  The  North  Fork 
lahar  had  much  lower  peak  discharge  and  longer 
duration  but  suffered  little  attenuation.  Field  meas- 
urements on  the  North  Fork  lahar  indicated  a 
sediment  concentration  of  approximately  65%  by 
volume,  and  yield  strength  of  2100-2600  g/cm-sq 
at  or  near  peak  flow.  Videophotography  suggested 
that  flow  was  laminar  where  the  lahar  was  undis- 
turbed. Equivalent  data  could  not  be  collected  for 
the  South  Fork.  Experimental  lahars  were  run 
down  a  linear  flume  of  rectangular  cross  section 
under  one-dimensional  flow  conditions.  Results 
showed  a  strong  sensitivity  of  rheological  proper- 
ties to  small  changes  in  sediment  concentration. 
The  sediment  in  the  experimental  lahars  was  taken 
from  deposits  of  the  North  Fork  lahar  1 5  km  from 
the  lahar  source  and  modified  to  remove  clasts 
larger  than  23  mm.  A  Bingham  constitutive  equa- 
tion, comprising  Bingham  viscosity  and  yield 
strength,  was  chosen  to  represent  lahar  rheological 
properties.  Results  of  the  experiments  showed  that 
yield  strength  varied  from  800  to  2900  g/cm-sq  s 
for  a  2.3%  change  in  sediment  concentration,  and 
viscosity  varied  from  40  to  500  g/cm-sq  s.  Verti- 
cally subdivided  samples  taken  from  the  moving 
flow  to  detect  vertical  stratification  of  the  sediment 
in  the  flows  do  not  support  a  conclusion  that  the 
sediment  was  stratified.  (Mohler-USGS) 
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ADAPTATION  AND  APPLICATION  OF  A  SUR- 
FACE EROSION  MODEL  FOR  NEW  MEXICO 
FOREST  ROADWAYS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  4C. 
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STUDY  OF  EROSION  AND  SEDIMENTATION 
OF  SELECTED  SMALL  STREAMS  IN  THE 
DISTRICT  OF  COLUMBIA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Civil  Engineering. 

For  primary   bibliographic  entry  see   Field  4D. 
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HISTORICAL  TRENDS  IN  CATCHMENT 
SEDIMENT  YJ3XDS:  A  CASE  STUDY  IN  RE- 
CONSTRUCTION FROM  LAKE-SEDIMENT 
RECORDS  IN  WARWICKSHIRE,  UK, 

Coventry    (Lanchester)    Polytechnic    (England). 

Dept.  of  Geography. 

I.  D.  L.  Foster,  J.  A.  Dearing,  and  P.  G.  Appleby. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  3,  p  427-443,  September  1986.  7  fig,  2  tab,  49 

ref. 

Descriptors:  'History,  'Catchment  areas,  'Sedi- 
ment yield,  'Case  studies,  'Lake  sediments,  'Sedi- 
mentation, 'Hydrology,  Sediments,  Estimating, 
Accumulation,  Flow,  Fallout,  Precipitation,  Sedi- 
ment transport,  Suspended  sediments,  Climate, 
Land  use,  Monitoring,  Dating,  England,  Calibra- 


Lake-sediment-based  estimates  of  sediment  yield 
are  calculated  from  a  210Pb  and  137Cs  chronology 
for  the  period  1765-1983  for  a  small  lake-catchment 
in  the  English  Midlands.  Synchronous  sedimenta- 
tion levels  were  identified  on  the  basis  of  mineral 
magnetism  because  of  the  lack  of  a  visual  stratigra- 
phy. Rates  of  sediment  accumulation  were  adjust- 
ed for  outflow  losses,  biogenic  precipitation,  and 
atmospheric  fallout;  results  are  considered  to  re- 
flect accurately  sediment  yields  for  the  area.  At 
best,  these  yields  are  averaged  over  four  to  five 
years  in  the  recent  past,  and  50  to  60  years  in 
previous  centuries.  It  is  suggested  that  analysis  of 
sediment  yields  over  the  last  218  years  provides 
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data  covering  one  of  the  most  dramatic  periods  of 
change  as  a  result  of  human  activity  and  covers 
intermediate  timescales  often  ignored  in  hydrologi- 
cal  studies  because  they  fall  beyond  the  scope  of 
direct  process  monitoring.  (Author's  abstract) 
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CURVATURE  RATIO  AND  RATE  OF  RIVER 
BEND  MIGRATION-UPDATE, 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2E. 
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FATE  OF  NAVIGATION  POOL  ON  MISSISSIP- 
PI RIVER, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For  primary  bibliographic  entry  see  Field  8B. 
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TWO  CHARACTERISTIC  FEATURES  OF  AIR- 
FLOW BOUNDARY  LAYER  OVER  SAND, 

Delaware  Univ.,  Lewes.  Coll.  of  Marine  Studies. 
J.  Wu. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  10,  p  976-978,  October 
1986.  1  fig,  9  ref.  Office  of  Naval  Research  Con- 
tract N00014-83-K-0316. 

Descriptors:  'Critical  friction  velocity,  'Sediment 
transport,  *Sand  transport,  *Wind  erosion,  'Air- 
flow, *Sand,  Roughness  Reynolds  number,  Sand 
transport,  Boundary  layers,  Friction,  Wind  pro- 
files. 

Published  results  were  reanalyzed  to  discuss  the 
development  of  the  airflow  boundary  layer  over 
sand  and  to  explain  the  observed  convergence  of 
velocity  profiles  to  a  small  region.  The  friction 
velocities  and  roughness  Reynolds  numbers  ob- 
tained from  recent  studies  were  plotted  to  show 
the  following  trends:  a  sudden  increase  of  the 
roughness  Reynolds  number  with  friction  velocity 
at  low  winds,  and  a  much  more  gradual  increase  at 
high  winds.  The  curve  fitted  to  the  data  at  low 
winds  showed  that  there  is  a  critical  friction  veloc- 
ity at  16  cm/sec.  The  roughness  Reynolds  number 
seems  to  be  insensitive  to  the  increase  of  frictional 
velocity  when  the  frictional  velocity  is  below  the 
critical  velocity,  but  increases  rapidly  when  the 
friction  velocity  is  above  16  cm/sec.  Once  the 
critical  friction  velocity  is  reached,  the  roughness 
length  increasing  rapidly  with  wind  velocity  indi- 
cates that  more  sand  grains  protrude  the  viscous 
sublayer.  When  the  airflow  boundary  layer  over 
sand  starts  to  become  agitated,  transport  soon  be- 
comes active.  The  observed  velocity  profile  con- 
vergence to  a  small  region  was  also  related  to  the 
roughness  Reynolds  number.  (Wood-PTT) 
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PERSPECTIVES:  SHALLOW-WATER  EVA- 
PORITIC  ENVIRONMENTS  AND  THEIR 
SOURCE  ROCK  POTENTIAL, 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 
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CRYOGENIC  CORING  DEVICE  FOR  SAM- 
PLING LOOSE,  UNCONSOLIDATED  SEDI- 
MENTS NEAR  THE  WATER-SEDIMENT 
INTERFACE, 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 
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SEDIMENT  ACCUMULATION  IN  A  BACK- 
BARRIER  LAGOON,  GREAT  SOUND,  NEW 
JERSEY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Marine,  Earth  and  Atmospheric  Sciences. 

K.  W.  Thorbjarnarson,  C.  A.  Nittrouer,  D.  J. 

DeMaster,  and  R.  B.  McKinney. 

Journal  of  Sedimentary  PetrologyJSEPAK,  Vol. 

55,  No.  6,  p  856-863,  November  1985.  5  fig,  2  tab, 


42  ref.  NOAA  Sea  Grant  NA83AA-D-0O34-RS15. 

Descriptors:  *Sediments,  "Sedimentation,  "Accu- 
mulation,  *Great  Sound,  Shallow  water,  Coastal 
waters,  Coastal  marshes,  Lead  radioisotopes,  Tidal 
effects,  Silting,  Salt  marshes,  Mud  flats,  New 
Jersey,  Roots. 

The  Great  Sound  lagoon  on  the  southern  New 
Jersey  coast  receives  sediment  influx  from  the 
ocean  and  is  characterized  by  bioturbated,  fine- 
grained sediment.  Apparent  Pb210  accumulation 
rates  range  from  0.1  to  0.5  centimeters  per  year. 
Subtidal  and  intertidal  deposits  were  typically  silty 
clay  and  clayey  silt  with  abundant  worm  tubes, 
some  shells  and  little  physical  stratification.  Silty 
sand  deposits  in  an  adjacent  salt  marsh  were  exten- 
sively disrupted  by  Spartina  alterniflora  roots.  The 
Great  Sound  is  typical  of  a  partly  closed  lagoon 
with  a  significant  sediment  supply.  Great  Sound 
mud  deposits  and  those  buried  on  the  New  Jersey 
continental  shelf  were  compared  and  revealed  sedi- 
mentological  and  paleontological  differences.  (Au- 
thor's abstract) 
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COMPARISON  OF  THE  BEDFORM  DISTRI- 
BUTION AND  DYNAMICS  OF  MODERN  AND 
ANCIENT  SANDY  EPHEMERAL  FLOOD  DE- 
POSITS IN  THE  SOUTHWESTERN  KAROO 
REGION,  SOUTH  AFRICA, 
Rand  Mines  (Mining  and  Services)  Ltd.,  Marshall- 
town  (South  Africa). 
W.  M.  Stear. 

Sedimentary  Geology  SEGEBX,  Vol.  45,  No.  3/4, 
p  209-230,  November  1985.  14  fig,  38  ref. 

Descriptors:  *Flood  flow,  *Channel  morphology, 
♦Sedimentation,  'South  Africa,  "Flood  discharge, 
"Fluvial  sediments,  Sandstones,  Flash  floods,  Ero- 
sion, Ephemeral  streams,  Channel  flow,  Flood 
peak. 

Distinctive  sedimentological  features  of  sandy 
ephermeral  deposits  were  described  in  terms  of 
certain  hydrological  characteristics  of  present  day 
ephemeral  flash  flooding  in  the  southwestern 
Karoo  region  of  South  Africa.  These  characteris- 
tics were  compared  with  Permian  fluvial  sequences 
outcropping  in  the  same  area  where  excellent  ex- 
posures permit  three-dimensional  study  of  individ- 
ual rock  units.  Multistoried  sandstone  bodies  com- 
posed mainly  of  a  horizontally  laminated  lithofa- 
cies  were  considered  products  of  a  complex  series 
of  ephemeral  flooding  events.  Individual  storey 
units  in  the  paleochannel  sequences  were  generally 
seen  as  deposits  of  different  floods,  but  modern 
flood  evidence  shows  that  separate  pulses  of  a 
single  flooding  episode  can  also  produce  a  se- 
quence of  storey  units  bounded  by  erosive  scours. 
Paleosurfaces  in  the  Permian  area  were  similar  to 
those  flash  flood  area.  Discussion  of  the  preserva- 
tion potential  of  delicate  sedimentary  structures 
and  biogenic  traces  on  these  surfaces  emphasizes 
the  need  for  pulsatory  deposition  of  bedload  and 
suspended-load  material  over  short  time  intervals. 
Although  no  single  sedimentological  characteristic 
can  predict  episodic  flash  flooding,  the  criteria 
presented  collectively  contribute  to  identification 
and  prediction  of  ephemeral  fluvial  deposition  in 
ancient  sequences.  (Michael-PTT) 
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ANASTOMOSING  RIVER  DEPOSITS,  SEDI- 
MENTATION RATES  AND  BASIN  SUBSID- 
ENCE, MAGDALENA  RJVER,  NORTHWEST- 
ERN COLOMBIA,  SOUTH  AMERICA, 

Calgary  Univ.  (Alberta).  Dept.  of  Geography. 
D.  G.  Smith. 

Sedimentary  Geology  SEGEBX,  Vol.  46,  No.  3/4, 
p   177-196,  February   1986.  9  fig,    1   tab,  29  ref. 

Descriptors:  "Rivers,  "Fringe  water,  "Sedimenta- 
tion rates,  "River  basins,  "Magdalena  River,  "Co- 
lombia, "Channel  morphology,  "Sedimentation, 
"Fluvial  sediments,  Anastomosis,  Channel  flow, 
Channel  accretion,  River  beds,  River  mechanics, 
Sand,  Deposition. 

The  Magdalena  River  consists  of  vertically  accret- 
ing, levee-confined  channels  and  adjacent  exten- 


sive wetlands  which  were  interpreted  as  an  anasto- 
mosing river  sedimentary  system.  Equivalent  rates 
of  basin  filling  and  subsidence  were  determined 
based  on  18  C14  dates  from  five  bore  holes.  Sedi- 
ment trasnport  budgets  were  measured  over  35 
years.  Anastomosing  deposits  of  this  river  were 
remarkably  similar  to  those  of  the  upper  Columbia 
River  of  western  Canada  which  suggests  that  cli- 
mate is  not  a  controlling  factor  in  anastomosis.  The 
geometry  of  anastomosing  channel  fills  in  the  Mag- 
dalena consists  of  stratigraphically  non-uniform, 
low  sinuous  stringers  of  sand  with  laterally  ex- 
tended thin  off-channel  crevasse-splay  sand  sheets. 
Both  sand  deposits  become  encased  by  lacustrine 
or  marsh  mud  to  form  stratigraphic  tips  when 
buried.  There  are  few  modern  anastomosing  river 
systems  as  compared  to  braiding  and  meandering 
systems,  but  there  may  be  a  disproportionately 
large  number  of  ancient  anastomosed  fluvial  rock 
sequences  due  to  the  rapid  rate  of  vertical  accre- 
tion. Such  a  different  depositional  style  and  geome- 
try of  sand  bodies  is  significant  in  the  interpretation 
of  some  ancient  fluvial  rock  sequences  because  it 
provides  an  alternative  to  meandered  or  braided- 
river  deposition  models.  (Author's  abstract) 
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COMPACTION  AND  MOVEMENT  OF  INTER- 
STITIAL WATER  IN  BOTTOM  SEDIMENTS 
OF  THE  SAGUENAY  FJORD,  QUEBEC, 
CANADA, 

Quebec   Univ.,   Chicoutimi.    Dept.    des   Sciences 

Fondamentales. 

A.  Leclerc,  M.  J.  Gagnon,  R.  Cote,  and  A.  Rami. 

Sedimentary  Geology  SEGEBX,  Vol.  46,  No.  3/4, 

p  213-230,  February   1986.  7  fig,  3  tab,  28  ref. 

NSERC  Operating  grant  A8453. 

Descriptors:  "Interstitial  water,  "Fjords,  "Bottom 
sediments,  "Quebec,  "Sedimentation,  "Path  of  pol- 
lutants, "Heavy  metals,  Canada,  Porosity,  Organic 
carbon,  Particle  size,  Suspended  sediments,  Sague- 
nay  River,  Fluctuations,  Compaction,  Fluid  flow, 
Diffusion,  Seawater,  Sediment  load,  Sediment 
transport,  Hydrologic  models. 

Eight  sediment  cores  were  collected  along  the 
length  of  the  Saguenay  Fjord  and  Baie  des  Ha  Ha 
in  Quebec  and  sediment  water  profiles  were  deter- 
mined for  each  core.  Porosities  were  fitted  to  an 
exponential  relation  with  core  depth  and  modified 
to  account  for  variations  in  granulometry  and  or- 
ganic carbon  contents  of  the  sediments.  Porosities 
were  more  sensitive  to  variations  in  organic  carbon 
content  than  to  variations  in  granulometry,  and 
grain  sorting  appeared  more  important  than  grain 
size.  Grain  size  distribution  in  sediments  agreed 
with  a  sedimentation  model  where  most  of  the 
suspended  load  enters  the  fjord  from  the  Saguenay 
River  and  is  deposited  downstream  with  the  sur- 
face current.  Coarse  particles  were  found  mainly 
close  to  the  head  of  the  fjord  while  fine  particles 
were  carried  farther  downstream.  Surface  porosi- 
ties were  proportionate  to  the  sedimentation  fluxes 
reported  in  literature,  but  compaction  showed  an 
inverse  relationship.  Fractional  decreases  in  porosi- 
ty due  to  compaction  along  the  fjord  indicate  some 
horizontal  flow  of  the  interstitial  water  at  both 
ends  of  the  sampled  area.  An  average  vertical 
interstitial  pore  water  flow  estimated  from  the  data 
was  small  compared  with  the  diffusion  of  the 
major  constituents  of  seawater  through  the  sedi- 
ment. (Author's  abstract) 
W87-03661 


KINETICS  OF  CALCITE  PRECIPITATION  IN 
THE  PRESENCE  OF  WATER-SOLUBLE  OR- 
GANIC LIGANDS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-03673 


PHYSICAL  BASIS  OF  THE  LENGTH-SLOPE 
FACTOR  IN  THE  UNIVERSAL  SOIL  LOSS 
EQUATION, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
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Field  2— WATER  CYCLE 

Group  2J — Erosion  and  Sedimentation 


I.  D.  Moore,  and  G.  J.  Burch. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1294-1298,  September-October 
1986.  4  fig,  17ref. 

Descriptors:  'Universal  soil  loss  equation, 
•Length-slope  factors,  *Soil  erosion,  'Erosion, 
•Sediment  transport,  'Rainfall-runoff  relationships, 
•Rill  erosion,  'Sheet  erosion,  Prediction,  Surface 
flow,  Slope  geometry,  Runoff,  Soil  transport,  Soil 
loss  models,  Overland  flow,  Rainfall,  Model  stud- 
ies. 

The  universal  soil  loss  equation  (USLE)  is  current- 
ly the  soil  loss  model  most  commonly  used  to 
predict  soil  loss  rates  from  the  landscape.  The 
equation  uses  empirically  determined  multiplica- 
tive factors  to  account  for  the  effect  on  erosion  of 
rainfall  energy,  surface  condition,  soil  erodibility 
and  for  the  combined  effect  of  slope  and  slope 
length.  A  physically  based  length-slope  factor  was 
independently  derived  by  using  unit  stream  power 
theory  to  describe  the  erosion  processes  associated 
with  sheet  and  rill  flow  on  hillslopes.  It  was  shown 
that  the  2  length-slope  factors  were  equivalent. 
Therefore,  the  USLE  length-slope  factor  is  a  meas- 
ure of  the  sediment  transport  capacity  of  runoff 
from  the  landscape,  but  fails  to  fully  account  for 
the  hydrological  processes  that  affect  runoff  and 
erosion.  The  strength  of  the  theoretically  derived 
length-slope  factor  is  that  it  explicitly  accounts  for 
changes  in  either  surface  flow  or  erosion  processes 
and  this  may  explain  why  the  values  derived  for 
other  factors  in  the  USLE,  especially  soil  erodibili- 
ties,  have  been  found  to  be  inconsistent.  (Alexan- 
der-PTT) 
W87-03677 


MEASURING  SEDIMENT  MOVEMENT  AT 
LOW  EROSION  RATES  USING  CESIUM-137, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  C.  Lance,  S.  C.  Mclntyre,  J.  W.  Naney,  and  S. 
S.  Rousseva. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1303-1309,  September-October 
1986.  6  fig,  5  tab,  17  ref. 

Descriptors:  'Sediment  transport,  'Erosion  rates, 
•Cesium-137,  'Erosion,  'Spatial  variability,  'Wa- 
tersheds, Radioisotopes,  Soil  loss,  Productivity, 
Concentration,  Rainfall,  United  States,  Cultivation, 
Agriculture,  Lakes,  Reservoirs,  Deposition, 
Runoff,  Fallout,  Tracers. 

New  and  innovative  methods  for  measuring  soil 
loss  and  its  impact  on  productivity  are  needed  to 
accurately  assess  the  value  of  soil  lost  by  erosion. 
Cesium-137  (137Cs),  a  radionuclide  from  nuclear 
weapons  tests  which  is  strongly  adsorbed  to  clay, 
can  be  used  to  trace  sediment  movement.  Measure- 
ments of  137Cs  concentrations  in  uneroded  soils 
across  the  southern  United  States  indicated  that  the 
137Cs  input  was  proportional  to  the  average 
annual  precipitation.  Distribution  of  137Cs  within 
the  profile  was  related  to  soil  properties  rather 
than  to  rainfall.  Cesium-137  measurements  on  a 
small  native  grass  watershed  in  Oklahoma  showed 
considerable  spatial  variability  in  the  137Cs  con- 
centrations, but  the  variability  was  random  and 
was  not  correlated  with  changes  in  slope.  Cesium- 
137  concentrations  measured  on  a  10-m  grid  in  an 
adjacent  small  watershed  that  had  been  cultivated 
for  8  yr  showed  differences  with  slope  positions 
even  though  only  17.8  Mg/ha  sediment  had  been 
removed  from  the  watershed  during  an  8  yr  meas- 
urement period.  Also,  137Cs  concentrations  in  the 
cultivated  watershed  were  significantly  lower  than 
in  the  uncultivated  watershed.  These  data  show 
that  137Cs  measurements  can  be  used  at  low  ero- 
sion rates  if  enough  samples  are  analyzed.  Further 
research  is  need  to  determine  the  number  of  sam- 
ples needed  for  different  watersheds  and  to  refine 
the  method.  (Author's  abstract) 
W87-03678 


SILTING  AND  FLUSHING  MOUNTAIN  RES- 
ERVOIRS, EXEMPLIFIED  BY  THE  RIONI 
SERIES  OF  HYDROELECTRIC  STATIONS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-03691 


DEGRADATION  OF  THE  SOUTH  SASKATCH- 
EWAN RIVER  BELOW  GARDINER  DAM, 

Northwest    Hydraulic    Consultants    Ltd.,    North 
Vancouver  (British  Columbia). 
V.  J.  Galay,  R.  S.  Pentland,  and  R.  A.  Halliday. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  849-862,  December  1985.  12  fig,  3 
tab,  22  ref. 

Descriptors:  'South  Saskatchewan  River,  'Chan- 
nel erosion,  'Gardiner  Dam,  Stream  degradation, 
♦Dam  effects,  'Sedimentation,  'Model  studies, 
Rivers,  Sediment  load,  Reservoirs,  River  beds, 
Degradation,  Prediction,  Floods,  Mathematical 
models,  Calibrations,  Suspended  load. 

The  construction  of  Gardiner  Dam  on  the  South 
Saskatchewan  River  has  resulted  in  the  trapping  of 
substantial  sediment  loads  within  the  reservoir, 
causing  degradation  of  the  riverbed  for  a  distance 
of  8  km  below  the  dam.  Analysis  of  cross-section 
and  sediment  data  collected  since  the  closure  of  the 
dam  indicates  that  the  average  bed  level  has 
dropped  2  m  downstream,  and  that  the  bed  has 
started  to  armor  (become  coarser).  The  pattern  of 
the  river  channel  has  not  altered  significantly,  and 
the  river  has  become  more  stable  since  the  oper- 
ation of  the  dam,  especially  in  the  lower  reach  just 
above  Saskatoon.  Detailed  computations  using  the 
U.S.  Army  Corps  of  Engineers  HEC-6  sediment 
model  indicate  that,  by  the  year  2001,  total  degra- 
dation may  be  about  5.3  m  (13.8  ft).  The  computer 
model  also  verifies  that  a  high  flood  release  could 
result  in  a  substantial  increase  to  the  degradation 
that  has  already  taken  place.  (Author's  abstract) 
W87-03743 


SOME  GEOMORPHIC  RELATIONSHIPS  AND 
HYDROGRAPH  ANALYSIS, 

Hydrosystems  Engineers,  Colorado  Springs,  CO. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03809 


SIMPLE         SEMI-CONTINUOUS         PISTON 
CORER  FOR  ORGANIC  SEDIMENTS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  7B. 

W87-03837 


DEPOSmONAL  ENVIRONMENTS  OF 
BURIED-VALLEY  AQUIFERS  IN  NORTH 
DAKOTA, 

North  Dakota  Geological  Survey,  Grand  Forks. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03846 


BED  LOAD  TRANSPORT  OF  SEDIMENT  MIX- 
TURES, 

Karnataka  Regional   Engineering  Coll.,   Suratkal 
(India).  Dept.  of  Civil  Engineering. 
B.  R.  Samaga,  K.  G.  R.  Raju,  and  R.  J.  Garde. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1003-1018,  Novem- 
ber 1986.  9  fig,  5  tab,  12  ref. 

Descriptors:  'Sediment  transport,  'Bed  load, 
'Mathematical  studies,  'Alluvial  deposits,  Mathe- 
matical analysis,  Sediment  load,  Alluvial  channels. 

Experiments  were  conducted  on  alluvial  beds  of 
four  sediment  mixtures  having  different  arithmetic 
mean  diameters  and  standard  deviations.  The  bed 
load  transport  rates  of  individual  fractions  were 
measured.  Einstein's  method,  Proffitt  and  Suther- 
land's method,  and  Misri's  method  of  calculation  of 
the  bed  load  transport  of  individual  fractions  for 
sediment  mixtures  were  checked  with  carefully 
collected  laboratory  data.  By  analyzing  the  data  on 
lines  similar  to  those  of  Misri,  their  method  of 
calculation  of  the  bed  load  transport  rate  for  indi- 
vidual fraction  is  modified  to  make  it  applicable 
over  a  wide  range  of  parameters.  The  relationship 
between  the  dimensionless  grain  shear  stress  and 
the  dimensionless  bed  load  transport  rate  devel- 
oped by  Misri,  for  uniform  sediments  was  made 
applicable  to  sediment  mixtures  by  introducing  a 
multiplying  correction  factor.  The  parameters  af- 
fecting this  correction  factor  were  identified  and  a 


relationship  obtained  for  the  same  by  analysis  of  an 
extreme  amount  of  laboratory  and  river  data.  Use 
of  this  factor  along  with  the  transport  law  for 
uniform  sediments  enables  determination  of  the 
rate  of  bed  load  transport  of  the  individual  frac- 
tions of  a  mixture.  (See  also  W87-03856)  (Author's 
abstract) 
W87-03855 


SUSPENDED  LOAD  TRANSPORT  OF  SEDI- 
MENT MIXTURES, 

Karnataka   Regional   Engineering  Coll.,   Suratkal 
(India).  Dept.  of  Civil  Engineering. 
B.  R.  Samaga,  K.  G.  R.  Raju,  and  R.  J.  Garde. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1019-1035,  Novem- 
ber 1986.  12  fig,  4  tab,  1 1  ref,  append. 

Descriptors:  'Suspended  sediments,  'Sediment 
transport,  'Mathematical  studies,  'Alluvial  depos- 
its, Mathematical  analysis,  Shear  stress,  Alluvial 
channels,  Sediment  load. 

Careful  experiments  were  conducted  on  alluvial 
beds  of  four  sediment  mixtures  having  different 
arithmetic  mean  diameters  and  standard  deviations. 
The  suspended  load  transport  rates  of  individual 
fractions  were  measured  and  compared  with  both 
Einstein's  and  Holtroff  s  methods  of  calculation  of 
suspended  load  for  individual  fractions.  These 
methods  were  found  to  be  unsatisfactory  for  the 
flume  data  collected  for  this  study.  A  relationship 
is  found  to  exist  between  the  dimensionless  shear 
stress  and  suspended  transport  rate  for  uniform 
sediment.  To  make  this  relation  applicable  to  non- 
uniform sediments,  a  corrective  multiplying  factor 
for  shear  stress  is  introduced.  The  dimensionless 
parameters  which  govern  this  correction  factor  are 
identified  and  a  relation  for  the  same  obtained.  In 
this  manner  the  relation  can  be  applied  to  individ- 
ual size  portions  of  a  sediment  mixture.  (See  also 
W87-03855)  (Author's  abstract) 
W87-03856 


CHARACTERISTICS  OF  SEDIMENT  PRO- 
FILES IN  RESERVOIRS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

E.  L.  Matyas,  and  L.  Rothenburg. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 
p  33-44,  October  15,   1986.  9  fig,   1  tab,   16  ref. 

Descriptors:  'Sedimentation,  'Reservoir  silting, 
•Sediment  transport,  'Mathematical  studies,  Harry 
Strunk  Reservoir,  Guernsey  Reservoir,  Elephant 
Butte  Reservoir,  Lake  Mead  Reservoir,  Mathemat- 
ical analysis,  Mathematical  equations,  Dams,  Res- 
ervoirs. 

Numerous  dams  and  their  associated  reservoirs 
have  been  constructed  to  control  floods  and  to 
provide  water  supplies  for  municipal,  industrial 
and  recreational  purposes.  Sediments  transported 
by  river  channels  flowing  into  these  reservoirs  are 
deposited  and  the  continuing  reduction  of  storage 
volume  due  to  the  gradual  accumulation  of  sedi- 
ments has  a  significant  detrimental  effect  on  the 
usefulness  and  life  of  the  reservoir.  This  has 
prompted  many  laboratory  and  field  investigations 
to  study  the  problems  associated  with  reservoir 
sedimentation.  Published  data  for  sediment  profiles 
in  the  Harry  Strunk,  Guernsey,  Elephant  Butte  and 
Lake  Mead  reservoirs  are  analyzed.  It  is  shown 
that  the  profiles  can  be  described  by  the  equation  y 
=  ax  to  the  b  power,  where  x  and  y  are  horizontal 
and  vertical  distances,  respectively,  from  the  'pivot 
point'.  This  equation  can  be  used  to  determine  the 
slope  of  the  profile  at  any  specified  point  and  to 
determine  the  location  of  the  transition  point  be- 
tween the  foreset  and  bottomset  beds.  Correlations 
are  given  which  permit  an  estimate  of  the  longitu- 
dinal and  vertical  extent,  and  the  shape,  of  the 
topset,  foreset  and  bottomset  components  of  the 
sediments.  This  information  can  be  used  to  predict 
the  complete  sediment  profile  in  a  reservoir  pro- 
vided that  the  horizontal  distance  of  the  pivot 
point  from  the  dam  is  known  or  estimated.  (Lantz- 
PTT) 
W87-03863 


WATER  CYCLE— Field  2 
Erosion  and  Sedimentation — Group  2J 


RIVER    BASIN    ENGINEERING    -    FLUVIAL 
GEOMORPHOLOGY, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03913 


REMOVAL  OF  STRONTIUM  BY  COPRECIPI- 
TATION  IN  LAKE  CONSTANCE  WITH  CAL- 
CTTE, 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03982 


EXAMPLES  OF  EROSION  ON  BRICKEARTH 
SOILS  IN  EAST  KENT, 

Brighton  Polytechnic  (England).  Dept.  of  Human- 
ities. 

J.  Boardman,  and  J.  Hazelden. 
Soil  Use  and  Management,  Vol.  2,  No.  3,  p  105- 
108,  September  1986.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Erosion  rate,  *Soil  erosion,  'Soil 
management,  'Vegetable  crops,  'Crop  cover, 
•Loess,  Grain  crops,  Ridging,  Rills,  Kent,  Soil 
loss,  Structural  behavior,  Conservation,  Cultiva- 
tion, Agriculture. 

In  continental  Europe  erosion  on  brickearth  soils  is 
widely  recognized  but  erosion  rates  on  these  soils 
in  Britain  have  not  been  reported  previously. 
Brickearth  soils  cover  less  than  1%  of  Britain  but 
around  4%  of  south-east  England  and  20%  of 
Kent.  High  rates  of  erosion  were  reported  from 
three  sites  on  brickearth  (loess)  soils  in  east  Kent. 
Problems  were  acute  where  soils  were  used  for 
intensive  production  of  vegetables  and  salad  crops. 
Erosion  appears  to  be  the  result  of  structural  insta- 
bility, lack  of  crop  cover  for  much  of  the  year,  and 
certain  management  practices,  such  as  ridging  the 
soil  for  the  crop.  In  the  autumn  of  1984,  about  120 
tons  of  soil  was  lost  from  rills  in  a  field  of  onions: 
an  erosion  rate  of  about  15  t/ha.  A  large  field 
under  winter  cereals  also  eroded  and  this  resulted 
in  damage  to  property.  Conservation  techniques 
were  recommended.  (Alexander-PTT) 
W87-03986 


EFFECTS  OF  GYPSUM-SLOTTING  ON  ENFIL- 
TRATION  RATES  AND  MOISTURE  STORAGE 
IN  A  SWELLING  CLAY  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  4A. 
W87-03988 


HYDRAULIC     CALCULATION     OF     LARGE 
CANALS  EM  EASILY  ERODIBLE  SOILS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-04031 


VALLEY  TERRACES  AND  HURON  BASIN 
WATER  LEVELS,  SOUTHWESTERN  ONTAR- 
IO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
P.  F.  Karrow. 

Geological  Society  of  America  Bulletin  BUGMS, 
Vol.  97,  No.  9,  p  1089-1097,  September  1986.  14 
fig,  1  tab,  26  ref. 

Descriptors:  'Paleohydrology,  'Paleolimnology, 
•Lake  sediments,  'Lake  morphology,  'River  ter- 
races, 'Lake  Huron,  'Lake  Algonquin,  Radioac- 
tive dating,  Shore  erosion,  Flood  plains,  Ontario. 

Many  westward-draining  valleys  east  of  southern 
Lake  Huron  contain  a  prominent  raised  river  ter- 
race. At  Lake  Huron,  shore  erosion  has  left  the 
truncated  end  of  the  terrace  hanging.  Upstream, 
the  terrace  merges  into  modern  floodplain.  Some 
larger  valleys  contain  two  or  three  terraces  that 
merge  with  the  upstream  floodplain.  Stream  gradi- 
ents are  over-steepened,  and  nickpoints  are  retreat- 
ing upstream.  Terrace  sediments  are  1  or  2  m  of 
fining-upward  alluvial  gravel,  sand,  and  silt.  In 
some  valleys,  downstream  portions  of  the  raised 
terrace  are  underlain  by  5  to  10  m  of  fining-upward 
sediment,  which  is  mainly  silt.  Terrace  sediments 


are  in  many  cases  fossiliferous.  Radiocarbon  dates 
reveal  that  the  main  terrace  has  an  age  of  1 1,300  to 
10,500  B.P.  and  is  correlated  with  transgressing 
Lake  Algonquin.  A  middle  terrace,  age  10,000, 
B.P.  and  correlate  with  the  Nipissing  trangression. 
(Author's  abstract) 
W87-04082 


SALT  RELEASE  MODEL  FOR   SUSPENDED 
SEDIMENTS, 

Evansville  Univ.,  IN.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04090 


HYDROSALINrTY  MODELING  OF  SUSPEND- 
ED SEDEVIENTS, 

Evansville  Univ.,  IN.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04091 


SLOPE  INSTABILITY  AND  VALLEY  FORMA- 
TION ES  CANADIAN  SOFT  CLAY  DEPOSITS, 

Sherbrooke  Univ.  (Quebec).  Dept.  of  Civil  Engi- 
neering. 
G.  Lefebvre. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
23,  No.  3,  p  261-270,  August  1986.  9  fig,  23  ref. 

Descriptors:  'Slope  stability,  'Valleys,  'Erosion, 
'Canada,  'Clays,  'Groundwater,  'Hydrological 
regime,  Soil  types,  Bank  erosion,  Banks,  Perme- 
ability, Boundary  layers,  Geology. 

The  deepening  of  valleys  in  clay  deposits  of  East- 
ern Canada  are  examined  with  particular  attention 
to  the  changes  in  groundwater  regime  and  slope 
stability  conditions  during  valley  formation.  Field 
observations  and  laboratory  testing  indicate  that 
the  rate  of  valley  deepening  in  Champlain  clay 
deposits  is  of  the  order  of  only  a  few  millimeters  a 
year,  owing  to  the  low  erodibility  of  the  intact 
clay.  The  clay  banks  are,  however,  more  erodible, 
owing  to  alteration  and  fissuration.  The  stratigra- 
phy of  Eastern  Canadian  clay  deposits  can  be 
simplified  by  considering  it  a  stratum  of  low  per- 
meability confined  between  two  boundary  layers 
of  relatively  high  permeability,  namely,  the  till 
layer  at  the  base  and  a  weathered  crust  or  coarse- 
grained layer  at  the  top.  As  the  valley  bottom  gets 
closer  to  the  bottom  till  layer,  the  groundwater 
regime,  and  consequently  the  stability  conditions, 
are  modified.  During  the  process  of  valley  forma- 
tion, the  groundwater  regime  passes  through  a 
stage  where  the  conditions  are  detrimental  to  slope 
stability  as  it  evolves  toward  conditions  that  en- 
hance bank  stability.  Those  changes  in  stability 
conditions  happen  over  geological  time  more  or 
less  rapidly  depending  on  clay  erodibility.  (Au- 
thor's abstract) 
W87-04127 


SURFICIAL  FAILURES  OF  ALLUVIAL 
STREAM  BANKS, 

Louisville  Univ.,  KY.  Dept.  of  Civil  Engineering. 
C.  R.  Ullrich,  D.  J.  Hagerty,  and  R.  W.  Holmberg. 
Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
23,  No.  3,  p  304-316,  August  1986.  12  fig,  3  tab,  13 
ref. 

Descriptors:  'Bank  erosion,  'Alluvial  deposits, 
'Stream  banks,  'Sand,  Pipe  flow,  'Slope  stability, 
Flow,  Banks,  Erosion,  Economic  aspects,  Perme- 
ability, Capillarity,  Flood  hydrographs,  Soil  phys- 


Erosion  of  alluvial  stream  banks  is  of  scientific  and 
economic  significance.  Stream  bank  erosion  caused 
by  piping  of  sand  seams,  which  leads  to  collapse  of 
overlying  strata  was  examined.  Analyses  were  per- 
formed to  determine  which  parameters  of  the  riv- 
erbank  system  are  most  important  in  controlling 
the  amount  and  rate  at  which  piping  occurs. 
Among  the  failure  mechanisms  studied  were 
wedge  failure  of  large  masses  and  surficial  shearing 
(slabbing  failure)  of  bank  faces.  The  most  impor- 
tant factors  governing  piping  were  found  to  be 
permeability  and  capillary  suction  in  sand  seams, 
slope  of  sand  seams,  and  water  in  tension  cracks 
behind  the  bank  face.  Flood  hydrograph  param- 


eters (height  of  rise  and  duration  of  event)  were 
less  important,  though  significant.  Whereas  unit 
weight,  cohesion,  angle  of  internal  friction,  and 
water  in  tension  cracks  influenced  wedge  failures, 
only  unit  weight  and  cohesion  directly  influenced 
slabbing  failures;  however,  those  parameters  influ- 
encing piping  indirectly  also  influenced  slabbing 
failures.  Results  of  the  analyses  agreed  closely  with 
field  observations.  (Author's  abstract) 
W87-04128 


phthalate  esters  eshibn-  microbial 
actd/ity  ev  aquatic  sedevdznts, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04131 


RELATIONSHIP  OF  SOIL  DISPERSD3HJTY 
TO  EVFILTRATION  AND  EROSION  OF 
SOUTHEASTERN  SODLS, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry   see   Field   2G. 

W87-04182 


SEVIULATION  OF  BED  ARMORING  IN  ALLU- 
VIAL CHANNELS, 

Dooley-Jones  and  Associates,  Inc.,  Tucson,  AR. 

H.-Y.  Lee,  and  A.  J.  Odgaard. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  9,  p  794-801,  September 

1986.   7   fig,    1   tab,    16  ref.   NSF   Grant   MSM- 

8308470. 

Descriptors:  'Sediment  transport,  'Erosion,  'Bed 
load,  'Alluvial  channels,  'Model  studies,  Channel 
erosion,  'Armoring,  River  beds,  Temoral  varia- 
tion. 

A  numerical  procedure  for  simulating  the  temporal 
variation  of  sediment-transport  rate  and  corre- 
sponding variation  of  bed-material  composition  in 
a  straight  alluvial  channel  was  developed.  The 
procedure  is  based  on  a  simple  model  for  exchange 
of  grain  sizes  between  a  surface  and  a  subsurface 
layer  of  bed  sediment  together  with  a  standard 
bed-load  function.  Verification  was  made  with  lab- 
oratory data.  The  procedure  should  be  a  useful 
tool  for  estimates  of  the  effect  of  alternative  flow 
regulation  measures  on  a  channel  bed's  long  term 
stability.  (Author's  abstract) 
W87-04196 


METHOD  FOR  COMPU1TNG  BED  PROFILES 
DURING  FLOODS, 

Gifu  Univ.  (Japan).  Faculty  of  Engineering. 

S.  Komura. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  9,  p  833-846,  September 

1986.  10  fig,  15  ref. 

Descriptors:  'Mathematical  models,  'Remote  sens- 
ing, 'Streams,  'Sediment  transport,  'Floods, 
'River  bed  profiles,  Aerial  photography,  Photog- 
raphy, Model  studies,  Flow  velocity. 

Aerial  photography  taken  during  floods  was  used 
to  compute  transverse  river-bed  profiles.  The  ana- 
lytical model  used  to  compute  the  profile  used  the 
following  data:  water-surface  velocity  distribu- 
tions, water-surface  gradient,  water  discharge,  and 
transverse  sediment  size  distributions.  To  evaluate 
the  gradients,  a  series  of  aerial  photographs  was 
analyzed  with  a  precision  computed  transverse 
river-bed  profiles.  (Cassar-PTT) 
W87-04199 


EXPECTED  TRANSPORT  RATE  OF  MATERI- 
AL ON  SEABED, 

Taisei  Corp.,  Tokyo  (Japan).  Technical  Research 

Inst. 

H.  Katsui,  and  E.  W.  Bijker. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  9,  p  861-867,  September 

1986.  1  fig,  2  tab,  1  ref. 

Descriptors:     'Probabilistic    process,     'Sediment 
transport,  'Mathematical  studies,  'Pipelines,  'Bed 
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load,   'Waves,   Rip  rap,  Maintenance,  Stochastic 
process. 

Studies  were  done  on  the  transport  of  bottom 
material  used  for  pipelines  covering  under  irregu- 
lar waves.  This  approach  used  the  stochastic  char- 
acter of  the  bed  shear  as  derived  from  water 
motion.  Knowing  the  expected  lifetime  of  the 
cover  layer,  it  was  possible  to  design  a  cover  layer 
with  an  acceptable  material  loss  and  to  prescribe 
maintenance.  (Cassar-PTT) 
W87-04201 


APPLICATION  OF  SEDIMENT  PICK-UP 
FUNCTION, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
L  C.  van  Rijn. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  9,  p  867-874,  September 
1986.  3  fig,  2  tab,  13  ref. 

Descriptors:  'Mathematical  equations,  •Compari- 
son studies,  'Convection,  'Diffusion,  'Sediment 
transport,  'Bed  loads,  Flumes,  Suspended  load, 
Prediction,  Numerical  analysis,  Performance  eval- 
uation. 

By  defining  the  bed-load  transport  as  the  product 
of  the  pick-up  rate  and  the  saltation  jump  length, 
bed-load  transport  has  been  computed  for  553 
flume  and  field  data,  resulting  in  a  score  of  60%  of 
the  predicted  values  in  the  range  0.5-2.0  times  the 
measured  values;  the  bed-load  formulas  of  Meyer- 
Peter-Muller  and  Frijlink  produce  similar  results. 
A  numerical  solution  of  the  convection-diffusion 
equation  was  applied  to  the  proposed  sediment 
pick-up  function  as  a  bed-boundary  condition.  The 
adjustment  of  sand  concentrations  in  a  uniform 
flow  without  initial  sediment  load  has  been  com- 
puted and  compared  with  experimental  results 
shows  reasonably  good  agreement.  (Author's  ab- 
stract) 
W87-O4202 


SEDIMENTATION  OF  DREDGED  CHANNELS 
BY  CURRENTS  AND  WAVES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
L.  C.  van  Rijn. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  5,  p 
541-559,  September  1986.  13  fig,  22  ref. 

Descriptors:  'Sediment  transport,  'Cost  analysis, 
'Mathematical  models,  'Sedimentation,  'Dredg- 
ing, 'Channels,  Water  currents,  Waves,  Water- 
ways. 

The  design  of  a  planned  navigation  channel  re- 
quires the  determination  of:  (1)  the  trace  and  alter- 
natives; (2)  the  channel  dimensions;  and  (3)  capital 
and  maintenance  dredging  volumes.  This  paper 
focuses  on  predicting  the  maintenance  dredging 
volume  of  various  types  of  channels.  Since  dredg- 
ing costs  are  usually  critical  to  the  economic  feasi- 
bility of  the  entire  project,  an  important  objective 
of  a  sedimentation  study  is  to  minimize  the  capital 
and  maintenance  dredging  costs  by  studying  vari- 
ous design  alternatives.  This  implies  a  high  accura- 
cy of  the  predicted  sedimentation  rates.  A  detailed 
mathematical  model  for  sedimentation  of  dredged 
channels,  based  on  a  detailed  representation  of  all 
relevant  transport  processes,  such  as  convection, 
mixing  and  settling,  is  presented.  This  is  an  impor- 
tant advantage  compared  with  the  traditional  pre- 
diction formulas,  which  are  based  on  a  rather 
strong  schematization  of  the  transport  processes.  A 
sensitivity  analysis  is  presented  snowing  the  influ- 
ence of  the  streamline  refraction  effect  and  the 
wave  shoaling  effect  in  the  channel  on  the  sedi- 
mentation process.  Two  applications  of  the  pro- 
posed mathematical  model  are  given  and  show 
reasonable  agreement  between  measured  and  com- 
puted concentrations  and  sedimentation  rates.  A 
set  of  graphs  is  presented  which  can  be  used  to 
estimate  the  trapping  efficiency  of  dredged  chan- 
nels. (McFarlane-PTT) 
W87-04243 


ENGINEERING  MODEL  FOR  WELL-MIXED 
TIDAL  BASIN, 


Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-04244 


STABILIZATION  OF  A  GRAVEL  CHANNEL 
BY  LARGE  STREAMSIDE  OBSTRUCTIONS 
AND  BEDROCK  BENDS,  JACOBY  CREEK, 
NORTHWESTERN  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

T.  W.  Lisle. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  97,  p  999-1011,  August  1986.  13  fig,  1  tab,  54 

ref. 

Descriptors:  'Stream  erosion,  'Stream  banks, 
•Streams,  'Channels,  'Mathematical  models,  'Ob- 
struction to  flow,  'Stabilization,  Scour,  Currents, 
Topography,  Energy,  Gravel,  Bedrock. 

How  large  obstructions  and  bedrock  bends  affect 
the  channel  of  a  gravel-bed  stream  in  northern 
California  are  described.  Local  scour  and  deposi- 
tion around  frequent  obstructions  and  bends  form 
stable  bar-pool  topography  and  thereby  control 
channel  morphology.  A  general  model  is  proposed 
that  large  obstructions  and  non-alluvial  bends  sta- 
bilize the  form  and  location  of  gravel  bars.  The 
bars  are  stabilized  by  two  related  mechanisms.  (1) 
Large  obstructions  and  bends  cause  intense,  quasi- 
steady,  secondary  circulation  in  scour  holes  that 
terminate  upstream  bars  at  fixed  locations.  Ob- 
struction width,  channel  deflection,  scour-hole 
width,  and  bed-width  were  measured  at  26  ob- 
structions. These  data  show  that  obstructions 
wider  than  approximately  one-third  of  the  bed 
form  'pools'  spanning  the  entire  channel  and,  thus, 
terminating  bars;  smaller  obstructions  form  'scour 
holes'  contained  within  a  single  bar.  (2)  Bars  are 
deposited  upstream  of  large  obstructions  and  sharp 
bends  because  of  backwater  reductions  in  stream 
power.  Bars  are  deposited  downstream  because 
flow  energy  is  expended  around  obstructions  and 
bends  and  because  the  flow  expands  downstream 
of  constrictions  that  result  from  large  obstructions. 
The  formation  of  bars  and  pools  inherent  in  many 
gravel  channels  can,  thus,  be  enhanced  and  fixed  in 
position  by  flow  strictures  set  around  large  ob- 
structions and  bends  formed  of  resistant  materials. 
(McFarlane-PTT) 
W87-04258 


DOWNSTREAM  EFFECTS  OF  FLAMING 
GORGE  RESERVOHt  ON  THE  GREEN  RTVER, 
COLORADO  AND  UTAH, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

E.  D.  Andrews. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  97,  p.  1012-1023,  August  1986.  10  fig,  3  tab,  21 

ref. 

Descriptors:  'Reservoirs,  'Dam  effects,  'Sediment 
load,  'Regulated  flow,  'Sediment  transport, 
•Green  River,  *Flood  peak,  'Discharge  capacity, 
Flaming  Gorge  Reservoir,  Channels,  Flow, 
Runoff,  Downstream. 

The  Green  River  of  the  Colorado  River  Basin  has 
had  flow,  but  not  mean  annual  runoff,  regulated  by 
the  Flaming  Gorge  Reservoir  since  1962.  The  du- 
ration of  the  relatively  large  discharges  that  trans- 
port most  of  the  annual  sediment  load  has  de- 
creased significantly,  and  mean  annual  sediment 
discharge  has  decreased  54%  at  a  point  105  miles 
downstream,  and  48%  290  miles  downstream.  The 
quasi-equilibrium  between  sediment  supply  and 
sediment  transport  that  appears  to  have  existed 
prior  to  reservoir  construction  no  longer  occurs 
along  the  majority  of  the  Green  River.  In  response 
to  reduced  peak  discharges,  the  bankfull  channel 
width  has  decreased  10%.  Adjustment  of  the  chan- 
nel to  decreased  peak  flows  and  altered  sediment 
loads  is  nowhere  complete.  At  present,  it  appears 
that  a  century  or  more  will  be  required  for  the 
Green  River  to  adjust  to  the  effects  of  Flaming 
Gorge  Reservoir.  (McFarlane-PTT) 
W87-04259 


ACCELERATED  RECESSION  OF  A  DESERT 
CLIFF  DUE  TO  SEWAGE  WATER  DISPOSAL, 
SEDE  BOQER,  ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem. 

Y.  Arkin,  A.  Karnieli,  A.  Issar,  and  J.  D.  Mtz.- 

Esparza. 

Environmental     Geology    and     Water    Sciences 

EGWSEI,  Vol.  8,  No.  4,  p  185-192,  1986.  9  fig,  2 

tab,  9  ref. 

Descriptors:  'Accelerated  recession,  'Desert  cliffs, 
•Wastewater  disposal,  *Erosion,  'Simulation, 
'Model  studies,  Loess,  Clays,  Chalks,  Rainfall,  Hy- 
drology, Morphology,  Incision,  Landslides,  Israel. 

Excessive  amounts  of  water  are  generally  accepted 
as  being  the  major  cause  of  instability  in  wet 
regions.  However,  the  lack  of  water  in  an  arid 
region  tends  to  relegate  this  factor  to  a  minor  role 
in  planning  and  design.  Consequently,  the  long- 
term  effect  of  introduced  water  is  often  not  given 
sufficient  consideration.  Accelerated  erosion  of  a 
desert  cliff  due  to  uncontrolled  sewage  water  dis- 
posal was  investigated  at  the  Sede  Boqer  Campus 
in  the  Negev,  Israel.  An  erosional  cirque  formed 
by  this  water  was  studied  as  a  model  simulating 
natural  processes.  The  cliffs  of  loess  and  conglom- 
erate underlain  by  soft  marl,  clay,  and  chalk.  The 
rate  of  erosion  is  of  the  order  of  5%-8%  of  the 
volume  of  water  discharged.  The  rate  of  incision 
ranges  from  10.2  to  13.3  m/yr  and  is  several  orders 
higher  than  that  expected  under  normal  rainfall 
conditions.  The  introduction  of  this  new  hydrolo- 
gical  factor  resulted  in  a  severe  disturbance  of  the 
morphological  balance  in  the  vicinity  of  the  cliffs, 
accelerated  erosion,  and  generated  circular  slides. 
(Alexander-PTT) 
W87-O4310 


ASSESSMENT  OF  TRACE  ELEMENT  GEO- 
CHEMISTRY OF  HAMPTON  ROADS 
HARBOR  AND  LOWER  CHESAPEAKE  BAY 
AREA  SEDIMENTS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Geo- 
physical Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-04311 


WATER  CHEMISTRY  AND  SEDIMENTOLO- 
GICAL  OBSERVATIONS  IN  LITTLEFTELD 
LAKE,  MICHIGAN:  IMPLICATIONS  FOR  LA- 
CUSTRINE MARL  DEPOSITION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 

N.  M.  Duston,  R.  M.  Owen,  and  B.  H.  Wilkinson. 
Environmental    Geology    and    Water    Sciences 
EGWSEI,  Vol.  8,  No.  4,  p  229-236,  1986.  7  fig,  37 
ref.  NSF  Grant  EAR  78-03634. 

Descriptors:  'Water  chemistry,  'Sedimentation, 
'Sediments,  'Littlefield  Lake,  'Marl  deposition, 
•Marl  lakes,  'Carbonates,  Michigan,  Temperature, 
Dissolved  oxygen,  Alkalinity,  Macrophytes,  Phy- 
toplankton,  Seasonal  variation,  Photosynthesis, 
Lakes,  Chemical  precipitation. 

During  the  past  several  decades,  interest  in  and 
investigation  of  the  processes  and  products  of  dep- 
osition and  diagenesis  of  Quaternary  marine  car- 
bonate sediments  has  greatly  increased  our  collec- 
tive ability  to  model  and  interpret  ancient  lime- 
stone sequences.  Owing  to  their  smaller  volumetric 
abundance,  however,  similar  studies  of  carbonate 
sediments  in  low-salinity  systems  have  been  less 
common.  A  combination  of  both  water  chemistry 
and  sedimentological  information  was  used  to  in- 
vestigate the  carbonate-producing  mechanism  in 
Littlefield  Lake,  a  small  lake  located  in  Isabella 
County,  central  Michigan.  Data  on  temperature, 
dissolved  oxygen,  pH,  calcium  carbonate  (CaC03) 
saturation,  alkalinity,  calcium,  and  magnesium 
were  obtained  on  a  monthly  basis  over  a  13-month 
period,  with  each  parameter  determined  at  lm 
intervals  over  a  depth  range  of  20m.  The  loss  of 
dissolved  carbon  dioxide  (C02)  from  warm  surface 
waters  during  direct  degassing,  and  to  a  lesser 
extent  during  photosynthetic  uptake  by  lacustrine 
macrophytes  and  phytoplankton  during  the 
summer,  results  in  massive  precipitation  of  the 
low-magnesium  calcite  which  predominates  in  all 
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Littlefield  Lake  sedimentary  fades.  However,  de- 
spite the  fact  that  carbonate  precipitation  in  this 
rather  typical  temperate-region  marl  lake  is  direct- 
ly related  to,  and  may  be  driven  by,  seasonal 
variation  in  these  physiochemical  parameters,  most 
calcite  forms  as  encrustations  around  cyanophytic 
and  chlorophytic  macrophytes.  Such  relationships 
demonstrate  that  carbonate  precipitation  in  marl 
lakes  may  result  from  complex  interactions  be- 
tween both  biochemical  and  physiochemical  proc- 
esses. As  such,  marl  formation  in  this,  and  probably 
many  other  calcareous  lake  systems,  can  not  be 
simply  ascribed  to  one  or  the  other  of  these  two 
general  mechanisms.  (Alexander-PTT) 
W87-04313 


PATTERNS  OF  ACCUMULATION  OF  HEAVY 
METALS  IN  THE  SEDIMENT  OF  ROADSIDE 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.  of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04318 


SOURCES  OF  MERCURY  CONTAMINATION 
IN  THE  SEDIMENTS  OF  SMALL  HEADWA- 
TER LAKES  IN  SOUTH-CENTRAL  ONTARIO, 
CANADA, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04320 


NONPOINT-SOURCE       POLLUTION:       ARE 
CROPLAND  CONTROLS  THE  ANSWER, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04340 


yr  upland  erosion  based  on  the  universal  soil  loss 
equation  and  a  sediment  delivery  ratio.  Estimates 
of  changes  in  depth  to  the  argillic  horizon  along 
nine  transects  yielded  a  mean  of  52  Mg/ha/yr, 
with  a  range  of  7.6-92  Mg/ha/yr.  The  estimated 
annual  average  rate  of  gross  erosion  minus  sedi- 
ment transport  from  the  watershed  was  35  Mg/ha/ 
yr.  Thus,  the  average  annual  rate  of  sediment 
deposition  on  this  watershed  during  the  1880-1979 
period  was  35-52  Mg/ha/yr.  These  data  suggest 
that  riparian  ecosystems  are  important  sinks  for 
sediments.  (Author's  abstract) 
W87-04346 
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EFFECTS  OF  LAKE  MICHIGAN  WATER 
LEVELS  ON  WETLAND  SOTL  CHEMISTRY 
AND  DISTRIBUTION  OF  PLANTS  IN  THE 
STRAITS  OF  MACKINAC, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-03362 


THERE  MAY  BE  MORE  THAN  ONE  WAY  TO 
MAKE  A  VOLCANIC  LAKE  A  KILLER, 
For  primary  bibliographic  entry  see  Field  2H. 

W87-03390 


PASSIVE  FILMS  ON  IRON:  THE  MECHA- 
NISM OF  BREAKDOWN  IN  CHLORIDE-CON- 
TAINING SOLUTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field   8G. 

W87-03506 


WATER  CYCLE— Field  2 
Chemical  Processes — Group  2K 

ACID   RAIN:   THE   EFFECTS   ON   AGRICUL- 
TURAL PRODUCTION, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03612 


EFFECTS  OF  PRECIPITATION  ACTDTTY  ON 
THE  CHEMISTRY  AND  MICROBIOLOGY  OF 
SITKA  SPRUCE  LITTER  LEACHATE, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03635 


HYDROCHEMICAL  INTERPRETATION  OF 
GROUNDWATER  FLOW  SYSTEMS  IN  QUA- 
TERNARY SEDIMENTS  OF  SOUTHERN  ON- 
TARIO, 

Toronto  Univ.  (Ontario).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03651 


PERSPECTIVES:  SHALLOW-WATER  EVA- 
PORITIC  ENVIRONMENTS  AND  THEIR 
SOURCE  ROCK  POTENTIAL, 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  8E. 
W87-03652 


HYDROGEOCHEMISTRY  OF  THE  LOWER 
GREENSAND  AQUIFERS  SOUTH  OF 
LONDON,  ENGLAND, 

Thames  Water  Authority,  Reading  (England). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03658 


i 


QUANTIFYING  CONCENTRATED-FLOW 

EROSION    ON    CROPLAND    WITH    AERIAL 
PHOTOGRAMMETRY, 

Southern      Piedmont      Conservation      Research 

Center,  Watkinsville,  GA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04343 


STEEPLAND   EROSION   MEASURED   FROM 
HISTORICAL  AERIAL  PHOTOGRAPHS, 

Ministry  of  Works  and  Development,  Palmerston 

North  (New  Zealand). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04344 


SHORT-DURATION  GRAZING  IN  CENTRAL 
NEW  MEXICO:  EFFECTS  ON  SEDIMENT 
PRODUCTION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Animal  and  Range  Sciences. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04345 


LONG-TERM  SEDIMENT  DEPOSITION  IN 
THE  RIPARIAN  ZONE  OF  A  COASTAL  PLAIN 
WATERSHED, 

Agricultural  Research  Service,  Tifton,  GA.  South- 
east Watershed  Research  Center. 
R.  Lowrance,  J.  K.  Sharpe,  and  J.  M.  Sheridan. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  4,  p  266-271,  July- August  1986.  2  fig, 
4  tab,  23  ref. 

Descriptors:  'Riparian  zone,  *Sinks,  'Agricultural 
watersheds,  'Sedimentation,  'Deposition,  'Coastal 
plains,  'Georgia,  Tifton  Upland,  Little  River  Ex- 
perimental Watershed,  Soil  horizon,  Soil  erosion, 
Erosion  rates. 

Sediment  deposition  from  1880-1979  was  estimated 
for  the  riparian  zone  of  a  coastal  plain  agricultural 
watershed  in  the  Tifton  Upland  of  Georgia  (Little 
River  Experimental  Watershed  K).  Two  approach- 
es were  used:  (1)  deposition  estimates  based  on 
changes  in  depth  to  the  argillic  horizon  along 
transects  from  fields  to  streams  and  (2)  calculations 
of  mass  of  deposition  derived  from  estimated  100- 


GROUNDWATER  QUALITY  AND  MINERAL 
DEPOSITS  RELATIONSHIPS  IN  THE  OZARK 
MOUNTAINS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Geology. 
F.  Steele. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211779. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report,  Publication 
No.  109,  59  p,  10  fig,  15  tab.  USGS  Project  G-829- 
03. 

Descriptors:  'Manganese,  'Springs,  'Water  chem- 
istry, 'Arkansas,  Groundwater,  Water  quality, 
Mineralization,   Trace  elements,   Lead,   Uranium. 

Ninety-nine  groundwater  sites  were  sampled  in 
northern  Arkansas  in  order  to  determine  the  effect 
of  local  manganese,  phosphate,  pyrite,  lead-zinc 
and  uranium  mineralization  on  the  groundwater 
chemistry.  Most  of  this  study  (75  springs)  was 
concentrated  in  the  Batesville  manganese  district. 
Hydrogeochemical  exploration  for  these  types  of 
manganese  deposits  appears  possible  with  44  per- 
cent of  the  springs  within  2000  feet  of  mineraliza- 
tion having  anomalous  metal  concentrations  (espe- 
cially manganese).  Because  only  a  few  springs 
were  sampled  in  the  remaining  areas,  the  results 
are  not  conclusive;  however,  only  the  pyrite  and 
small  lead-zinc  deposit  would  appear  worthy  of 
additional  investigation.  None  of  the  springs  ap- 
peared to  have  geothermal  water.  Eighteen  of  the 
springs  exceed  U.S.  Public  Health  Service  drinking 
water  limits,  but  most  only  exceed  manganese  or 
iron  limits.  One  spring  exceeded  the  drinking 
water  limits  for  lead.  Thus,  these  carbonate  spring 
waters  are  generally  of  good  chemical  quality. 
(Steele-Univ.  AR) 
W87-03516 


WATER-ROCK      INTERACTION      AT      THE 

MIXING     ZONE    BETWEEN    CHEMICALLY 

DIFFERENT  BODIES  OF  GROUNDWATER  - 

IMPLICATIONS     FOR     MANAGEMENT     OF 

SANDY  AQUIFERS, 

For  primary  bibliographic  entry  see  Field  2F. 

W87-O3602 


KINETICS  OF  CALCTTE  PRECIPITATION  IN 
THE  PRESENCE  OF  WATER-SOLUBLE  OR- 
GANIC LIGANDS, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Agron- 
omy. 

W.  P.  Inskeep,  and  P.  R.  Bloom. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1167-1172,  September-October 
1986.  4  fig,  4  tab,  28  ref.  Minnesota  Agricultural 
Experiment  Station  Project  25-045. 

Descriptors:  'Kinetic  studies,  'Calcite,  'Chemical 
precipitation,  'Organic  ligands,  Saturation,  Super- 
saturation,  Rate  equations,  Ions,  Solubility,  Inhibi- 
tion, Crystal  growth,  Lakes,  Rivers,  Water  chemis- 
try, Calcium  carbonate,  Fulvic  acid,  Hydrogen  ion 
concentration,  Organic  matter. 

Many  natural  waters  including  lakes,  rivers  and 
soil  solutions  are  oversaturated  with  respect  to 
pure  calcite.  Thermodynamic  explanations  for  an 
oversaturated  state  such  as  Mg  substitution  in  the 
calcite  solid  phase,  and  the  influence  of  particle 
size  on  solubility,  and  analytical  explanations  such 
as  C02  degassing  have  failed  to  account  for  all  of 
the  oversaturation  in  these  aqueous  systems.  The 
influence  of  water-soluble  organic  ligands  on  the 
rate  of  calcite  precipitation  was  studied.  A  repro- 
ducible seeded  growth  method  was  used  to  meas- 
ure the  rate  constant  for  calcite  precipitation  at  pH 
8.4  at  25  C,  in  the  presence  of  varying  amounts  of 
total  soluble  organic  carbon  (C  sub  TS)  added  as  a 
water-soil  extract  (WSE)  or  Seward  fulvic  acid 
(FA).  A  rate  equation  for  the  precipitation  of  cal- 
cite was  described.  Rate  constants  decreased  to 
zero  in  the  presence  of  0.15  mM  and  0.028  mM  C 
sub  TS  added  as  the  WSE  and  FA,  respectively. 
The  organic  C  surface  coverage  on  the  calcite 
seeds  corresponding  to  complete  inhibition  of  cal- 
cite precipitation  was  90  and  30  atoms  C/nm 
squared  for  the  WSE  and  FA,  respectively.  The 
efficacy  of  inhibition  of  calcite  precipitation  in  the 
presence  of  soluble  soil  organic  matter  explains 
why  many  natural  waters,  including  soil  solutions 
of  Calciaquolls,  are  oversaturated  with  respect  to 
pure  calcite.  Soluble  polymeric  carbon  constituents 
which  adsorb  onto  potential  calcite  seeds  render 
these  surfaces  inactive  as  sites  for  crystal  growth. 
(Alexander-PTT) 
W87-03673 
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Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
EFFECT  OF  ACID  RAIN  ON  NITROGEN  MIN- 
ERALIZATION, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03674 


WATER  TABLE  CHARACTERISTICS  AND 
WATER  CHEMISTRY  OF  SEASONALLY  WET 
SOILS  OF  SOUTHWESTERN  OHIO, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Agrono- 
my. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-03676 


COMPOSITION  OF  SNOWFALL,  SNOWPACK 
AND  MELTWATER  IN  THE  SCOTTISH  HIGH- 
LANDS -  EVIDENCE  FOR  PREFERENTIAL 
ELUTION, 

University  of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-03722 


INFLUENCE  OF  SAMPLING  DEVICES  ON 
THE  CONSTITUENTS  OF  RAIN  SAMPLES  -  A 
CASE  STUDY  (ZUM  EINFLUSS  DER  AUF- 
FANGSYSTEME  AUF  DIE  ZUSAMMENSET- 
ZUNG  VON  NIEDERSCHLAGSPROBEN  - 
EINE  FALLSTUDIE), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

G.  Freitag,  F.  H.  Frimmel,  and  K.  -E.  Quentin. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  3,  p  103-106,  June  1986.  4  fig,  3  tab,  5  ref. 

Descriptors:  'Precipitation,  'Sampling,  'Chemis- 
try of  precipitation,  Dry  deposition,  Acid  rain, 
Anions,  Cations,  Chemical  analysis. 

Sampling  is  a  most  important  step  in  the  examina- 
tion of  atmospheric  precipitation.  The  material  of 
the  sampling  device  and  dry  deposition  can  both 
lead  to  significant  alteration  of  the  samples.  A  case 
study  focussing  on  dissolved  inorganics  was  per- 
formed. Three  sampling  devices  (clean  glass 
funnel;  glass  funnel  pre-exposed  to  atmosphere; 
tiled  roof)  were  run  in  parallel.  The  data  were 
given  as  mean  values  of  a  series  of  measurements 
and  for  a  single  typical  rain  event.  The  results 
show  that  dry  deposition  on  the  glass  walls  of  a 
sampling  funnel  leads  to  an  increase  in  the  proton 
buffer  capacity  (with  consequent  increase  in  pH), 
an  exchange  of  dissolved  major  constituents,  and  a 
significant  decrease  of  the  concentration  of  dis- 
solved trace  metals  in  the  aqueous  samples.  These 
effects  were  even  more  distinctive  in  the  case  of 
the  tiled  roof.  (Airone-PTT) 
W87-03770 


CHEMISTRY  DIFFERENCES  IN  TWO 
STREAMS  ENTERING  AN  ACIDIC  LAKE  IN 
THE  ADUIONDACK  MOUNTAINS,  NEW 
YORK  (U.S.A.), 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  For- 
estry. 

M.  B.  David. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  4,  p  415-424,  August  1986.  1  fig,  4  tab,  29  ref. 

Descriptors:  'Acid  rain,  'Fate  of  pollutants, 
•Water  chemistry,  'Acid  lakes,  'Acidic  water, 
Acids,  Adirondack  Mountains,  New  York,  South 
Lake,  Sulfates,  Aluminum,  Ions,  Lakes,  Pollutants. 

Two  major  inlets,  lake  water  column,  lake  outlet, 
and  soils  of  the  South  Lake  watershed  in  the 
Adirondack  Mountains,  New  York,  were  studied 
for  their  solution  chemistry.  It  was  found  that  the 
east  inlet  had  greater  concentrations  of  H(  +  ),  sul- 
fate, and  Al  and  smaller  concentrations  of  base 
cations  and  silica  than  the  west  inlet.  Concentra- 
tions of  base  cations  in  C  horizons  soil  solutions 
were  smaller  and  greater  than  west  and  east  inlets 
respectively.  This  suggests  that  water  flowing  into 
the  west  inlet  contacted  deeper  mineral  layers, 
whereas  water  reaching  the  east  inlet  did  not.  Lake 
and  lake  outlet  concentrations  were  also  intermedi- 


ate between  the  two  inlets,  and  the  lake  was  acidic 
with  relatively  high  total  monomelic  Al  concen- 
trations. East  inlet  also  had  greater  DOC  concen- 
trations than  the  west,  again  indicating  that  soil 
solutions  entering  the  east  inlet  passed  through  the 
forest  floor  but  had  more  limited  contact  with 
deeper  mineral  layers  in  comparison  with  the  west 
inlet.  (Author's  abstract) 
W87-03788 


HEADWATER  LAKE  CHEMISTRY  DURING 
THE  SPRING  FRESHET  IN  NORTH-CENTRAL 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03793 


PHYSICO-CHEMICAL,  LITHOLOGICAL  AND 
HYDROLOGICAL  FACTORS  INFLUENCING 
THE  EVOLUTION  OF  HtON  AND  MANGA- 
NESE CONCENTRATION;  DISCUSSION  OF 
THE  RESULTS  OBTAINED  ON  EXPERIMEN- 
TAL FIELDS  OF  THE  ALLUVIAL  PLAIN  OF 
THE  SAONE,  FRANCHE-COMTE  (PARA- 
METRES  PHYSICO-CHIMIQUES,  LITHOLO- 
GIQUES  ET  HYDROLOGIQUES  INFLUEN- 
CANT  L'EVOLUTION  DANS  LE  TEMPS  DES 
TENEURS  EN  FER  ET  EN  MANGANESE;  CRI- 
TIQUE DES  RESULT  ATS  OBTENUS  SUR  DES 
CHAMPS  EXPERIMENTAL^  DE  LA  PLAINE 
ALLUVLALE  DE  LA  SAONE  (FRANCHE- 
COMTE)), 

Universite  de  Franche-Comte,  Besancon  (France). 
Lab.  de  Geologie  Structurale  et  Appliquee. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03830 


BASEFLOW  BUFFERING  OF  STREAMWATER 
ACIDITY  IN  FTVE  MID-WALES  CATCH- 
MENTS, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03871 


STRUCTURE     AND     EVOLUTION     UNDER 
OZONATION   OF  A   MODEL   HUMIC   ACID 
(STRUCTURE        ET        EVOLUTION        D'UN 
MODELE  D'ACIDE  HUMIQUE  SOUS  L'EFFET 
DE  L'OZONATION), 
Lille-2  Univ.  (France).  Unit  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-03889 


ANODIC  STRIPPING  VOLTAMMETRIC 
STUDY  OF  THE  LABLLITY  OF  CD,  PB,  CU 
IONS  SORBED  ON  HUMIC  ACID  PARTICLES, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03891 


DETERMINATION  OF  PARTICULATE  OR- 
GANIC CARBON  IN  WATERS  BY  THE  CHEM- 
ICAL OXIDATION  METHOD, 

Government    Industrial    Research    Inst.,    Nagoya 

(Japan). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03892 


APPLICATION  OF  A  DntECT  MICROSCOPIC 
METHOD  OF  THE  DETERMINATION  OF 
ACTIVE  BACTERIA  IN  LAKES, 

Florida  Univ.,  Gainesville.  Lab.  of  Environmental 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-039O0 


ADSORPTION  OF  LEAD  ON  MUD, 

Al-Najah  Univ.,  Nablus  (Israel).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03951 


COMPUTER   PROGRAM   CALCULATION  OF 
GAS  SUPERSATURATION  IN  WATER, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  IB. 
W87-03953 


COMPETITIVE    EFFECTS    OF   CARBONATE- 
ON  CALCIUM  FLUORIDE  PRECIPITATION, 

Baker/TSA,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-03963 


CHEMICAL  WEATHERING  IN  TWO  ADIRON- 
DACK WATERSHEDS:  PAST  AND  PRESENT- 
DAY  RATES, 

Colgate  Univ.,  Hamilton,  NY.  Dept.  of  Geology. 
R.  April,  R.  Newton,  and  L.  T.  Coles. 
Geological      Society      of      American      Bulletin 
BUGMA,  Vol.  97,  No.  10,  p  1232-1238,  October 
1986.  6  fig,  13  tab,  24  ref. 

Descriptors:  'Weathering,  'Chemical  reactions, 
•Acid  rain,  'Geochemistry,  'Adirondacks,  Water- 
sheds, Chemical  properties,  History,  Catchment 
areas,  Groundwater  basins,  Forest  watersheds, 
Profiles,  Soil  profiles,  Minerals,  Precipitation,  De- 
nudation, Acidity,  Acid  rain,  Water  pollution 
sources,  Rainfall. 

Rates  of  chemical  weathering  in  two  forested  Adi- 
rondack watersheds  were  determined  from  mineral 
and  elemental  depletion  trends  in  soil  profiles  and 
from  input/output  budgets  based  on  precipitation 
and  surface-water  chemistry.  Long-term  rates  of 
weathering  have  averaged  about  500  to  600  eq/ha- 
yr  for  both  watersheds.  Present-day  rates  average 
1,679  eq/ha-yr  in  the  Panther  Lake  watershed  and 
198  eq/ha-yr  in  the  Woods  Lake  watershed.  Mass 
balance  calculations  indicate  that  hornblende 
weathers  in  disproportionately  large  amounts  in 
the  Panther  Lake  watershed  relative  to  its  abun- 
dance in  soils  and  till.  Cation  exchange  in  the 
glacial  till  may  also  play  a  role  in  controlling 
surface-water  chemistry  in  the  basin.  In  the  Pan- 
ther Lake  watershed,  the  current  high  rate  of 
weathering  may  reflect  a  recent  adjustment  for 
higher  hydrogen  ion  fluxes  brought  about  by  acid 
deposition.  The  capacity  of  the  thick  till  deposits  in 
the  Panther  Lake  watershed  to  neutralize  acidity  is 
ultimately  reflected  by  the  circumneutrality  of 
Panther  Lake.  In  the  Woods  Lake  watershed,  the 
soils  and  thin  till  deposits  cannot  effectively  neu- 
tralize current  acid  loadings;  therefore,  Woods 
Lake  is  acidic  with  a  pH  below  5.  (Author's  ab- 
stract) 
W87-03966 


REMOVAL  OF  STRONTIUM  BY  COPRECIPI- 
TATION  IN  LAKE  CONSTANCE  WITH  CAL- 
OTTE, 

Konstanz  Univ.   (Germany,   F.R.).    Limnological 

Inst. 

H.-H.  Stabel,  J.  Kuchler-Krischun,  J.  Kleiner,  and 

P.  Merkel. 

Naturwissenschaften  NATWAY,  Vol.  73,  No.  9,  p 

551-553,  September  1986.  1  fig,  1  tab,  8  ref. 

Descriptors:  'Chemical  precipitation,  'Strontium, 
•Calcite,  'Chemical  properties,  'Lakes,  'Lake 
Constance,  'Sedimentation,  Phytoplankton,  Chem- 
ical reactions,  Chemistry,  Sedimentation  rates,  Sea- 
sonal variation,  Chemical  analysis,  Water  analysis, 
Minerals,  Geochemistry. 

The  Sr/Ca  ratio  in  water  from  Lake  Constance  is  6 
plus  or  minus  0.5,  which  is  exceptionally  high 
compared  to  most  freshwaters.  The  sedimentation 
of  strontium  and  calcium  was  measured  with  sedi- 
mentation traps  from  January  1985  to  March  1986. 
Calcium  carbonate  is  the  major  component  of  set- 
tling material  and  seems  to  control  the  sedimenta- 
tion rates  of  dry  weight.  The  annual  mean  Sr/Ca 
ratio  in  settling  material  is  3.6.  During  the  annual 
cycle,  there  is  a  close  linear  correlation  between 
the  Ca  and  Sr  contents.  It  is  therefore  suggested 
that  there  is  coprecipitation  of  calcium  and  stronti- 
um in  Lake  Constance,  while  a  Ca-independent 
precipitation  of  Sr  (uptake  by  biota,  binding  on 
noncalcareous  minerals)  is  of  minor  significance. 
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Laboratory  experiments  confirm  the  coprecipita- 
tion,  although  constant  stoichiometric  relations 
cannot  yet  be  derived  from  the  preliminary  data. 
The  relevance  of  Ca  and  Sr  sedimentation  to  the 
whole  lake  budgets  of  these  elements  is  being 
studied.  (Doria-PTT) 
W87-03982 


REVIEW  OF  CLAY-AROMATIC  INTERAC- 
TIONS WITH  A  VIEW  TO  THEIR  USE  IN 
HAZARDOUS  WASTE  DISPOSAL, 

Imperial  Coll.  of  Science  and  Technology,  London 
(England).  Public  Health  Engineering  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-04018 


REACTION  OF  CHLORINE  AND  BROMINE 
WITH  HUMIC  SUBSTANCE, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04020 


SODL    FREEZING    EFFECTS    ON    UPLAND 
STREAM  SOLUTE  CHEMISTRY, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04048 


rNFLUENCE  OF  HUMIC  SUBSTANCES  ON 
PHOTOLYSIS  OF  NTTROAROMATIC  COM- 
POUNDS EN  AQUEOUS  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04058 


10  CU  M/HR  REM-NUT  DEMONSTRATION 
PLANT  AT  WEST  BAR!  FOR  REMOVTNG  AND 
RECOVERING  N  AND  P  FROM 
WASTEWATER, 

Istituto  di  Ricerca  sulle  Acque,  Bari  (Italy). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-04072 


NEUTRALIZATION  OF  ACIDIC  LAKES: 
SHORT-TERM  DISSOLUTION  OF  DRY  AND 
SLURRIED  CALCTrE, 

Booth   Aquatic   Research   Group,   Inc.,   Toronto 

(Ontario). 

For  primary  bibliographic  entry   see  Field   5G. 

W87-04075 


PHOSPHATE  REACTION  MODELS  FOR  THE 
LAKEHURST  SOIL  IN  THE  NEW  JERSEY 
PEVE  BARRENS, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 

Dept.  of  Soil  Science. 

For  primary  bibliographic  entry  see   Field   2G. 

W87-04111 


ALUMINIUM  EN  THE  RIVERS  ESK  AND 
DUDDON,  CUMBRIA,  AND  THEIR  TRIBU- 
TARIES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04134 


DISTRIBUTION  AND  GEOCHEMISTRY  OF 
LEAD  EV  RTVER  SEDEWENTS,  CHRIST- 
CHURCH,  NEW  ZEALAND, 

Lincoln  Coll.  (New  Zealand).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04135 


DUCIOJNG  RESPONSES  TO  LAKE  ACIDIFI- 
CATION: DO  BLACK  DUCKS  AND  FISH  COM- 
PETE, 

Maine  Univ.  at  Orono.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04142 


SAPTIAL  AND  TEMPORAL  VARIATIONS  EN 
ELECTRICAL  CONDUdTVITY  EN  A  PRO- 
GLACIAL  STREAM  SYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2C. 
W87-04151 


MDONG  FORMULAE  AND  EXPERIMENTAL 
RESULTS  FOR  THE  DIELECTRIC  CONSTANT 
OF  SNOW, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Radio  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-04152 


GENERAL  CORROSION  FUNCTION  EN 
TERMS  OF  ATMOSPHERIC  POLLUTANT 
CONCENTRATIONS  AND  RAIN  PH, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04171 


SENSnTVTTY  ANALYSIS  OF  THE  ROLE  OF 
FREE  RADICAL,  ORGANIC  AND  TRANSI- 
TION METAL  REACTIONS  EV  SULFATE  PRO- 
DUCTION IN  CLOUDS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 

Materials  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04172 


ATMOSPHERIC  OXIDATION  OF  ELEMEN- 
TAL MERCURY  BY  OZONE  ES  THE  AQUE- 
OUS PHASE, 

Chalmers     Univ.     of     Technology,     Goeteborg 
(Sweden).  Dept.  of  Inorganic  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04241 


NITRIFICATION    AND    NITROSATION    ON 
THE  SURFACE  OF  GAC, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.   of 

Environmental  Sciences  and  Engineering. 

For  primary  bibliographic   entry  see   Field   5D. 

W87-04268 


WATER  CHEMISTRY  AND  SEDEVIENTOLO- 
GICAL  OBSERVATIONS  EV  LnTLEFIELD 
LAKE,  MICHIGAN:  AMPLICATIONS  FOR  LA- 
CUSTRINE MARL  DEPOSITION, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Atmospher- 
ic and  Oceanic  Science. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04313 


AVAELABILTTY  OF  FERRIC  IRON  FOR  MI- 
CROBIAL REDUCTION  IN  BOTTOM  SEDI- 
MENTS OF  THE  FRESHWATER  TIDAL  POTO- 
MAC RIVER, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-04351 


2L.  Estuaries 


TIDAL  CIRCULATION  EV  NORTH  BISCAYNE 
BAY, 

Rosenstiel  School  of  Marine  and  Atmospheric  Sci- 
ence, Miami,  FL. 
J.  D.  Wang,  and  J.  van  de  Kreeke. 
Journal  of  Waterway,  Port,  Coastal  and  Ocean 
Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  6,  p 
615-631,   November   1986.    10  fig,   5  tab,   15  ref. 

Descriptors:  *Tidal  currents,  'North  Biscayne 
Bay,  *Model  studies,  'Bays,  'Barrier  islands,  'La- 
goons, Causeway,  Dredging,  Field  tests,  Numeri- 
cal models,  Wind-driven  currents,  Urbanization, 
Environmental  effects,  Hydrography,  Discharge, 
Physical  characteristics,  Florida,  Turbidity,  Flow 
characteristics,  Salinity. 

North  Biscayne  Bay  is  the  body  of  water  lying 
between  the  cities  of  Miami  and  Miami  Beach  on 
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the  lower  southeast  FL  coast.  Originally  a  shallow 
barrier  island  lagoon,  the  bay  has  undergone  a 
number  of  major  changes  since  the  beginning  of 
urbanization.  The  hydrodynamic  exchange  in  this 
barrier  island  lagoon  that  has  been  highly  modified 
by  dredging  and  causeway  construction  was  ana- 
lyzed using  field  measurements  and  numerical 
models.  Based  on  field  observations,  a  nested  nu- 
merical modelling  approach  was  adapted  to  deter- 
mine the  tidal  and  wind-driven  flow  and  circula- 
tion. The  nesting  of  one-  and  two-dimensional 
models  provided  an  efficient  solution  method  with- 
out sacrificing  predictive  ability  or  resolution.  Al- 
ternatives for  enhancing  hydrodynamic  transport 
and  circulation  by  modifying  the  geometry  of  the 
bay  were  evaluated  and  residence  times  for  present 
conditions  were  determined.  (Alexander-PTT) 
W87-03388 


NONLEVEAR  DATA  ASSDVIILATION  FOR 
SHALLOW  WATER  EQUATIONS  EV 
BRANCHED  CHANNELS, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-034O1 


SEA-ICE  MICROALGAE  TO  TEST  THE  HY- 
POTHESIS OF  PHOTOSYNTHETIC  ADAPTA- 
TION TO  HIGH  FREQUENCY  LIGHT  FLUC- 
TUATIONS, 

Laval  Univ.,  Quebec.  Dept.  de  Biologie. 
L.  Legendre,  M.  Rochet,  and  S.  Demers. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  97,  No.  3,  p  321-326,  June  30, 
1986.  1  fig,  1  tab,  23  ref. 

Descriptors:  'Hudson  Bay,  'Photosynthetic  adap- 
tation, 'Microalgae,  'Sea  ice,  'Fluctuating  illumi- 
nation, 'Adaptation,  Canada,  Photosynthetic  effi- 
ciency, Photosynthetic  capacity,  High  frequency 
light  fluctuations. 

Photosynthesis  versus  irradiance  was  measured 
under  steady  and  0.8-Hz  fluctuating  illumination, 
on  microalgae  sampled  in  April  and  May  1983  at 
the  ice-water  interface  of  Hudson  Bay  (Canada). 
Both  photosynthetic  capacity  and  photosynthetic 
efficiency  were  always  lower  when  measured 
under  flucatuating  illumination.  These  results  agree 
with  the  hypothesis  that  microalgae  can  adapt  then- 
photosynthesis  to  the  fluctuating  light  regime  of 
their  environment.  (Rochester-PTT) 
W87-03411 


TEMPORAL  FLUCTUATIONS  OF  WATER 
TEMPERATURE  EV  A  SARGASSUM  FOREST, 

Kyoto  Univ.  (Japan).  Dept.  of  Fisheries. 

T.  Komatsu. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  41,  No.  4,  p  235-243,  September  1985.  9  fig,  1 

tab,  12  ref. 

Descriptors:  'Water  temperature,  'Sargassum, 
•Marine  algae,  'Marine  environment,  Environ- 
ment, Fluctuations,  Distribution,  Spatial  distribu- 
tion, Temporal  distribution,  Fish,  Fish  behavior, 
Algae,  Aquatic  plants,  Marine  plants,  Physical 
properties,  Temperature. 

The  influence  of  a  Sargassum  forest  on  temporal 
fluctuations  in  temperatures  of  surrounding  water 
was  examined  in  relation  to  the  thermal  structure 
of  water  in  and  above  the  Sargassum  forest.  Water 
temperature  records  were  obtained  at  about  one- 
minute  intervals  for  almost  two  days  in  May  1977 
during  the  season  of  luxuriant  seaweed  growth, 
and  in  August  1977  during  the  season  of  little 
growth.  The  fluctuations  were  divided  into  two 
types.  (1)  A  diurnal  fluctuation  under  the  forest 
with  about  a  three-hour  lag  behind  that  above  the 
forest  during  the  season  of  luxuriant  growth  but 
with  about  a  30-minute  lag  during  the  season  of 
little  growth.  (2)  Sharp  spike-like  fluctuations  with 
periods  shorter  than  five  minutes  appearing  only  in 
the  dense  canopy  or  floating  seaweeds  in  the  sur- 
face and  subsurface  layers  during  the  period  of 
luxuriant  growth.  The  Sargassum  forest  seemed  to 
influence  the  spatial  distribution  of  water  tempera- 
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ture,  and  consequently  seemed  to  induce  the  fluc- 
tuations mentioned  above.  The  relationship  be- 
tween short  period  fluctuations  and  behaviors  of 
larval  fishes  were  discussed.  (Author's  abstract) 
W87-03429 


SEDIMENTATION  RATES  AND  HEAVY 
METAL  POLLUTION  OF  SEDIMENTS  IN  THE 
SETO  INLAND  SEA:  PART  4.  SUO-NADA, 

Government  Industrial  Research  Inst.,  Chugoku, 

•Cure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03430 


WINTERTIME         TEMPERATURE-SALINITY 
CHARACTERISTICS    IN    THE    SOUTHEAST- 
ERN HWANGHAE  (YELLOW  SEA), 
Korea  Ocean   Research  and   Development   Inst., 
Seoul  (Republic  of  Korea). 
H.-J.  Lie. 

Journal  of  the  Oceanographical  Society  of  Japan, 
Vol.  41,  No.  5,  p  291-298,  November  1985.  6  fig,  15 
ref. 

Descriptors:  *Temperature,  'Salinity,  'Yellow 
Sea,  'Physicochemical  properties,  'Marine  envi- 
ronment, 'Hydrography,  Chemical  properties, 
Physical  properties,  Stratification,  Mixing,  Basins, 
Water  currents,  Hydrology. 

Wintertime  temperature-salinity  (T-S)  properties  of 
the  southeastern  Hwanghae  (Yellow  Sea)  were 
analyzed,  based  on  long-term  hydrographic  data 
gathered  between  1961  and  1980.  During  winter,  a 
strong  thermohaline  front  is  formed  in  the  area 
west  of  Cheju-do,  extending  to  the  bottom.  This 
surface-to-bottom  front,  running  from  west  to  east, 
divides  water  properties  into  two  types:  one  of  low 
temperature  and  low  salinity  to  the  north  of  the 
front,  and  another  of  high  temperature  and  high 
salinity  to  the  south  of  the  front.  The  existence  of 
the  front  suggests  that  there  is  no  northward  flow 
in  the  study  area,  a  finding  which  runs  counter  to 
the  assumption  that  a  Warm  Current  carries  waters 
of  high  temperature  and  salinity  to  the  north.  T-S 
diagrams  show  that  in  winter  the  Hwanghae  Warm 
Current  Water  and  the  Hwanghae  Cold  Water  are 
the  representative  water  masses  in  the  study  area. 
(Author's  abstract) 
W87-03431 


KINETICS  OF  NITROGEN-  OR  PHOSPHO- 
RUS-LIMITED GROWTH  AND  EFFECTS  OF 
GROWTH  CONDITIONS  ON  NUTRIENT 
UPTAKE  IN  CHATTONELLA  ANTIQUA, 

National  Inst,  for  Environmental  Studies,  Yatabe 
(Japan).  Div.  of  Water  and  Soil  Environment. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03432 


BOX  MODEL  ANALYSIS  OF  HYDROGRAPHY 
AND  BEHAVIOUR  OF  NITROGEN  AND 
PHOSPHORUS  IN  A  EUTROPHIC  ESTUARY, 

Tokai  Regional  Fisheries  Research  Lab.,  Tokyo 

(Japan). 

Y.  Matsukawa,  and  T.  Suzuki. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  41,  No.  6,  p  407-426,  December  1985.  13  fig,  4 

tab,  18  ref. 

Descriptors:  'Model  studies,  'Hydrography,  'Ni- 
trogen, 'Phosphorus,  'Eutrophication,  'Estuaries, 
•Salt  balance,  'Nutrients,  Estuarine  environment, 
Environment,  Temperature,  Water  temperature, 
Salinity,  Physical  properties,  Chemical  properties, 
Photosynthesis,  Sedimentation,  Deposition,  De- 
composition, Phytoplankton,  Plankton,  Stratifica- 
tion, Aerobic  conditions,  Anaerobic  conditions, 
Distribution. 

The  mechanism  of  eutrophication  in  Atsumi  Bay,  a 
shallow  and  partially  mixed  estuary,  was  investi- 
gated. The  distributions  of  temperature,  salinity, 
and  concentrations  of  all  nitrogen  and  phosphorus 
compounds  were  observed  once  a  month  through- 
out a  year.  Supplies  of  freshwater  and  nutrients 
were  estimated,  and  balances  of  salt  and  nutrients 
were  examined  using  a  modified  box  model.  The 
deduced    estuarine    hydrography    and    calculated 


values  of  photosynthesis,  decomposition,  deposi- 
tion, and  sedimentation  were  compared  with  those 
obtained  by  in  situ  observations  and  laboratory 
experiments.  It  was  found  that  the  factors  responsi- 
ble for  the  appearance  of  heavy  eutrophication 
include  not  only  the  general  increase  of  nutrient 
supply  from  land  but  also  nutrient  accumulation  in 
the  rainy  season  just  before  summer,  the  N/P  ratio 
of  the  supply  from  land  being  favorable  for  uptake 
by  phytoplankton,  formation  of  semi-closed  circu- 
lations of  the  nutrients  associated  with  stratifica- 
tion and  vertical  circulation  of  estuarine  water,  and 
possibly  the  inorganic  turnover  of  phosphorus 
under  aerobic  and  anaerobic  conditions.  The  use- 
fulness of  the  modified  box  model  for  obtaining  a 
synoptic  understanding  of  the  estuarine  system  was 
also  demonstrated.  (Author's  abstract) 
W87-03433 


ANOXIC  WATER  MASS  IN  HIUCHI-NADA: 
PART  1.  DISTRIBUTION  OF  THE  ANOXIC 
WATER  MASS, 

Kagawa  Univ.,  Takamatsu  (Japan).  Dept.  of  Agri- 
cultural Chemistry. 
T.  Ochi,  and  H.  Takeoka. 

Journal  of  the  Oceanographical  Society  of  Japan, 
Vol.  42,  No.  1,  p  1-11,  February  1986.  12  fig,  1  tab, 
9  ref.  Ministry  of  Education,  Science  and  Culture 
(Japan)  Grants-in-Aid  for  Scientific  Research 
Projects  56030067,  57030063,  and  58030055. 

Descriptors:  'Sea  of  Hiuchi,  'Thermostratifica- 
tion,  'Anaerobic  conditions,  'Thermocline,  'Strat- 
ification, 'Hydrology,  'Basins,  'Anoxia,  Dissolved 
oxygen,  Oxygen,  Sedimentation,  Japan,  Organic 
matter,  Sediments,  Oceanography,  Oxygen  re- 
quirements. 

Distribution  of  the  anoxic  water  mass  in  the  east- 
ern part  of  the  Sea  of  Hiuchi  was  investigated  from 
1981  to  1983.  A  cold  water  mass  was  found  on  the 
bottom  of  the  area  in  summer,  and  a  second 
(lower)  thermocline  appeared  just  above  the  cold 
water  mass.  The  anoxic  water  was  observed  below 
a  second  thermocline.  The  horizontal  distribution 
of  the  cold  water  mass  coincided  with  that  of  the 
anoxic  water  mass,  and  also  with  a  region  of  high 
concentration  of  organic  matter  in  the  sediment. 
These  results  suggest  two  important  effects  of  the 
second  thermocline  on  the  generation  of  the  anoxic 
water  mass.  First,  it  prevents  supply  of  dissolved 
oxygen  from  the  upper  to  bottom  layer  of  the 
water  column.  Second,  it  accelerates  settling,  re- 
sulting in  a  large  accumulation  of  organic  matter  in 
the  bottom  water  and  the  sediment,  which  leads  to 
an  increase  in  the  rate  of  oxygen  consumption.  The 
net  oxygen  consumption  rate  in  the  bottom  layer  in 
this  sea  was  much  smaller  than  that  in  Mikawa 
Bay,  where  anoxia  occurs  at  almost  the  same  level 
as  in  the  Sea  of  Hiuchi.  This  also  suggests  the 
important  role  of  the  second  thermocline.  (See  also 
W87-03435)  (Author's  abstract) 
W87-03434 


ANOXIC  WATER  MASS  IN  HIUCHI-NADA: 
PART  2.  THE  HEAT  AND  OXYGEN  BUDGET 
MODEL, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Ocean 

Engineering. 

H.  Takeoka,  T.  Ochi,  and  K.  Takatani. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  42,  No.  1,  p  12-21,  February  1986.  9  fig,  3  ref. 

Ministry    of    Education,     Science    and    Culture 

(Japan)    Grants-in-Aid    for    Scientific    Research 

Projects  56030067,  57030063,  and  58030055. 

Descriptors:  'Thermocline,  'Heat  budget, 
•Oxygen  balance,  'Anaerobic  conditions,  'Stratifi- 
cation, 'Basins,  'Hydrology,  'Anoxia,  'Sea  of 
Hiuchi,  Japan,  Physical  properties,  Temporal  dis- 
tribution, Distribution,  Diffusivity,  Oxygen  re- 
quirements, Model  studies. 

Temporal  variation  of  the  anoxic  water  mass  in  the 
Sea  of  Hiuchi  was  investigated.  Vertical  diffusivi- 
ties  at  the  thermoclines  and  oxygen  consumption 
rates  in  the  middle  and  lower  layers  were  estimat- 
ed by  box  model  analysis  using  the  results  of  field 
observations.  The  time  scale  for  anoxia  and  the 
degree  of  anoxia  were  examined  for  various  condi- 
tions on  the  basis  of  the  obtained  diffusivities  and 


consumption  rates.  Results  indicated  that  the  time 
scale  for  anoxia  is  about  a  week  in  the  case  where 
serious  anoxia  occurs,  and  that  the  degree  of 
anoxia  is  sensitive  to  the  diffusivity  at  the  second 
thermocline.  The  anoxia  which  occurred  frequent- 
ly in  the  1960s  and  1970s  is  deduced  to  be  caused 
by  oxygen  consumption  rates  a  few  times  larger 
than  the  average  at  present  and  by  diffusivities  a 
few  tens  of  per  cent  smaller  than  those  under 
normal  conditions.  (See  also  W87-03434)  (Author's 
abstract) 
W87-03435 


HEAVY     METALS     AND     ACCUMULATION 

RATES  OF  SEDIMENTS  IN  OSAKA  BAY,  THE 

SETO  INLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03436 


SEASONAL  ANADROMOUS  MIGRATION  OF 
THE  PIKE  (ESOX  LUCIUS  L.)  IN  COASTAL 
AREAS  OF  THE  NORTHERN  BOTHNIAN 
SEA, 

Umea  Univ.,  Homefors  (Sweden).  Norrby  Lab.  for 

Aquatic  Research. 

K.  Muller. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  3,  p  315-330,  September  1986.  11  fig,  3  tab,  14 

ref. 

Descriptors:  'Seasonal  distribution,  'Fish  migra- 
tion, 'Pike,  'Bothnian  Sea,  'Coastal  waters, 
Spawning,  Angeran  estuary,  Estuaries,  Tempera- 
ture, Esox  lucius. 

The  freshwater  fish  species,  Esox  lucius  L.,  has 
adapted  to  live  most  of  its  life  in  the  brackish 
coastal  water  areas  of  the  northern  Bothnian  Sea. 
The  spawning  period  of  the  pike  is  in  mid-May, 
just  as  the  ice  breaks  up  and  the  water  temperature 
is  around  5  C.  But  pike  hatched  in  a  stream,  are 
able  to  find  the  'parent  stream'  and  migrate  into 
this  stream  at  the  right  time  for  spawning.  In  the 
freshwater  biotopes  the  water  temperature  has 
risen  to  10  to  15  C  by  the  second  half  of  the  May. 
After  spawning,  pike  migrate  back  to  the  sea, 
living  there  for  10  month  of  the  year.  The  fish  may 
be  led  to  the  stream  by  olfactory  orientation  as  the 
stream  water  flows  under  the  ice  unmixed  above 
the  brackish  water  a  long  way  out  into  the  sea.  A 
clear  increase  in  the  number  of  adult  pike,  tagged 
in  earlier  years,  could  be  observed  at  the  end  of 
March  for  a  distance  of  2-3  km  from  the  mouth  of 
the  Angeran  estuary.  The  sea  area  at  the  Angeran 
estuary  functions  as  a  'waiting-room'  in  the  early 
spring  for  adult  pike.  The  somewhat  higher  water 
temperature  of  the  Angeran  water  flowing  out  into 
the  sea  may  be  the  trigger  that  leads  the  pike  into 
the  stream.  This  is  confirmed  by  the  clear  differ- 
ences in  the  water  temperature  of  the  sea  and  the 
stream  Angeran  in  springtime.  (Lantz-PTT) 
W87-03444 


DIFFERENTIAL  DISSOLUTION  OF  A  PLEIS- 
TOCENE REEF  IN  THE  GROUND-WATER 
MIXING  ZONE  OF  COASTAL  YUCATAN, 
MEXICO, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03455 


TURBULENCE  MEASUREMENTS  IN  THE 
GREAT  OUSE  ESTUARY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

J.  R.  West,  D.  W.  Knight,  and  K.  Shiono. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  112,  No.  3,  p  167-180,  March  1986. 
5  fig,  1  tab,  32  ref.  append. 

Descriptors:  'Great  Ouse  Estuary,  'Flow  meas- 
urements, 'Turbulent  flow,  'River  flow,  'Flow- 
meters, Stratified  flow,  Boundary  layers,  Richard- 
son number,  Reynolds  number,  Quadrant  analysis. 
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Field  measurements  were  made  of  the  turbulent 
fluctuations  of  the  longitudinal  and  vertical  com- 
ponents of  velocity  by  using  an  electro  magnetic 
flowmeter  in  a  partially  mixed  reach  of  the  Great 
Ouse  estuary.  An  error  analysis  of  the  results 
showed  that  the  measurement  technique  was  satis- 
factory for  determining  most  turbulence  param- 
eters. The  effects  of  stratification  were  clearly 
apparent  in  the  length  scales,  energy  spectra,  and 
cospectra  of  the  turbulent  fluctuations.  The  char- 
acteristics of  the  turbulence  were  similar  to  those 
for  laboratory  flume  data  and  stably  stratified  at- 
mospheric boundary  layer  data  for  various  specific 
conditions.  More  data  are  required  to  cover  a 
wider  range  of  conditions.  (Author's  abstract) 
W87-03456 


SEDIMENTOLOGY,  GEOCHRONOLOGY, 

AND  TRACE  METALS  IN  THE  NANTICOKE 
AND  CHOPTANK  RIVERS,  CHESAPEAKE 
BAY, 

Maryland  Univ.,  College  Park.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03557 


TIDAL  FLUXES  OF  METALS  THROUGH  THE 
MERSEY  ESTUARY,  1982-1984, 

Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03604 


DISTRIBUTIONS  OF  ORGANIC  CARBON 
AND  SULFUR  EV  SURFICIAL  SEDIMENTS  OF 
THE  MARYLAND  PORTION  OF  CHESA- 
PEAKE BAY, 

Maryland  Geological  Survey,  Baltimore.  Coastal 
and  Estuarine  Geology  Program. 
E.  L.  Hennessee,  P.  J.  Blakeslee,  and  J.  M.  Hill. 
Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
56,  No.  5,  p  674-683,  September  1986.  7  fig,  1  tab, 
51  ref.  EPA  Cooperative  agreement  R805965. 

Descriptors:  'Organic  carbon,  'Sulfur,  'Sedi- 
ments, 'Chesapeake  Bay,  'Maryland,  Sampling, 
Path  of  pollutants,  Marine  environment,  Silt  fac- 
tors, Clays,  Organic  matter,  Interstitial  water, 
Bottom  sediments,  Estuaries,  Methane,  Sulfides, 
Geochemistry. 

The  distribution  of  organic  carbon  and  total  sulfur 
within  surface  sediments  of  Maryland's  Chesa- 
peake Bay  was  studied  from  the  analysis  of  696 
samples.  Northern  bay  sediments  contain  propor- 
tionately more  organic  carbon  and  less  sulfur  than 
those  deposited  in  the  middle  bay.  Although  the 
nature  and  amount  of  organic  carbon  control  sulfur 
distribution  in  marine  environments,  production  of 
authigenic  iron  sulfides  in  the  northern,  fresher 
water  reaches  of  the  bay  appears  to  be  sulfate- 
limited.  Organic  carbon  and  sulfur  distributions  in 
the  middle  bay  were  more  typical  of  those  found  in 
marine  environments.  Primary  production,  in  con- 
trast to  fluvial  input  in  the  northern  bay,  was  the 
dominant  source  of  organic  matter.  Sediment 
carbon  content  was  more  closely  associated  with 
clay  than  silt  and  varies  over  a  narrower  range  of 
concentrations.  Sulfate  reduction  was  independent 
of  sulfate  concentrations  in  overlying  water  result- 
ing in  production  of  larger  concentrations  of  authi- 
genic sulfide  minerals.  Knowledge  of  carbon  and 
sulfur  distributions  combined  with  interstitial  water 
data  permits  classification  of  northern  and  middle 
bay  geochemistry  in  terms  of  Bonner's  scheme. 
The  carbon  and  sulfur  contents  of  bottom  sedi- 
ments were  indicative  of  the  range  of  values  and 
distribution  pattern  associated  with  methanic  and 
sulfidic  subenvironments  comprising  the  headward 
reach  of  this  large,  partially  mixed  estuary.  (Mi- 
chael-PTT) 
W87-03654 


BIODEPOSITION  BY  THE  RIBBED  MUSSEL 
GEUKENSIA  DEMISSA  IN  A  SALT  MARSH, 
SAPELO  ISLAND,  GEORGIA, 

Corpus  Christi  State  Univ.,  TX.  Dept.  of  Geology. 
J.  M.  Smith,  and  R.  W.  Frey. 
Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
55,  No.  6,  p  817-828,  November  1985.  14  fig,  4  tab, 


22  ref. 

Descriptors:  'Mussels,  'Salt  marshes,  'Georgia, 
'Deposition,  Tidal  floods,  Sedimentation,  Ponded 
streams,  Sediment  load,  Accumulation,  Accretion, 
Coastal  waters,  Habitats,  Seasonal  variation. 

The  quantitative  aspects  of  biodeposition  by  the 
ribbed  mussel  were  evaluated  in  a  Georgia  coastal 
salt  marsh.  Seasonal  biodeposition  rates  for  ponded 
water  and  transitional  marsh  habitats  were  based 
on  mussel  density,  duration  of  tidal  inundation  and 
in  situ  individual  mussel  biodepositional  rates  per 
season.  These  rates  were  compared  with  contem- 
poraneous physiochemical  deposition  and  previous 
measurements  of  net  seasonal  accumulation  in 
nearby  similar  habitats  and  suggest  that  mussel 
biodeposition  can  account  for  nearly  all  net 
summer  sediment  accumulation  as  well  as  signifi- 
cant fractions  of  spring  and  fall  accumulation. 
Winter  mussel  biodeposition  was  negligible.  Con- 
siderable local  recycling  of  biodeposits  and  other 
sediment  was  suggested.  Mussel  biodeposition  con- 
stitutes a  large  portion  of  the  annual  marsh  sedi- 
ment budget,  is  geologically  important  in  the  ac- 
cretion of  Georgia  salt  marshes  and  may  be  an 
important  factor  in  many  other  salt  marshes.  (Au- 
thor's abstract) 
W87-03655 


SEDIMENT  ACCUMULATION  IN  A  BACK- 
BARRIER  LAGOON,  GREAT  SOUND,  NEW 
JERSEY, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Marine,  Earth  and  Atmospheric  Sciences. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-03656 


COMPACTION  AND  MOVEMENT  OF  INTER- 
STITIAL WATER  IN  BOTTOM  SEDIMENTS 
OF  THE  SAGUENAY  FJORD,  QUEBEC, 
CANADA, 

Quebec   Univ.,    Chicoutimi.    Dept.    des   Sciences 

Fondamentales. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03661 


SILICICLASTIC  COASTAL  SABKHA,  CAPRI- 
CORN COAST,  QUEENSLAND,  AUSTRALIA, 

University  of  New  England,  Armidale  (Australia). 

Dept.  of  Geology  and  Geophysics. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03662 


INFLUENCE  OF  WATER-SALT  REGEVIEN  OF 
SANDY  SODLS  OF  THE  ARAL  SEASHORE  ON 
THE  DISTRIBUTION  OF  MICROORGA- 
NISMS, 

Leningrad  Teacher's  Coll.  (USSR). 
For  primary  bibliographic  entry  see   Field   2G. 
W87-03682 


CADMIUM     EN     FRESH     AND    ESTUARTNE 
WATERS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03701 


REVIEW  OF  THE  FACTORS  AFFECTING  THE 
DEVELOPMENT  OF  GHYBEN-HERTZBERG 
LENSES  EN  THE  BAHAMAS, 

Ministry  of  Works  and  Utilities,  Nassau  (The  Ba- 
hamas). Family  Island  Div. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03738 


MODEL    FOR    VERTICAL    DIFFUSION     EN 
STRATIFIED  FLOWS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03859 


ENEXPENSD7E  EN  SITU  TEME-ENTEGRATTNG 
SEA  WATER  NUTRIENT  SAMPLER, 

Victoria   Ministry   for   Conservation,   Queenscliff 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 

(Australia).  Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03899 


SEASONAL  AND  ENVIRONMENTAL  VARIA- 
TION EN  PROTEIN  AND  CARBOHYDRATE 
LEVELS  EV  THE  HEMOLYMPH  FROM 
AMERICAN  OYSTERS  (CRASSOSTREA  VIR- 
GINICA  GMELTN), 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  Applied  Forestry 
Research  Inst. 

W.  S.  Fisher,  and  R.  I.  E.  Newell. 
Comparative   Biochemistry   and   Physiology   (A) 
CBPAB5,  Vol.  85,  No.  2,  p  365-372,  1986.  6  fig,  1 
tab,  24  ref.   University  of  Maryland   Sea  Grant 
College  Grant  NA84-AA-D-00014. 

Descriptors:  'American  oysters,  'Proteins,  'Car- 
bohydrates, 'Hemolymph,  'Seasonal  variation, 
Virginia,  Maryland,  Temperature,  Salinity,  Starva- 
tion. 

Carbohydrate  and  protein  levels  in  cell-free  hemo- 
lymph of  Crassostrea  virginica  collected  in  Virgin- 
ia and  Maryland  exhibited  a  pronounced  seasonal 
cycle,  possibly  linked  to  the  oyster's  reproductive 
cycle.  There  also  were  persistent  differences  in  the 
hemolymph  carbohydrate  and  protein  levels  be- 
tween oysters  collected  from  different  localities. 
The  influence  on  the  hemolymph  carbohydrate 
and  protein  concentrations  in  oysters  in  laboratory 
aquaria  of  changes  in  temperature  and  salinity, 
alone  and  in  combination,  varied  according  to  the 
season  and  site  of  collection.  Hemolymph  protein 
and  carbohydrate  levels  in  oysters  starved  for  7 
days  did  not  differ  from  those  of  animals  that  had 
been  fed.  (Rochester-PTT) 
W87-03923 


EFFECT  OF  ACCXJMATION  ON  SALINITY 
TOLERANCE  OF  THE  MYSID,  MYSIDOPSIS 
BAHIA  MOLENOCK, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-03924 


LIPIDS  AND  FATTY  ACIDS  IN  PLANKTON 
FROM  THE  FINNISH  COASTAL  WATERS  OF 
THE  BALTIC  SEA, 

Valtion  Teknillinen  Tutkimuskeskus,  Espoo  (Fin- 
land). Elintarvikelaboratorio. 
J.  K.  Kaitaranta,  R.  R.  Linko,  and  R.  Vuorela. 
Comparative     Biochemistry    and     Physiology(B) 
CBPBB8,  Vol.  85,  No.  2,  p  427-433,  1986.  3  tab,  44 
ref. 

Descriptors:  'Fatty  acids,  'Lipids,  'Plankton, 
'Baltic  Sea,  'Coasts,  'Chemical  composition, 
'Finland,  Diatoms,  Zooplankton,  Phytoplankton, 
Distribution,  Seasonal  distribution,  Copepods, 
Crustaceans. 

Phytoplanktonic  diatoms  dominate  in  early 
summer  in  the  Finnish  coastal  waters,  changing  to 
zooplanktonic  Rotatoria  in  June  and  later  to  Cope- 
poda.  The  lipid  contents  in  plankton  varied  from 
0.2  to  2.5%  wet  weight  or  from  1.9  to  17.0%  dry 
weight,  respectively.  Triglycerides  and  polar  lipids 
together  dominated  in  phytoplankton,  while  polar 
lipids  alone  were  the  major  lipid  in  zooplankton. 
Exceptionally  high  proportions  of  free  fatty  acids 
were  found  in  most  samples,  whereas  wax  esters 
were  detected  only  as  minor  components.  More 
than  two  thirds  of  the  fatty  acids  in  phytoplankton 
were  composed  of  C16  acids,  whereas  palmitic 
acid  together  with  polyenoic  C20  and  C22  acids 
dominated  in  zooplankton.  Monoenoic  C20  and 
C22  acids,  often  abundant  in  copepods,  were  found 
only  in  minor  amounts.  (Author's  abstract) 
W87-03970 


STABLE  LEAD  ISOTOPES  RATIOS  IN  MAJOR 
FRENCH  RIVERS  AND  ESTUARIES, 

Institut    de    Biogeochimie    Marine,     Montrouge 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04015 
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PHYTOPLANKTON  SPECIES  SUCCESSIONS 
AND  THEIR  HYDROLOGICAL  ENVIRON- 
MENT AT  A  COASTAL  STATION  OFF 
SYDNEY, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Hobart  (Australia).  Marine  Labs. 
G.  M.  Hallegraeff,  and  D.  D.  Reid. 
Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  3,  p  361-377,  1986.  6 
fig,  25  ref,  append. 

Descriptors:  •Phytoplankton,  'Succession,  •Spe- 
cies composition,  'Marine  environment,  *Coasts, 
Ecology,  Sydney,  Australia,  Flow  pattern,  Plank- 
ton, Classification,  Diatoms,  Nutrients,  Seasonal 
variation,  Water  currents,  Dinoflagellates,  Envi- 
ronment, Ecosystems. 

Phytoplankton  species  occurrence  was  studied 
during  1978-1981  at  a  coastal  station  off  Sydney 
and  succession  patterns  were  sought  using  polythe- 
ne agglomerative  classification  analysis.  Three 
major  phytoplankton  categories  were  distin- 
guished: (1)  a  large  group  of  species  (including 
most  nanoplankton),  present  throughout  the  year; 
(2)  a  group  of  diatom  species  which  bloomed  fol- 
lowing episodic  nutrient  enrichments  in  spring, 
early  summer,  autumn,  and  winter;  and  (3)  a  group 
of  warm-water  species  (e.g.,  Trichodesmium)  asso- 
ciated with  admixture  of  tropical  water  masses. 
Gross  features  of  the  phytoplankton  cycle  in  these 
waters  are  related  to  the  erratic  flow  pattern  of  the 
East  Australian  Current.  However,  clear  short- 
term  (4-14  weeks)  species  successions  were  evident 
within  the  spring  and  summer  diatom  blooms. 
These  began  with  small  diatoms  followed  by  large 
diatoms  and  then  by  large  dinoflagellates.  This 
sequence  is  identical  to  that  observed  in  coastal 
waters  of  other  parts  of  the  world.  A  phytoplank- 
ton checklist  (280  species)  for  Sydney  coastal 
waters  is  included  as  an  appendix.  (Author's  ab- 
stract) 
W87-04122 


SPECIES  COMPOSITION  AND  ABUNDANCE 
OF  SCYPHOMEDUSAE  IN  PORT  PHILLIP 
BAY,  VICTORIA, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Zoology. 
M.  S.  Fancett. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  3,  p  379-384,  1986.  4 
fig,  19  ref. 

Descriptors:  *Species  composition,  •Population 
density,  *  Scyphomedusae,  *Port  Phillip  Bay, 
•Plankton,  'Neritic  environment,  Density,  Preda- 
tors, Zooplankton,  Environment,  Biomass,  Season- 
al variation,  Life  cycles,  Distribution  patterns, 
Ecosystems,  Australia. 

Five  species  of  Scyphomedusae  were  identified 
from  plankton  samples  collected  between  April 
1983  and  June  1985  in  Port  Phillip  Bay:  Cyanea 
capillata,  Pseudorhiza  haeckeli,  Aurelia  aurita,  Pe- 
lagia  noctiluca,  and  Catostylus  mosaicus.  Abun- 
dances of  Scyphomedusae  fluctuated  seasonally. 
Cyanea  capillata  was  dominant  from  May  to  Sep- 
tember with  maximum  abundances  of  approximate- 
ly 100  adults  per  1000  cu  m  (mean  3.5  per  1000  cu 
m)  and  200  ephyrae  per  1000  cu  m  (mean  16.5  per 
1000  cu  m).  Ephyrae  of  C.  capillata  occurred 
throughout  the  year  with  maximum  biomass  be- 
tween May  and  July.  Pseudorhiza  haeckeli  was 
dominant  between  November  and  April  with  maxi- 
mum abundances  of  approximately  100  adults  per 
1000  cu  m  (mean  1.8  per  1000  cu  m).  Aurelia  aurita 
was  collected  throughout  the  year,  P.  noctiluca 
occurred  from  January  to  April,  and  C.  mosaicus 
occurred  from  September  to  March.  (Author's  ab- 
stract) 
W87-04123 


PRACTICAL  ASPECTS  OF  ACCURATE  TIDAL 
COMPUTATIONS, 

Rijkswaterstaat,  Eindhoven  (Netherlands). 

G.  S.  Stelling,  A.  K.  Wiersma,  and  J.  B.  T.  M. 

Willemse. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  9,  p  802-817,  September 

1986.  23  fig,  8  ref. 


Descriptors:  *Estuaries,  'Hydraulics,  'Tides, 
•Model  studies,  Waves,  Tidal  waves,  Alternative 
Direction  Implicit  method,  Shallow  water,  Wave 
propagation,  Intertidal  areas,  Scheldt  Estuary, 
Netherlands,  Ems-Dollard  Estuary,  Calibrations, 
Mathematical  models. 

Alternative  Direction  Implicit  (ADI)  methods  are 
widely  used  for  the  approximation  of  shallow 
water  equations.  For  calibration  the  size  of  the 
timestep  is  often  based  upon  the  so-called  propaga- 
tion factor.  This  factor  gives  only  a  minor  indica- 
tion of  the  numerical  propagation  speed  of  the  tidal 
wave.  It  is  shown  that  the  numerical  propagation 
speed  depends  entirely  on  the  geometry  and  the 
bathymetry  combined  with  the  spatial  gridsize  and 
the  timestep.  Another  factory  that  influences  the 
propagation  of  the  tidal  wave  in  a  computation 
model  is  the  numerical  simulation  of  intertidal  flats. 
Numerical  examples  are  given.  (Author's  abstract) 
W87-04197 


ADVECTIVE    ACCELERATION    AND    MASS 
TRANSPORT  IN  ESTUARIES, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-04203 


DIET  OF  SUBYEARLING  CHINOOK  SALMON 
(ONCORHYNCHUS  TSHAWYTSCHA)  IN  THE 
COLUMBIA  RD7ER  ESTUARY  AND  CHANGES 
EFFECTED  BY  THE  1980  ERUPTION  OF 
MOUNT  ST.  HELENS, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-0421 1 


ECOLOGICAL  STUDDXS  IN  THE  BAY  OF 
PARANAGUA  I.  HORIZONTAL  DISTRIBU- 
TION AND  SEASONAL  DYNAMICS  OF  THE 
PHYTOPLANKTON, 

Universidade  Federal  do  Parana,  Curitiba  (Brazil). 

Centro  de  Biologia  Mannha. 

F.  P.  Brandini. 

Boletin  do  Instituto  Oceanografico,  Vol.  33,  No.  2, 

p  139-147,  1985.  5  fig,  2  tab,  22  ref.  CNPq  Grant 

40.3911/82. 

Descriptors:  'Ecology,  'Bays,  'Brazil,  'Phyto- 
plankton growth,  'Distribution  patterns,  'Popula- 
tion dynamics,  Distribution,  Spatial  distribution, 
Seasonal  distribution,  Swamps,  Mangrove  swamps, 
Biomass,  Photosynthesis,  Chlorophyll,  Tempera- 
ture, Water  temperature,  Physical  properties,  Hy- 
drogen ion  concentration,  Salinity,  Nitrogen,  Nu- 
trients, Growth,  Phosphates,  Silicates,  Rainfall. 

Five  stations  were  sampled  monthly  in  the  Bay  of 
Paranagua  (Brazil)  to  measure  environmental  pa- 
rameters that  regulate  phytoplankton  growth  and 
distribution  throughout  the  year.  Surface  tempera- 
ture varied  from  17  to  30  C.  The  yearly  average 
values  for  salinity,  dissolved  oxygen,  and  pH 
ranged  from  .938  to  3.200%,  5.17  to  5.53  ml/1,  and 
7.46  to  8.18,  respectively.  Average  concentrations 
of  total  inorganic  nitrogen,  phosphate,  and  silicate 
varied  from  3.31  to  8.48,  0.38  to  0.97,  and  27.68  to 
98.36  micrograms-at/1,  respectively,  with  increas- 
ing concentrations  toward  the  inner  bay.  Chloro- 
phyll-a  at  the  surface  varied  between  2.86  and 
13.99  mg/cu  m  with  high  concentrations  in  the 
inner  bay  associated  with  high  nutrient  contents 
and  lower  salinities.  Low  photosynthetic  rates 
were  measured  at  the  surface,  varying  from  0.01  to 
7.36  mg  C/cu  m/h.  Phytoflagellates  and  Skeleton- 
ema  costatum  dominated  the  phytoplankton  popu- 
lation. The  temporal  fluctuations  in  the  inner  bay 
are  associated  with  the  rainfall  regime.  High 
amounts  of  precipitation  increase  the  concentra- 
tions of  nutrients  and  consequently  improve  the 
phytoplankton  growth.  This  is,  however,  limited 
by  nitrogen  deficiency  (indicated  by  low  N  to  P 
ratios)  and  turbidity.  (Author's  abstract) 
W87-04218 


ENGINEERING  MODEL  FOR  WELL-MIXED 
TIDAL  BASIN, 


Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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MODAL  DECOMPOSITION  OF  THE  INTER- 
NAL TIDE  IN  A  DEEP,  STRONGLY  STRATI- 
FIED INLET:  KNIGHT  INLET,  BRITISH  CO- 
LUMBIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

A.  J.  Webb,  and  S.  Pond. 

Journal  of  Geophysical   Research  (c)  JGRCEY, 

Vol.  91,  No.  8,  p  9721-9738,  August  15,  1986.  10 

fig,  4  tab,  17  ref.  NSERC  (Canada)  Grant  A-8301. 

Descriptors:  'Model  studies,  'Water  currents, 
•Waves,  'Tidal  hydraulics,  'Tidal  currents, 
•Inlets,  Cyclesondes,  Propagating  waves,  Profiles, 
Stratification. 

The  question  -  how  much  of  the  internal  tide 
propagating  up  Knight  Inlet  is  reflected  by  a  right- 
angled  bend  is  answered.  The  internal  tide  is  gener- 
ated by  the  interaction  of  the  barotropic  tide  with 
a  shallow  sill  seaward  of  the  bend.  It  then  propa- 
gates in  both  directions  as  a  traveling  Kelvin  wave. 
The  up-inlet  propagating  wave  then  encounters  the 
bend,  where  some  of  it  may  be  reflected.  Cycle- 
sonde  current  meter  data  were  collected  at  four 
stations.  The  vertical  profiles  of  amplitude  and 
phase  of  the  M2  constituent  of  longitudinal  veloci- 
ty and  density  fluctuations  are  decomposed  into  a 
truncated  series  of  normal  modes  for  waves  propa- 
gating both  up-inlet  and  down-inlet.  At  the  two 
stations  up-inlet  of  the  sill,  acceptable  fits  can  be 
obtained  using  only  two  up-inlet  propagating 
waves,  indicating  that  the  data  are  compatible  with 
the  low  reflection.  At  the  two  stations  seaward  of 
the  sill,  the  up-inlet  flux  is  of  the  same  order  of 
magnitude  as  the  down-inlet  flux,  indicating  a 
second  source  of  internal  tide  seaward  of  those 
two  stations.  The  results  indicate  that  only  30-50% 
of  the  power  removed  from  the  barotropic  tide  is 
being  fed  into  the  internal  tide  in  the  summer. 
(McFarlane-PTT) 
W87-04260 


MEASUREMENT  OF  VOLATDLE  AROMATIC 
HYDROCARBONS  IN  AN  INDUSTRIAL  ESTU- 
ARY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04294 


ASSESSMENT  OF  TRACE  ELEMENT  GEO- 
CHEMISTRY OF  HAMPTON  ROADS 
HARBOR  AND  LOWER  CHESAPEAKE  BAY 
AREA  SEDIMENTS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04311 


SIMPLIFIED  METHOD  FOR  DISSOLVED 
DNA  DETERMINATION  IN  AQUATIC  ENVI- 
RONMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 

of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04347 


AVAILABILITY  OF  FERRIC  BRON  FOR  MI- 
CROBIAL REDUCTION  IN  BOTTOM  SEDI- 
MENTS OF  THE  FRESHWATER  TTOAL  POTO- 
MAC RD/ER, 

Geological  Survey,  Reston,  VA. 

D.  R.  Lovley,  and  E.  J.  P.  Phillips. 

Applied       and       Environmental       Microbiology 

AEMIDF,   Vol.   52,  No.   4,  p  751-757,  October 

1986.  4  fig,  1  tab,  32  ref. 

Descriptors:  'Biodegradation,  •Metabolism,  *Iron 
compounds,  'Aquatic  bacteria,  'River  sediments, 
•Reduction,  Methane  production,  Estuaries,  Poto- 
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mac  River,  Clays,  Incubation,  Ferric  oxyhydrox- 
ide. 

The  distribution  of  Fe(III),  its  availability  for  mi- 
crobial reduction,  and  factors  controlling  Fe(III) 
availability  in  freshwater  sediments  from  the  Poto- 
mac Estuary  were  investigated.  Fe(III)  reduction 
in  sediments  incubated  under  anaerobic  conditions 
and  depth  profiles  of  oxalate-extractable  Fe(III) 
indicated  that  Fe(III)  reduction  was  limited  to 
depths  of  4  cm  or  less,  with  the  most  intense 
Fe(IH)  reduction  in  the  top  1  cm.  In  incubations  of 
the  upper  4  cm  of  the  sediments,  Fe(III)  reduction 
was  as  important  as  methane  production  as  a  path- 
way for  anaerobic  electron  flow  because  of  the 
high  rates  of  Fe(III)  reduction  in  the  0-  to  0.5-cm 
interval.  Most  of  the  oxalate-extractable  Fe(III)  in 
the  sediments  was  not  reduced  and  persisted  to  a 
depth  of  at  least  20  cm.  The  oxalate-extractable 
Fe(III)  that  was  preserved  in  the  sediments  was 
considered  to  be  in  a  form  other  than  amorphous 
Fe(Iir)  oxyhydroxide,  since  synthetic  amorphous 
Fe(III)  oxyhydroxide,  amorphous  Fe(III)  oxyhy- 
droxide adsorbed  onto  clay,  and  amorphous 
Fe(III)  oxyhydroxide  saturated  with  adsorbed 
phosphate  or  fulvic  acid  were  all  readily  reduced. 
Fe304and  the  mixed  Fe(III)-Fe(II)  compound(s) 
produced  during  the  reduction  of  amorphous 
Fe(III)  oxyhydroxide  in  enrichment  culture  were 
oxalate  extractable,  but  were  not  reduced.  The 
availability  of  microbially-reducible  Fe(III)  in  sur- 
ficial  sediments  demonstrates  that  microbial  Fe(III) 
reduction  can  be  important  to  organic  matter  de- 
composition and  iron  geochemistry,  but  the  overall 
extent  of  microbial  Fe(III)  reduction  is  governed 
by  the  inability  of  microorganisms  to  reduce  most 
of  the  Fe(III)  in  sediments.  (Author's  abstract) 
W87-04351 


ALTERATION  OF  A  SALT  MARSH  BACTE- 
RIAL COMMUNITY  BY  FERTILIZATION 
WITH  SEWAGE  SLUDGE, 

Swarthmore  Coll.,  PA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04353 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


PROJECTED  WORLD  MARKET  FOR  SEA- 
WATER  DESALINATION  EQUIPMENT. 

Stone  and  Associates,  Inc.,  San  Francisco,  CA. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  DE85-000484. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
Publication  ORNL/TM-9269,  Oct.  1984.  119  p,  12 
fig,  5  tab,  17  ref,  3  append.  Bureau  of  Reclamation 
Contract  BuRec/OWR  14-34-0001-8503. 

Descriptors:  'Economic  projections,  'Desalination 
plants,  'Distillation,  'Reverse  osmosis,  'Seawater, 
•Survey,  Marketing,  Forecasting,  Prediction,  Plan- 
ning, Saline  water,  Water  shortage,  Drought, 
Water  scarcity,  Market,  Replacement. 

The  market  for  seawater  desalination  plants  is  fore- 
cast based  on  a  number  of  sources  of  information, 
of  which  the  most  important  are:  (1)  responses  to 
questionnaires  mailed  to  300  cognizant  water  agen- 
cies in  61  countries;  (2)  the  published  market 
growth  trend  over  the  period  1971-1983;  (3)  an 
analysis  of  the  geography,  rainfall,  population,  in- 
dustrial growth  and  energy  availability.  Specific 
plans  for  dealing  with  water  shortages  were  not 
fully  developed  in  many  countries.  In  several  in- 
stances, this  appeared  to  be  due  to  a  lack  of  financ- 
ing. The  forecast  suggests  the  likelihood  that  the 
seawater  desalination  market  is  becoming  saturat- 
ed. A  plateau  is  expected  to  develop  in  new  plant 
sales  of  additional  capacity  in  the  immediate  future, 
followed  by  a  downturn  by  the  end  of  the  century. 
This  report,  however,  emphasizes  the  importance 
of  the  replacement  market,  which  will  involve 
substantial  sales  to  replace  wornout  and  obsoles- 
cent equipment.  The  combined  new-plus-replace- 
ment annual  sales  can  be  expected  to  reach  330 


Mgd  by  the  year  2000.  Seawater  reverse  osmosis 
(SWRO)  is  expected  to  represent  70  Mgd  by  the 
end  of  the  century  because  of  technological  im- 
provements in  membrane  systems  and  components. 
(USGS) 
W87-03503 


GENERAL  TECHNOLOGY  REPORT,  JOINT 
UNITED  STATES-ISRAEL  DESALINATION 
PROJECT, 

Martin  Marietta  Energy  Systems,  Inc.,  Oak  Ridge, 

TN. 

S.  A.  Reed. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161  as  DE84-017477, 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Publication  ORNL/TM-9198,  Sept.  1984.  41  p,  5 

fig,  2  tab.  Contract  BuRec/OWR  14-34-0001-8503. 

AID  Project  271-0005. 

Descriptors:  'Desalination,  'Dual  purpose  plants, 
•Seawater,  'Multieffect  distillation,  'Horizontal 
tube,  'Low  temperature,  Desalination  plants,  Cor- 
rosion, Scaling,  Distilled  water,  Saline  water, 
Flash  chamber,  Aluminum  tubes. 

In  1975,  the  governments  of  the  United  States  and 
Israel  agreed  to  design,  construct,  and  operate  an 
advanced  prototype  of  a  multieffect  low  tempera- 
ture distillation  plant  to  convert  seawater  to  fresh- 
water, the  plant  was  to  be  built  at  Ashdod,  Israel, 
adjacent  to  an  electrical  generating  plant  which 
would  supply  steam,  electricity,  and  seawater  feed 
to  the  distillation  unit.  The  desalting  plant  would 
use  the  multieffect  process  developed  by  Israel 
Desalination  Engineering,  Ltd.,  and  would  have  an 
output  of  about  ten  million  gallons  per  day.  The 
project  objectives  were  achieved,  although  the 
original  scope  was  modified.  A  multieffect  low- 
temperature  (MELT)  plant  of  five  million  gallons 
per  day  capacity  was  built  and  operated  for  more 
than  a  year,  coupled  to  a  fifty  megawatt  steam 
turbine.  The  plant  produced  over  two  million 
cubic  meters  of  high  quality  water  during  this 
period  from  feedwater  taken  from  the  Mediterra- 
nean Sea.  Dual  purpose  operation  proved  to  be 
stable,  flexible,  reliable,  and  safe  for  both  the 
power  plant  and  the  desalination  unit.  A  complete 
technology  transfer  package  was  furnished  to  each 
of  the  participating  governments.  (USGS) 
W87-03504 


DEVELOPMENT  OF  A  LARGE,  UNIQUE, 
HOLLOW  FIBER  REVERSE  OSMOSIS  PER- 
MEATOR  (QUANTUM), 

Dow  Chemical  U.S.A.,  Walnut  Creek,  CA.  West- 
ern Div.  Research  Labs. 

G.  B.  Clark,  P.  A.  Thibos,  D.  O.  Clark,  and  J.  L. 
Trimmer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-186996. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Final  Report,  November  1985.  175  p,  26  fig,  4 
append.  Contract  USGS  14-34-0001-0501. 

Descriptors:  'Reverse  osmosis,  'Desalination, 
'Quantum  module  design,  Desalting  modules, 
Design,  Fabrication,  Composites,  Hollow  fiber 
membranes,  Membranes  processes. 

The  purpose  was  to  design,  develop,  fabricate,  and 
test  a  series  of  truly  unique,  hollow  fiber,  reverse 
osmosis,  desalting  modules.  Design  emphasis  was 
placed  on  developing  highly  producible,  cost-ef- 
fective module  designs  with  commercialization  ca- 
pability. The  evolution  of  the  Quantum  module 
designs  involved  the  fabrication  and  testing  of  19 
completed  modules  of  various  sizes  and,  in  addi- 
tion, the  construction  and  evaluation  of  numerous 
experimental,  computer-wound  fiber  bundles  and 
composite  pressure  vessels.  A  great  deal  of  time 
and  effort  was  expended  to  optimize  and  program 
low  pressure  fibers  of  new  dimensions  and  charac- 
teristics into  the  program.  Projected  outputs  and 
salt  rejections  of  Quantum  modules  on  brackish 
water  feeds  were  achieved  at  approximately  250 
psi  driving  force  in  lieu  of  the  originally  projected 
400  psi.  Innovative  developments  included  selec- 
tion and  evaluation  of  new  composite  materials,  as 
well  as  the  associated  winding  and  bonding  tech- 
niques and  processes  which  contributed  greatly  to 
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the  producibility  and  reliability  of  the  modules. 
Additionally,  new  'Stac-Pac'  enclosures  were  de- 
veloped which  permit  Quantum  modules  to  be 
used  in  a  nesting  configuration  or  building  block 
concept  for  use  in  large  systems  without  the  use  of 
frames,  skids,  or  weldments.  (USGS) 
W87-03586 

3B.  Water  Yield  Improvement 


EXPLORATORY  DATA  ANALYSIS  OF  1951-82 
SUMMER  RAINFALL  AROUND  NELSPRUIT, 
TRANSVAAL,  AND  POSSIBLE  EFFECTS  OF 
1972-81  CLOUD  SEEDING, 

Rochester  Univ.,  NY.  Div.  of  Biostatistics. 

K.  R.  Gabriel,  and  G  K.  Mather. 

Journal    of   Climate    and    Applied    Meteorology 

JCAMEJ,  Vol.  25,  No.  8,  p   1077-1087,  August 

1986.  10  fig,  3  tab,  14  ref,  2  append.  NSF  Grant 

ATM-83 14063. 

Descriptors:  'Cloud  seeding,  'South  Africa, 
'Summer  rainfall,  'Transvaal,  'Hail  suppression 
program,  Time  trends,  Geography,  Regression 
analysis,  Grapical  analysis,  Statistics,  Model  stud- 


Eastern  Transvaal  (South  Africa)  summer  rainfall 
from  1951  to  1982  was  examined  for  possible 
changes  coincident  with  the  operational  hail  sup- 
pression program,  which  ran  from  1972  to  1981. 
Rough  exploratory  methods  lead  to  fitting  various 
models  by  standard  regression  techniques.  The  im- 
portance of  station  location  (geography)  and  year 
of  observation  (trends  over  time),  as  well  as  possi- 
ble seeding  effects,  were  assessed  by  successively 
fitting  models  incorporating  these  effects  and  com- 
paring their  fits.  Graphical  displays  were  used  for 
further  exploration  of  the  residuals  from  the 
models.  The  results  from  all  these  analyses  show 
unusually  large  amounts  of  rainfall  on  the  target 
area  in  6  out  of  10  seeded  summers.  These  aug- 
mented amounts  apparently  occurred  in  summers 
when  natural  rainfall  was  plentiful.  Since  the  allo- 
cation of  seeding  was  not  randomized,  statistical 
significance  tests  are  inappropriate,  and  definitive 
conclusions  about  the  effect  of  seeding  cannot  be 
drawn.  (Author's  abstract) 
W87-03408 


EFFECT  OF  SODIUM  POLYMETAPHOS- 
PHATE  ON  SOD1  CRUST  FORMATION  AND 
RUNOFF/RAIN  RELATIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  SoU  and  Water. 

M.  Ben-Hur,  I.  Shainberg,  and  R.  Keren. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  5,  p  1314-1318,  September-October 

1986.  5  fig,  2  tab,  14  ref. 

Descriptors:  'Water  yield  improvement,  'Rainfall- 
runoff  relationships,  'Sodium  polymetaphosphate, 
•Soil  crusts,  'Soil  dispersants,  'Irrigation,  'Infil- 
tration rate,  Ecological  effects,  Agriculture, 
Runoff,  Phosphates,  Simulation,  Soil  water. 

The  rate  of  water  infiltration  in  arid  soils  is  deter- 
mined mainly  by  crust  formation  at  the  soil  sur- 
face. The  crust  forms  by  two  mechanisms  (i)  break- 
down of  soil  aggregates  caused  by  the  impact  of 
raindrops  on  the  soil  surface;  and  (ii)  chemical 
dispersion  of  the  soil  aggregates,  clay  migration 
with  the  infiltrating  water,  and  the  clay  precipita- 
tion in  the  pores  immediately  beneath  the  surface. 
The  effect  of  sodium  polymetaphosphate  (NaPMP) 
on  crust  formation  and  on  the  amount  of  runoff 
was  studied  with  two  soils,  Typic  Rhodoxeralfs 
(sandy  loam)  and  Xeric  Torripsamments  (loamy 
sand),  using  a  rainfall  simulator.  Increasing  the  rate 
of  NaPMP  application  in  the  range  <  100  kg/ha, 
increased  the  rate  of  crust  formation  and  decreased 
the  final  infiltration  rate  (IR).  The  increased  rate  of 
crust  formation  increased  the  fraction  of  runoff  of 
the  total  rainfall  and  decreased  the  threshold  rain 
needed  to  form  runoff.  The  dispersant,  NaPMP, 
weakened  the  stability  of  the  aggregates  and  in- 
creased the  amount  of  clay  that  migrated  with  the 
infiltrating  water  accumulated  in  the  washed  in 
layer.  Hence,  the  effect  of  NaPMP  was  more  pro- 
nounced in  a  loamy  sand,  where  the  low  amount  of 
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clay  limits  the  formation  of  a  crust,  compared  with 
the  sandy  loam,  which  contains  enough  clay  to 
form  a  crust.  In  consecutive  short  storms  of  18  mm 
each  with  complete  drying  between  storms,  the 
rate  of  crust  formation  was  slow  and  the  amount  of 
runoff  was  low  in  the  control  treatment,  compared 
with  the  high  efficiency  of  NaPMP  for  increasing 
runoff.  The  low  amounts  of  NaPMP  required  to 
significantly  increase  runoff  gives  the  potential  for 
commercial  use  in  runoff  farming.  (Alexander- 
PTT) 
W87-03679 


3C.  Use  Of  Water  Of  Impaired 
Quality 


EFFECTS  OF  NACL  SALINITY  ON  GROWTH, 
DEVELOPMENT,  ION  TRANSPORT  AND  ION 
STORAGE  IN  WHITE  LUPIN  (LUPINUS 
ALBUS  L.  CV.  ULTRA), 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03404 


EFFECTS  OF  NACL  AND  CACL2  ON  ION  AC- 
TIVITIES IN  COMPLEX  NUTRIENT  SOLU- 
TIONS AND  ROOT  GROWTH  OF  COTTON, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03410 


EVALUATION  OF  DRAINAGE  TILE  TO  ALLE- 
VIATE SALT  BUILDING  IN  HEAVY  SOELS  ffi- 
RIGATED  WITH  BRACKISH  WATER  AND 
CROPPED  WITH  RICE  AND  SOYBEANS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
T.  C.  Keisling,  J.  T.  Gilmour,  H.  D.  Scott,  A.  M. 
Sadeghi,  and  R.  E.  Baser. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211795. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report.  Publication 
No.  Ill,  August  1984.  31  p,  4  tab,  6  fig.  USGS 
Project  No.  G-829-07. 

Descriptors:  *Tile  drainage,  *Saline  soils,  •Drain- 
age, Salinity,  Mathematical  models,  Rice,  Soy- 
beans, Arkansas,  Irrigation. 

The  use  of  tile  drains  for  alleviating  soluble  salt 
accumulation  on  silt  loam  soil  was  investigated 
during  1984.  Although  the  chemical  analyses  of  the 
floodwater  and  tile  drainage  water  were  very  simi- 
lar, suggesting  that  floodwater  was  moving  to  the 
tile  drain,  the  overall  results  so  far  indicate  that 
this  is  not  a  feasible  solution  owing  to  lack  of 
significant  drainage.  Application  of  DRAINMOD 
utilizing  soil  and  weather  data  from  Arkansas 
showed  no  significant  effluent  from  the  tile  drains 
for  our  experimental  site  during  rice  production. 
This  was  attributed  to  the  extremely  slow  saturat- 
ed hydraulic  conductivity  values  for  this  particular 
soil.  However,  more  observations  (concerning  the 
operation  of  the  tile  field)  are  needed  before  it  can 
be  concluded  that  tile  drain  fields  are  not  a  viable 
solution  to  the  problem.  (Keisling-Univ.  AR) 
W87-03518 


COMPARISON  OF  METABOLIC  INHIBI- 
TORS, FILM-FORMING  ANTI-TRANSPIR- 
ANTS,  AND  MICROJET  IRRIGATION  FOR 
WATER  USE  EFFICIENCY  OF  RABBITEYE 
BLUEBERRIES, 

Tuskegee  Inst.,  AL.  Dept.  of  Agricultural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  3D. 
W87-03525 


EVALUATION  OF  BRACKISH  WATER  FOR 
GROWING  NURSERY  CROPS  UNDER  HY- 
DROPONIC  CONDITIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Horticulture. 

D.  J.  Cotter,  and  J.  T.  Fisher. 


Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-219326. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
175,  September  1985.  52  p,  22  tab,  30  ref.  Project 
1423633. 

Descriptors:  'Brackish  water,  'Greenhouse  pro- 
duction, 'Hydroponic  culture,  'Halophytes,  'Salt 
tolerance,  Salinity,  Groundwater,  Soilless  culture, 
Afghan  pine,  Pistachio,  Iceplant,  Asparagus,  Por- 
tulaca,  Statice,  New  Mexico,  Roswell. 

The  growth  of  afghan  pine  (Pinus  eldarica),  pis- 
tachio (Pistasia  atlantica)  asparagus  (Asparagus  of- 
ficinales), iceplant  (Lamprathus  spectablis),  portu- 
laca  (Portulaca  grandifolia)  and  statice  (Limonium 
sinuatum)  was  evaluated  under  different  levels  of 
brackish  water  using  various  methods  of  hydro- 
ponic  culture.  Rates  of  brackish  water  tested  in- 
cluded a  full  strenght  (IX)  brackish  water  solution 
made  by  copying  the  analysis  of  a  water  from 
Roswell,  New  Mexico.  This  water  had  an  electri- 
cal conductivity  (EC)  of  24  mmohs/cm,  and  over 
14,000  ppm  total  dissolved  solids.  The  predominant 
ions  were  chloride,  sodium  and  calcium.  Dilution 
of  the  nutrient  solution  (HCNS)  was  added  to  all 
test  solutions  and  when  used  alone  was  the  control 
treatment.  In  solid  media  tests  all  species,  except 
pistachio,  survived  and  grew  under  the  highest 
concentrations  of  brackish  water.  However, 
growth  rate  declined  abruptly  when  brackish 
water  levels  exceeded  0.1 25X  (iceplant,  statice) 
0.25X  (pistachio,  portulaca),  or  0.50X  (afghan  pine, 
asparagus).  The  results  are  encouraging  with  the 
solid  media  and  more  work  appears  warranted.  In 
the  liquid  media  tests  (nutrient  film  technique  and 
aerated  nutrient  solution)  plant  growth  was  spo- 
radic and  generally  non  thrifty  in  all  brackish 
water  plots.  It  was  concluded  that  the  liquid  meth- 
ods offer  little  promise  for  nursery  plant  produc- 
tion. (Cotter-N.M.  St.  Univ.) 
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SURVTVAL  AND  GROWTH  OF  SPIRULDSA 
SPP.  IN  THE  SALINE  GROUNDWATERS  OF 
NEW  MEXICO, 

New  Mexico  Solar  Energy  Inst.,  Las  Cruces. 
B.  Goldstein. 

Available  from  National  Technical  Information 
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Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
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Descriptors:  'Salt  tolerance,  'Spirulina,  'Algal 
growth,  'Growth  rates,  Greenhouse  studies, 
Algae,  Water  management  (applied),  Groundwat- 
er, New  Mexico,  Saline  groundwater,  Salinity. 

The  main  objective  of  this  project  was  to  deter- 
mine the  technical  feasibility  of  growing  Spirulina 
in  New  Mexico  using  saline  groundwaters.  Spiru- 
lina grows  naturally  in  highly  alkaline  lakes  in  hot 
climates  and  is  more  readily  harvested  than  other 
algae.  For  this  project,  an  algae  cultivation  facility 
was  designed  and  built  at  the  Roswell  Test  Facility 
(RTF).  Laboratory  studies  support  empirical  ob- 
servations made  at  the  pilot  plant  that  several 
species  of  Spirulina  will  grow  in  full  RTF  saline 
water  (14,000  ppm  TDS),  half  RTF  water  (7,000 
ppm  TDS),  New  Mexico  State  University 
(NMSU)  geothermal  water  (2,000  ppm  TDS)  and 
NMSU  tap  water  (500  ppm  TDS).  Further,  these 
species  are  capable  of  excellent  growth  at  tempera- 
tures as  high  as  42  C.  Growth  appears  to  slow  at 
20  C  and  below.  As  a  result  of  the  study,  it  is 
known  how  to  minimize  turbidity  and  precipitation 
problems  that  arise  from  the  interaction  of  the 
saline  water  with  added  algal  fertilizer  and  analyti- 
cal procedures  have  been  modified  to  work  with 
the  saline  water  and  high  standing  densities  of  the 
Spirulina.  (Goldstein-N.M.  St.  Univ.) 
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EVALUATION  OF  THE  SALINITY  TOLER- 
ANCE OF  RUSSIAN  THISTLE  TO  DETER- 
MINE ITS  POTENTIAL  FOR  FORAGE  PRO- 


DUCTION USING  SALINE  IRRIGATION 
WATER, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 

J.  L.  Fowler,  J.  H.  Hageman,  and  M.  Suzukida. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-219318. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
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Descriptors:  'Salt  tolerance,  'Xerophilic  plants, 
•Forage  crops,  'Saline  irrigation  water,  'Salsola 
species,  Salinity,  Greenhouse  studies,  Water  man- 
agement (applied),  Water  utilization,  Russian  this- 
tle, New  Mexico. 

Greenhouse  and  laboratory  studies  were  conduct- 
ed to  determine  the  salinity  tolerance  of  Russian- 
thistle  (Salsola  species)  and  evaluate  the  effect  of 
salinity  on  some  nutritional  qualities.  The  results 
show  that  Russian-thistle  is  considerably  less  salt 
tolerant  during  germination  than  at  later  stages  of 
growth.  When  initially  exposed  to  a  saline  environ- 
ment in  the  seedling  stage  in  a  sand  solution  cul- 
ture, Russian-thistle  plants  developed  a  relatively 
high  level  of  tolerance  to  salinity,  which  appeared 
to  increase  with  time  of  exposure.  An  enhancement 
of  biomass  yield  due  to  salinity  resulted  in  a  56  and 
24  percent  increase  in  biomass  yield  over  that  of 
the  control  at  64  days  after  planting  at  electrical 
conductivities  of  treatment  solutions  of  10.5  and 
18.2  dS/m,  respectively.  Russian-thistle  plants 
were  considerably  less  tolerant  to  salinity  when 
initially  exposed  to  salinity  during  the  transition 
from  the  vegetative  to  the  reproductive  stage.  Sa- 
linity generally  increased  crude  protein  content  of 
Russian-thistle  plants  but  reduced  the  levels  of  acid 
detergent  fiber  and  acid  detergent  lignin.  Salinity 
reduced  levels  of  potentially  toxic  components  of 
Russian-thistle  plants,  nitrate  and  water  soluble 
oxalates.  However,  salinity  increased  ash  content. 
(Fowler-N.M.  St.  Univ.) 
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YIELD  AND  COMPOSITION  OF  KOCHIA 
FORAGE  AS  AFFECTED  BY  SALINITY  OF 
WATER  AND  PERCENT  LEACHING, 

New  Mexico  State  Univ.,  Clovis.  Plains  Branch 
Station. 

H.  D.  Fuehring,  R.  E.  Finkner,  and  G.  W.  Oty. 
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Descriptors:  'Salt  tolerence,  'Leaching,  'Kochia 
scoparia,  Brackish  water,  Groundwater,  New 
Mexico,  Irrigation  water,  Crop  yield. 

New  Mexico  has  some  15  billion  acre-feet  of  saline 
to  brackish  underground  water.  Salt  tolerant  crops 
are  necessary  to  utilize  this  resource.  Kochia  sco- 
paria (L.)  was  grown  under  controlled  conditions 
to  determine  its  yield  and  forage  composition 
under  various  watering  regimes.  Irrigation  waters 
of  1,000,  4,250,  7,500,  10,750,  14,000  ppm  total 
dissolved  solids  were  applied  at  5,  15,  25  and  35 
percent  leaching  for  three  harvest  cycles.  Dry 
matter  yield  and  protein  content  were  not  signifi- 
cantly affected  by  the  water  treatments  applied. 
This  finding  indicates  and  confirms  that  kochia  is  a 
very  salt  tolerant  plant  that  may  provide  a  good 
source  of  livestock  forage  through  use  of  saline 
irrigation  water.  Oxalate  levels  were  increased  in 
the  first  clipping  but  tended  to  be  decreased  in  the 
second  and  third  clipping,  indicating  a  general 
lowering  of  toxicity  levels  as  the  salt  levels  in- 
creased. (Fuehring-N.M.  St.  Univ.) 
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SODIUM  SEALED  MICROWATERSHEDS 
AND  SKDP-ROWING  FOR  WATER  HARVEST- 
ING AND  CROPPING  ON  LIMITED  RAIN- 
FALL, 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Use  Of  Water  Of  Impaired  Quality — Group  3C 


New  Mexico  State  Univ.,  Clovis.  Agricultural  Sci- 
ence Center. 
H.  D.  Fuehring. 
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sion, Semiarid  crop  production,  Salt  treated  water- 
shed, Dry  farming. 

A  microwatershed  system  was  established  in  an 
area  with  250  mm  of  growing  season  (June-Sep- 
tember) average  rainfall.  Two  growing  beds,  each 
1  m  wide,  received  the  runoff  from  3  m  of  adjacent 
sodium  (NaCl)  treated  watersheds.  Six  levels  of 
salt  from  1.67  to  10  m  tons/ha  were  used  on  the 
sheds  with  grain  sorghum  grown  on  the  beds.  The 
six  years  involved  two  very  dry  years,  two  wet 
years,  and  two  average  years.  Grain  sorghum 
yields  ranged  from  1980  to  8650  on  the  beds  with 
and  average  of  6200  kg/ha,  indicating  economic 
feasibility.  Salt  levels  had  no  visible  effect  on  the 
plants  and  the  lowest  rate  was  still  effective,  both 
in  shedding  water  and  in  controlling  weeds.  A 
number  of  other  crops  were  tried  on  the  salt  beds 
over  the  six  years  with  cotton,  sunflowers,  soy- 
beans, and  sweet  sorghum  the  most  successful.  A 
skip-row  system  (2  in,  1  out  on  1  m  beds)  was 
compared  to  1  m  and  2  m  rows  over  1983-1985. 
The  skiprow  system  was  superior  in  the  dry  and 
near  normal  years  while  the  1  m  spacing  was  better 
in  the  very  wet  years.  It  was  concluded  that  the 
skiprow  system  was  superior  under  the  local  250 
mm  growing  season  rainfall  while  the  salt  bed 
system  would  be  superior  in  drier  areas  (100  to  200 
mm).  (Fuehring-NM  St.  Univ.) 
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POTENTIAL  OF  SALTGRASS  AS  A  FORAGE 
GRASS  IRRIGATED  WITH  SALINE  WATER, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 
D.  G.  Lugg. 

Available  from  National  Technical  Information 
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Descriptors:  'Saline  water  irrigation,  *Saltgrass, 
•Salinity,  *Dry  forage  yields,  *Dry  matter  digest- 
ibility, *Salt  tolerance,  Distichlis  spicata. 

The  objective  was  to  investigate  the  potential  of 
saltgrass  (Distichlis  spicata  (L.)  Greene),  a  native 
halophyte,  as  a  forage  grass  when  irrigated  with 
saline  water.  The  sandy  loam  was  more  highly 
salinized  than  the  clay  loam  soil,  from  sodium 
adsorption  ratio  and  electrical  conductivity  meas- 
urements. In  the  sandy  loam  soil,  mean  yields  were 
3,674  kg/ha.  Yields  were  highest  at  2,500  mg/L, 
and  decreased  with  increasing  salinity.  Plant 
sodium  percentage  increased  and  magnesium  per- 
centage decreased  with  increasing  salinity.  Plant 
calcium,  potassium,  phosphorus,  crude  protein,  and 
in  vitro  digestibility  percentages  were  generally 
not  affected.  The  clay  loam  was  not  completely 
salinized  during  the  experiment.  Accordingly,  min- 
eral, crude  protein,  and  digestibility  percentages, 
and  dry  forage  yields,  were  generally  not  affected 
by  salinity.  Mean  yields  in  the  clay  loam  were 
6,968  kg/ha.  Minerals  and  crude  protein  were  gen- 
erally supplied  by  the  saltgrass  in  adequate 
amounts  for  animal  nutrition,  except  phosphorus. 
Sodium  percentages  averaged  1.08%,  but  were  not 
thought  to  be  detrimental.  Digestibility  was  gener- 
ally low.  Overall,  it  was  concluded  that  saltgrass 
has  potential  to  be  irrigated  with  high  salinity 
water  when  other  forages  are  not  available.  (Luge- 
NM  St.  Univ.)  V     8S 
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EVALUATION  OF  AN  EXPERIMENTAL  RE- 
CYCLED-WATER  SYSTEM  FOR  BRACKISH 
WATER  AQUACULTURE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Fishery  and  Wildlife  Sciences. 
T.  A.  King. 
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New  Mexico  has  a  vast  reserve  of  brackish  water 
that  is  unsuitable  for  production  of  traditional  agri- 
cultural crops.  Preliminary  studies  have  indicated 
that  this  water  could  be  utilized  for  aquaculture. 
Evaporation  and  erratic  water  temperatures,  how- 
ever, have  been  deterrants  to  aquaculture  in  this 
state.  A  possible  solution  to  these  problems  is  the 
use  of  indoor,  recycled-water  systems.  A  system 
was  tested  to  determine  the  effectiveness  of  various 
filtration  techniques  for  recycling  effluent  water. 
Recycled-water  systems  data  suggest  that  several 
aspects  of  these  systems  have  potential  for  high 
yield  aquaculture.  Tilapia,  Tilapia  nilotica,  in- 
creased their  total  biomass  870  percent  in  56  days 
while  being  fed  only  catfish  feces  and  uneaten  fish 
food  flushed  from  vertical  raceway  sumps.  A  bio- 
filter, composed  of  volcanic  ash  rock  and  che- 
moautotrophic  bacteria,  was  shown  to  be  effective 
for  removal  of  ammonia  through  nitrification.  The 
data  also  suggest  that  even  though  these  systems 
are  potentially  feasible,  there  is  a  need  for  further 
development,  adaptation,  and  testing  of  component 
parts.  (King-NM  St.  Univ.) 
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EVALUATION  OF  THE  POTENTIAL  FOR  THE 
GENETIC  IMPROVEMENT  OF  SALT  TOLER- 
ANCE IN  CHILE  PEPPER  (CAPSICUM 
ANNUUM)  USING  WILD  GERMPLASM  AND 
CELL  PROCEDURES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
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At  present,  1.4  million  acres  of  New  Mexico's  land 
area  is  in  irrigated  acreage.  However,  expansion  is 
limited  by  the  lack  of  adequate  fresh  water  supplies 
and  few  crops  capable  of  utilizing  the  available 
brackish  water.  Chile  pepper,  Capsicum  annuum,  is 
a  major  economic  crop  in  New  Mexico.  Results 
from  these  experiments  indicate  that  salt  concen- 
trations as  low  as  775  PPM  can  reduce  plant 
growth  in  commercial  chile  varieties  now  being 
grown  in  the  state.  Germination  is  severly  inhibit- 
ed at  levels  above  7000  PPM  salt.  In  screening 
tests,  some  Capsicum  germplasm  races  appear  to 
germinate  better  at  salt  levels  prohibitive  to  com- 
mercial varieties.  These  lines  have  been  crossed  to 
commercial  cultivars  and  a  large  collection  of 
Mexican  Capsicums  has  been  obtained  and  partial- 
ly increased.  Preliminary  screening  for  genetic  var- 
iability using  enzyme  electrophoresis  indicates  that 
this  material  has  tremendous  genetic  variation  that 
may  prove  useful  in  the  search  for  salt  tolerance  in 
pepper.  Repeatable  methods  for  cloning  chile 
plants  by  tissue  culture  have  been  developed  that 
ultimately  may  lead  to  an  in  vitro  cell  selection 
procedure  for  obtaining  salt  tolerant  pepper  lines. 
The  response  to  salt  stress  of  seedlings  placed  in 
tissue  culture~but  not  cell  or  callus  cultures- 
showed   good   correlation   with   the  response  of 


whole   plants   to   salt   stress.    (Tanksley-NM    St. 

Univ.) 
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CONSUMPTIVE  USE  AND  SALT  ACCUMULA- 
TION WITH  TRICKLE  JJIRIGATION  ON  ROW 
CROPS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 
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ment, Field  studies,  New  Mexico. 

Results  of  research  conducted  over  a  seven-year 
period  on  water  use  and  salinity  aspects  of  trickle 
irrigation  are  summarized.  The  major  findings 
from  these  projects  are  published  in  various  jour- 
nal articles  and  theses  listed  under  References.  In 
addition,  each  article  is  briefly  described  under  the 
Introduction  Section  of  this  report.  The  study  was 
conducted  at  the  Plant  Science  Research  Center  of 
New  Mexico  State  University.  Plots  were  irrigated 
through  bi-wall  trickle  tubing  buried  10  cm  below 
each  crop  row.  Replicate  plots  were  irrigated  at 
rates  of  0.6,  0.8,  1.0,  1.2,  and  1.4  time  the  rate 
applied  to  control  plots.  A  maximum  yield  of  37.2 
t/ha  of  green  chile  was  obtained  with  94  cm  water, 
which  includes  13  cm  rainwater.  Yields  did  in- 
crease linearly  with  irrigation  water  applied  up  to 
the  maximum  yield.  Yields  were  less  for  the  wet- 
test treatment  due  to  lack  of  aeration.  The  opti- 
mum tension  for  maximum  yield  was  about  250  cm 
at  20  cm  below  the  trickle  line.  The  mean  soil 
salinity  in  soil  salinity  in  soil  with  trickle  irrigated 
chile  showed  little  increase  over  a  five-year  period, 
indicating  that  trickle  irrigation  of  row  crops  does 
not  have  to  lead  to  high  salt  levels  in  the  plant  root 
zone.  (Wierenga-NM  St.  Univ.) 
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WHITE  SCOURGE:  SALINTZATION  ON  THE 
PRAIRIES, 

Saskatchewan  Univ.,  Saskatoon. 

J.  L.  Henry. 

Agrologist,  Vol.  15,  No.  1,  p  10-11,  Winter  1986. 

Descriptors:  'Saline  soils,  *Prairies,  'Salinity, 
•Cultivated  lands,  Groundwater,  Irrigation, 
Aquifers,  Groundwater  movement,  Forages, 
Crops,  Sulfates,  Magnesium  compounds,  Sodium 
sulfate,  Gypsum,  Agriculture,  Water  stress,  Soil- 
water-plant  relationships,  Soil  types. 

Millions  of  acres  of  agricultural  land  on  the  Cana- 
dian prairies  are  affected  by  excess  concentrations 
of  soluble  salts  (magnesium  and  sodium  sulfates 
and  gypsum).  The  highly  soluble  salts  increase  the 
osmotic  pressure  of  the  soil  and  interfere  with 
plant  uptake  of  water  and  nutrients,  placing  them 
under  effective  water  stress  even  in  the  presence  of 
large  quantities  of  water,  and  posing  a  serious 
threat  to  crop  production.  The  causes  of  the  prob- 
lem and  possible  solutions  were  discussed.  (Doria- 
PTT) 
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EVALUATION  OF  GERMINATION  MEDIA 
FOR  TURFGRASS  SALINITY  STUDIES, 

Florida  Univ.,  Gainesville.  Dept.  of  Ornamental 

Horticulture. 

A.  E.  Dudeck,  C.  H.  Peacock,  and  T.  J.  Sheehan. 

Journal  of  the  American  Society  of  Horticulture 

and  Science  JOSHB5,  Vol.  Ill,  No.  2,  p  170-173, 

March  1986.  1  fig,  3  tab,  14  ref. 

Descriptors:  'Germination,  'Culture  media,  *Cul- 
turing  techniques,  *Turf  grasses,  'Salinity, 
Grasses,  Seawater,  Water  loss,  Salts,  Perennial  rye- 
grass. 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 
Group  3C — Use  Of  Water  Of  Impaired  Quality 


A  technique  for  using  salinized  agar  as  a  germina- 
tion medium  in  sealed,  plastic  petri  dishes  is  de- 
scribed. Agar  concentrations  of  0.5%,  1%,  2%, 
and  3%  solidified  with  up  to  35,000  mg/1  of  total 
salts  derived  from  a  formula  for  full-strength  sea- 
water.  Water  loss  from  petri  dishes  sealed  with  a 
plastic  film  after  28  days  was  negligible.  Saline- 
agar  media  held  more  moisture  initially  and  lost 
less  water  than  standard,  double  germination  blot- 
ters after  seven  days.  Germination  of  perennial 
ryegrass  (Lolium  perenne)  on  unsalinized  agar  was 
not  different  from  germination  on  unsalinized  blot- 
ters. Total  germination  of  'Derby'  perennial  rye- 
grass averaged  94%  and  was  unaffected  by  salt 
concentrations  up  to  5,000  mg/1,  although  germi- 
nation rate  (days  to  50%  germination)  was  pro- 
gressively delayed  from  3.98  plus  or  minus  0.09 
days  for  the  controls  having  no  salinity  to  5.15  plus 
or  minus  0.33  days  at  5,000  mg/1  of  salinity.  (Au- 
thor's abstract) 
W87-03712 


RESPONSE  OF  CONTAINER-GROWN  RABBI- 
TEYE  BLUEBERRY  PLANTS  TO  IRRIGATION 
WATER  QUALITY  AND  SOIL  TYPE, 

Agricultural    Research    and    Extension    Center, 

Overton,  TX. 

V.  A.  Haby,  K.  D.  Patten,  D.  L.  Cawthon,  B.  B. 

Krejsa,  and  E.  W.  Neuendorff. 

Journal  of  the  American  Society  of  Horticulture 

and  Science  JOSHB5,  Vol.  Ill,  No.  3,  p  332-337, 

May  1986.  3  fig,  4  tab,  26  ref. 

Descriptors:  'Blueberries,  *Water  pollution  ef- 
fects, 'Irrigation  water,  *Soil  types,  'Water  qual- 
ity, *Crop  production,  Fruit  crops,  Irrigation,  Ions, 
Well  water,  Bicarbonates,  Conductivity,  Roots, 
Gypsum,  Acidity,  Growth,  Leaves,  Loam,  Sand, 
Clays,  Sodium,  Calcium,  Manganese,  Nutrients, 
Toxicity. 

The  response  of  rabbiteye  blueberry  plants  (Vac- 
cinium  ashei)  to  rates  and  modifications  of  deep 
well  water  (pH  8.7)  containing  0.695  dS/m  electri- 
cal conductivity  (EC),  a  sodium  adsorption  ratio 
(SAR)  of  29.7,  and  a  bicarbonate  concentration  of 
7.89  meq/1  was  compared  to  that  of  plants  irrigat- 
ed with  rain  and  surface  waters  applied  to  three 
soils  in  a  glasshouse-contained  study.  Fresh  weight 
increase  and  root  fresh  and  dry  weight  were  great- 
er on  plants  irrigated  with  rainwater  or  pond  water 
compared  to  plants  irrigated  with  different  rates  of 
deep  well  water,  or  deep  well  water  modified  by 
the  addition  of  gypsum  or  acidified  with  H2S04. 
Fresh  weight  increase,  root  fresh  and  dry  weight, 
leaf  fresh  weight,  and  top  root  ratios  were  higher 
on  a  loamy  sand  soil  than  on  sandy  loam  or  clay 
loam  soils.  Plant  weight  gain  was  positively  corre- 
lated with  the  percentage  of  sand,  and  negatively 
correlated  with  the  percentage  of  clay  and  satura- 
tion-extract SAR.  Irrigation  with  deep  well  water 
increased  soil  pH,  resulting  in  increased  leaf  Na 
and  decreased  leaf  Ca  and  Mn  compared  to  rain  or 
surface-water  irrigations,  which  slightly  lowered 
soil  pH.  (Author's  abstract) 
W87-03716 


RECLAIMED  WATER  IRRIGATION  TO 
ELIMINATE  SUMMER  DISCHARGE, 

Carollo  (John)  Engineers,  Walnut  Creek,  CA. 
G.  C.  Deis,  D.  Scherzinger,  and  J.  R.  Thornton. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  11,  p  1034-1038,  November 
1986.  5  fig,  4  tab. 

Descriptors:  'Reclaimed  water,  'Water  reuse, 
•Wastewater  irrigation,  'Napa  River,  'California, 
Effluent  discharge,  Biological  oxygen  demand, 
Suspended  solids,  Cost  analysis,  Irrigation  prac- 
tices. 

The  Napa  Sanitation  District  (NSD)  operates  a 
0.35-cu  m/s  (8-mgd)  trickling  filter  wastewater 
treatment  plant,  1,375,946  sq  m  of  oxidation  ponds, 
and  a  0.67-cu  m/s  (15.4-mgd)  physical/chemical 
treatment  facility  that  removes  algae  before  dis- 
charge to  the  Napa  River.  The  discharge  permit 
requires  a  very  high  quality  effluent,  and  treatment 
costs  are  quite  high.  In  addition  to  flows  from  the 
NSD,  the  ponds  and  physical/chemical  plant  re- 
ceive oxidation  pond  effluent  from  the  American 


Canyon  County  Water  District  (ACCWD).  Treat- 
ed effluent  discharged  to  the  Napa  River  is  of  a 
very  high  quality;  biochemical  oxygen  demand 
(BOD)  and  suspended  solids  (SS)  concentrations 
are  less  than  10  and  20  mg/L,  respectively.  In  an 
effort  to  reduce  the  operating  costs  associated  with 
this  treatment  system  and  comply  with  the  prohibi- 
tion of  summertime  discharge  to  the  Napa  River 
after  May  1988,  the  NSD  and  ACCWD  are  imple- 
menting a  water  reuse  program.  Summertime  dis- 
charge to  the  river  will  be  prohibited  after  May 
1988,  and  alternative  methods  of  summertime  efflu- 
ent disposal  are  needed.  The  total  net  irrigation 
area  requirements  to  completely  eliminate  a  sum- 
mertime discharge  to  the  Napa  River  is  estimated 
to  be  5,625,191  sq  m  (1,390  acres)  for  a  population 
of  120,000.  The  total  estimated  cost  for  each  of  the 
three  project  phases  is  as  follows:  Phase  1, 
$1,876,000;  Phase  2,  $2,940,000;  Phase  3, 
$1,490,000;  the  total  cost  would  be  $6,306,000. 
Financing  of  all  project  pump  stations  and  under- 
ground piping  will  be  from  NSD  and  ACCWD 
funds.  The  cost  of  aboveground  irrigation  equip- 
ment is  the  responsibility  of  the  fanner  using  the 
reclaimed  water.  (Lantz-PTT) 
W87-03902 


MULTIPURPOSE  WASTEWATER  REUSE, 

Camp,  Dresser  and  McKee,  Inc.,  Fort  Worth,  TX. 
J.  D.  Shannon,  B.  Derrington,  and  A.  Varma. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  11,  p  1039-1042,  November 
1986.  3  fig,  1  tab. 

Descriptors:  'Water  reuse,  'Impaired  water  use, 
•Wastewater  irrigation,  'Cost  analysis,  'Odessa, 
•Texas,  Reclaimed  water,  Irrigation  practices, 
Water  supply. 

The  cost  of  developing  and  obtaining  future  water 
supplies,  as  well  as  possible  groundwater  contami- 
nation caused  by  effluent  discharge,  provided 
Odessa,  Texas  with  the  impetus  to  expand  on  the 
existing  reuse  program.  A  successful  reuse  pro- 
gram will  reduce  its  water  supply  dependency  and 
provide  beneficial  use  to  several  consumers.  There 
are  several  potential  users  of  reclaimed  water 
within  the  Odessa  area.  The  ultimate  reuse  plan 
includes  agricultural  irrigation,  landscape  irriga- 
tion, industrial  use,  and  indirect  potable  use.  Costs 
of  providing  reclaimed  water  for  agricultural  and 
landscape  irrigation  and  industrial  use  can  be  re- 
covered through  user  charges.  Currently,  indirect 
potable  reuse  is  cost  prohibitive  but  merits  further 
consideration  because  of  rising  raw  water  costs 
and  diminished  water  supply.  (Author's  abstract) 
W87-03903 


EFFECT  OF  SOIL  SALINITY  AND  SODL 
WATER  AVAILABILITY  ON  GROWTH  AND 
CHEMICAL  COMPOSITION  OF  SORGHUM 
HALEPENSE  L., 

Maharshi  Dayanand  Univ.,  Rohtak  (India).  Dept. 

of  Biosciences. 

A.  Sinha,  S.  R.  Gupta,  and  R.  S.  Rana. 

Plant  and  Soil  PLSAOA2,  Vol.  95,  No.  3,  p  411- 

418,  1986.  4  tab,  17  ref. 

Descriptors:  *Saline  soils,  'Forage  crops,  'Salt 
tolerance,  'Soil  water,  'Sorghum,  'Plant  growth, 
'Tissue  analysis,  Plant  physiology,  Conductivity, 
Biomass,  Roots,  Nitrogen,  Calcium  Magnesium, 
Carbohydrates,  Adaptation. 

Effects  of  soil  salinity  and  soil  water  regime  on 
growth  and  chemical  composition  of  Sorghum  ha- 
lepense  L.  was  studied  with  a  view  to  evaluating 
its  potential  as  a  forage  crop  in  saline  soils.  The 
experiment  was  conducted  under  controlled  condi- 
tions using  pot-culture  with  three  levels  of  soil 
salinity  (electrical  conductivity,  EC  sub  e  0.5,  5.0, 
and  10.0  ds/m)  and  three  soil  water  regimes  (60%, 
40%,  and  20%  of  water  holding  capacity  of  the 
soil).  High  soil  salinity  and  low  soil  water  com- 
bined to  have  an  adverse  effect  on  plant  growth, 
but  the  biomass  growth  was  appreciably  high  (57- 
75%  of  control)  even  under  high  soil  salinity  (EC 
sub  e  10  ds/m)  when  sufficient  water  was  avail- 
able. Belowground  plant  parts  were  relatively 
more  salt-tolerant  than  shoots.  There  occurred  an 
increase  in  the  concentration  of  certain  nutrients 


(N,  Ca,  Mg,  and  total  non-structural  carbohy- 
drates) in  the  plants  in  response  to  salinity,  which, 
along  with  incresed  root:shoot  ratios,  was  inferred 
to  be  an  adaptive  feature  of  the  plant  for  persist- 
ence in  saline  conditions.  (Author's  abstract) 
W87-03931 


EFFECT  OF  REUSED  WATER  ON  BROWN 
TROUT, 

Fish  and  Wildlife  Service,   Bozeman,  MT.   Fish 

Technology  Center. 

J.  K..  Morrison,  and  R.  G.  Piper. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48, 

No.  2,  p  139-141,  April  1986.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Water  reuse,  'Trout,  'Fish,  'Fish 
farming,  'Fish  management,  'Water  pollution  ef- 
fects, 'Water  quality,  Fish  hatcheries,  Ammonia, 
Oxygen,  Dissolved  oxygen,  Growth  rates,  Mortali- 
ty, Fish  physiology. 

The  effects  of  reused  water  on  growth,  mortality, 
food  conversion,  and  cellular  changes  were  evalu- 
ated in  fingerling  brown  trout.  Fish  were  reared 
for  141  days  in  water  that  passed  successively 
through  a  series  of  seven  troughs.  Fish  loading  per 
trough  was  based  on  a  flow  index  of  36.4,  so  that 
the  cumulative  index  was  254.8  at  the  seventh 
water  use.  Average  dissolved  oxygen  concentra- 
tion decreased  from  7.6  mg/1  after  the  first  water 
use  to  3.6  mg/1  after  the  seventh,  while  average 
ammonia  concentration  increased  from  0.1  to  0.9 
mg/1.  As  water  was  reused,  pH  decreased  from  7.8 
to  7.4.  Food  conversion  increased  to  more  than  2.0 
during  the  fifth  water  use.  Growth  rate  began  to 
decline  during  the  fourth  water  use,  and  was  poor- 
est during  the  last  water  use.  Mortality  was  highest 
in  the  fifth  through  seventh  uses,  and  fish  in  these 
troughs  were  more  susceptible  to  bacterial  gill 
disease.  Fish  raised  in  water  used  six  or  seven  times 
were  thin,  their  dorsal  fins  were  severely  eroded, 
and  their  opercula  were  flared.  The  adverse  effects 
occurred  when  dissolved  oxygen  fell  below  5.0 
mg/1  and  ammonia  increased  above  0.5  mg/1. 
These  values  may  not  cause  problems  singly,  but 
may  provide  a  suitable  guideline  for  projecting 
water  requirements.  (Author's  abstract) 
W87-03952 


DEVELOPMENT  OF  A  COMBINED  ULTRA- 
FILTRATION AND  CARBON  ADSORPTION 
SYSTEM  FOR  INDUSTRIAL  WASTEWATER 
REUSE  AND  PRIORITY  POLLUTANT  RE- 
MOVAL, 

ARATEX  Services,  Inc.,  Encino,  CA. 
For  primary  bibliographic  entry   see  Field   5D. 
W87-O4103 


INFLUENCE  OF  SALrNTTY  ON  IONIC  CON- 
CENTRATION AND  YIELD  OF  THREE  TROP- 
ICAL GRAIN  LEGUMES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
B.  A.  Keating. 

Australian  Journal  of  Agricultural  Research 
AJAEA9,  Vol.  37,  No.  2,  p  167-  177,  April  1986.  8 
fig,  2  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Salinity, 
•Ions,  'Crop  yield,  'Tropical  regions,  'Grain 
crops,  'Legumes,  'Crop  production,  Salt  toler- 
ance, Sodium  chloride,  Calcium  chloride,  Sodium 
sulfate,  Cations,  Anions,  Growth,  Water  deficit. 
Plant  physiology,  Bioaccummulation. 

The  relationships  between  dry  matter  yield  and  ion 
concentration  were  studied  in  three  tropical  grain 
legumes  (guar,  cowpea,  and  blackgram)  in  soil 
salinized  with  a  range  of  isosmotic  levels  of  NaCl, 
CaC12,  and  Na2S04.  The  shoot  yield  of  guar  and 
cowpea  was  reduced  to  50%  of  the  control  at  soil 
salt  levels  corresponding  to  electrical  conductiv- 
ities of  11.8  and  11.6  dS/m,  respectively,  the  re- 
sponse being  independent  of  the  form  of  salt  used. 
Both  these  species  maintained  low  Na(  +  )  in  shoots 
but  accumulated  moderate  levels  of  Cl(-)  in  the 
presence  of  Cl(-)  salts.  The  shoot  yield  of  black- 
gram  was  less  affected  by  CaC12  salinity  than  NaCl 


62 


WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 


Conservation  In  Domestic  and  Municipal  Use — Group  3D 


salinity,  while  the  growth  response  to  Na2S04  was 
intermediate.  Blackgram  accumulated  large  quanti- 
ties of  both  Na(+)  and  Cl(-)  in  shoot  tissues.  There 
was  no  evidence  that  ion  excess  limited  growth  of 
guar  or  cowpea,  since  large  differences  in  ion 
concentration  were  not  related  to  differences  in 
dry  matter  yield.  There  was  evidence  that  high  ion 
concentrations  in  the  shoots  of  blackgram  (in  par- 
ticular high  Na(+))  limited  growth  under  salinity 
stress.  It  is  suggested  that  some  benefit  may  be 
gained  by  searching  for  blackgram  cultivars  that 
accumulate  less  Na(+)  in  shoots.  (Author's  ab- 
stract) 
W87-04121 


LONG-TERM  EFFECTS  OF  EXTENSIVE 
GYPSUM  AMENDMENT  APPLIED  WITH 
SODIC  WATER  IRRIGATION  ON  SOIL  PROP- 
ERTIES AND  SOIL  SOLUTION  CHEMICAL 
COMPOSITION, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 
(Israel).  Inst,  of  Soil  and  Water. 
A.  Nadler,  and  M.  Magaritz. 
Soil  Science  SOSCAK,  Vol.  142,  No.  4,  p  196-202, 
October  1986.  5  fig,  2  tab,  17  ref. 

Descriptors:  'Land  application,  'Soil  amendments, 
•Soil  solution,  *Irrigation  effects,  *Soil  properties, 
•Gypsum,  Permeability  coefficient,  Cultivated 
lands,  Loess,  Accumulation,  Concentration,  Ions, 
agriculture,  Cultivation. 

Relatively  large  quantities  of  gypsum  (up  to  8,000 
kg/yr)  were  extensively  applied  in  agricultural  ac- 
tivity in  semiarid  and  arid  areas  with  low-quality 
water.  The  long-term  effect  of  irrigation  with  Na- 
rich  waters  combined  with  gypsum  application  on 
the  deeper  parts  of  the  soil  profile  and  the  unsatu- 
rated zone  was  over-looked.  Whereas  many  studies 
dealt  with  defining  field  conditions,  irrigation  man- 
agement, and  the  physical  chemistry  of  the  topsoil, 
no  data  are  available  on  downward  removal  of 
these  excessive  salts.  Four  neighboring  locations, 
two  noncultivated  and  two  gypsum-treated,  were 
sampled  and  analyzed  for  chemical  composition  of 
soil  solution.  Accumulation  of  soluble  sodium  salts 
in  the  gypsum-treated  loessial  soil  irrigated  with 
sodic  waters  was  found  to  be  significant  after  1 1  yr 
of  amendment  application.  A  combination  of  high 
salinity  and  low  ESP  values  in  the  topsoil  signifi- 
cantly improved  soil  hydraulic  conductivity  and 
thus  enhanced  salt  input  and  accumulation.  It  is 
predicted  that  continuation  of  such  management 
could  result  in  an  increase  in  the  concentration 
sodium-soluble  salts  at  shallower  depths.  Under 
these  circumstances,  the  common  ion  effect  would 
inhibit  gypsum  dissolution,  this  making  additional 
gypsum  application  useless.  (Alexander-PTT) 
W87-04179 


INFLUENCE  OF  INTENSrVE  CULTTVATION 
AND  IRRIGATION  ON  EXCHANGEABLE  CA- 
TIONS AND  SOIL  PROPERTIES:  A  CASE 
STUDY  TN  JORDAN  VALLEY,  ISRAEL, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry   see  Field   2G. 

W87-04181 


PHYSIOLOGICAL  RESPONSE  OF  SALT-TOL- 
ERANT AND  NONTOLERANT  ALFALFA  TO 
SALTNTTY  DURING  GERMINATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04248 


HYDRAULIC  CONDUCTTVITY  AND  CLAY 
DISPERSION  AS  AFFECTED  BY  APPLICA- 
TION SEQUENCE  OF  SALINE  AND  SIMU- 
LATED RAIN  WATER, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-04296 


PHOTOSYSTHESIS,  LEAF  CONDUCTANCE, 
AND  WATER  RELATIONS  OF  COWPEA 
UNDER  SALINE  CONDITIONS, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 


Irrigation  Research  Inst. 
D.  W.  West,  G.  J.  Hoffman,  and  M.  J.  Fisher. 
Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  183- 
193,  1986.  4  fig,  2  tab,  19  ref. 

Descriptors:  *  Photosynthesis,  'Leaf  conductance, 
•Water  pollution  effects,  •Water  potentials,  •Cow- 
peas,  *Saline  water,  *Irrigation  effects,  Drought, 
Temperature,  Tolerance,  Leaching,  Loam,  Triti- 
um, Soil  types,  Turgor,  Irrigation,  Crop  yield, 
Legumes. 

Cowpea  (Vigna  unguiculata  L.),  grown  widely 
under  both  irrigated  and  dryland  conditions,  is 
well  adapted  to  drought  and  high  temperature  and 
is  moderately  salt  tolerant.  Data  on  photosynthetic 
response  and  regulation  of  water  relations  in 
cowpea  under  salinity  stress  is  lacking.  Therefore, 
in  conjunction  with  a  field  plot  experiment  to 
establish  the  leaching  requirement  of  cowpea, 
measurements  made  of  carbon  dioxide  assimilation 
rates  (A)  by  14C02  uptake,  leaf  conductances  to 
H20  (g  sub  1)  by  tritium  uptake,  and  to  C02  (g 
prime),  and  leaf  total  water  potential  (LTWP)  and 
osmotic  potential  (OP).  Cowpeas,  grown  in  field 
plots  containing  Pachappa  fine  sandy  loam  (mixed, 
thermic,  Mollic  Haploxeraff),  were  irrigated  daily 
with  saline  water  (1.350  mg/L  total  salt  concentra- 
tion) to  achieve  leaching-fractions  of  0.17,  0.13, 
0.09,  0.07,  and  0.02.  Cowpea  maintained  high  leaf 
water  potentials,  high  rates  of  C02  assimilation 
and  high  leaf  conductances  under  moderately 
saline  conditions  (high  leaching).  Values  of  LTWP 
and  OP  for  high  leaching  were  consistently  50  to 
200  J/kg  higher  than  for  low  leaching  throughout 
the  day.  Calculating  LTWP  at  full  leaf  turgor 
eliminated  diurnal  variation  in  OP.  As  leaching 
decreased,  however,  A,  g  sub  1,  and  g  prime, 
decreased  signigicantly.  About  45%  of  the  14C 
assimilated  by  the  leaf  was  incorporated  rapidly 
into  ethanol  insoluble  compounds.  The  relationship 
between  A  and  g  sub  1  for  cowpea  was  similar  to 
that  reported  for  other  crops.  (Author's  abstract) 
W87-04298 


SALINITY,  WATER  MANAGEMENT  AND 
FERTILTIY  INTERACTIONS  ON  YIELD  AND 
NITROGEN  FIXATION  IN  SNAP-BEANS, 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 

W.  F.  Campbell,  R.  J.  Wagenet,  and  R.  R. 

Rodriquez. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  195- 

204,  1986.  4  tab,  32  ref. 

Descriptors:  *Salinity,  *Water  management,  •Fer- 
tility, *Crop  yield,  'Nitrogen  fixation,  *Snap 
beans,  *  Water  pollution  effects,  *  Irrigation  effects, 
Legumes,  Fertilizers,  Solutes,  Salts,  Plant  growth, 
Nutrients,  Benefits,  Saline  soils. 

All  water  used  for  irrigation,  whether  diverted 
from  surface  streams  or  pumped  from  wells,  con- 
tains dissolved  salts  in  amounts  varying  from 
tenths  of  to  several  tons  per  acre-foot.  With  ap- 
proximately 45%  of  the  earths  land  surface  com- 
prised of  arid  and  semiarid  regions,  new  develop- 
ments in  technology  and  extensive  research  are 
needed  to  make  the  most  efficient  use  of  available 
cropland.  Salinity,  a  common  environmental  con- 
straint in  arid  and  semiarid  regions,  causes  substan- 
tial reduction  in  yield  and  nitrogen  fixation  in 
sensitive  edible  seed  legumes.  Greenhouse  experi- 
ments were  designed  to  determine  whether  irriga- 
tion and  fertilizer  supplements  could  reduce  the 
adverse  effects  of  soluble  salts  on  yield  and  nitro- 
gen fixation  in  a  sensitive  seed  legume.  Snapbeans, 
Phaseolus  vulgaris  L.  cv  Early  Gallatin,  inoculated 
with  Rhizobium  phaseoli  L.,  were  given  3  levels  of 
irrigation  salinity,  3  frequencies  of  irrigation  and  2 
N  levels,  and  3  P  levels,  on  a  P-deficient  Argixer- 
oll.  Yield  components,  percent  plant  N,  and  acety- 
lene reduction  were  reduced  significantly  as  salini- 
ty and  the  interval  between  water  applications 
increased.  Fertilizer  application  had  no  effect  on 
any  plant  component.  Two-  and  three-way  interac- 
tions confirmed  the  strong  effects  of  the  individual 
variables  of  salinity  and  irrigation  frequency.  In- 
creasing irrigation  frequency  increased  yield  at  all 
of  the  water  salinities  studied.  Application  of  N,  P, 
K  fertilizers  helped  maintain  yields  at  low  to  mod- 
erate levels  of  soil  salinity,  but  not  at  high  salt 
levels.  Snap-bean  plants  harvested  at  seed  maturity, 


however,  did  not  show  a  significantly  substantial 
benefit  of  fertilizer  for  Rhizobium  in  the  stressed 
rhizosphere.  (Alexander-PTT) 
W87-04299 


NUTRTENTS  IN  WASTEWATER  FROM  A 
PHOSPHATE  FERTILIZER  MANUFACTUR- 
ING PLANT  STORED  FOR  IRRIGATION, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04300 


GENETIC  EVIDENCE  FOR  AN  OSMOREGU- 
LATORY FUNCTION  OF  GLYCINEBETAINE 
ACCUMULATION  IN  BARLEY, 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 
MI.  * 

R.  Grumet,  and  A.  D.  Hanson. 
Australian  Journal  of  Plant  Physiology  AJPPCH, 
Vol.  13,  No.  3,  p  353-364,  1986.  7  fig,  2  tab,  31  ref. 
DOE  Contract  DE-AC02-76-ER01338. 

Descriptors:  *Betaine,  *Barley,  *Salinity,  •Osmor- 
egulation, *Plant  physiology,  *Water  pollution  ef- 
fects, *Genetics,  *Osmosis,  Morphology,  Sodium 
chloride,  Isopopulations,  Solute  potential. 

Betaine  level  in  barley  was  altered  genetically  by 
creating  two  F  sub  4  isopopulations  with  different 
mean  betaine  levels,  and  the  osmoregulatory  be- 
havior of  these  populations  and  of  their  parents 
was  examined  under  saline  conditions.  Mean  beta- 
ine levels  of  the  two  populations  in  unstressed 
conditions  were  23  and  32  micromole/g  dry 
weight;  measurements  of  various  morphological 
and  developmental  characters  indicated  that  the 
populations  were  otherwise  genetically  compara- 
ble. Salinizing  with  300  millimolar  NaCl  caused  a 
decline  of  0.5  MPa  in  solute  potential  (Psi  sub  s) 
and  an  8-  to  10-fold  increase  in  betaine  level  in 
both  isopopulations.  Although  selected  only  for 
differing  betaine  level,  the  parents  and  isopopula- 
tions differed  also  for  Psi  sub  s;  the  high-betaine 
genotypes  maintained  a  Psi  sub  s  0.1  MPa  lower 
than  the  low-betaine  genotypes  at  all  salt  levels.  In 
both  populations  and  parents,  betaine  level  was 
related  linearly  to  Psi  sub  s  (r  squared  at  least  0.97). 
These  observations  are  consistent  with  coordinated 
genetic  control  of  betaine  level  and  Psi  sub  s,  and 
imply  that  betaine  accumulation  is  a  mandatory 
component  of  osmoregulation  in  barley.  (Roches- 
ter-PTT) 
W87-04355 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


MANAGEMENT     AUDITS:     A     TOOL     FOR 
WATER  UnLITIES, 

Barry  (Theodore)  and  Associates,  Los  Angeles, 

CA. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-03438 


COMPARISON  OF  METABOLIC  INHIBI- 
TORS, FILM-FORMING  ANTI-TRANSPIR- 
ANTS,  AND  MICROJET  HtRIGATION  FOR 
WATER  USE  EFFICIENCY  OF  RABBTTEYE 
BLUEBERRIES, 

Tuskegee  Inst.,  AL.  Dept.  of  Agricultural  Sci- 
ences. 

F.  M.  Basiouny. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-204006. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  Dec.  1984,  62  p,  89 
ref,  8  tab,  8  fig.  Contract  14-34-0001-0510. 

Descriptors:  *Abscisic  acid,  *Phenyl  mercuric  ace- 
tate, *Stomatal  diffusive  resistance,  'Transpiration, 
•Relative  humidity,  *Fruit  quality  criteria. 

Two  metabolic  inhibitors  abscisic  acid  (ABA)  and 
phenyl  mercuric  acetate  (PMA),  antitranspirant 
materials  Clear  Spray  (CS)  and  Vapor  Gard  (VG), 
and  microjet  irrigation  system  were  used  on  two 
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rabbiteye  blueberries  cv.  Tifblue'  and  'Woodard'. 
The  objective  of  this  experiment  was  to  study  the 
effects  of  using  the  above  materials  in  increasing 
yield,  improving  quality  and  water  use  efficiency 
of  blueberry.  Application  of  ABA,  PMA,  CS  and 
VG,  separately  or  in  combination,  with  the  micro- 
jet  irrigation  system  significantly  increased  the 
water  use  efficiency  of  rabbiteye  blueberries.  The 
spray  materials  increased  stomatal  diffusive  resist- 
ance, reduced  transpiration  and  increased  leaf  tem- 
perature. Total  soluble  solids,  pH,  berry  weight, 
volume  and  yield  were  significantly  increased.  I  Ha 
siouny-Tuskegee  Inst.) 
W87-03525 


OPTIMAL  DROUGHT  PLANS,  VOLUME  I: 
PROTOTYPAL  APPLICATION  OF  THE 
'DROPS'  METHOD, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03573 


OPTIMAL  DROUGHT  PLANS,  VOLUME  II: 
EVALUATION  OF  ECONOMIC  LOSSES  RE- 
SULTING FROM  WATER  SUPPLY  SHORT- 
AGES, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03574 


IMPACTS  OF  RESIDENTIAL  WATER  REUSE 
IN  THE  TUCSON  AREA, 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lands  Stud- 
ies. 

K.  E.  Foster,  and  K.  J.  DeCook. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  753-757,  October   1986.  2  fig,  5  tab,  7  ref. 

Descriptors:  *Water  reuse,  'Water  supply, 
•Groundwater  pumping,  'Tucson,  Water  conser- 
vation, Effluents,  Imported  water,  Overdraft,  Do- 
mestic water. 

Groundwater  pumping  constitutes  approximately 
100  percent  of  the  water  supply  in  the  Tucson 
Active  Management  Area  (AMA),  Arizona.  The 
current  annual  overdraft  approaches  250,000  acre- 
feet,  but  the  goal  of  the  Active  Management  Ares 
is  to  eliminate  the  overdraft  by  the  year  2025. 
Residential  water  reuse  systems  could  reduce 
annual  groundwater  overdraft  from  58,000  acre- 
feet  to  33,000  acre-feet,  representing  a  43  percent 
reduction,  if  30  percent  of  Tucson's  projected 
sewered  population  installed  and  used  reuse  sys- 
tems. If  Tucson  is  to  balance  its  water  supply  and 
use,  then  conservation  will  become  an  increasingly 
important  requirement  that  must  be  developed  and 
promoted.  (Alexander-PTT) 
W87-03806 


VARIABILITY  IN  ADJUSTMENT  PREFER- 
ENCES TO  GROUNDWATER  DEPLETION  IN 
THE  AMERICAN  HIGH  PLAINS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-03811 


HEATING  AND  COOLING  WITH  GWHPS, 

G.  J.  Swanson. 

Water  Well  Journal  WWJOA9,  Vol.  40,  No.  8,  p 

44-46,  August  1986. 

Descriptors:  'Heating,  'Cooling,  'Air  condition- 
ing, 'Groundwater  heat  pumps,  'Heat  pumps, 
•Domestic  water,  Cost  analysis,  Energy,  Pumps, 
Wells,  Water. 

A  restaurant  located  in  Plain  City,  Ohio  is  heated 
and  cooled  by  six  groundwater  heat  pumps  in- 
stalled by  Kidron  Electric,  Inc.  The  system  con- 
sists of  two  55-foot,  6-inch  supply  wells,  and  60-70 
feet  of  PVC  pipe.  Used  water  is  discharged  into  a 
nearby  farm  drainage  ditch.  A  sizable  portion  of 
the  domestic  hot  water  is  provided  by  the  ground- 
water heat  pumps.  Cost  was  $65,000.  Energy  costs 


for  the  original  3,450  square  foot  building  were 
$1,300  to  $1,400  per  month;  since  the  new  system 
was  installed,  costs  for  the  entire  8,000  square  feet 
have  averaged  $2,000  per  month,  including  heating 
and  cooling  the  new  dining  room  as  well  as  the 
previously  non-air-conditioned  kitchen.  (Doria- 
PTT) 
W87-03979 


SAVING  URBAN  IRRIGATION  WATER, 

Soil  Conservation  Service,  Chandler,  AZ.  Hoho- 

kam    Resource    Conservation    and    Development 

Area. 

B.  E.  Ambrose. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  4,  p  229-230,  July-August  1986. 

Descriptors:  'Phoenix,  'Arizona,  'Training, 
'Standards,  'Turf  grasses,  'Water  conservation, 
'Urban  irrigation,  Education,  Workshops,  Water 
managers,  Management  planning. 

The  implementation  of  a  water-conservation  plan 
for  the  Phoenix,  Arizona,  metropolitan  area  is  de- 
scribed, including  a  handbook  and  workshops  pre- 
pared as  a  part  of  an  overall  long-term  plan  to  cut 
irrigation  water  use  on  turf  areas.  In  1982,  as  much 
as  300,000  acre-ft  of  water  were  being  used  annual- 
ly to  irrigate  turf  areas  in  the  Phoenix  area.  A 
handbook  was  prepared  to  meet  the  educational 
needs  in  this  area  as  defined  by  a  special  task  force. 
The  handbook  described  what  is  involved  in  water 
conservation  on  turf  areas,  mainly  to  help  adminis- 
trators recognize  the  need  for  improvement.  A 
second  section  in  the  handbook  provided  technical 
guidance  for  the  water  manager,  including  sections 
on  soil-plant-water  relationships,  resource  invento- 
ries, designing  a  management  program,  and  moni- 
toring system  performance.  A  series  of  workshops 
were  held  to  introduce  the  handbook  and  provide 
some  assistance  in  its  use.  Nearly  300  water  manag- 
ers from  about  70  organizations  received  training 
through  this  program.  (Rochester-PTT) 
W87-04342 


3E.  Conservation  In  Industry 


INDUSTRIAL    WATER    REUSE    WITH    COU- 
PLED-TRANSPORT MEMBRANES, 

Bend  Research,  Inc.,  OR. 

For   primary  bibliographic   entry   see  Field   5D. 

W87-03532 


SEDIMENT   DISCHARGE   AND    RECYCLING 
FOR   GOLD   PLACER  MINING  IN  ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

For  primary  bibliographic   entry   see   Field   5D. 
W87-03555 


3F.  Conservation  In  Agriculture 


SYSTEM  OF  CROP  AND  SOIL  MANAGE- 
MENT FOR  THE  WET  SEASON  PRODUC- 
TION OF  FOOD  CROPS  ON  A  HEAVY  CLAY 
SOIL  IN  GUYANA:  1.  EFFECT  OF  MULCHING 
AND  TILLAGE  ON  SOIL  PROPERTIES  AND 
CROP  YIELDS, 

University  of  the  West  Indies,  St.  Augustine  (Trin- 
idad and  Tobago).  Dept.  of  Soil  Science. 
L.  A.  Simpson,  and  F.  A.  Gumbs. 
Tropical  Agriculture  TAGLA2,  Vol.  63,  No.  4,  p 
305-310,  October  1986.  6  fig,  5  tab,  15  ref. 

Descriptors:  'Soil  management,  'Water  use  effi- 
ciency, 'Seasonal  variation,  'Crop  production, 
•Agronomy,  'Clays,  'Guyana,  'Mulching,  'Till- 
age effects,  'Rainfall,  'Soil  properties,  'Crop 
yield,  Soil  types,  Porosity,  Soil  porosity,  Density, 
Soil  density,  Soil  physical  properties,  Soil  water, 
Drainage,  Nitrogen,  Carbon,  Organic  carbon,  Nu- 
trients, Legumes. 

The  application  of  a  vegetative  mulch  had  no 
significant  effect  on  maintaining  and  prolonging 
the  soil  structure  (porosity  and  bulk  density)  ob- 
tained from  tillage  on  a  heavy  clay  soil  in  Guyana. 
Mulching,  however,  had  positive  effects  on  soil 


mositure  conservation  and  lowering  of  supraopti- 
mal  soil  temperatures,  the  soil  moisture  conserva- 
tion being  beneficial  when  mean  weekly  rainfall  is 
normally  low,  but  detrimental  when  rainfall  is 
high,  as  the  soil  has  very  poor  internal  drainage. 
Mulching  no-tillage  plots  showed  some  build-up  of 
nitrogen  and  organic  carbon  in  the  0-5  cm  soil 
depth.  Increased  cowpea  yields  under  mulch  indi- 
cate that  this  could  be  a  beneficial  practice  for  the 
short  rainfall  period.  The  use  of  mulch  cannot  be 
strongly  recommended  for  the  long  rainfall  period. 
(Author's  abstract) 
W87-03341 


MECHANISMS  AND  PROCESS  PARAMETERS 
OF  FILTER  SCREENS, 

Hebrew  Univ.,  Jerusalem  (Israel).  School  of  Ap- 
plied Science  and  Technology. 
A.  Adin,  and  G.  Alon. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  4,  p  293-304, 
November  1986.  9  fig,  2  tab,  17  ref. 

Descriptors:  'Irrigation,  'Clogging,  'Filter 
screens,  'Pore  clogging,  'Drip  irrigation,  'Algae, 
Filtration  velocity,  Process  parameters,  Detach- 
ment mechanisms,  Field  tests,  Performance  evalua- 
tion, Wastewater,  Effluents,  Suspended  solids,  Bac- 
terial growth,  Biomass,  Back-flushing,  Agriculture, 
Chemical  precipitation. 

The  clogging  of  strainers  is  a  major  problem  in 
drip  irrigation  systems.  Clogging  mechanisms  of 
filter  screens  caused  by  water  containing  mostly 
organic  particulates  (algae)  were  studied.  Different 
filter  screens,  filtration  velocities,  and  algal  con- 
centrations were  used.  The  clogging  rate  is  de- 
pendent on  those  parameters,  but  does  not  conform 
to  classical  filtration  formulas.  Filtration  index  and 
filter  cake  specific  resistance  were  calculated  to 
evaluate  filter  behavior.  The  phenomenon  of  larger 
particles  leaving  the  screen  demonstrates  a  possible 
detachment  mechanism  that  may  result  in  further 
clogging  of  drippers.  (Author's  abstract) 
W87-03383 


SPRINKLER  IRRIGATION  PROJECT  DESIGN 
WITH  PRODUCTION  FUNCTIONS, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

R.  G.  Allen. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    112,  No.  4,  p  305-321, 

November  1986.  13  fig,  3  tab,  7  ref. 

Descriptors:  'Sprinkler  irrigation,  'Irrigation  engi- 
neering, 'Cost  analysis,  'Linear  programming, 
•Mathematical  models,  Evapotranspiration,  Crop 
yield,  Soil  water,  Deficit  irrigation,  Agriculture. 

A  linear-programming  (LP)  framework  with  asso- 
ciated design  and  cost-estimating  procedures  was 
developed  to  evaluate  the  economics  of  deficit 
irrigation  in  system  design  and  to  optimize  the 
sizing  and  operation  of  irrigation  system  compo- 
nents. The  framework  includes  linear  evapotran- 
spiration crop  production  functions  and  simulates 
crop  evapotranspiration  and  crop  yields  according 
to  irrigation  application  levels  and  soil  moisture 
availability.  The  LP  framework  considers  and  ac- 
counts for  costs  for  capital,  labor,  energy  and 
water,  and  provides  for  hydraulic  and  economic 
continuity  throughout  the  system.  Sprinkler,  pipe, 
pump,  canal  and  soil  systems  were  simulated,  and 
total  system  productivity  and  profitability  were 
determined.  (Author's  abstract) 
W87-03384 


ENVIRONMENTAL  IMPACTS  OF  IRRIGA- 
TION PROJECTS, 

Malvia  Regional  Engineering  Coll.,  Jaipur  (India). 
R.  D.  Verma. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  112,  No.  4,  p  322-330, 
November  1986.  32  ref. 

Descriptors:  'Environmental  effects,,  'Irrigation, 
•Developing  countries,  World  Food  Conference, 
Health  hazards,  Human  diseases,  Adverse  effects, 
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Agriculture,  Cultivation,  Dams,  Reservoirs,  Bene- 
fits, Public  health,  Water  quality,  Public  policy, 
Salinity,  Waterlogging,  Farming. 

It  is  generally  believed  that  compared  with  rainfed 
agriculture,  irrigation  can  lead  to  a  sixfold  increase 
in  yields  of  cereals  and  about  fourfold  increase  in 
root  crops.  As  fertile  land  becomes  more  scarce, 
irrigation  enables  farmers  to  get  higher  yields  from 
their  existing  fields,  essentially  substituting  water 
for  the  new  cropped  area.  With  the  increasing 
population  of  the  world,  the  area  of  irrigated  agri- 
culture will  have  to  be  expanded  to  provide  food 
and  work  for  the  people.  Data  presented  at  the 
World  Food  Conference  (Rome,  1974)  indicated 
that  new  irrigation  programs  should  provide  water 
for  an  additional  23000000  hectacres(ha)  in  10 
years.  Many  new  irrigation  projects  will  have  to  be 
undertaken  and  run-down  systems  rehabilitated 
and  maintained,  primarily  in  developing  countries 
to  meet  the  needs  of  additional  irrigated  agricul- 
ture. Degradation  of  land  by  waterlogging  and 
salinity  is  a  common  by-product  of  irrigation.  The 
extension  of  irrigation  can  also  increase  the  threat 
of  health  hazards  due  to  diseases.  The  environmen- 
tal impacts  of  irrigation  projects  with  particular 
reference  to  developing  countries  are  reviewed. 
Guidelines  for  the  formulation  stage  of  irrigation 
projects  for  minimizing  their  adverse  effects  must 
consider  public  health  problems  (e.g.,  spread  of 
malaria,  schistosomiasis),  soil-water  problems  and 
water  quality  effects.  Relevant  policy  issues  for 
irrigation  development  include  large  versus  small 
system,  technology  level,  improved  water  manage- 
ment, and  adaptation  with  the  natural  system.  (Al- 
exander-PTT) 
W87-03385 


CANAL  CAPACITIES  FOR  DEMAND  UNDER 
SURFACE  IRRIGATION, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry   see  Field   6D. 

W87-03386 


LATEST  DEVELOPMENTS  AND  TECHNOLO- 
GY IN  SOIL  AND  WATER  CONSERVATION, 

Soil  Conservation  Service,  Bozeman,  MT. 

G.  Loomis. 

The  Agricultural  Education  Magazine,  Vol.   58, 

No.  11,  p  17-19,  May  1986. 

Descriptors:  'Soil  conservation,  *Water  conserva- 
tion, 'Training,  'Resources  information,  'Auto- 
mated conservation  planning,  'Education,  Tech- 
nology transfer. 

Three  new  developments  that  will  change  how  soil 
and  water  conservation  are  practiced  in  America 
are:  new  ways  to  gather  resource  information, 
automated  conservation  planning,  and  a  renewed 
spirit  of  teamwork  among  researchers,  educators, 
transfer  agents,  and  farmers  and  ranchers.  Educa- 
tors, especially  vocational  agriculture  teachers, 
have  a  key  role  to  play.  They  must  know  and 
describe  soil  and  water  conservation  problems,  ex- 
plain how  current  research  might  impact  those 
problems,  and  detail  what  existing  technology  will 
do  to  the  problems  today.  (Rochester-PTT) 
W87-03392 


DIRIGATE  AND  FEED  FOR  TOP  CELERY 
YIEXDS, 

California  Univ.,  Riverside. 

S.  E.  C.  Post. 

American  Vegetable  Grower,  Vol.  34,  No.  8,  p  48, 

51,  March  1986. 

Descriptors:  'Celery,  'Trickle  irrigation,  'Phos- 
phate fertilizers,  'Nitrogen  fertilizer,  'Nitrogen 
content,  'Crop  yield,  'Seasonal  variation,  Irvine, 
California,  Tissue  analysis,  Labor,  Cost  analysis. 

Trickle  irrigation  (16  inches  per  growing  season, 
applied  2-3  times/wk)  was  combined  with  60  lb/ 
acre  P205  fertilization  and  either  400  or  800  lb/ 
acre  N  on  a  1-acre  celery  plot  in  Irvine,  California. 
The  trial  continued  over  three  growing  seasons. 
Celery  tissue  samples  taken  at  6,  10,  12,  15,  and  16 
wk  in  each  of  the  growing  seasons  showed  that  the 


celery  plants  were  within  the  N  sufficiency  range 
in  spring  and  fall  1984,  but  were  well  below  it  in 
spring  1985,  although  this  did  not  affect  the  pack- 
out.  With  the  P  fertilizer  regime  used,  between 
83%  and  85%  of  all  heads  harvested  consistently 
produced  24  and  30  heads  per  box.  The  irrigation 
and  fertilizing  methods  employed  also  saved  labor. 
(Rochester-PTT) 
W87-03414 


STUDY  OF  CROPPING  EFFECTS  ON  SOIL 
PROPERTIES  RELATED  TO  WATER  INFIL- 
TRATION, RUNOFF  AND  SODL  LOSS  USING 
SIMPLE  LABORATORY  METHODS, 

Missouri  Univ.-Columbia.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  4D. 
W87-03492 


IMPROVING  SURGE  FLOW  IRRIGATION  EF- 
FICIENCY BASED  ON  ANALYSIS  OF  INFIL- 
TRATION AND  HYDRODYNAMIC  EFFECTS, 

Texas  Water  Resources  Inst.,  College  Station. 
E.  T.  Smerdon,  and  A.  W.  Blair. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 11281. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Research  Project  Completion  Report,  July  1985, 
65  p,  22  fig,  9  tab,  3  append,  33  ref.  Contracts  14- 
08-000 l-G-871;  14-08-0001-G-935.  USGS  Projects 
G-87 1-04  and  G935-05. 

Descriptors:  'Furrow  irrigation,  'Surge  flow,  'In- 
filtration rate,  'Irrigation  efficiency,  Irrigation  sys- 
tems, Model  studies,  Simulation,  Computer 
models,  Mathematical  models. 

Movement  of  a  surface  flow  profile  over  an  infil- 
trating soil  was  studied  under  conditions  of  surge 
flow  for  use  in  design  of  surge  irrigation  systems. 
Four  specific  research  areas  were:  (a)  development 
of  a  surge  flow  infiltration  model;  (b)  the  effect  of 
wetted  perimeter  on  infiltration  in  furrows;  (c) 
design,  construction,  and  calibration  of  a  61  meter 
long  physical  model  of  an  irrigation  border/ 
furrow;  and  (d)  development  of  a  surge  flow 
furrow  irrigation  computer  model  for  use  in  de- 
signing surge  flow  irrigation  systems.  The  comput- 
er model  is  based  on  the  kinematic  wave  assump- 
tions for  overland  flow,  and  uses  the  cycle  ratio- 
time  infiltration  model  developed  under  this  re- 
search project.  Hypothetical  irrigation  simulations 
indicate  that  for  some  high  intake  rate  soils,  surge 
flow  has  potential  for  markedly  improving  distri- 
bution efficiency  over  conventional  continuous  ir- 
rigation. However,  the  model  also  indicated  that 
an  improperly  operated  surge  flow  system  can 
actually  have  lower  efficiency  than  a  continuous 
system.  This  factor  is  seldom  mentioned  in  litera- 
ture on  surge  irrigation.  (USGS) 
W87-03493 


LOW  ENERGY  IRRIGATION  FOR  THE  PA- 
CIFIC NORTHWEST, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 
T.  S.  Longley. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-2U662. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Idaho  Water  Resources  Research  Institute  Com- 
pletion Report,  Moscow,  March  1985.  63  p,  22  fig, 
12  tab,  16  ref.  Contract  14-34-0001-1218.  Project  B- 
056-IDA  (1). 

Descriptors:  'Irrigation  efficiency,  'Sprinkler  irri- 
gation, 'Idaho,  Energy,  Irrigation,  Drip  irrigation, 
Trickle  irrigation. 

Basin  tillage  (surface  storage  enhancement  by  soil 
roughening)  has  been  shown  to  be  effective  in 
controlling  runoff  from  small  grain  plots  irrigated 
with  application  rates  up  to  115  mm/hr  and  total 
applications  up  to  75  mm  with  a  single  line  of  low 
pressure  spray  sprinklers.  A  grain  stand  reduction 
problem  encountered  with  the  use  of  basin  tillage 
was  overcome  with  modification  of  the  hanger 
arrangement  on  the  double  disc  openers  on  the 
drill.  After  these  modifications,  basin  tilled  treat- 
ments of  spring  wheat  produced  stands  and  yields 
not  significantly  different  from  conventional  till- 


age. Runoff  measurements  indicated  that  no  runoff 
occurred  using  reservoir  tillage,  and  from  10  to  60 
percent  of  the  water  applied  left  the  field  with 
conventional  tillage.  Microclimate  measurements 
were  made  15,  27  and  40  m  downwind  of  an 
operating  low  pressure  sprinkler  lateral  on  a 
number  of  different  days  with  varying  wind  condi- 
tions. Marked  decreases  in  vapor  pressure  deficit 
(VPD)  were  consistently  observed  at  the  15  m 
position  relative  to  conditions  9  m  upwind  of  the 
system.  This  reduction  in  VPD  resulted  primarily 
from  a  reduction  in  dry  bulb  temperature.  Wind- 
speed  did  not  appear  to  affect  the  magnitude  and 
spatial  distribution  of  these  changes.  Replicated 
evapotranspiration  (ET)  measurements  were  made 
on  four  crop  species  (alfalfa,  dry  beans,  wheat  and 
potatoes)  which  showed  small  but  significant  re- 
ductions in  ET  at  the  15  m  position  for  all  species 
but  dry  beans,  which  showed  a  substantial  de- 
crease. For  alfalfa,  ET  was  significantly  increased 
27  and  40  m  downwind  of  the  system.  (Longley- 
IWRRI) 
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DESIGN  AND  MANAGEMENT  OF  IRRIGA- 
TION PROJECTS  FOR  THE  SUSTAINED  BEN- 
EFIT OF  WILDLIFE:  A  BIOECONOMIC 
ANALYSIS  OF  THE  EAST  HIGH  AREA  OF 
THE  COLUMBIA  BASIN  PROJECT, 
Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic   entry   see   Field   6G. 
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IDENTIFICATION  OF  CRITICAL  WATER 
LEVELS  EN  FLOODED  RICE  FIELD, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 
Engineering. 
L.  Griffis. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211753. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report.  Publication 
No.  107,  Sept.  1984,  22  p,  1  fig.  USGS  Project  G- 
829-02. 

Descriptors:  'Mathematical  models,  'Arkansas,  Ir- 
rigation, Rice,  Microcomputers. 

A  mathematical  model  was  developed  to  simulate 
the  transient  hydrology  of  a  flooded  rice  field. 
With  the  model,  users  can  determine  the  critical 
interlevee  areas  in  which  to  monitor  the  water 
levels  so  that  the  irrigation  well  can  be  turned  on 
at  the  critical  low  water  level,  and  turned  off  at  the 
critical  high  water  level,  in  order  to  maximize 
water  application  efficiency.  Sensitivity  analysis 
performed  with  the  model  showed  that  it  will  be 
necessary  to  calibrate  the  model  for  each  specific 
field.  A  calibration  procedure  has  been  developed. 
(Griffis-Univ.  AR) 
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SPRINKLER  IRRIGATION  AS  AN  ENERGY 
AND  WATER  SAVENG  APPROACH  TO  RICE 
PRODUCTION  AND  MANAGEMENT  OF  RI- 
CELAND  PESTS, 

Texas  Water  Resources  Inst.,  College  Station. 
G.  N.  McCauley,  L.  R.  Hossner,  and  D.  M. 
Nesmith. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-203982. 
Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  TR-134,  March 
1985,  243  p,  149  tab,  16  fig,  5  append.  Contract  14- 
34-0001-1282.  USGS  Project  B-254-TEX  (1). 

Descriptors:  'Sprinkler  irrigation,  'Texas,  Rice, 
Water,  Energy,  Texas  Coastal  Prairie,  Water  con- 
servation, Cultivars,  Flood  irrigation. 

Rice  is  currently  produced  on  about  400,000  acres 
in  the  Texas  Coastal  Prairie  and  uses  1.8  million 
acre-feet  of  water  or  13  percent  of  Texas'  renew- 
able water  resources.  The  Texas  Coastal  Prairie 
has  been  experiencing  rapid  population  and  indus- 
trial growth  with  increased  demands  on  the  area 
water.    Continued    rice   production    will    require 
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water  conservation  practices.  This  research  evalu- 
ated the  potential  water  conservation  of  sprinkler 
irrigated  rice  production  as  related  to  potential 
production  of  commercial  cultivars  with  various 
moisture  stress  levels,  the  sprinkler  irrigation 
adaptability  of  10  major  soil  series,  and  increased 
infiltration  by  adjuvants.  Some  cultivars  did  exhibit 
resistance  defined  as  sustained  production  under 
reduced  water  supply.  However,  these  cultivars 
were  not  the  most  productive.  Highest  yielding 
cultivars  under  flood  irrigation  were  also  the  high- 
est yielding  with  sprinkler  irrigation.  The  medium 
grains  appear  better  adapted.  The  adjuvants  tested 
did  increase  the  infiltration  of  the  Nada  soil.  Yield 
levels  within  1 5  percent  of  those  from  flood  irriga- 
tions were  achieved.  However,  the  high  levels  of 
adjuvants  used  were  phytotoxic  to  the  rice.  Lower 
rates  or  other  adjuvants  might  be  better  adapted. 
Soil  water  infiltration  as  determined  by  rainfall 
simulator  did  reveal  differences  in  infiltration  rates 
of  the  soils  tested.  The  clay  soils  had  the  highest 
saturated  infiltration  rate.  The  fine  sandy  loam  soils 
developed  a  crust  after  initial  applications  which 
reduced  later  infiltration  rates.  All  soils  could  be 
sprinkler  irrigated  but  soils  such  as  the  Nada  fine 
sandy  loam  had  a  saturated  infiltration  of  less  than 
0.65  cm  per  hour  which  could  be  prohibitive  to  a 
commercial  rice  production.  (USGS) 
W87-03526 


INCREASING  ECONOMIC  EFFICIENCY  OF 
WATER  USE  FOR  IRRIGATION  IN  THE 
UPPER  MIDWEST, 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 

V.  R.  Eidman,  D.  J.  Bosch,  E.  E.  Gill,  and  C.  C. 
Schaeffer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-203958. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  St.  Paul,  1985.  121 
p.  Contract  14-34-0001-1236.  OWRT  Project  B- 
158-Minn. 

Descriptors:  'Irrigation,  'Irrigation  efficiency, 
'Minnesota,  Water  use,  Economic  aspects. 

This  study  develops  a  more  extensive  methodology 
for  evaluating  irrigation  strategies  than  previously 
existed.  Near  optimal  strategies  are  identified  given 
the  level  of  soil  water  and  weather  information. 
The  irrigation  strategies  are  evaluated  with  refer- 
ence to  a  benchmark  strategy.  The  comparison  is 
made  within  a  whole-farm  context  considering  the 
irrigator's  risk  performances,  random  output 
prices,  and  income  taxes.  Stochastic  dominance 
with  respect  to  a  function  is  used  to  determine  the 
value  of  the  additional  information  and  the  related 
optimal  irrigation  strategy.  Near  optimal  irrigation 
strategies  were  identified  for  alternative  levels  of 
information  for  corn  and  soybean  production  in 
southwestern  Minnesota.  The  estimated  value  of 
perfect  information  on  soil  water  and  weather  is 
$6.59  per  acre  for  a  risk  neutral  irrigator  with  low 
equity  and  55  percent  of  that  value  can  be  obtained 
with  currently  recommended  (but  not  widely  used) 
programs  of  irrigation  scheduling.  The  value  is 
greater  for  risk  averse  and  less  for  risk  preferring 
irrigators.  Adoption  of  near  optimal  strategies 
based  on  better  information  would  also  reduce 
average  water  use  13  to  17  percent.  The  methodol- 
ogy also  has  potential  for  use  in  evaluating  the 
profitability  of  irrigation  investments  as  illustrated 
in  the  study.  (Brown-Univ.  MN) 
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EVALUATION  OF  BRACKISH  WATER  FOR 
GROWING  NURSERY  CROPS  UNDER  HY- 
DROPONIC  CONDITIONS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Horticulture. 

For  primary  bibliographic  entry  see  Field  3C. 
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EVALUATION  OF  THE  SALINITY  TOLER- 
ANCE OF  RUSSIAN  THISTLE  TO  DETER- 
MINE ITS  POTENTIAL  FOR  FORAGE  PRO- 
DUCTION USING  SALINE  IRRIGATION 
WATER, 
New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 


Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
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ADAPTATION  OF  CRAMBE  SPECIES  AS  AN 
ALTERNATIVE  BIOLOGICAL  SOURCE  OF 
OIL  AND  PROTEIN  FOR  ARID  LANDS  AGRI- 
CULTURE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Crop  and  Soil  Sciences. 
J.  L.  Chan,  J.L.  Fowler,  and  C.  L.  Roberts. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 19300. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
163,  June  1985.  168  p,  40  fig,  51  tab,  58  ref.  Project 
1423657. 

Descriptors:  'Plant-water  relationships,  'Arid 
lands  agriculture,  'Crambe  species,  Germplasm, 
Drought  tolerance,  Salinity  tolerance,  Heat  toler- 
ance, New  Mexico,  Crop  yields,  Oil  (plants),  Pro- 
tein. 

A  preliminary  study  of  the  adaptation  of  Crambe 
spp.  to  arid  lands  agricultural  conditions  as  an 
alternate  biological  source  of  oil  and  protein  was 
made.  Approximately,  1,740  entries  of  cultivars, 
experimental  lines,  and  plant  introductions  of 
Crambe  spp.  were  acquired  and  increased  for 
screening  purposes.  Crambe  plant-water  relation- 
ships and  screening  techniques  were  evaluated 
under  greenhouse  conditions.  Selected  cultivars 
and  experimental  lines  were  field  evaluated  for 
adaptation  to  water  deficits  and  heat  in  spring 
plantings  in  southern  New  Mexico  using  a  line 
source  sprinkler  system  to  develop  broad  gradients 
of  soil  moisture.  Evaluations  included  plant 
growth  and  development,  plant-water  relation- 
ships, earliness  of  maturity  and  seed  yield.  Results 
were  generally  discouraging  although  some  varia- 
bility for  drought  tolerance  among  the  germplasm 
studied  was  indicated.  Seed  yields  and  seed  quality 
from  seed  increase  plantings  and  field  tests  were 
unacceptably  low,  casting  serious  doubt  on  the 
adaptability  of  crambe  to  the  conditions  under 
which  the  tests  were  made.  Sceening  of  germplasm 
for  salinity  tolerance  was  restricted  because  of 
unavailability  of  quality  seed.  (Chan-N.M.  St. 
Univ.) 
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PRECONDITIONING  COTTON  TO  IMPROVE 
WATER  USE  EFFICIENCY  AND  CONSERVE 
IRRIGATION  WATER, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

J.  L.  Fowler,  and  A.  S.  Brar. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-2 19292. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,   Technical   Completion   Report  No. 

192,  June  1985.  46  p,  8  fig,  11  tab,  43  ref.  Project 

1345655. 

Descriptors:  'Water  conservation,  'Drought  toler- 
ance, 'Irrigation  management,  'Water  use  efficien- 
cy, 'Cotton,  Moisture  deficit,  Drought  precondi- 
tioning, Deficit  irrigation. 

Greenhouse  studies  on  cotton  (Gossypium  hirsu- 
tum  L.)  were  conducted  to  determine  the  feasibili- 
ty of  preconditioning  a  crop  to  water  deficits  for 
the  purpose  of  reducing  subsequent  water  use  with 
minimal  impact  on  yield.  Results  suggest  that 
cotton  plants  subjected  to  low  levels  of  soil  water 
potential  (-1.50  MPa)  during  the  preflowering 
stage  used  significantly  less  water  than  plants  opti- 
mally irrigated  (-0.17  MPa  soil  water  potential  at 
irrigation  (SWPI)).  No  significant  differences  in 
water  use  were  observed,  however,  between  -0.17 
MPa  SWPI  and  a  moderate  level  of  irrigation  (- 
0.45  MPa  SWPI)  applied  during  the  flowering 
stage.  Furthermore,  water-use  efficiency  was  not 
significantly  influenced  by  SWPI  levels  applied 
during  either  state  or  by  their  interaction.  The 
cotton  crop,  therefore,  did  not  seem  to  lose  its 
sensitivity  to  water  stress  during  the  flowering 
stage  and  the  low  (-1.50  MPa)  SWPI  level  applied 


before  flowering  did  not  produce  a  precondition- 
ing effect  resulting  in  a  reduction  of  water  use 
during  the  flowering  stage.  The  results  indicate 
that  the  -1.50  MPa  SWPI  level  applied  before 
flowering  promoted  the  earliness  of  crop  maturity 
without  any  significant  reductions  in  yield.  Fur- 
thermore, the  results  suggest  that  savings  in  irriga- 
tion water  can  be  achieved.  (Fowler-N.M.  St. 
Univ.) 
W87-03540 


GUIDE  TO  THE  ELEPHANT  BUTTE  IRRIGA- 
TION DISTRICT  RECORDS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

History. 

For  primary  bibliographic  entry  see  Field  6E. 
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ESTIMATING  CROP  WATER  PRODUCTION 
FUNCTIONS  BASED  ON  TRANSPIRATION 
AND  CROP  GROWTH  CURVES  THROUGH 
MODELING, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

T.  Sammis,  C.  Mapel,  and  R.  Lansford. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-219276. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,   Technical   Completion   Report  No. 

191,   May    1985.    38   p,    18   tab,   27   ref.    Project 

1345669. 

Descriptors:  'Crop  water  production  functions, 
•Transpiration,  'Crop  growth  curves,  'New 
Mexico,  Lysimeters,  Model  studies,  Evaporation. 

This  report  concerns  the  development  of  crop 
growth  curves  based  upon  growing  degree  days 
instead  of  calendar  days  and  the  development  of 
crop  water  production  functions  based  upon  tran- 
spiration. Lysimeter  data  to  carry  out  these  proce- 
dures for  alfalfa,  corn,  wheat,  barley,  grain  sor- 
ghum and  cotton  was  available  from  four  New 
Mexico  sites  with  different  climates.  The  crop 
growth  curves  were  statistically  compared  to  de- 
termine if  they  were  similar  in  spite  of  the  climato- 
logical  differences.  Results  indicate  that  the  curves 
were  statistically  (P>0.5)  similiar  for  crops  grown 
from  northern  to  southern  New  Mexico.  Lysimeter 
data  was  not  available  for  lettuce,  onions,  chile, 
potatoes  or  pinto  beans.  Thus,  crop  coefficients 
were  derived  from  the  literature  and  a  modeling 
approach  was  utilized  to  devise  the  crop  growth 
curves  based  upon  growing  degreee  days.  The 
development  of  crop  water  production  functions 
based  upon  transpiration  also  was  carried  out  for 
the  above  crops.  This  step  was  undertaken  to 
remove  some  of  the  variability  caused  by  the  evap- 
oration component  of  evapotranspiration.  These 
functions  can  be  used  statewide  and  on  various  soil 
types.  (Sammis-N.M.  St.  Univ.) 
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YIELD  AND  COMPOSITION  OF  KOCHIA 
FORAGE  AS  AFFECTED  BY  SALE\ITY  OF 
WATER  AND  PERCENT  LEACHING, 

New  Mexico  State  Univ.,  Clovis.  Plains  Branch 
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Descriptors:  *Water  use  efficiency,  'Evapotran- 
spiration,  'Plant  productivity,  *Pinus  eldarica,  Irri- 
gation, Field  studies,  Weighing  lysimeter,  Semiarid 
regions,  New  Mexico,  Plant  growth. 

Plant  productivity  in  semiarid  regions  is  directly 
related  to  the  availability  of  water.  Pinus  eldarica 
Medw.  has  gained  rapid  popularity  as  a  short  rota- 
tion Christmas  tree  or  ornamental  crop  in  Southern 
New  Mexico,  and  has  potential  for  woody  biomass 
production.  Because  of  its  recent  introduction  to 
the  area,  effective  irrigation  guidelines  were  un- 
available. The  objectives  of  this  study  were  to 
determine  crop  evapotranspiration  (ETC)  (mm/ 
day/6.25  sq  m)  and  water  use  efficiency  (WUE)  (g 
DM/cu  m  H20)  for  above  ground  biomass  of  P. 
eldarica  under  three  flood  irrigation  regimes.  Irri- 
gation regimes  equivalent  to  173,  298,  and  457  mm 
in  addition  to  159  mm  precipitation  during  the 
1983  growing  season  were  applied.  The  resultant 
ETc  was  527.9,  558.7  and  604.4  mm  in  the  respec- 
tive treatments.  Much  of  the  water  was  lost  as 
evaporation  from  the  soil  surface  due  to  the  widely 
spaced  test  plots.  Trees  in  the  lowest  irrigation 
regime  relied  heavily  on  stored  soil  water  to  main- 
tain growth  rates  similar  to  other  regimes.  Height 
growth  increased  0.80,  1.04  and  1.05  m,  while 
biomass  increased  3185.6,  3524.8,  and  4323.2  kg 
DM/ha  in  the  60,  80  and  100  percent  irrigation 
regimes.  Water  use  efficiency  ranged  from  0.32  to 
5.18  kg  DM/cu  m  H20  consumed  as  ETc.  (Fisher- 
N.M.  St.  Univ.) 
W87-03547 


PECAN  NUT  YIELD  AND  TREE  GROWTH  AS 
INFLUENCED  BY  IRRIGATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Engineering. 
T.  Sammis,  W.  Riley,  and  S.  Williams. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-221488. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
196,  September  1985.  89  p,  27  fig,  26  tab,  22  ref. 
Project  1345669. 

Descriptors:  'Evapotranspiration,  *Tree  growth, 
•Irrigation  scheduling  models,  Pecans,  Leaf  diffu- 
sion resistance,  Leaf  temperature,  Pecan  nut  yield. 

The  objective  of  this  study  was  to  develop  meth- 
ods to  schedule  irrigations  on  pecan  orchards.  In 
the  irrigation  scheduling  model,  a  crop  curve  is 
used  to  reduce  potential  evapotranspiration  (E0) 
calculated  from  Penman's  Equation  down  to  non- 
stress  transpiration.  It  showed  that  the  application 
exceeded  the  evapotranspiration  (ET)  requirement 
and  resulted  in  an  irrigation  application  efficiency 
of  0.76  and  0.87  in  1983  and  1984  respectively.  The 
model  has  the  capability  of  utilizing  actual  time 
weather  data  or  simulated  weather  data  and  the 
model  simulated  seasonal  rainfall  over  20  years 
within  14  percent  of  measured  values.  When  used 
to  simulate  seasonal  potential  evapotranspiration, 
the  model  was  within  7  percent  of  the  computed 
E0  using  1983-1984  weather  data.  The  irrigation 
scheduling  model  uses  a  water  production  function 
to  convert  seasonal  evapotranspiration  to  nut  yield. 
Data  is  presented  on  infrared  measurements  which 
are  used  to  determine  the  crop  water  stress  index 
and  relative  evapotranspiration  which  is  another 
method  used  to  schedule  irrigations.  The  infrared 
measurements  indicated  a  greater  relative  evapo- 
transpiration compared  to  the  water  balance  tech- 
nique on  drip  irrigated  pecan  tress  receiving  differ- 
ent irrigation  levels.  (Sammis-N.M.  St.  Univ.) 
W87-03548 


SODIUM  SEALED  MICROWATERSHEDS 
AND  SKIP-ROWING  FOR  WATER  HARVEST- 
ING AND  CROPPING  ON  LIMITED  RAIN- 
FALL, 

New  Mexico  State  Univ.,  Clovis.  Agricultural  Sci- 
ence Center. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-03551 


JJtRIGATION  COST  REDUCTION  AND 
ENERGY  CONSERVATION  THROUGH  UP- 
GRADING OF  PUMPESG  PLANTS, 


New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Engineering. 
G.  Abemathy,  and  C.  Hohn. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235694. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
167,  December  1985.  58  p,  4  tab,  2  ref.  Project 
1423615. 

Descriptors:  'Irrigation  pumping,  'Pumping  costs, 
'New  Mexico,  Pump  efficiency,  Pump  testing. 

Since  1974  the  cost  of  pumping  irrigation  water  in 
New  Mexico  has  escalated  much  faster  than  the 
inflation  rate.  This  rapidly  increasing  cost  has  con- 
tributed to  farmer's  economic  problems  since  they 
are  unable  to  negotiate  higher  prices  for  their 
product.  One  response  is  to  insure  that  pumps  and 
power  units  are  operating  as  efficiently  as  possible. 
This  project  provided  a  testing  service  to  help 
farmers  determine  the  efficiency  of  their  pumping 
units  and  to  suggest  means  of  improving  the  effi- 
ciency. During  this  project  (1982-1985),  a  total  of 
685  pump  efficiency  tests  were  conducted  in  all  of 
the  major  pump  irrigated  areas  of  the  state.  Results 
of  the  tests  show  that  pump  efficiency  has  not 
increased  greatly  since  testing  began  under  another 
project  in  1976.  The  most  remarkable  results  occur 
on  an  individual  basis  when  a  farmer  overhauls  or 
replaces  a  low  efficiency  pump  with  a  more  effi- 
cient unit.  This  project  reveals  a  definite  need  to 
increase  engineering  efforts  in  the  selection  and 
operation  of  irrigation  pumps.  (Abernathy-NM  St. 
Univ.) 
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EVALUATION  OF  AN  EXPERIMENTAL  RE- 
CYCLED-WATER  SYSTEM  FOR  BRACKISH 
WATER  AQUACULTURE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Fishery  and  Wildlife  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03560 


DEVELOPING  AN  ntRIGATION  SCHEDUL- 
ING METHODOLOGY, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Agricultural  Engineering. 
R.  B.  Hulsman. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-237070. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
183,  January  1985.  69  p,  10  fig,  8  tab,  28  ref. 
Project  1423612. 

Descriptors:  'Computer  models,  'New  Mexico, 
'Irrigation  scheduling,  'Water  conservation,  Irri- 
gation programs,  Scheduling,  Irrigation  water  use. 

This  irrigation  scheduling  model  uses  a  meterologi- 
cally-based  equation  to  predict  crop  water  use. 
The  equation  combines  an  energy  balance  function 
with  an  aerodynamic  function,  and  utilize  pertinent 
meterological  variables  in  its  derivation.  Irrigation 
scheduling  is  based  upon  a  water  budget  that  main- 
tains a  predetermined  soil  moisture  range  within 
the  crop  root  zone.  A  precise  water  balance  ac- 
complished by  evaluating  present  soil  moisture 
conditions  relative  to  a  7  -  day  prediction  of  crop 
water  use.  The  model  has  been  tested  against  pre- 
viously determined  values  of  evapotranspiration 
for  corn  and  winter  wheat.  Results  of  these  com- 
parisons are  within  0.4  percent  for  corn  and  4.6 
percent  for  winter  wheat.  (Hulsman-NM  St.  Univ.) 
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EVALUATION  OF  THE  POTENTIAL  FOR  THE 
GENETIC  IMPROVEMENT  OF  SALT  TOLER- 
ANCE IN  CHDLE  PEPPER  (CAPSICUM 
ANNUUM)  USING  WDLD  GERMPLASM  AND 
CELL  PROCEDURES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Horticulture. 

For  primary  bibliographic  entry  see  Field  3C. 
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ANALYSIS  OF  POTENTIAL  FOR  SUPPLE- 
MENTAL HtRIGATION  IN  SOUTHERN  ILLI- 
NOIS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

J.  T.  Scott,  A.  K.  Taylor,  and  J.  B.  Braden. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-238938. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Illinois  Water  Resources  Center,  Urbana-Cham- 
paign, Research  Report  198,  UILU-RC-86-198, 
May  1986.  53  p,  5  fig,  14  tab,  29  ref.  Contract  14- 
08-001-G904.  USGS  Project  G904-05. 

Descriptors:  'Illinois,  'Land  use,  'Irrigation  po- 
tential, 'Supplemental  irrigation,  'Agricultural 
runoff,  Wastewater  irrigation,  Rainfall-runoff  rela- 
tionships, Reservoir  capacity,  Reservoir  siting, 
Water  conservation,  Conservation  storage,  Recy- 
cling, Management  practice. 

The  aim  of  this  study  is  to  determine  the  potential 
for  supplemental  crop  irrigation  of  the  tight  subsoil 
area  of  Southern  Illinois  with  surface  water  im- 
pounded in  small  catchment  reservoirs.  The  geo- 
graphic area  of  the  tight  soils  (mainly  the  southern 
1/3  of  Illinois)  includes  almost  25  percent  of  the 
state.  Random  statistical  sampling  was  used  to 
select  topographic  quadrangles  in  this  area  for 
investigation  of  reservoir  sites.  Costs  and  water 
volume  were  then  computed  for  sites  with  poten- 
tial for  reservoir  siting.  The  results  of  the  survey  of 
potential  reservoirs  and  cost  analysis  indicate  about 
1.2  million  acres  of  land  in  the  claypan  area  of 
Southern  Illinois  can  be  irrigated  under  current 
cost  conditions  depending  on  the  price  of  corn  and 
soybeans.  From  inspection  of  the  best  potential 
reservoir  sites,  watersheds,  and  irrigation  areas,  a 
specific  site  was  selected  for  detailed  analysis.  Site 
analysis  showed  the  most  profitable  management 
practice  to  be  a  corn-soybean  rotation  with  re- 
duced tillage,  up-and-down  slopes  plowing,  and 
irrigation.  Further  analysis  was  performed  con- 
cerning the  effects  of  sedimentation  on  reservoir 
capacity  and,  optimal  land  use.  The  results  indicate 
that,  over  a  thirty-year  period,  sedimentation  will 
not  have  any  appreciable  effect  on  reservoir  capac- 
ity and  on  land  use  practice.  Finally,  the  supple- 
mental irrigation  system  was  analysed  to  determine 
its  overall  economic  feasibility.  A  supply  curve  for 
irrigation  from  reservoirs  was  developed.  (USGS) 
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CONSUMPTIVE  USE  AND  SALT  ACCUMULA- 
TION WITH  TRICKLE  IRRIGATION  ON  ROW 
CROPS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Crop  and  Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
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LEAF  WATER  POTENTIAL,  CROP  GROWTH 
RESPONSE,  AND  MICROCLIMATE  OF  DRY- 
LAND RICE  UNDER  LINE  SOURCE  SPRIN- 
KLER IRRIGATION, 

International    Rice    Research    Inst.,    Los    Bancs, 

Laguna    (Philippines).    Agricultural    Engineering 

Dept. 

For  primary  bibliographic  entry  see  Field  21. 
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EVALUATION  OF  ENERGY  BALANCE  AND 
WATER  USE  BY  SPRING  WHEAT  DURING  A 
NORMAL  AND  A  DRY  SEASON, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see   Field   2D. 

W87-03592 


WEATHER    AND    RICE    YDZLD    RELATION- 
SfflPS  IN  TROPICAL  COSTA  RICA, 

National     Meteorological     Service,     Bet-Dagan 

(Israel). 

J.  Lomas,  and  H.  Herrera. 

Agricultural  and  Forest  Meteorology,  Vol.  35,  p 

133-151,  October  1985.  8  fig,  10  tab,  24  ref. 
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Descriptors:  •Weather,  'Rice,  'Crop  yield,  'Costa 
Rica,  •Tropical  regions,  'Crop  production,  Rain- 
fall, Runoff,  Agricultural  runoff,  Phenology,  Grain 
crops,  Evapotranspiration,  Water  stress,  Hydrolog- 
ic  budget. 

The  Guanacaste  region,  accounting  for  nearly  50% 
of  the  rice  growing  area  of  Costa  Rica,  has  the 
lowest  rice  yields  and  the  highest  yield  variability. 
The  mean  growing  season  rainfall  of  1,250  mm  is 
some  550  mm  short  of  optimum  rainfall  conditions, 
so  that  the  rice  yields  respond  nearly  linearly  to 
increased  rainfall,  especially  during  the  month  of 
August,  when  the  rice  crop  enters  the  reproduc- 
tive stage.  A  considerable  amount  of  rainfall  may 
be  lost  to  the  rice  crop  due  to  runoff.  Results  of 
investigations  show  a  nonlinear  response  of  rice 
yields  to  increasing  amount  of  growing  season  and 
monthly  rainfall.  In  the  Guanacaste  region,  rainfall 
during  August  (r  =  0.814)  could  be  used  as  an 
independent  variable  to  assess  rice  yields  and  to 
predict  production.  A  production  forecast  at  the 
beginning  of  September  would  give  some  four  to 
six  weeks  of  lead  time  before  the  harvest  of  the 
rice  crop.  Surprisingly,  soil  moisture  budgeting 
and  the  calculation  of  stress  days,  weighted  for 
phenological  development  stages,  which  provided 
the  best  results  in  a  weather  and  maize  study  in  the 
region,  did  not  improve  on  the  relationship  be- 
tween rainfall  and  rice  yields.  (Author's  abstract) 
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FOLIAGE  TEMPERATURE  AS  A  MEANS  OF 
DETECTING  STRESS  OF  COTTON  SUBJECT- 
ED TO  A  SHORT-TERM  WATER-TABLE  GRA- 
DIENT, 

Agricultural  Research  Service,  Morris,  MN.  North 
Central  Soil  Conservation  Research  Center. 
D.  C.  Reicosky,  R.  C.  G.  Smith,  and  W.  S.  Meyer. 
Agricultural  and  Forest  Meteorology,  Vol.  35,  p 
193-203,  October  1985.  5  fig,  13  ref. 

Descriptors:  'Leaves,  'Irrigation,  'Temperature, 
•Flood  irrigation,  *Water  stress,  'Cotton,  'Water 
table  gradient,  'Crop  production,  'Irrigation  effi- 
ciency, Excess  water,  Water  use  efficiency, 
Canopy,  Flooding,  Water  table,  Evapotranspira- 
tion, Photosynthesis,  Microclimate,  Water  deficit, 
Irrigation,  Irrigation  engineering,  Waterlogging. 

Quantifying  crop  stress  resulting  from  both  excess 
and  deficit  water  is  essential  to  higher  water  use 
efficiencies  under  flood  irrigation.  Foliage  temper- 
ature was  measured  as  an  indicator  of  plant  stress 
under  various  levels  of  waterlogging  using  cotton. 
The  foliage  temperature  of  plants  with  more  than 
60%  of  their  root  system  inundated  increased 
slightly  relative  to  air  temperature  after  four  days 
of  flooding,  although  visible  symptoms  of  stress  on 
these  same  plants  were  not  evident  until  the  eighth 
day,  at  which  time  foliage  temperatures  were  4  to 
6  C  above  the  non-flooded  plants.  Calculated 
values  of  instantaneous  evapotranspiration  showed 
a  38%  decrease,  while  values  of  photosynthesis 
decreased  by  86%  after  eight  days  of  flooding. 
These  calculations  support  data  from  other  plant 
measurements  which  suggest  that  the  plant  stress 
induced  by  the  flooding  was  not  primarily  the 
result  of  water  deficit.  Results  show  that  canopy 
temperature  measurements  may  be  sensitive 
enough  to  indicate  plant  stress  that  is  not  primarily 
induced  by  water  deficits,  and  that  a  derived  crop 
stress  index  will  indicate  the  onset  and  severity  of 
the  stress.  (Author's  abstract) 
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ACID   RAIN:   THE   EFFECTS   ON   AGRICUL- 
TURAL PRODUCTION, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 
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DISTRIBUTION  CHANNELS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03619 


TEMPORAL  VARIABILITY  OF  SOIL  HY- 
DRAULIC PROPERTIES  WITH  WETTING 
AND  DRYING  SUBSEQUENT  TO  TILLAGE, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-03670 


EFFECT  OF  SODIUM  POLYMETAPHOS- 
PHATE  ON  SOIL  CRUST  FORMATION  AND 
RUNOFF/RAIN  RELATIONS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  3B. 
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WATER  USE,   IRRIGATION,   AND  PASTURE 
PRODUCTION  ON  STRATFORD  SILT  LOAM, 

New  Zealand  Soil  Bureau,  Lower  Hutt. 

For  primary   bibliographic   entry  see   Field   2G. 
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INFLUENCE  OF  WATER  STRESS  ON  NITRO- 
GEN FIXATION  IN  COWPEA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Horticultural  Sciences. 

For  primary   bibliographic   entry   see   Field   2D. 

W87-03717 


INFLUENCE  OF  TRICKLE  rBRIGATION  ON 
SIX  FIELD-GROWN  WOODY  LANDSCAPE 
SPECIES  BASED  ON  NET  EVAPORATION, 

Auburn  Univ.,  AL.  Dept.  of  Horticulture. 

For   primary  bibliographic   entry   see   Field   2D. 
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VARIABILITY  IN  ADJUSTMENT  PREFER- 
ENCES TO  GROUNDWATER  DEPLETION  IN 
THE  AMERICAN  HIGH  PLAINS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-03811 


DRILLING  IRRIGATION  WELLS, 

D.  S.  Hurlburt. 

Water  Well  Journal  WWJOA9,  Vol.  40,  No.  8,  p 

38-42,  August  1986. 

Descriptors:  'Drilling,  'Irrigation  wells,  'Irriga- 
tion, 'Water  supply  development,  'Drilling  equip- 
ment, Well  logs,  Well  yield,  Technology,  Water 
yield,  Trenches,  Pipelines,  Well  regulations,  Regu- 
lations, Surveys,  Irrigation  efficiency,  Irrigation 
practices,  Irrigation  engineering,  Runoff,  Surface 
runoff. 

In  1984,  there  were  353,005  irrigation  wells  in  the 
United  States,  according  to  a  federal  government 
survey.  Most  irrigation  wells  are  found  in  Califor- 
nia, Nebraska,  and  Texas;  groundwater  is  used  to 
irrigate  24.3  million  acres.  Well  drillers  in  Califor- 
nia, Nebraska,  and  Kansas  were  interviewed  on 
their  experiences,  including  discussions  of  irriga- 
tion practices,  technology,  and  engineering  as  well 
as  economic  and  business  aspects.  Innovative  irri- 
gation techniques  for  saving  water  are  also  dis- 
cussed. (Doria-PTT) 
W87-03978 


PEROXIDE  COATED  SEED  EMERGENCE  IN 
WATER-SATURATED  SOIL, 

Wisconsin  Univ.-Madison.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5C. 
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RESPONSE  OF  WHEAT  TO  IRRIGATION  IN  A 
TROPICAL  SOIL, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic   entry   see   Field   2D. 
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DISTRIBUTION  OF  DRY  MATTER  BETWEEN 
SHOOTS  AND  ROOTS  OF  IRRIGATED  AND 


NONIRRIGATED        DETERMINATE        SOY- 
BEANS, 

Alabama      Agricultural       Experiment      Station, 

Auburn. 

For   primary   bibliographic   entry  see   Field   2D. 

W87-04006 


EFFECTS  OF  PATTERN  AND  AMOUNT  OF 
SIMULATED  RAINFALL  ON  SEEDLING  DY- 
NAMICS OF  WEEPING  LOVEGRASS  AND 
KLEINGRASS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Range  and 

Wildlife  Management. 

For   primary   bibliographic   entry  see  Field   2D. 

W87-04008 


CHANGES  IN  SPRING  WHEAT  TDLLERING 
PATTERNS  IN  RESPONSE  TO  DELAYED  IR- 
RIGATION, 

Idaho  Univ.,  Aberdeen.  Research  and  Extension 

Center. 

For  primary   bibliographic  entry  see   Field   2D. 

W87-04010 


ANALYSIS  OF  THE  ENVIRONMENTAL  LIMI- 
TATION TO  YIELD  OF  IRRIGATED  GRAIN 
SORGHUM  DURING  THE  DRY  SEASON  IN 
TROPICAL  AUSTRALIA  USING  A  RADI- 
ATION INTERCEPTION  MODEL, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Winnellie  (Australia).  Darwin  Labs. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-04120 


DIFFERENTIAL  RESPONSES  OF  SOYBEAN 
GENOTYPES  SUBJECTED  TO  A  SEASONAL 
SOIL  WATER  GRADIENT, 

Nebraska  Univ. -Lincoln.  Dept.  of  Agronomy. 
For  primary   bibliographic  entry   see  Field   2D. 

W87-04246 


WATER  RELATIONS  OF  FIELD-GROWN  SOY- 
BEAN UNDER  DROUGHT, 

Agricultural  Research  Service,  Ithaca,  NY. 

For   primary   bibliographic   entry   see   Field   2D. 

W87-04247 


MAIZE  POLLEN  VIABILITY  AND  EAR  RE- 
CEPTIVITY UNDER  WATER  AND  HIGH  TEM- 
PERATURE STRESS, 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04249 


CANOPY-AIR  TEMPERATURE  DIFFEREN- 
TIALS, WATER  USE  AND  YIELD  OF  CHICK- 
PEA LN  A  SEMI- ARID  ENVIRONMENT, 

International  Crops  Research  Inst,  for  the  Semi- 
Arid  Tropics,  Patancheni  (India). 
For  primary  bibliographic  entry  see   Field   2D. 
W87-04295 


EFFECTS  OF  STAGE  OF  GROWTH,  HtRIGA- 
TION  FREQUENCY  AND  GYPSUM  TREAT- 
MENT ON  C02  EXCHANGE  OF  LUCERNE 
(MEDICAGO  SATTVA  L.)  GROWN  ON  A 
HEAVY  CLAY  SODL, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 
Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04297 


COMPARISON  BETWEEN  THE  GROSS 
ENERGY  REQUIREMENTS  OF  DIFFERENT 
IRRIGATION  SYSTEMS  IN  ISRAEL, 

Agricultural    Research   Organization,    Bet-Dagan 

(Israel).  Inst,  of  Soils  and  Water. 

E.  Stibbe. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  213- 

223,  1986.  6  tab,  15  ref. 

Descriptors:  'Irrigation  efficiency,  'Energy,  'Irri- 
gation systems,  'Israel,  Surveys,  Water  convey- 
ance, Cotton,  Comparison  studies,  Hydraulic  gra- 
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dient.  Citrus  crops,  Crop  yield,  Water  conserva- 
tion, Conservation,  Irrigation. 

The  energy  requirements  for  manufacturing  irriga- 
tion equipment  were  evaluated  from  a  survey  of 
factories  and  workshops  in  Israel.  Based  on  the 
results  and  the  life  span  of  the  components,  the 
annual  amortization  of  energy  by  high-pressure 
(overhead  sprinklers),  medium-pressure  (undertree 
sprinklers  and  sprayers)  and  low-pressure  (drip 
lines)  irrigation  systems  was  calculated  for  citrus 
orchards  and  cotton  crops  as  irrigated  in  Israel. 
For  citrus  orchards  a  low-pressure  system  amor- 
tized 1.5  GJ/ha/y  more  energy  than  a  medium- 
pressure  system,  and  2.7  GJ/ha/y  more  than  a 
high-pressure  system.  For  irrigating  a  cotton  crop, 
the  low-pressure  system  used  6.8  GJ/ha/y  more 
embodied  energy  than  the  movable,  high-pressure 
system.  The  annual  energy  invested  in  irrigation 
water  conveyance  through  the  national  Water  Car- 
rier, at  the  current  hydraulic  pressure  of  500  kPa  at 
the  farm  gate,  varies  for  a  cotton  crop  from  20  to 
45  GJ/ha/y  in  the  northern  region  and  from  70  to 
215  GJ/ha/y  in  the  southern  region  of  Israel,  when 
irrigated  with  4,050  cu  m/ha.  For  a  citrus  orchard 
this  energy  input  varies  from  60  to  75  GJ/ha/y  in 
the  central  region  and  from  120  to  375  GJ/ha/y  in 
the  southern  regions,  when  irrigated  with  7,200  cu 
m/ha.  For  obtaining  the  same  yield  in  the  south  as 
in  the  north,  the  energy  input  for  water  convey- 
ance has  to  be  increased  by  12%  in  the  case  of  a 
cotton  crop  and  by  7%  in  the  case  of  a  citrus 
orchard.  Calculations  show  that  the  reduction  in 
energy  requirement  for  water  conveyance  needed 
by  irrigation  systems  operating  at  lower  pressures 
compensates  for  their  higher  energy  losses  in 
system  amortization.  For  example,  in  citrus  irriga- 
tion the  substitution  of  medium-pressure  systems 
for  high-pressure  systems  was  calculated  to  save 
8%  of  the  total  energy  expenditure  for  water  con- 
veyance to  the  farm  gate.  This  would  amount  to  a 
saving  of  7  GJ/ha/y  for  citrus  in  the  central  region 
and  of  8  GJ/ha/y  in  the  south.  For  cotton  the 
substitution  of  low  pressure  systems  for  high-pres- 
sure systems  could  save  16%  of  the  total  energy 
expenditure  for  pressurized  water  conveyance. 
This  would  amount  to  a  saving  of  8  GJ/ha/y  in  the 
south,  taking  into  account  a  higher  irrigation  water 
requirement.  (Author's  abstract) 
W87-04301 


NONPOINT-SOURCE       POLLUTION:       ARE 
CROPLAND  CONTROLS  THE  ANSWER, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O4340 


SWAMPBUSTTNG  IN  PERSPECTIVE, 

Economic   Research   Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04341 


INFLUENCE  OF  SOIL  WATER  SUPPLY  ON 
THE  PLANT  WATER  BALANCE  OF  FOUR 
TROPICAL  GRAIN  LEGUMES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04354 
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BIOMASS  AND  PRODUCTION  OF  FISHES  IN 
NATURAL  AND  CHANNELIZED  STREAMS, 

Guelph  Univ.  (Ontario).  Group  for  Advancement 
of  Fish  Studies. 

C  .  B.  Portt,  E.  K.  Balon,  and  D.  L.  G  Noakes. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,   No.    10,  p   1926-1934, 


October  1986.  3  fig,  6  tab,  45  ref. 

Descriptors:  'Channeling,  *Fish  biomass,  *Fish 
production,  'Natural  streams,  Ontario,  Obstruction 
to  flow,  Habitats,  Physical  characteristics,  Agricul- 
ture, Estimation,  Regression  analysis,  Colonization, 
Stabilization,  Riffles,  Population  density. 

Streams  in  southern  Ontario  are  often  modified  to 
benefit  agriculture.  One  common  modification  is 
straightening  of  the  stream  channel  and  removal  of 
any  obstructions  to  flow,  a  practice  referred  to  as 
channelization.  Fish  biomass  and  production  were 
estimated  at  two  channelized  and  two  unchanne- 
lized  stream  sections.  Biomass  and  total  and  avail- 
able production  were  much  lower  in  the  channel- 
ized sections  than  in  the  natural  sections.  Regres- 
sions of  the  log  of  production  versus  the  log  of 
initial  biomass  had  slopes  significantly  different 
from  1.  This  is  apparently  due  to  changes  in  age 
structure  which  occurred  concurrently  with 
changes  in  biomass.  (Alexander-PTT) 
W87-03375 


INLAND  WATERWAY  NAVIGATION 

PROJECT  DESIGN, 

Corps  of  Engineers,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03389 


FORECASTING     QUARTER-MONTHLY     RI- 
VERFLOW, 

Alcan   Smelters   and   Chemicals   Ltd.,   Jonquiere 

(Quebec). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03450 


STOCHASTIC   ANALYSIS   OF  TIME-AGGRE- 
GATED HYDROLOGIC  DATA, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-03451 


DETECTING  UNKNOWN  INTERVENTIONS 
WITH  APPLICATION  TO  FORECASTING  HY- 
DROLOGICAL  DATA, 

University  of  Western  Ontario,  London.  Dept.  of 

Statistical  and  Actuarial  Sciences. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-03453 


OPTIMUM  RESERVOIR  OPERATION  FOR 
FLOOD  CONTROL  AND  CONSERVATION 
PURPOSES, 

Texas  Water  Resources  Inst.,  College  Station. 
R.  A.  Wurbs,  L.  M.  Cabezas,  and  M.  N.  Tibbets. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-211331. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Research  Project  Completion  Report  TR-137,  No- 
vember 1985.  126  p,  28  tab,  18  fig,  27  ref.  Contracts 
1 4-08-000 1G-871  and  G-935.  USGS  Projects  G871- 
03  and  G-935-02  (1). 

Descriptors:  'Reservoir  management,  'Reservoir 
operation,  'Flood  control,  'Water  supply,  Reser- 
voirs,  Economics,   Water  balance,   Optimization. 

This  completion  report  summarizes  the  results  of  a 
relatively  broad  scoped  research  project  which 
included  several  component  studies.  Reservoir  op- 
eration in  Texas  and  state-of-the-art  modeling  ca- 
pabilities were  investigated  from  a  broad  perspec- 
tive in  order  to  support  development  of  improved 
multipurpose  reservoir  operation  strategies  and 
analysis  methods  in  general.  The  research  then 
focused  on  the  management  strategy  of  allocating 
storage  capacity  between  flood  control  and  water 
supply  purposes.  Converting  a  portion  of  the  stor- 
age capacity  of  a  reservoir  from  flood  control  to 
water  supply,  either  permanently  or  seasonally,  is 
concluded  to  be  a  viable  management  strategy  for 
optimizing  the  beneficial  use  of  existing  reservoirs 
under  changing  conditions.  A  hydrologic  and  eco- 
nomic evaluation  procedure  was  developed  for 
analyzing  proposed  reallocations  of  storage  capac- 
ity between  flood  control  and  municipal  and  indus- 


trial water  supply.  The  generalized  procedure  con- 
sists of  evaluating  the  risks  and  consequences  of 
failing  to  prevent  flooding  and  failing  to  meet 
water  demands,  associated  with  alternative  alloca- 
tions of  storage  capacity  between  flood  control 
and  water  supply.  The  major  thrust  of  the  pro- 
posed procedure  is  the  estimation  of  average 
annual  economic  losses  associated  with  alternative 
storage  allocations.  Average  annual  flood  losses 
are  computed  using  the  damage-frequency  method. 
Average  annual  water  supply  losses  are  estimated 
by  developing  a  water  shortage  versus  loss  func- 
tion which  is  then  applied  to  water  shortages  com- 
puted by  a  hydrologic  simulation.  The  water  short- 
age versus  loss  function  relects  emergency  demand 
management  and  supply  augmentation  measures. 
Average  annual  water  supply  losses  are  estimated 
for  a  given  demand  level.  The  procedure  was 
developed  and  tested  through  application  to  a  case 
study.  (USGS) 
W87-03494 


STATE-OF-THE-ART  REVD2W  AND  ANNO- 
TATED BIBLIOGRAPHY  OF  SYSTEMS  ANAL- 
YSIS TECHNIQUES  APPLIED  TO  RESER- 
VOIR OPERATION, 

Texas  Water  Resources  Inst.,  College  Station. 
R.  A.  Wurbs,  M.  N.  Tibbets,  L.  M.  Cabezas,  and 
L.  C.  Roy. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-211315. 
Price  codes:  A16  in  paper  copy,  A01  in  microfiche. 
Research  Project  Interim  Report  TR-136,  June 
1985,  349  p,  146  ref,  3  append.  Contracts  14-08- 
OOOl-G-871  and  14-08-0001-G-935.  USGS  Projects 
G-871-03  and  G-935-02  (3). 

Descriptors:  'Reservoir  operation,  'Model  studies, 
'Systems  analysis,  'Optimization,  'Simulation, 
'Stochastic  process,  'Bibliographies,  Reviews, 
Reservoirs,  Texas. 

Determining  optimum  reservoir  storage  capacities 
and  operating  policies  has  been  a  major  focus  of 
the  relatively  young  discipline  of  water  resources 
systems  analysis.  This  report  provides  an  assess- 
ment of  the  state-of-the-art  of  simulation,  optimiza- 
tion, and  associated  stochastic  analysis  methods 
applied  to  reservoir  operation  as  well  as  a  bibliog- 
raphy listing  over  700  references,  with  abstracts 
for  most.  Simulation  models  have  been  routinely 
applied  for  many  years  by  the  water  agencies  and 
other  entities  responsible  for  planning,  design,  and 
operation  of  reservoir  projects.  Research  and  the 
resulting  literature  related  to  reservoir  planning 
and  management  during  the  past  two  decades  have 
focused  on  application  of  optimization  techniques, 
particularly  linear  and  dynamic  programming  and 
extensions  thereof.  Research  results,  case  studies, 
and  experience  in  application  of  optimization 
models  in  actual  planning  and  real-time  operations 
indicate  a  high  potential  for  significant  contribu- 
tions to  the  decision-making  process.  However, 
optimization  techniques  have  played  a  relatively 
minor  role  compared  to  simulation  models  in 
regard  to  influencing  decisions  made  in  the  plan- 
ning and  operation  of  actual  projects.  Applying 
systems  analysis  models  to  reservoir  problems  is  a 
classic  example  of  the  need  to  bridge  the  gap 
between  research  and  practice.  (USGS) 
W87-03495 


RESERVOIR  OPERATION  IN  TEXAS, 

Texas  Water  Resources  Inst.,  College  Station. 
R.  A.  Wurbs. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-211323. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
Reserarch  Project  Interim  Report  TR-135,  June 
1985.  160  p,  9  fig,  16  tab,  33  ref,  2  append.  Con- 
tracts 1 4-08-000  l-G-871  and  14-08-0001-G-935. 
USGS  Projects  G-871-03  and  G-935-02  (2). 

Descriptors:  'Reservoir  operation,  'Texas,  'Water 
use,  'Water  demand,  Reservoirs,  Flood  control, 
Water  rights,  Optimization,  Model  studies,  Sys- 
tems analysis. 

An  overview  is  presented  of  reservoir  develop- 
ment and  management  in  Texas,  including:  a  de- 


69 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 
Group  4A— Control  Of  Water  On  The  Surface 


tailed  inventory  of  the  major  reservoirs  in  the 
state;  description  of  the  general  environment  for 
reservoir  operation,  in  terms  of  the  water  resource 
and  the  demands  that  people  place  upon  the  re- 
source; examination  of  the  institutional  framework 
for  reservoir  management  including  organizations, 
programs,  and  water  rights  considerations;  over- 
view of  reservoir  operations  in  each  major  river 
basin;  analysis  of  reservoir  operation  practices  and 
procedures;  and  discussion  of  issues,  problem  areas, 
and  future  directions  in  reservoir  operation  in  the 
state.  Streamflow  in  the  state  is  highly  variable  and 
subject  to  extremes  of  floods  and  droughts.  Conse- 
quently, the  major  reservoirs  are  essential  for  con- 
trolling and  utilizing  the  surface  water  resource. 
Population  and  economic  growth  and  depleting 
groundwater  reserves  are  resulting  in  increased 
demands  on  limited  resources.  Consequently,  opti- 
mizing the  beneficial  use  of  existing  reservoirs  is 
becoming  increasingly  important.  Comprehensive 
integration  of  water  management  strategies  could 
be  a  major  future  direction  for  optimizing  the 
benefiical  use  of  limited  resources.  This  could  in- 
clude improved  reservoir  system  operation,  inte- 
gration of  demand  management  with  reservoir  op- 
erations, reallocation  of  storage  capacity  between 
flood  control  and  conservation  purposes,  and  con- 
junctive surface  and  ground  water  management. 
Systems  analysis  and  hydrologic  modeling  tech- 
niques should  play  an  even  greater  role  in  the 
future  in  providing  a  quantitative  basis  for  reser- 
voir operation  decisions.  (USGS) 
W87-03496 


MANAGEMENT  PROGRAM  FOR  HYDRILLA 
(A  MONOECIOUS  STRAIN)  IN  NORTH  CARO- 
LINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

K.  A.  Langeland,  and  G.  L.  Pesacreta. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 15969. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
North  Carolina  Water  Resources  Research  Insti- 
tute, Raleigh  Completion  Report  No.  225,  March 
1986.  26  p,  5  tab,  38  ref,  append.  Contract  14-08- 
0001-G924.  USGS  Project  G924-04  (2). 

Descriptors:  *Hydrilla,  'Aquatic  weed  control, 
•Chemical  controls,  'Herbicides,  Weeds,  North 
Carolina,  Diquat,  Endothall,  Fluridone,  Fenac, 
Dichlobenil,  Lakes. 

Diquat,  endothall,  fluridone,  fenac,  and  dichlobenil 
were  evaluated  to  determine  their  effectiveness  for 
controlling  a  monoecious  strain  of  hydrilla  (Hy- 
drilla  verticillata)  in  North  Carolina  lakes.  Diquat 
and  endothall  were  effective  for  contolling  hydrilla 
when  sufficiently  large  areas  were  treated,  but 
more  than  one  annual  application  may  be  necessary 
to  maintain  control.  Granular  endothall  gave  effec- 
tive control  of  hydrilla  in  an  impoundment  with  a 
high  rate  of  water  exchange.  Application  of  fluri- 
done resulted  in  year-long  hydrilla  control  but 
control  did  not  persist  into  the  following  growing 
season.  Fenac  was  difficult  to  apply  and  resulted  in 
only  marginally  effective  control.  Hydrilla  was  not 
controlled  by  dichlobenil.  A  management  plan  is 
presented  that  incorporates  the  use  of  diquat,  en- 
dothall, fluridone,  and  sterile  grass  carp  for  biolog- 
ical control.  (Lambert-UNC) 
W87-03498 


MANAGEMENT  PROGRAM  FOR  ALLIGA- 
TORWEED  IN  NORTH  CAROLINA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 
K.  A.  Langeland. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-215944. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
North  Carolina  Water  Resources  Research  Insti- 
tute, Raleigh,  Completion  Report  No.  224,  March, 
1986.  36  p,  2  fig,  6  tab,  15  ref,  append.  Contract  14- 
08-000 1-G924.  USGS  Project  G924-04  (1). 

Descriptors:  'Aquatic  weed  control,  'Aquatic 
weeds,  •  Alligatorweed,  'Herbicides,  'North  Caro- 
lina, Evaluation,  Weed  control,  Management,  Bio- 
logical weed  control,  Glyphosate,  Imazapyr,  Try- 
clopyr. 


A  survey  to  determine  the  extent  of  alligatorweed 
in  North  Carolina  revealed  1023  ha  of  aquatic 
alligatorweed  distributed  among  32  counties  and 
1042  ha  of  terrestrial  alligatorweed  distributed 
among  9  counties.  Major  problems  caused  to 
North  Carolina  water  resources  by  the  weed  are 
flooding  and  impedance  to  navigation.  Neither  alli- 
gatorweed flea  beetles  that  originated  from  a  col- 
lection in  Southern  Argentina,  nor  alligatorweed 
flea  beetles  collected  from  Florida,  nor  naturally 
occurring  populations  of  alligatorweed  stemborer 
exerted  a  useful  level  of  alligatorweed  suppression 
in  North  CArolina.  Results  of  herbicide  evalua- 
tions for  controlling  alligatorweed  suggested  that  a 
successful  alligatorweed  management  program  can 
be  implemented  using  glyphosate  for  management 
in  lakes  and  rivers  and  imazapyr  for  non-irrigation 
ditchbanks.  Tryclopyr  was  effective  for  control- 
ling alligatorweed  in  preliminary  evaluations  and 
should  be  useful  in  the  program  pending  expansion 
of  EPA  registration  to  aquatic  sites  and  ditch- 
banks.  (Lambert-UNC) 
W87-03500 


LOW  ENERGY  IRRIGATION  FOR  THE  PA- 
CIFIC NORTHWEST, 

Idaho  Univ.,  Moscow.  Dept.  of  Agricultural  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-03505 


CONSIDERATIONS  FOR  USING  HERBICIDES 
FOR  AQUATIC  WEED  CONTROL  IN  DOMES- 
TIC WATER  SUPPLIES  OF  NORTH  CAROLI- 
NA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-03565 


STORMWATER   MANAGEMENT   IN   URBAN 
COLLECTOR  STREAMS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-03567 


METHODOLOGY  FOR  ESTABLISHING  COM- 
PREHENSD7E  INSTREAM  REQUIREMENTS 
AND  PREDICTING  FLOW  DEFICIENCIES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-03569 


HYDRAULIC    UNCERTAINTIES    IN    FLOOD 
LEVEE  CAPACITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-03618 


DISTRIBUTION  CHANNELS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-03619 


FATE  OF  NAVIGATION  POOL  ON  MISSISSIP- 
PI RTVER, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-03621 


NOVEL  AND  ECOMOMIC  FLOOD  RELIEF 
SCHEME  FOR  MITHIANI  SETTLEMENT, 

K.  B.  Khushalani. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1051-1055,  August 
1986.  8  fig. 

Descriptors:  'Mithiani,  Pakistan,  'Groyne,  'Flood 
relief,  'River  diversion,  'River  Indus,  Economics. 

Mithiani,  Pakistan  was  in  danger  in  1946  of  being 
eroded  by  the  River  Indus.  A  tree  groyne  was  built 


across  the  river  and  was  successful  in  diverting  the 
river.  The  groyne  consisted  of  a  length  of  wire 
supported  at  intermediate  points  stretched  across 
the  river  with  live  Babul  trees  hung  upside  down 
from  it.  The  foliage  acted  as  a  sieve  and  caused  the 
silt  to  build  up  forming  an  earthen  obstruction. 
This  forced  the  River  Indus  to  divert  to  a  by-river. 
The  scheme  was  economic  as  it  used  locally  avail- 
able materials  and  manpower.  (Main-PTT) 
W87-03626 


EVALUATING  THE  INTANGIBLE  BENEFITS 
AND  COSTS  OF  A  FLOOD  ALLEVIATION 
PROPOSAL, 

Middlesex  Polytechnic,  London  (England).  Flood 

Hazard  Research  Centre. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-03630 


LOSSES  OF  NrrROGEN,  PHOSPHORUS,  AND 
SEDIMENT  IN  RUNOFF  FROM  HILL  COUN- 
TRY UNDER  DIFFERENT  FERTILISER  AND 
GRAZING  MANAGEMENT  REGIMES, 

Department  of  Scientific  and  Industrial  Research, 
Palmerston  North  (New  Zealand).  Grasslands  Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-03707 


ON-FARM  MANAGEMENT  OF  AGRICULTUR- 
AL DRAINAGE  WATER:  AN  ECONOMIC 
ANALYSIS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
K.  Knapp,  A.  Dinar,  and  J.  Letey. 
Hilgardia,  Vol.  54,  No.  4,  p  1-31,  July  1986.  3  fig, 
11  tab,  31  ref. 

Descriptors:  'Wastewater  disposal,  'Management 
planning,  'Agriculture,  'Drainage  water,  'Eco- 
nomic aspects,  'Cost  analysis,  'Model  studies,  Ag- 
ricultural engineering,  Crop  production,  Cropland, 
Salinity,  Ponds,  Planning,  San  Joaquin  Valley, 
Profit,  Drainage,  Drainage  systems,  Costs,  Engi- 
neering. 

Optimal  management  strategies  are  analyzed  for 
farms  with  limited  natural  drainage  and  no  access 
to  off-farm  disposal  facilities.  A  representative 
farm  with  conditions  typical  of  a  drainage  problem 
area  in  the  San  Joaquin  Valley  is  considered,  using 
a  long-run  steady-state  model.  Optimal,  profit- 
maximizing  water  applications  were  significantly 
less  for  this  farm  than  would  be  profitable  for  a 
farm  with  no  drainage  problems.  Relatively  high 
yield  levels  were  maintained,  and  the  required 
pond  size  was  relatively  small.  Comparatively  little 
crop  switching  occurred  relative  to  that  on  a  farm 
with  unlimited  natural  drainage;  drainwater  reuse 
was  not  profitable  when  all  costs  were  considered. 
Access  to  an  off-farm  disposal  facility  brought 
significant  benefits,  and  a  moderate  discharge  fee 
significantly  reduced  effluent  volumes.  A  plausible 
amount  of  underground  drainage  flow  to  the  farm 
had  little  effect.  With  uniform  applications,  returns 
to  land  and  management  are  significantly  greater 
than  with  non-uniform  applications,  and  the  pond 
size  is  almost  negligible.  Water  application  levels 
are  almost  identical  in  the  limited  and  unlimited 
drainage  cases  when  water  is  applied  uniformly. 
(Author's  abstract) 
W87-03967 


CULITVATION  AND  DRAINAGE  PERFORM- 
ANCE ON  FORMER  OPENCAST  COAL 
MINING  LAND, 

University  Coll.  of  Wales,  Llanelly.   Field  Lab. 
J.  Scullion,  and  A.  R.  A.  Mohammed. 
Soil  Use  and  Management,  Vol.  2,  No.  3,  p  79-83, 
September  1986.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Cultivated  lands,  'Coal  mine  recla- 
mation, 'Performance  evaluation,  'Coal  mining, 
'Open-channel  drainage,  'Flow  pattern,  Adverse 
effects,  Permeability  coefficient,  Surface  pans,  Soil 
water,  Translocation,  Plowing,  Discing,  Tilth, 
Runoff,  Seedbeds,  South  Wales. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 


Control  Of  Water  On  The  Surface — Group  4A 


Improving  soil  structure  is  a  priority  of  rehabilita- 
tive management  practices  following  opencast  coal 
mining.  Several  reports  have  suggested  that  culti- 
vations may  assist  this  process.  However,  on  open- 
cast land  tilths  have  a  tendency  to  collapse  forming 
a  surface  cap,  and  this  capping  was  considered  to 
interfere  with  effective  site  drainage.  Although 
cultivation  trials  have  been  carried  out  previously 
on  opencast  land  in  none  of  these  studies  were 
implications  for  site  drainage  considered.  The 
effect  of  various  cultivation  sequences  on  the  per- 
formance of  field  drainage  systems  was  investigat- 
ed in  a  number  of  case  studies  carried  out  on 
former  opencast  coal  mining  land.  Comparisons  of 
drain  flow  patterns  before  and  after  cultivation 
indicated  marked  deteriorations  in  performance 
following  preparation  of  the  final  seedbed.  Neither 
mouldboard  plowing  nor  discing  alone  affected 
drain  flow.  Soil  moisture,  hydraulic  conductivity 
and  drain  flow  data  suggested  that  drainage  per- 
formance may  have  deteriorated  as  a  result,  initial- 
ly, of  secondary  drainage  channels  being  blocked 
with  fine  materials  translocated  from  the  seedbed. 
A  subsequent  collapse  of  tilth  to  form  a  surface  pan 
reinforced  this  adverse  effect.  It  was  not  clear  to 
what  extent  the  failure  of  secondary  drainage 
channels  contributed  to  this  collapse.  Implications 
for  the  management  of  former  opencast  land  and 
the  advantages  of  various  cultivation  techniques 
were  discussed.  (Alexander-PTT) 
W87-03983 


DRAINAGE  GUIDELINES  FOR  THE  SOIXS  OF 
SCOTLAND, 

North  of  Scotland  Coll.  of  Agriculture,  Aberdeen. 
R.  J.  F.  Morris,  and  B.  M.  Shipley. 
Soil  Use  and  Management,  Vol.  2,  No.  3,  p  109- 
114,  September  1986.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Drainage  systems,  'Agriculture, 
•Groundwater,  *Water  table,  'Scotland,  'Seepage, 
'Springs,  Drainage  standards,  Soil  types,  Soil 
properties. 

Fifteen  categories  have  been  identified  as  covering 
all  possible  drainage  problems  likely  to  occur  in 
the  agricultural  land  of  Scotland.  Built  up  areas 
and  disturbed  ground  are  unclassified  in  drainage 
terms  but  have  been  included  as  an  additional 
category  in  the  guidelines.  Guidelines  were  pro- 
posed to  indicate  the  range  of  drainage  problems 
encountered  under  Scottish  conditions,  along  with 
some  of  the  main  factors  to  be  considered  for  the 
treatment  of  these  problems.  The  identified  catego- 
ries were  briefly  discussed,  together  with  the  po- 
tential application  of  the  guidelines.  The  categories 
included:  categories  1-3  and  9  with  high  ground- 
water table;  categories  4-6  with  perched  water 
table;  categories  7-9  with  spring  and  seepage  line 
problems;  categories  10-15  other  soil  types  and 
problems.  The  general  principles  outlined  will,  of 
course,  have  to  be  tailored  to  meet  the  physical 
and  perhaps  financial  constraints  imposed  by  any 
given  site.  (Alexander-PTT) 
W87-03987 


EFFECTS  OF  GYPSUM-SLOTTING  ON  INFIL- 
TRATION RATES  AND  MOISTURE  STORAGE 
IN  A  SWELLING  CLAY  SODL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

N.  S.  Jayawardane,  and  J.  Blackwell. 
Soil  Use  and  Management,  Vol.  2,  No.  3,  p  114- 
118,  September  1986.  4  fig,  1  tab,  16  ref. 

Descriptors:  'Gypsum-slotting,  'Infiltration  rates, 
•Water  storage,  'Clays,  'Surface  runoff,  'Erosion, 
Crop  yield,  Grain  crops,  Rainfall,  Raindrops, 
Water  use,  Water  table,  Salinity,  Saturation, 
Flooding,  Soil  types. 

The  heavy  clay  soils  in  the  Riverine  plain  in  south- 
east Australia  are  well  suited  for  ponded  rice  culti- 
vation. However,  recent  reductions  in  rice  prices, 
increased  water  charges  and  risks  of  rising  waterta- 
ble  and  salinization  have  necessitated  changes  to 
alternate  crops.  The  average  yields  of  upland  row 
crops  such  as  wheat,  maize,  sunflower  and  sor- 
ghum are  low  when  compared  to  similar  climate 
areas    overseas.    Previous    studies    have    shown 


marked  increases  in  wheat  yields  on  a  swelling 
clay  soil  due  to  gypsum  slotting  compared  to  no- 
gypsum  and  surface  gypsum  applications,  largely 
through  improved  aeration  in  the  surface  layers.  In 
the  present  study,  steady  infiltration  rates  indicated 
2-fold  increases  due  to  surface  gypsum  applications 
and  4-  to  6-fold  increases  due  to  slotted  gypsum. 
This  should  provide  increased  moisture  storage 
and  reduced  soil  erosion  hazards  during  prolonged 
heavy  rainfall  periods,  provided  that  a  crust  does 
not  form  under  the  impact  of  raindrops.  However, 
gypsum-slotted  lands  should  not  be  used  in  crop 
rotations  which  include  ponded  rice,  due  to  in- 
creased potential  water  use  and  risk  of  rising  wa- 
tertables  and  salinization.  The  effect  of  the  'throt- 
tle' in  the  upper  B  horizon  which  restricts  moisture 
storage  in  the  lower  soil  layers  during  short-term 
and  prolonged  ponding  was  reduced,  but  not  elimi- 
nated, by  surface  and  slotted  gypsum  applications. 
Thus  the  moisture  contents  of  the  lower  depths  in 
both  the  non-ameliorated  and  ameliorated  soils 
were  less  than  the  moisture  content  at  saturation  or 
at  -10  kPa  potential  even  after  flooding  for  1 1  days. 
(Alexander-PTT) 
W87-03988 


INITIAL  FILLING  OF  A  CARRYOVER  RESER- 
VOIR, 

R.  I.  Bakhtiyarov,  G  K.  Anoshkin,  and  I.  G. 

Kornakova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.    1,  p  46-52,  January   1986.  Translated  from 

Gidrotekhnicheskoe  StroitePstvo,  No.  1,  p  32-35, 

January  1986.  5  fig,  1  tab,  2  ref. 

Descriptors:  'Filling,  'Reservoirs,  'Water  man- 
agement, 'Water  supply,  Water  use,  Drawdown, 
Drought,  Runoff,  Irrigation  efficiency,  Water  loss, 
Storage,  Irrigation,  Water  shortage. 

The  initial  filling  of  the  Toktogul  reservoir  was 
accomplished  in  violation  of  the  design  recommen- 
dations. Regulation  has  now  been  initiated  by  the 
basin  water-resources  management,  which  should 
have  a  favorable  effect  on  the  initial  filling  of  the 
reservoir.  For  the  successful  passage  of  the  period 
of  initial  filling,  it  is  necessary  to  adhere  to  the 
rules  of  using  water  resources  with  a  set  of  pro- 
grams for  managing  the  reservoir  under  various 
water-management  conditions  and  to  ensure  their 
fulfillment.  During  a  water  shortage,  it  is  advisable 
to  reduce  the  time  of  initial  filling  of  the  carryover 
reservoir  by  reducing  the  design  yield  only  in 
relatively  small,  limited  amounts.  (Author's  ab- 
stract) 
W87-04032 


LONG-TERM  EFFECTS  OF  LAND  DRAINAGE 
WORKS  ON  FISH  STOCKS  IN  THE  UPPER 
REACHES  OF  A  LOWLAND  RTVER, 

Severn-Trent  Water  Authority,  Nottingham  (Eng- 
land). Area  Fisheries  Office. 
I.  G  Cowx,  G.  A.  Wheatley,  and  A.  S.  Mosley. 
Journal        of        Environmental        Management 
JEVMAW,  Vol.  22,  No.  2,  p  147-156,  March  1986. 
6  fig,  1  tab,  14  ref. 

Descriptors:  'Population  density,  'Drainage  ef- 
fects, 'Stream  fisheries,  'Fish  populations,  Fish, 
Biomass,  Standing  crops,  Aquatic  habitats,  Rivers, 
England,  River  Soar. 

Fish  population  studies  were  conducted  over  an  8- 
year  period  at  two  adjacent  sites  on  the  River 
Soar,  Leicestershire,  one  of  which  had  been  sub- 
jected to  extensive  land  drainage  engineering 
works.  Shortly  after  implementation  of  the  land 
drainage  scheme,  fish  density  and  biomass  in- 
creased in  the  natural  section  but  fish  of  the  an- 
gling species  (roach,  dace,  chub,  pike,  perch,  gudg- 
eon) were  absent  from  the  regraded  section.  Fish 
stocks  in  the  natural  reaches  showed  further  en- 
hancement, culminating  in  a  five-fold  increase  in 
density  and  ten-fold  increase  in  standing  crop  some 
6  years  after  completion  of  the  regrading  work. 
The  regraded  stretch  remained  devoid  of  fish  for  5 
years,  until  chub  and  dace  recolonized  the  stretch. 
It  is  suggested  that  modification  of  the  fish  habitat, 
particularly  elimination  of  the  pool  riffle  character 
and  instream  cover,  was  responsible  for  the  ab- 
sence of  fish  in  the  regraded  stretch.  (McFarlane- 
PTT) 


W87-04099 


COMPENSATORY  BRANCHING  AND 

CHANGES  IN  NITROGEN  CONTENT  IN  THE 
AQUATIC  WEED  SALVINIA  MOLESTA  IN  RE- 
SPONSE TO  DISBUDDING, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Indooroopilly     (Australia).     Long 

Pocket  Labs. 

M.  H.  Julien,  and  A.  S.  Bourne. 

Oecologic  OECOBX,  Vol.  70,  No.  2,  p  250-257, 

September  1986.  4  fig,  4  tab,  25  ref,  append. 

Descriptors:  'Nitrogen,  'Aquatic  weeds,  *Sal- 
vinia,  'Plant  physiology,  'Nutrients,  'Aquatic 
weed  control,  'Biocontrol,  Aquatic  plants,  Weeds, 
Weed  control,  Floating  plants. 

Secondary  side  branching  in  the  floating  weed 
Salvinia  molesta  grown  in  nutrient  solution  was 
found  to  depend  on  the  availability  of  nitrogen. 
The  compensatory  response  of  S.  molesta  to 
damage  by  complete  manual  disbudding  was  the 
production  of  extensive  secondary  side  branching 
at  nitrogen  levels  below  those  required  for  this 
type  of  branching  in  undamaged  plants.  After  28 
days,  damaged  plants  had  the  same  number  of 
ramets  as  undamaged  plants  but  the  dry  weight 
was  considerably  reduced.  After  seven  days,  there 
was  no  change  in  dry  weight  with  partial  or  com- 
plete disbudding.  However,  completely  disbudded 
plants  had  no  new  ramets  and  plants  with  all 
terminal  buds  removed  had  numbers  of  ramets 
significantly  reduced.  The  concentration  of  nitro- 
gen in  the  tissue  of  new  growth  was  higher  in 
damaged  than  undamaged  plants.  The  results  are 
discussed  in  relation  to  the  biological  control  of  S. 
molesta  by  the  bud-eating  weevil  Cyrtobagous  sal- 
viniae.  (Author's  abstract) 
W87-04140 


REMOVING  CONTAMINANTS  BY  GROUND- 
WATER RECHARGE  BASINS, 

Brown  and  Caldwell,  Atlanta,  GA. 
J.  E.  Salo,  D.  Harrison,  and  E.  M.  Archibald. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  9,  p  76-81,  September 
1986.  3  fig,  6  tab. 

Descriptors:  'Groundwater  pollution,  'Recharge 
basins,  'Pollutants,  'Urban  runoff,  'Water  pollu- 
tion sources,  'Groundwater  management, 
'Groundwater,  Fresno,  California,  Monitoring. 

The  effects  of  urban  runoff  used  to  recharge 
groundwater  basins  in  the  Fresno,  Calif.,  area  are 
discussed.  The  study,  which  was  part  of  the  US 
Environmental  Protection  Agency's  nationwide 
urban  runoff  program,  was  undertaken  to  deter- 
mine the  environmental  effects  on  groundwater 
quality  and  to  identify  management  practices  that 
would  mitigate  adverse  effects.  No  deterioration  of 
groundwater  quality  because  of  runoff  was  found, 
although  the  authors  recommends  a  more  thor- 
ough investigation  of  the  effects  of  recharge  with 
runoff  from  industrial  sites.  (Author's  abstract) 
W87-04273 


COASTAL  GEOLOGIC  HAZARDS  AND  LAND- 
USE  PLANNING  IN  NORTHWESTERN 
OREGON, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Earth 

Sciences. 

M.  E.  Ross,  and  M.  Morgan. 

Environmental     Geology    and    Water     Sciences 

EGWSEI,  Vol.  8,  No.  4,  p  221-227,  1986.  7  fig,  2 

tab,  22  ref. 

Descriptors:  'Coastal  waters,  'Land  use,  'Plan- 
ning, 'Geologic  hazards,  'Mapping,  Risks, 
Oregon,  Landslides,  Erosion,  Flooding,  Estuaries, 
Regulations,  Zoning. 

Detailed  mapping  of  geology-related  development 
risks  was  completed  for  seven  small,  relatively 
remote  communities  along  the  northern  Oregon 
coast  in  Clatsop  and  Tillamook  counties.  More 
than  45  previously  unmapped,  active  landslides  up 
to  2.0  sq  km  in  area  were  mapped  along  one  15-km 
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section  of  the  26  km  of  coastline  studied.  Addition- 
al geologic  constraints  to  land  use  in  the  study  area 
include  marine  erosion,  ocean  and  estuarine  flood- 
ing, wind  erosion  of  dune  areas,  soil  erosion,  and, 
in  one  community,  soil  piping.  Recommendations 
made  on  the  basis  of  this  mapping  were  incorporat- 
ed into  comprehensive  land-use  plans  prepared  by 
each  community  as  required  by  the  State  of 
Oregon.  The  principal  changes  in  land-use  regula- 
tions in  the  area  obtained  from  this  investigation 
are  the  rezoning  of  large  tracts  of  undeveloped 
land  to  better  reflect  geologic  limitation,  the  re- 
quiring of  site-specific  studies  by  licensed  geotech- 
nical  experts  for  developments  proposed  in  certain 
hazardous  areas,  the  adoption  of  Chapter  70  of  the 
Uniform  Building  Code  by  several  communities, 
and  the  addition  to  numerous  special  regulations 
on  site  preparation  methods.  Geologic  data  of  suf- 
ficient detail  can  be  effectively  incorporated  into 
local  land-use  plans  when  required  by  state  law. 
This  is  facilitated  when  state  and  federal  agencies 
provide  good  regional  geologic  information  and 
land-use  planning  guidelines.  (Author's  abstract) 
W87-04312 


4B.  Groundwater  Management 


LOCKING  HORNS  WITH  THE  GROUNDWAT- 
ER ISSUE, 

For   primary  bibliographic  entry   see   Field   5G. 
W87-03395 


DEVELOPMENT  AND  TESTING  OF  A  MODEL 
FOR  DETERMINING  OPTIMAL  PUMPING 
AND  RECHARGE  OF  LARGE-SCALE 
AQUIFERS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03488 


INTEGRATED  ISOTOPIC/PHYSICAL  AP- 
PROACH TO  A  NUMERICAL  MODEL  OF 
GROUDWATER  FLOW  IN  THE  SAN  JUAN 
BASIN, 

New   Mexico   Inst,   of  Mining  and   Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03535 


FIELD  STUDY  OF  NATURAL  GROUND 
WATER  RECHARGE  IN  A  SEMI  ARID  LOW- 
LAND, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03550 


QUASI  THREE-DIMENSIONAL  MODELING 
OF  GROUNDWATER  FLOW  IN  THE  MESILLA 
BOLSON,  NEW  MEXICO  AND  TEXAS, 

New   Mexico   Inst,   of  Mining  and   Technology, 
Socorro.  Geophysical  Research  Center. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03564 


ECONOMIC  ANALYSIS  OF  ARTIFICIAL  RE- 
CHARGE AND  RECOVERY  OF  WATER  IN 
BUTLER  VALLEY,  ARIZONA 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 
Water  Resources. 
J.  M.  Abe. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-101036. 
Price  codes:  A09  in  paper  copy,  A01  in  microfiche. 
Arizona  Water  Resources  Research  Center, 
Tucson,  1986.  170  p,  17  fig,  1  tab,  72  ref.  (M.  S. 
Thesis  in  Water  Resources  Administration).  USGS 
Project  G892-07  and  G 1003-07. 

Descriptors:  'Artificial  recharge,  'Arizona, 
•Water  costs,  'Conjunctive  use,  Economics,  Water 
spreading,  Injection  wells,  Channel  modifications, 
Central  Arizona  Project,  Butler  Valley,  Ground- 
water recharge. 

Costs  per  acre-foot  of  water  artificially  recharged 
and  recovered  are  estimated  in  assessing  the  eco- 


nomic viability  of  conjunctive  management  of 
Butler  Valley,  Arizona  and  imported  surface  water 
delivered  by  the  Central  Arizona  Project  (CAP) 
aqueduct.  Proposed  artificial  recharge  methods  in- 
clude spreading  basins,  channel  modification  and 
recharge  wells.  Calculated  recharge/recovery 
costs  for  selected  plans  range  from  $94  to  $488, 
depending  on  discount  rate,  design  period,  and 
power  rate.  Identified  benefits  of  the  Butler  Valley 
Project  include  seasonal  and  long-term  storage, 
development  of  existing  ground-water  resources 
and  value  of  assuring  access  to  future  water  sup- 
plies under  uncertain  physical  and  socioeconomic 
conditions.  With  the  implementation  of  proper 
water-management  strategies,  preliminary  results 
indicate  that  conjunctive  management  of  Butler 
Valley  and  CAP  water  might  offer  potential  bene- 
fits to  municipalities,  industry,  and  agriculture  in 
Arizona.  (USGS) 
W87-03589 


HYDROGEOLOGY  OF  BUTLER  VALLEY,  AR- 
IZONA: AN  ARTIFICIAL  RECHARGE  AND 
GROUND-WATER  STORAGE  PREFEASIBI- 
LITY, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03590 


VARIABILITY  IN  ADJUSTMENT  PREFER- 
ENCES TO  GROUNDWATER  DEPLETION  IN 
THE  AMERICAN  HIGH  PLAINS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Geogra- 
phy. 

D.  E.  Kromm,  and  S.  E.  White. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  791-801,  October  1986.  2  fig,  6  tab,  13  ref. 

Descriptors:  'Groundwater  depletion,  'Public 
opinion,  'High  Plains  Aquifer,  'Ogallala  Aquifer, 
User  practices,  Management  policies,  Groundwat- 
er management,  Water  conservation,  Agriculture, 
Irrigation,  Institutions,  Aquifers,  Groundwater. 

Once  known  as  the  'Great  American  Desert',  the 
High  Plains  is  now  trumpeted  as  an  oasis.  The 
former  dustbowl  has  been  termed  'the  new  farming 
frontier'  and  'new  corn  belt'.  The  adjustments  and 
institutions  that  residents  of  the  American  High 
Plains  prefer  in  coping  with  the  depletion  of  the 
High  Plains  (Ogallala)  aquifer  were  explored.  The 
authors  identify  48  possible  adjustments  and  report 
on  public  preferences  for  them  as  determined  from 
a  mail  survey  of  956  respondents  in  14  counties. 
For  purposes  of  analysis,  the  adjustments  were 
categorized  into  five  groups;  User  practices,  man- 
agement policies,  financial  incentives  and  disincen- 
tives, technological  fixes,  and  other.  Preferences 
were  also  determined  among  five  levels  of  govern- 
ment to  enforce  each  of  the  adjustments.  Adjust- 
ments associated  with  user  conservation  practices 
were  generally  most  preferred  while  financial  in- 
centives and  disincentives  were  least  favored. 
Local  groundwater  management  agencies  were  the 
most  favored  level  of  institution  to  administer  con- 
servation adjustments  followed  by  the  state, 
county,  and  federal  levels.  The  most  preferred 
option  for  20  adjustments  was  that  no  agency 
should  by  involved.  Respondents  in  agriculturally 
related  occupations  showed  less  support  for  water 
conservation  laws  and  gave  greater  acceptance  to 
the  continuance  of  existing  methods.  Irrigators 
viewed  the  increasing  cost  of  lifting  water  as  a 
more  serious  problem  than  the  depletion  of 
groundwater.  (Alexander-? IT) 
W87-03811 


STEADY  FLOW  FROM  AN  INJECTION  WELL 
IN  LEAKY  AQUIFERS, 

Punjab    Agricultural    Univ.,     Ludhiana    (India). 

Dept.  of  Soil  and  Water  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03828 


DESIGN  AND  COST  ANALYSIS  OF  RAPID 
AQUIFER  RESTORATION  SYSTEMS  USING 
FLOW  SIMULATION  AND  QUADRATIC  PRO- 
GRAMMING, 


Geological  Survey,  Menlo  Park,  CA. 

L.  J.  Lefkoff,  and  S.  M.  Gorelick. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  777- 

790,   November- December    1986.    10  fig,    15   ref. 

Descriptors:  'Cost  analysis,  'Design  standards, 
'Aquifer  restoration,  'Simulation  analysis, 
'Groundwater  management,  Computer  program- 
ming,  Model  studies,   Pumping,   Injection   wells. 

Detailed  two-dimensional  flow  simulation  of  a 
complex  groundwater  system  is  combined  with 
quadratic  and  linear  programming  to  evaluate 
design  alternatives  for  rapid  aquifer  restoration. 
The  design  model  ensures  that  a  contaminant 
plume  is  removed  and  treated  within  four  years  at 
the  least  possible  cost.  Rapid  restoration  is  accom- 
plished by  maintaining  specified  velocities  around 
the  plume  perimeter  toward  a  group  of  pumping 
wells  located  near  the  plume  center.  Groundwater 
velocities  are  adjusted  to  include  the  effects  of 
solute  retardation  due  to  sorption.  As  a  simplifica- 
tion, the  model  does  not  account  for  hydrodynam- 
ic  dispersion.  Results  show  how  treatment  and 
pumping  costs  depend  dynamically  on  the  type  of 
treatment  process,  the  capacity  of  pumping  and 
injection  wells,  and  the  number  of  wells.  The 
design  for  an  inexpensive  treatment  process  results 
in  the  minimization  of  treatment  costs.  Substantial 
reductions  in  pumping  costs  occur  with  increases 
in  injection  capacity  or  in  the  number  of  wells. 
Treatment  costs  are  reduced  by  expansions  in 
pumping  capacity  or  injection  capacity.  The  analy- 
sis identifies  maximum  pumping  and  injection  ca- 
pacities. Maintenance  of  the  high  groundwater  ve- 
locities required  by  rapid  restoration  strategies  is 
difficult  and  expensive.  In  order  to  meet  the  four- 
year  target  data,  about  ten  times  the  initial  volume 
of  contaminated  water  must  be  pumped  and  treat- 
ed. Rapid  restoration  forces  large  pumping  vol- 
umes and  high  costs.  (Author's  abstract) 
W87-03852 


RECALIBRATION  AND  PREDICTIVE  RELI- 
ABILITY OF  A  SOLUTE-TRANSPORT  MODEL 
OF  AN  IRRIGATED  STREAM-AQUD7ER 
SYSTEM, 

Geological  Survey,  Reston,  VA. 

M.  Person,  and  L.  F.  Konikow. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 

p  145-165,  October  15,  1986.  14  fig,  4  tab,  13  ref. 

Descriptors:  'Solute  transport,  'Calibration,  'Sur- 
face-groundwater  relations,  'Irrigation,  'Aquifer 
systems,  'Arkansas  River,  Model  studies,  Colora- 
do, Salinity,  Saline  water  intrusion,  Saline  water, 
Groundwater  quality,  Simulation  analysis, 
Groundwater  management. 

A  solute-transport  model  of  an  irrigated  stream- 
aquifer  system  was  recalibrated  because  of  discrep- 
ancies between  prior  predictions  of  groundwater 
salinity  trends  during  1971-82  and  the  observed 
outcome  in  February  1982.  Trie  original  model  was 
calibrated  with  a  1-year  record  of  data  collected 
during  1971-72  in  an  18-km  reach  of  the  Arkansas 
River  Valley  in  southeastern  Colorado.  The  model 
is  improved  by  incorporating  additional  hydrolog- 
ic  processes  (salt  transport  through  the  unsaturated 
zone)  and  through  reexamination  of  the  reliability 
of  some  input  data  (regression  relationship  used  to 
estimate  salinity  from  specific  conductance  data). 
Extended  simulations  using  the  recalibrated  model 
are  made  to  investigate  the  usefulness  of  the  model 
for  predicting  long-term  trends  of  salinity  and 
water  levels  within  the  study  area.  Predicted 
groundwater  levels  during  1971-82  are  in  good 
agreement  with  the  observed,  indicating  that  the 
original  1971-72  study  period  was  sufficient  to 
calibrate  the  flow  model.  However,  long-term  sim- 
ulations using  the  recalibrated  model  based  on 
recycling  the  1971-72  data  alone  yield  an  average 
groundwater  salinity  for  1982  that  is  too  low  by 
about  10%.  Simulations  that  incorporate  observed 
surface-water  salinity  variations  yield  better  re- 
sults, in  that  the  calculated  average  groundwater 
salinity  for  1982  is  within  3%  of  the  observed 
value.  Statistical  analysis  of  temporal  salinity  vari- 
ations of  the  applied  surface  water  indicates  that  at 
least  a  4-years  sampling  period  is  needed  to  accu- 
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rately  calibrate  the  transport  model.  (Author's  ab- 
stract) 
W87-03870 


SOUTH  DOWNS  CHALK  AQUIFER:  ITS  DE- 
VELOPMENT AND  MANAGEMENT, 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

H.  G.  Headworth,  and  G.  B.  Fox. 

Journal  of  Institutional  of  Water  Engineers  and 

Scientists  JIWSDI,   Vol.   40,   No.  4,  p  345-361, 

August  1986.  6  fig,  2  tab,  20  ref. 

Descriptors:  'South  Downs,  'England,  'Chalk  aq- 
uifer, 'Saline  water  intrusion,  East  Anglia,  Thames 
estuary,  Sussex,  Overdraft,  Brighton,  Water 
policy. 

Chalk  borders  the  sea  in  Yorkshire,  East  Anglia, 
the  Thames  estuary,  and  along  the  south  coast 
between  east  Kent  and  Devon  (England).  In  sever- 
al of  these  areas,  saline  intrusiion  has  occurred  as  a 
result  of  over-abstraction,  often  for  industrial  use. 
In  Sussex  the  Chalk  forms  the  coastline  for  65  km, 
but  despite  the  aquifer  having  to  meet  the  needs  of 
the  population  of  600,000,  saline  intrusion  has  been 
controlled  by  the  adoption  of  a  controlled  abstrac- 
tion policy.  This  paper  examines  the  growth  of 
public  water  supply  over  the  last  150  yr  and  de- 
scribes the  basis  and  operation  of  the  aquifer  man- 
agement policy  in  the  Brighton  area.  (Author's 
abstract) 
W87-03915 


PRIVATE  GROUNDWATER  USE  AND  CON- 
SUMPTION EN  SCOTLAND, 

British  Geological  Survey,  Edinburgh  (Scotland). 

Hydrogeology  Research  Group. 

N.  S.  Robins,  and  I.  B.  Harrison. 

Journal  of  Institutional  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  40,  No.  4,  p  362-368, 

August  1986.  3  fig,  1  tab,  7  ref. 

Descriptors:  'Private  groundwater  use,  'Ground- 
water use,  'History,  'Future  planning,  Scotland, 
Water-intensive  industry,  Domestic  consumption. 

Groundwater  availability,  past  groundwater  use, 
current  groundwater  use,  and  future  projection  of 
groundwater  use  as  a  result  of  non-public  with- 
drawals is  reviewed,  based  on  a  field  survey.  The 
demand  for  good  quality  water  and  the  decline  in 
water-intensive  industry  has  led  to  a  rapid  reduc- 
tion of  major  private  groundwater  schemes  during 
the  past  30  yr.  Nevertheless,  some  13  Ml/d  is 
obtained  privately  from  larger  sources  (greater 
than  0.05  Ml/day  and  as  much  as  1  Ml/day  may  be 
drawn  from  small  private  sources  for  domestic 
consumption.  (Rochester-PTT) 
W87-03916 


WATER  WELL  FNDUSTRY  SURVEY, 

National  Water  Well   Association,   Worthington, 

OH. 

K.  McCray. 

Water  Well  Journal  WWJOA9,  Vol.  40,  No.  9,  p 

58-62,  September  1986.  1  tab. 

Descriptors:  'Wells,  'Surveys,  'Boreholes,  'Do- 
mestic water,  'Water  supply  development,  'Indus- 
trial water,  'Irrigation,  Construction,  Monitoring, 
Pumps,  Drilling,  Water  supply,  Water  resources 
development. 

A  National  Water  Well  Association  survey  indi- 
cates that  United  States  water  well  contractors 
constructed  more  than  810,000  wells  and  boreholes 
of  all  types  during  1985,  which  exceeded  1983 
levels  by  215,655.  Private  household  water  supply 
wells  maintained  their  historical  position  as  the 
end-use  market  share  leader  (60%).  Boreholes  for 
monitoring  groundwater  contamination  moved 
into  second  rank  (15%).  The  survey  characterized 
the  typical  contractor  as  drilling  private  wells  and 
installing  submersible  pumps,  owning  one  rig  of 
each  type,  a  pump  hoist,  two  pickup  trucks,  and 
one  pipe/water  truck,  drilling  fewer  than  100  wells 
per  year  and  installing  fewer  than  100  pumps. 
Other  data  presented  include  typical  costs  for  dif- 
ferent types  of  wells,  casting  types,  well  diameters, 
screen  types,  and  pump  types.  (Doria-PTT) 


W87-03971 


ARIZONA'S  GROUNDWATER  CODE: 

STRENGTH  IN  COMPROMISE, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04118 


GROUNDWATER   RECHARGE:   ENHANCING 
ARIZONA'S  AQUIFERS, 

Greeley  and  Hansen  Southwest,  Phoenix,  AZ. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-04119 


GROUNDWATER      RESOURCES      IN      THE 
ORKNEY  ISLANDS, 

British  Geological  Survey,  Edinburgh  (Scotland). 
For  primary  bibliographic  entry  see  Field  2F. 
W87-04145 


COMPUTER-CONTROLLED  GROUNDWATER 
MANAGEMENT  EN  ZURICH, 

Zurich  Water  Supply  (Switzerland). 

M.  Schalekamp. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  8  p  36-42,  August  1986.  9 

fig,  1  ref. 

Descriptors:  'Groundwater  management,  'Data 
processing,  'Conjunctive  use,  'Operating  policies, 
'Computers,  'Hardhof,  'Water  quality,  Draw- 
down, Stream  flow,  Recharge,  Runoff,  Water 
supply,  Groundwater  level,  Zurich. 

Computer  control  of  the  Hardhof  groundwater 
plant  is  necessary  to  adhere  to  operational  criteria 
stipulated  by  the  canton  of  Zurich.  The  system 
provides  an  instrument  for  central  management, 
fast  and  comphrensive  information,  operational  re- 
liability, and  economy.  It  also  provides  a  practical 
data  bank  and  computer  supported  logic.  The 
system  guarantees  maintaining  the  licensed 
groundwater  levels.  Drawdown  cannot  exceed  the 
licensed  levels  of  the  wells,  and  to  maintain  water 
quality,  recharge  of  the  wells  from  the  Limmat 
River  must  be  balanced  against  streamflow  and  the 
direction  of  runoff  within  the  wellhead  protection 
zones.  To  prevent  contaminated  water  from  flow- 
ing into  recharge  collectors  only  bank  filtrate  or 
infiltrated  water  from  the  Limmat  River  can  be 
used  for  recharge.  The  computer  installation  at 
Hardhof  also  assists  with  managing  energy  costs 
for  the  city's  water  supply  and  security  systems  for 
the  physical  plants.  (Author's  abstract) 
W87-04262 


PROTECTION  AND  MANAGEMENT  OF  SPO- 
KANE'S SOLE  SOURCE  AQUIFER, 

W.  R.  Dobratz,  R.  L.  Wubbena,  and  J.  M. 

Maxwell. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  9,  p  62-69,  September 

1986.  4  fig,  2  tab. 

Descriptors:  'Water  quality  management, 
•Aquifers,  'Protection,  'Spokane,  'Contamina- 
tion, 'Groundwater  quality,  'Groundwater  man- 
agement, Wastewater,  Washington,  Wastewater 
management. 

Protection  of  a  sole  source  aquifer  in  Spokane 
County,  Wash.,  instigated  a  series  of  institutional 
and  technical  reforms.  Among  the  most  important 
measures  implemented  was  the  creation  of  local 
utility  districts  in  outlying  areas  of  the  county  for 
the  collection  and  treatment  of  wastewater  in  co- 
operation with  the  city  of  Spokane  to  mitigate  the 
detrimental  effects  of  septic  tanks  placed  above  the 
aquifer.  Other  protective  measures  necessitated  re- 
forms in  land  use  regulations  and  adoption  of 
growth  policies.  Once  the  importance  of  prevent- 
ing further  degradation  of  the  aquifer  was  under- 
stood by  the  public,  support  was  obtained  for  the 
relatively  modest  assessments  necessary  to  imple- 
ment the  protection  plan.  (Author's  abstract) 
W87-04271 


EN  SITU  BIORESTORATION  AS  A  GROUND 
WATER  REMEDIATION  TECHNIQUE, 


Robert   S.    Kerr   Environmental   Research    Lab., 

Ada,  OK. 

For  primary   bibliographic  entry  see   Field   5G. 

W87-04332 


EXTRAPOLATION  OF  BIODEGRADATION 
RESULTS  TO  GROUNDWATER  AQUIFERS: 
REDUCTIVE  DEHALOGENATION  OF  ARO- 
MATIC COMPOUNDS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04349 
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WETLANDS  FOREST  COMMUNITIES  AS  IN- 
DICATORS OF  FLOODENG  POTENTIAL  EN 
BACKWATER  AREAS  OF  RIVER  BOTTOM- 
LANDS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 
Microbiology. 
E.  Dale. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211746. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  Completion  Report,  Publication 
No.  106,  Sept.  1984,  84  p,  3  fig,  37  tab.  USGS 
Project  G-829-08. 

Descriptors:  'Bottomland  Hardwoods,  'Flooding, 
'Forests,  Wetlands,  Arkansas,  Flooding  potential, 
Flood  forecasting,  Flood  plains. 

A  phytosociological  study  was  made  of  forest 
types  that  occur  in  backwater  and  river  bottom- 
lands of  the  Gulf  Coastal  Plain,  Arkansas  Valley, 
and  Mississippi  Delta  Regions  of  Arkansas. 
Twenty  different  forest  types  dominated  principal- 
ly by  a  single  species  were  identified  and  de- 
scribed. Their  occurrence  was  then  correlated 
with  flooding  conditions  in  their  habitats  and  the 
types  were  arranged  along  decreasing  moisture 
gradients.  Those  forest  types  tolerant  of  flooding 
or  saturated  soils  between  three  month  to  a  year  or 
more  are  Taxodium  distichum,  Nyssa  aquatica,  Ce- 
phalanthus  occidentalis,  Salix  nigra,  and  Planera 
aquatica  types.  Those  tolerant  from  one  to  three 
months  are  Forestiera  acuminata,  Carya  aquatica, 
Quercus  lyrata,  and  Fraxinus  pennsylvanica.  Those 
tolerant  between  one  month  and  two  weeks  are 
Populus  deltoides,  Celtis  laeigata,  Ulmus  ameri- 
cana,  Acer  negundo,  Carya  illinoensis,  Quercus 
nutallii,  Liquidambar  styraciflua,  Quercus  phellos, 
Quercus  nigra,  Carya  ovata  and  Quercus  falcata 
var.  pagodaefolia.  It  is  concluded  that  forests  of 
the  study  area  are  similar  in  vegetation  composi- 
tion to  those  of  wetlands  in  Mississippi  and  Louisi- 
ana and  that  the  same  type  occupy  comparable 
habitats.  Principal  differences  are  that  comparable 
wetland  types  in  Arkansas  usually  cover  less  area 
and  tend  to  support  more  species  characteristic  of 
drier  habitats.  (Dale-Univ.  AR) 
W87-03513 


BIOHYDROLOGY  OF  MOUNTATN  FLUVIAL 
SYSTEMS:  THE  YELLOWSTONE  (PARTS  I 
AND  ID, 

Montana  Univ.,  Missoula. 

For  primary  bibliographic  entry   see   Field   6G. 

W87-03520 


OPERATION  OF  DETENTION  FACILITIES 
FOR  URBAN  STREAM  QUALITY  ENHANCE- 
MENT, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-03533 


ADAPTATION  AND  APPLICATION  OF  A  SUR- 
FACE EROSION  MODEL  FOR  NEW  MEXICO 
FOREST  ROADWAYS, 
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New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

T.  Ward,  and  A.  Seiger. 

Available   from   National   Technical    Information 

Service,  Springfield,  VA  22161,  as  PB86-237096. 

Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,  Technical  Completion  Report  No  188, 

July    1983.   83  p,   8  fig,    10  tab,   53   ref.   Project 

1423669. 

Descriptors:  'Computer  models,  'Cost  analysis, 
•Data  collection,  'Soil  erosion,  'New  Mexico, 
•Forest  management,  Water  quality,  Roads. 

The  most  significant  source  of  sediment  in  forest 
environments  is  poorly  planned,  constructed  or 
maintained  roadways.  Roadways  change  drainage 
patterns,  expose  the  soil,  disturb  vegetation,  and 
alter  existing  slope  gradients.  If  improperly  main- 
tained, roadways  can  be  subjected  to  accelerated 
erosion,  which  can  cause  significant  onsite  and 
offsite  impacts.  One  important  aspect  of  sediment 
control  measures  for  roadways  is  the  cost  of  instal- 
lation and  maintenance.  These  costs  vary  from 
year  to  year  and  roadway  to  roadway.  The  type  of 
control  measure  should  be  selected  by  effective- 
ness of  measures  and  associated  cost.  This  study 
was  conducted  to  compare  effectiveness  of  meas- 
ures and  associated  costs.  Data  derive  parameters 
for  an  existing  computer  based  erosion  and  sedi- 
ment yield  model.  The  model  was  used  to  estimate 
sediment  yields  for  different  control  measures. 
Yields  were  compared  with  costs  of  measures 
which  were  provided  through  a  survey  of  forest 
engineers  in  Arizona  and  New  Mexico.  Results 
show  the  different  costs  of  using  various  methods 
for  reducing  a  unit  of  sediment  yield  from  forest 
roadways,  and  can  be  used  to  help  determine  a  best 
management  method.  (Ward-NM  St.  Univ.) 
W87-03563 


RESPONSE  OF  A  TYPHA  MARSH  COMMUNI- 
TY TO  DRAINING,  FLOODING,  AND  SEA- 
SONAL BURNING, 

New  Brunswick  Univ.,  Fredericton.  Fire  Science 

Centre. 

A.  U.  Mallik,  and  R.  W.  Wein. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  9,  p  2136-2143,  August  1986.  5  fig,  3  tab,  34 

ref,  append. 

Descriptors:  'Marshes,  'Drainage,  'Flooding, 
•Aquatic  plants,  'Cattails,  Growth,  Cover,  Fens, 
Paludification,  Agriculture,  Macrophytes,  Canada, 
Accumulation,  Statistical  analysis. 

Conversion  of  marshlands  into  agricultural  lands 
for  hay  and  grain  production  or  pasturing  livestock 
has  threatened  marsh  wildlife  in  many  countries 
including  Canada.  Wetland  ecologists  have  pointed 
out  that  periodic  drying  and  flooding  are  key  to 
long  term  reproductive  success  of  waterfowl.  A 
Typha  marsh  community  was  subjected  to  drain- 
ing and  seasonal  burning  treatments  to  control  the 
growth  of  emergent  aquatics.  Treatments  resulted 
in  an  increase  in  the  total  number  of  species  over  3 
years.  Cover  and  frequency  of  Aster  novi-belgii, 
Lycopus  uniflorus,  Epilobium  watsonii,  Brachyth- 
ecium  salebrosum,  Pleurozium  terrestris,  Epilo- 
bium palustre,  Pellia  epiphylla,  Sphagnum  suarro- 
sum,  Drepanocladus  exannulatus  and  helodium 
blandowii  increased  on  the  flooded  side.  Draining 
plus  summer  burning  produced  the  lowest  cover, 
stem  density,  plant  height  and  stem  base  diameter 
of  Typha.  An  attempt  was  made  to  interpret  the 
effects  of  disturbance  on  the  natural  paludification 
process  that  leads  to  the  development  of  patches  of 
fen  within  the  marsh.  (Alexander-PTT) 
W87-03669 


LOSSES  OF  NITROGEN,  PHOSPHORUS,  AND 
SEDIMENT  IN  RUNOFF  FROM  HILL  COUN- 
TRY UNDER  DIFFERENT  FERTILISER  AND 
GRAZING  MANAGEMENT  REGIMES, 

Department  of  Scientific  and  Industrial  Research, 
Palmerston  North  (New  Zealand).  Grasslands  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03707 


RELATIONSHIP  OF  AMBIENT  ATMOSPHER- 
IC HYDROCARBON  (C12-C32)  CONCENTRA- 
TIONS TO  DEPOSITION, 

AC  Labs.,  Miramar,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03790 


DETERMINATION  OF  THE  OPTIMUM 
DESIGN  FLOOD  PROBABILITY  WHEN  DE- 
SIGNING BRIDGE  CROSSINGS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03876 


EFFECTS  OF  URBAN  DEVELOPMENT  ON 
FISH  POPULATION  DYNAMICS  IN  KELSEY 
CREEK,  WASHINGTON, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04000 


STABLE  LEAD  ISOTOPES  RATIOS  IN  MAJOR 
FRENCH  RIVERS  AND  ESTUARD2S, 

Institut    de    Biogeochimie     Marine,     Montrouge 

(France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04015 


IMPACT  OF  THE  1983  WILDFIRES  ON  RIVER 
WATER  QUALITY  IN  EAST  GIPPSLAND,  VIC- 
TORIA, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 
gon  (Australia). 
B.  C.  Chessman. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  3,  p  399-420,  1986.  6 
fig,  6  tab,  46  ref. 

Descriptors:  •Environmental  effects,  *Rivers, 
•Water  quality,  'Victoria,  'Forest  fires,  'Water 
analysis,  Ecological  effects,  Forest  watersheds, 
Storms,  Drought,  Physical  properties,  Chemical 
properties,  Nutrients,  Catchment  areas,  Sediment 
yield,  Suspended  solids,  Solids,  Turbidity,  Flow, 
Potassium,  Nitrogen,  Solutes,  Australia. 

Eleven  stream  stations  within  the  basins  of  the 
Bemm,  Cann,  Thurra,  Wingan,  and  Genoa  Rivers 
were  sampled  following  a  prolonged  drought  and 
intense  and  extensive  forest  fires.  Flow-related 
comparisons  with  pre-drought  data  showed  appre- 
ciable increases  in  color,  turbidity,  suspended 
solids,  potassium,  and  nitrogen  levels  in  the  Bemm 
River,  which  was  only  marginally  affected  by  the 
fires.  In  the  Cann  and  Genoa  Rivers,  with  much 
larger  proportions  of  catchment  burnt,  electrical 
conductivity  and  phosphorus  concentrations  also 
rose  substantially.  Marked  depletion  of  dissolved 
oxygen  was  unique  to  streams  with  burnt  catch- 
ments, but  resulted  from  stagnant  conditions  at  the 
end  of  the  drought  as  well  as  from  changes  occur- 
ring at  the  time  of  the  first  post-fire  storm.  The 
fires  had  little  obvious  effect  on  temperature  and 
pH  regimes.  Variations  in  catchment  topography 
and  soils  and  the  relative  importance  of  surface  and 
subsurface  flow  probably  account  for  differences 
among  streams.  The  first  post-fire  storm  produced 
the  highest  measured  levels  of  many  indicators  in 
most  streams,  although  the  greatest  flows  were 
associated  with  the  third  storm.  (Author's  abstract) 
W87-04124 


TURNAROUND  FOR  THE  EVERGLADES, 

For  primary  bibliographic   entry   see   Field   6G. 
W87-04240 


DOWNSTREAM  EFFECTS  OF  FLAMING 
GORGE  RESERVOHt  ON  THE  GREEN  RIVER, 
COLORADO  AND  UTAH, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-04259 


REMOVING  CONTAMINANTS  BY  GROUND- 
WATER RECHARGE  BASINS, 


Brown  and  Caldwell,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-04273 


PATTERNS  OF  ACCUMULATION  OF  HEAVY 
METALS  IN  THE  SEDIMENT  OF  ROADSIDE 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.   Dept.   of  Fisheries  and  Wildlife  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04318 


SHORT-DURATION  GRAZING  IN  CENTRAL 
NEW  MEXICO:  EFFECTS  ON  SEDIMENT 
PRODUCTION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Animal  and  Range  Sciences. 

M.  Weltz,  and  M.  K.  Wood. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  4,  p  262-265,  July-August  1986.  4  fig, 

2  tab,  13  ref. 

Descriptors:  'Grazing,  'New  Mexico,  'Stocking 
rate,  'Sediment  yield,  'Soil  erosion,  Cattle,  Fort 
Sumner,  Fort  Stanton,  Biomass,  Plant  growth,  Soil 
surface  roughness,  Soil  crusts. 

The  influences  on  soil  erosion  of  short-duration 
grazing,  continuous  grazing,  and  no  grazing  (exclu- 
sion) by  cattle,  as  expressed  by  sediment  concen- 
tration and  total  suspended  sediment,  were  studied 
at  Fort  Stanton  and  Fort  Sumner,  New  Mexico. 
Sediment  concentrations  were  the  same  for  all 
treatments  at  Fort  Stanton,  but  total  sediment  pro- 
duction was  greater  on  all  grazed  treatments  than 
on  the  exclosure.  There  were  no  differences  among 
the  grazed  treatments.  Doubling  the  stocking  rate 
and  applying  a  short-duration  system  near  Fort 
Sumner  resulted  in  significantly  greater  sediment 
concentration.  Total  sediment  production  in  the 
grazed,  short-duration  pasture  was  triple  that  in  the 
moderate,  continuous  pasture.  These  increases 
were  attributed  to  reduced  biomass  and  increased 
bare  ground.  Reduced  plant  biomass  and  ground- 
cover  offset  many  benefits  from  increased  soil  sur- 
face roughness  and  destroyed  crusts.  (Rochester- 
PTT) 
W87-04345 

4D.  Watershed  Protection 


STUDY  OF  CROPPING  EFFECTS  ON  SOfL 
PROPERTIES  RELATED  TO  WATER  INFTL- 
TRATION,  RUNOFF  AND  SOIX  LOSS  USING 
SIMPLE  LABORATORY  METHODS, 

Missouri  Univ.-Columbia.  Dept.  of  Agronomy. 
C.  J.  Gantzer. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 11307. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center,  Co- 
lumbia, Report  G-916-02,  July  1985.  16  p,  1  tab,  5 
fig.  Contract  14-08-0001-G916.  USGS  Project  G- 
916-02. 

Descriptors:  'Soil  detachment,  'Rainfall  erosion, 
•Soil  erosion,  'Erosion  control,  'Vegetation  ef- 
fects, Fall-cone  shear  strength,  Residue  decomposi- 
tion, Missouri. 

The  objectives  of  this  study  were  to  determine 
differences  between  the  effects  of  soybean  and 
corn  plant  materials  on  stability  of  soil  incubated  in 
a  laboratory  under  constant  temperature  and  water 
contents.  Three  different  laboratory  measures  of 
soil  stability  were  used,  (1)  soil  splash  detachment 
from  a  waterdrop;  (2)  soil  shear  strength  measured 
with  a  fall  cone  device;  and  (3)  geometric  mean 
diameter  of  fresh  (non-air-dried)  wet  sieved  soil. 
Soil  for  this  experiment  was  collected  from  within 
the  upper  10  cm  of  continuously  fallow  Mexico  silt 
loam  soil.  General  review  of  results  indicates  that 
similar  trends  occur  with  all  three  methods  of 
stability  determination.  All  show  a  rapid  increase 
in  stability  within  the  first  7  to  14  days,  after  which 
values  remain  nearly  constant.  However,  differ- 
ences are  apparent.  Variation  in  aggregate  size 
only  occurs  within  the  first  seven  days.  In  contrast 
both  soil  splash  and  strength  data  show  that  a 
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maximum  level  of  stability  is  not  attained  until  14 
days.  This  data  also  suggests  that  within  the  two 
levels  of  corn  amendment,  quantity  of  residue  is 
not  too  important.  In  contrast,  strength  data  tend 
to  indicate  that  differences  between  soybean  and 
corn  amended  soils  at  equal  levels  are  small,  and 
that  differences  between  levels  of  com  amendment 
are  relatively  more  important.  (Gantzer-Univ. 
MO) 
W87-03492 


MODELING  SOIL  EROSION  WITH  EMPHA- 
SIS ON  STEEP  SLOPES  AND  THE  RILLING 
PROCESS, 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-03499 


STUDY  OF  EROSION  AND  SEDIMENTATION 
OF  SELECTED  SMALL  STREAMS  IN  THE 
DISTRICT  OF  COLUMBIA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 
Civil  Engineering. 

F.  M.  Chang,  M.  H.  Watt,  and  H.  V.  Truong. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246758. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Research  Center,  District  of  Co- 
lumbia, Washington,  D.C.,  Report  No.  75,  July 
1986.  73  p,  2  fig,  10  tab,  15  ref,  append.  Contract 
14-08-0001-G  1009.  USGS  Project  G10O9-O4. 

Descriptors:  'Urban  streams,  'Erosion,  'Sedimen- 
tation, 'District  of  Columbia,  'Urbanization, 
Stream  flow,  Channel  erosion,  Erosion  mitigation, 
Erosion  control. 

This  project  studied  the  effects  of  urbanization  on 
flooding  and  erosion  of  small  streams  in  the  Dis- 
trict of  Columbia.  The  Hickey  Run,  which  covers 
1075  acres  (435  ha)  of  mildly  urbanized  areas,  and 
the  Watts  Branch,  which  covers  about  2580  acres 
(1045  ha)  of  heavily  urbanized  area,  were  selected 
for  the  study.  The  100  year  floods  were  estimated 
at  2,230  cu  f/s  (62  cu  m/s)  in  the  Hickey  Run  and 
3292  cu  f/s  (92  cu  m/s)  in  the  Watts  Branch.  The 
sediment  yields  from  the  two  watersheds  and 
streams  were  found  to  be  2,430  and  5,315  tons  per 
year  for  the  Hickey  Run  and  the  Watts  Branch 
respectively.  Upon  the  completion  of  the  sched- 
uled urbanization,  the  magnitudes  of  100-year 
floods  are  expected  to  increase  by  13%  in  the 
Hickey  Run  and  by  50%  in  the  Watts  Branch.  The 
sediment  yields  were  estimated  to  increase  30%  in 
the  Hickey  Run  and  75%  in  the  Watts  Branch. 
Among  many  practical  erosion  mitigation  meas- 
ures, better  land  and  construction  managements, 
rock  riprap  and  rock-fill  trenches  placed  along  the 
toe  of  the  bank  slope  and  drains  placed  within  the 
bank  slope  of  the  streams  are  deemed  cost-effective 
for  small  streams  in  the  District  of  Columbia. 
(Chang-Univ.  D.C.) 
W87-03580 


USE  OF  VEGETA1TVE  FILTER  STRIPS  TO 
MINIMIZE  SEDIMENT  AND  PHOSPHORUS 
LOSSES  FROM  FEEDLOTS:  PHASE  I.  EXPER- 
IMENTAL PLOT  STUDIES, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Agricultural  Engineering. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-03582 


GRASS  ROOTS  APPROACH  TO  SPILLWAYS 

J.  Birchall,  and  C.  Pinyan. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 

No.  9,  p  40-41,  August  28,  1986. 

Descriptors:  'Spillways,  'Erosion  control,  'Cost 
analysis,  'Overflow  channels,  'Earth  dams,  'Dam 
stability,  Erosion,  Flood  damage,  Geotextiles,  Res- 
ervoirs, Design. 

The  use  of  grass  spillways  to  protect  earthen  dams 
from  flood  erosion  by  using  synthetic  and  con- 
crete-reinforced grass  mats  was  tested  by  the  U.K. 
Construction  Industry  Research  and  Information 
Association  at  the  Jackhouse  Reservoir  near  Black- 


burn, England.  The  program  was  in  response  to  a 
1983  law  requiring  improvements  on  impound- 
ments of  more  than  6.6  million  gallons.  Cheaper 
methods  than  all  concrete  spillways  were  wanted. 
Synthetic  mats  under  grass  roots  were  used  in  4 
tests.  Concrete  lattices  through  which  grass  grew 
were  used  in  5  tests.  The  concrete  block  underlaid 
by  a  geotextile  mat  proved  most  resistent,  with- 
standing 26  ft-per-sec  velocity.  Geotextile  and 
grass  combination  tested  in  the  design  range  of 
14.8-18  ft-per-sec.  Geotextile  and  grass  combina- 
tions tested  in  the  design  range  of  14.8-18  ft-per- 
sec.  Geotextiles  cost  less  than  40.70  per  sq  ft  com- 
pared to  concrete  block  systems  at  $2.23  per  sq  ft. 
(Lewis-PTT) 
W87-04083 


STABILIZATION  OF  A  GRAVEL  CHANNEL 
BY  LARGE  STREAMSIDE  OBSTRUCTIONS 
AND  BEDROCK  BENDS,  JACOBY  CREEK, 
NORTHWESTERN  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-04258 
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QUICK  PAYBACK  COMES  AFTER  PLC  IN- 
STALLED, 

EMA  Services,  Inc.,  Philadelphia,  PA. 
D.  M.  Dobs,  C.  S.  Younkin,  and  G.  J.  Flegal. 
Water  Engineering  and  Management  WENMD2, 
Vol.   133,  No.   10,  p  25-26,  October  1986.  3  fig. 

Descriptors:  'Water  distribution,  'Computers, 
'Automation,  'Cost-benefit  analysis,  'Water  man- 
agement, 'Computer  programs,  Delaware,  Eco- 
nomic aspects,  Water  conveyance,  Costs,  Cost 
analysis. 

The  Washington  Suburban  Water  Corporation 
(WSWC),  operating  two  water  treatment  plants 
and  a  water  distribution  system  outside  Wilming- 
ton, Delaware,  has  installed  a  programmable  con- 
troller-based system  to  oversee  the  distribution  net- 
work. A  programmable  logic  controller  (PLC)  is 
programmed  in  a  relay  ladder  logic  language, 
easily  understood  by  WSWC  operators  and  engi- 
neers. The  PLC  chosen  also  has  a  plug-in  micro- 
computer module,  programmed  in  BASIC.  This 
module  provides  a  continuously  updated  alarm  and 
status  display  on  a  video  terminal.  The  module  is 
programmed  to  produce  daily  and  monthly  re- 
ports. The  system  has  operated  without  failure 
since  January  1985,  and  has  demonstrated  flexibil- 
ity in  adapting  to  changes.  Cost  of  the  project  was 
$130,000;  the  savings  resulting  from  increased 
labor  productivity  and  energy  conservation  are 
expected  to  pay  for  the  total  cost  of  these  improve- 
ments in  less  than  two  years.  (Doria-PTT) 
W87-04223 
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SPATIAL  VARIABILITY  IN  SEDIMENTARY 
ALGAL  MICROFOSSILS  AND  ITS  BEARING 
ON  DIATOM-INFERRED  PH  RECONSTRUC- 
TIONS, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-03369 


UPTAKE  AND  IN  VTVO  METABOLISM  OF 
THE  ORGANOPHOSPHATE  INSECTICIDE 
FENITROTHION  BY  THE  BLUE  CRAB,  CAL- 
LINECTES  SAPIDUS, 

Agricultural  Research  and  Education  Center,  Lake 

Alfred,  FL.  Pesticide  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03393 


POTENTIAL  FOR  EXPERT  SYSTEMS  IN  THE 
OPERATION  AND  CONTROL  OF  ACITVATED 
SLUDGE  PLANTS, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-03397 


NEW  MICRONUCLEUS  TEST  USING  PERD?H- 
ERAL  BLOOD  ERYTHROCYTES  OF  THE 
NEWT  PLEURODELES  WALTL  TO  DETECT 
MUTAGENS  EN  FRESH-WATER  POLLUTION, 

Toulouse-3  Univ.  (France).  Lab.  de  Biologie  Gen- 

erale. 

A.  Jaylet,  P.  Departs,  V.  Ferrier,  S.  Grinfeld,  and 

R.  Siboulet. 

Mutation  Research  MUREAV,  Vol.  164,  No.  4,  p 

245-257,  August  1986.  3  fig,  4  tab,  42  ref. 

Descriptors:  'Pollutant  identification,  'Mutagens, 
'Micronucleus  test,  'Red  blood  cells,  'Clastogens, 
'Pleurodeles  waltl,  'Newt,  'Genotoxicity,  'Bioas- 
say,  Benzo(a)pyrene,  Ethylmethanesulfonate. 

After  determination  of  the  most  suitable  larval 
stage  of  the  newt  Pleurodeles  waltl  for  testing,  the 
effects  of  four  known  clastogens,  benzo(a)pyrene 
(BAP),  ethylmethanesulfonate  (EMS),  diethyl  sul- 
fate (ES),  and  N-ethyl-N'-nitro-N-nitrosoguanidine 
(ENNG),  at  different  concentrations  were  deter- 
mined using  a  16-day  testing  period.  Response 
curves  as  a  function  of  treatment  duration  were 
plotted  for  three  concentrations  of  the  four  com- 
pounds to  optimize  conditions  for  a  low-dose  mi- 
cronucleus test.  For  each  group  of  animals  tested, 
17  were  taken  at  random  and  1000  red  blood  cells 
(RBCs)  were  examined  (i.e.,  17,000  RBCs  per  ob- 
servation reported).  All  compounds  gave  positive 
responses  at  concentrations  well  below  the  lethal 
level.  The  test  described  here  can  be  used  with 
single  substances  or  combinations,  either  in  ex- 
tracts or  concentrates.  The  tested  substances  must 
dissolve  in  water  or  be  able  to  be  solubilized  in 
water  using  an  intermediate  solvent.  The  larvae 
can  be  raised  directly  in  samples  of  polluted  water. 
The  sensitivity,  speed  of  response,  and  ease  of  use 
of  the  test  permit  it  to  be  employed  in  monitoring 
freshwater  pollution.  (Rochester-PTT) 
W87-03406 


APPLICATION  OF  DIRECT  CURRENT 
PLASMA  SPECTROMETRY  TO  THE  STUDY 
OF  THE  FRACTIONATION  OF  ffiON  AND 
PHOSPHORUS  E\  SURFACE  WATERS, 

Hampton  Univ.,  VA.  Dept.  of  Chemistry. 

I.  T.  Urasa,  and  A.  M.  O'Reilly. 

Talanta  TLNTA2,  Vol.  33,  No.  7,  p  593-599,  July 

1986.  7  fig,  5  tab,  26  ref.  EPA  Grant  R808676020. 

Descriptors:  'Pollutant  identification  'Water  anal- 
ysis, 'Direct  plasma  spectrometry,  'Iron,  'Phos- 
phorus, 'Surface  waters,  'Water  analysis,  Preci- 
sion, Acidification,  Filtration,  Suspended  solids, 
Fractionation,  Heavy  metals,  Sediments. 

By  the  use  of  direct-current  plasma  as  the  excita- 
tion source  for  atomic-emission  measurements, 
samples  containing  various  amounts  of  particulate 
matter  can  be  analyzed  with  precisions  exceeding 
+  or  -  10%  relative  standard  deviation,  provided 
that  particle  agglomeration  is  controlled  by  acidifi- 
cation and/or  filtration.  Sample  acidification  and 
filtration  can  have  profound  effects  on  the  determi- 
nation of  elemental  fractionation  and  distribution  in 
surface  waters.  By  application  of  a  controlled 
acidification  and  filtration  process,  the  fraction  of 
an  element  that  is  particle-bound  and  that  which  is 
soluble  in  water  can  be  estimated.  The  magnitudes 
of  the  particle-bound  and  water-soluble  fractions 
are  influenced  by  a  number  of  factors,  including 
the  concentration  and  average  size  of  the  solids  in 
the  water,  the  position  of  the  sample  in  the  water 
column,  and  the  type  of  sediment  underlying  the 
water  column.  Water  samples  used  in  the  present 
study  included  river  water,  municipal  wastewater, 
tap  water,  and  industrial  plant  wastewater  dis- 
charge. (Rochester-PTT) 
W87-03413 
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RADIOACTIVITY  IN  AIR,  RAIN,  SOIL, 
PLANTS  AND  FOOD  AFTER  THE  CZERNO- 
BYL  INCIDENT, 

Giessen  Univ.  (Germany,  F.R.).  Strahlenzentrum. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-03415 


MEASUREMENT  OF  SALT  CONCENTRATION 
rN  A  PLUME  USING  A  CONDUCTIVITY 
PROBE, 

Liverpool  Univ.  (England).  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-03421 


INGESTION  OF  PETROLEUM  BY  SEABIRDS 
CAN  SERVE  AS  A  MONITOR  OF  WATER 
QUALITY, 

Washington  Univ.,  Seattle.  Inst,  for  Environmental 

Studies. 

P.  D.  Boersma. 

Science  SCIEAS,  Vol.  231,  No.  4736,  p  373-376, 

January  24,  1986.  2  fig,  1  tab,  14  ref. 

Descriptors:  'Bioindicators,  •Hydrocarbons, 
•Water  quality,  'Monitoring,  •Seabirds,  *Water 
pollution,  Storm  petrels,  Tissue  analysis,  Oil  spills, 
Oil,  Fuel,  Oil  pollution,  Marine  animals,  Marine 
environment,  Birds,  Procellariiformes. 

The  ingestion  by  seabirds  of  fossil  fuel  hydrocar- 
bons and  other  pollutants  suggests  their  use  as 
bioindicators  of  marine  pollution.  Storm  petrels 
ingest  petroleum  at  sea  and  residues  can  be  detect- 
ed in  their  stomach  oil.  The  incidence  of  gut 
samples  containing  fossil  fuel  hydrocarbons  (dirty 
samples)  increased  significantly  after  oil  spills,  and 
significantly  more  birds  regurgitated  dirty  samples 
after  large  nearby  spills  than  small  distant  ones. 
This  appears  to  be  one  of  the  first  reported  in- 
stances where  individuals  of  a  natural  population 
of  marine  birds  have  been  shown  to  ingest  suble- 
thal doses  of  oil  from  sources  of  low-level,  long- 
term  pollution  or  from  oil  spills.  Because  of  certain 
natural  traits,  it  is  concluded  that  Procellariiformes 
could  serve  as  monitors  of  pollutants  in  the  marine 
environment.  (Author's  abstract) 
W87-03427 


SIZE  EXCLUSION  CHROMATOGRAMS  OF 
DISSOLVED  HUMIC  MATERIALS  IN  OLIGO-, 
MESO-  AND  POLYHUMIC  LAKES  AND  IN 
GROUND  WATER, 

Joensuu   Univ.    (Finland).    Mekrijaervi    Research 

Station. 

J.  Aho. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 

No.  3,  p  301-314,  September  1986.  5  fig,  5  tab,  15 

ref. 

Descriptors:  *Chromatography,  'Lakes,  •Chemi- 
cal analysis,  'Groundwater,  'Humic  material,  Par- 
ticle size,  Oligohumic  lakes,  Mesohumic  lakes,  Po- 
lyhumic  lakes,  Organic  compounds,  Absorbance, 
Ultraviolet  light,  Fluorescent  light. 

Chromatographic  characteristics  of  dissolved  or- 
ganic substances  in  oligo-,  meso-  and  polyhumic 
lakes  and  in  groundwater  were  studied  using  a  new 
version  of  the  Sephadex  gel  filtration  method.  In 
all  cases,  the  same  component  groups  of  organic 
compounds  were  found,  but  the  relative  impor- 
tance of  the  eluted  peaks  varied  considerably.  In 
the  chromatogram  of  the  oligohumic  lake  the  low- 
molecular-weight  compounds  predominated, 
whereas  in  the  elution  profile  of  the  polyhumic 
lake  high-molecular-weight  humic  polymers  com- 
prised the  main  part  of  the  organic  matter.  Three 
of  the  five  UV-  and  fluorescence  peaks  were  also 
found  in  groundwater.  In  all  of  the  lakes  the  con- 
tent of  high-molecular-weight  macromolecules  in- 
creased towards  the  lake  bottom.  The  sedimenta- 
tion potentiality  of  the  colloidal  humic  acids  was 
tested  with  high-speed  centrifugation,  which  in 
two  hours  isolated  about  14%  of  the  optical  mate- 
rial from  the  first  peak  at  the  exclusion  limit;  the 
other  peaks  remained  unchanged.  The  ratio  be- 
tween fluorescence  and  UV-absorbance  is  inverse- 
ly proportional  to  the  humus  content  of  the  water. 
Based  on  both  UV-absorbance  and  total  organic 


carbon  and  on  the  elution  profiles,  the  visible 
brown  color  of  humus  water  is  caused  by  the  high- 
molecular-weight  humic  acids  in  the  first  peak  of 
the  chromatogram.  (Lantz-PTT) 

W87-03443 


MONITORING   STRATEGIES   FOR   GROUND 
WATER  QUALITY  MANAGEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For   primary   bibliographic   entry  see   Field   5G. 
W87-03502 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  MUSSEL  AND  FISH  FROM  THE  FINNISH 
ARCHIPELAGO  SEA, 

Turku  Univ.  (Finland).  Lab.  of  Food  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03637 


l,3,5-TRICHLORO-2-(4- 

NTTROPHENOXY)BENZENE  (CNP)  IN 
WATER,  SEDIMENTS,  AND  SHELLFISH  OF 
THE  ISHIKARI  RIVER, 

Hokkaido  Inst,  of  Public  Health,  Sapporo  (Japan). 

T.  Ohyama,  K.  Jin,  Y.  Katoh,  Y.  Chiba,  and  K. 

Inoue. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  344-349, 

September  1986.  3  fig,  10  ref. 

Descriptors:  *l,3,5-Trichloro-2-(4- 

nitrophenoxy)benzene,  'Bioindicators,  'Path  of 
pollutants,  'Corbicula,  'Fate  of  pollutants,  'Sedi- 
ments, 'Shellfish,  'Ishikari  River,  Japan,  Bioindi- 
cators, Herbicides,  Tissue  analysis,  Sediment  con- 
tamination. 

Shellfish  can  be  biological  indicators  for  1,3,5- 
Trichloro-2-(4-nitro  phenoxy)benzene  (CNP)  con- 
tamination in  a  river.  Samples  of  river  water,  river- 
bottom  sediments,  and  shellfish  (Corbicula  japoni- 
ca)  were  collected  in  the  Ishikari  River.  Shellfish, 
river  water,  and  sediments  were  prepared  for  anal- 
ysis by  gas  chromatography.  The  maximum  con- 
centration of  CNP  in  water  was  0.42  ppb  which 
was  reached  approximately  one  week  after  the 
start  of  CNP  application  in  rice  paddy  fields.  Sedi- 
ment CNP  concentrations  ranged  from  2.7  to  27 
ppb.  The  maximum  concentration  found  in  shell- 
fish was  1.7  ppm.  C.  japonica  is  a  good  indicator  of 
environmental  contamination  by  CNP  for  the  fol- 
lowing reasons:  The  bioconcentration  ratio  of 
CNP  was  approximately  4,000;  and  the  disappear  - 
ence  of  CNP  in  the  shellfish  followed  a  first  order 
decay  with  a  definite  half-life  time.  (Main-PTT) 
W87-03638 


SIMPLIFIED  DETERMINATION  OF  CAR- 
BARYL  IN  RAINBOW  TROUT  LIVER  TISSUE, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

R.  J.  Nakamoto,  and  M.  Page. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  415-420, 

September  1986.  1  fig,  1  tab,  15  ref. 

Descriptors:  'Carbaryl,  'Rainbow  trout,  'Liver, 
'Sample  preparation,  'Water  analysis,  Chemical 
detection,  Tissue  analysis,  Gas  liquid  chromatogra- 
phy, Freeze-out  apparatus. 

Methodology  for  a  sensitive  gas  liquid  chromatog- 
raphy (GLC)  residue  analysis  procedure  with 
which  a  large  number  of  small  volume  samples  of 
carbaryl  can  be  processed  expeditiously  was  re- 
ported. A  gas  liquid  chromatogram  was  equipped 
with  a  nitrogen  phosphorus  detector  and  an  inte- 
grator. All  solvents  were  nanograde  quality  except 
for  the  acetone  in  the  freeze-out  column  bath. 
Tissue  samples  were  fortified  to  one  of  three  con- 
centrations -  0.5,  1.0,  or  10.0  microgram  per  g 
(ppm)  with  carbaryl.  Five  g  of  anhydrous  sodium 
sulfate  and  10  mL  of  nanograde  acetone  were 
added.  The  mixture  was  homogenized  and  the 
resultant  slurry  was  centrifuged.  Samples  of  the 
material  were  placed  in  the  freeze-out  column 
(FOC).  After  complete  solvent  elution  the  sample 
was   dried   and   then   reconstituted   in   nanograde 


hexane  and  eluded  through  a  prepared  Florsil 
column.  The  integrator  was  calibrated  with  car- 
baryl standard  solution.  The  lower  limit  of  car- 
baryl detection  was  0. 1  nanogram  per  micro  L  of 
injected  sample.  This  method  for  quantifying  car- 
baryl residues  offers  relative  accuracy  and  sensitiv- 
ity. (Main-PTT) 
W87-03649 


EVALUATION  OF  METHODS  FOR  THE  SPE- 
CIATION  OF  CADMIUM, 

Pau  Univ.  (France).  Lab.  de  Chimie  Analytique. 
M.  Astruc. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 
12-17,  1986.  70  ref. 

Descriptors:  'Speciation,  'Cadmium,  'Chemical 
properties,  Chemical  analysis,  Water  analysis, 
Trace  elements,  Trace  metals,  Heavy  metals. 

The  amount  of  information  concerning  dissolved 
cadmium  speciation  is  rather  low  compared  to  that 
for  other  metals  such  as  copper  and  zinc,  which 
are  much  less  toxic.  This  problem  was  analyzed, 
considering  the  aquatic  chemistry  of  cadmium;  in- 
organic dissolved  species;  influence  of  the  dis- 
solved organic  matter;  water-solid  interface;  exper- 
imental speciation  methods;  size  separation  meth- 
ods; ion  exchange,  chelation,  adsorption,  and  equil- 
ibration separation  methods;  and  electrochemical 
measurements.  Two  main  explanations  are  suggest- 
ed. (1)  The  total  concentration  of  cadmium  is  often 
very  low  in  water,  and  the  dissolved  fraction  even 
lower,  and  the  sensitivities  of  available  speciation 
techniques  are  often  inadequate.  (2)  The  chemical 
properties  of  cadmium  result  in  the  formation  of 
relatively  weaker  and  more  labile  complexes  with 
dissolved  organic  matter,  as  compared  to  other 
toxic  metals;  these  complexes  are  thus  difficult  to 
study  and  evaluate.  More  data  must  be  accumulat- 
ed to  investigate  the  toxicological  aspects  of  cad- 
mium speciation.  (Doria-PTT) 
W87-03700 


DEGRADATION  AND  ACTUAL  ELIMINA- 
TION RATE  OF  INDIVIDUAL  SUBSTANCES 
AND  SUBSTANCE  GROUPS  TN  THE  WASTE 
WATER  TREATMENT  OF  THE  CHEMICAL 
INDUSTRY  (ABBAUBARKEIT  UND  TAT- 
SAECHLICHER  ELIMINATIONSGRAD  VON 
EINZELSTOFFEN  UND  STOFFGRUPPEN  BEI 
DER  CHEMLEABWASSERBEHANDLUNG), 
BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 
F.R.). 

For  primary  bibliographic  entry   see  Field   5D. 
W87-03754 


WASTE   WATER   ASSESSMENT   FROM   THE 

POINT    OF    VTEW    OF    DRINKING    WATER 

SUPPLY  (BEURTEILUNG  VON  ABWAESSERN 

AUS   DER   SICHT   DER   TRTNKWASSERVER- 

SORGUNG), 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

For  primary   bibliographic   entry  see   Field   5D. 

W87-03755 


ESTIMATION  OF  THE  CHARGE  CONCEN- 
TRATION AS  A  GOVERNING  FACTOR  TO 
CONTROL  THE  FLOCCULANT  DOSE,  PART  I 
(BESTTMMUNG  DER  LADUNGSKONZENTRA- 
TION  ALS  STEUERGROESSE  DES  FLOCK- 
UNGSMnTELZUSATZES,  TEIL  D, 
Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03763 


ESTIMATION  OF  THE  CHARGE  CONCEN- 
TRATION AS  A  GOVERNING  FACTOR  TO 
CONTROL  THE  FLOCCULANT  DOSE,  PART 
H  (BESTTMMUNG  DER  LADUNGSKONZEN- 
TRATION  ALS  STEUERGROESSE  DES 
FLOCKUNGSMnTELZUSATZES,  TETL  H), 
Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 
For  primary  bibliographic  entry  see  Field  5F. 
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W87-03764 


RELIABILITY  OF  A  COMMERCIAL  PHOTO- 
METRIC SYSTEM  FOR  ANALYSIS  OF  HEAVY 
METALS  IN  SEWAGE  SLUDGES  (ZUR  ZU- 
VERLAESSIGKELT  EINES  KOMMERZIELLEN 
PHOTOMETRISCHEN  ANALYSENSYSTEMS 
FUER  SCHWERMETALLANALYSEN  IN 
KLAERSCHLAEMMEN), 

Stuttgart  Univ.  (Germany,  F.R.).   Inst,  fuer  Le- 
bensmittelchemie. 
G.  Schwedt,  and  A.  Hoeckendorf. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  2,  p  72-73,  April  1986.  5  tab,  4  ref. 

Descriptors:  'Spectrophotometry,  'Heavy  metals, 
•Sludge  analysis,  Regulations,  Mercury,  Lead, 
Copper,  Nickel,  Zinc,  Chromium,  Cadmium. 

Comparisons  of  methods  for  the  analysis  of  lead, 
cadmium,  chromium,  copper,  nickel,  and  zinc  in 
sewage  sludges  are  presented.  The  results  of  pho- 
tometric determinations  by  means  of  a  complete 
commercial  system  were  compared  to  those  of 
instrumental  analysis  by  AAS  and  OES-ICP.  In 
three  sewer  sludge  samples  and  one  sludge  sample 
certified  by  EG,  similar  values  were  obtained  for 
metal  contents  between  8  ppm  (cadmium)  and  3300 
ppm  (zinc).  Based  on  the  authors'  results,  the  spe- 
cific commercial  system  here  examined  (Nanocolor 
SOD,  Macherey-Nagel)  can  be  used  with  care  for 
most  heavy  metals  analysis.  Analysis  of  mercury 
was  the  important  exception.  (Airone-PTT) 
W87-03766 


HEAVY  METALS  EN  SUSPENDED  SOLIDS  OF 
RHINE  RD7ER  1974,  1979,  AND  1983/84  -  A 
CONTRIBUTION  TO  INVESTIGATE  DEVEL- 
OPMENT OF  CONTAMINATION  (SCHWER- 
METALLE  IN  DEN  SCHWEBSTOFFEN  DES 
MrTTELRHEENS  1974, 1979,  UND  1983/84  -  EEN 
BEITRAG  ZUR  TRENDERMLTTLUNG), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 
H.  Hellmann. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  3,  p  85-90,  June  1986.  15  fig,  9  ref. 

Descriptors:  'Heavy  metals,  'Rhine  River,  'Sedi- 
ments, 'Suspended  solids,  'Fate  of  pollutants, 
'Hydrologic  aspects,  Statistical  analysis. 

Some  of  the  heavy  metals  considered  particularly 
critical  are  transported  in  streams  in  undissolved 
form,  i.e.  bound  to  suspended  sediments.  In  this 
respect  suspended  sediments  are  highly  suitable  for 
investigating  the  trend  of  pollution  load  over  sev- 
eral years.  The  results  of  analyses  available  to  the 
authors  were  evaluated  and  interpreted  with  spe- 
cial regard  to  hydrological  aspects.  (Author's  ab- 
stract) 
W87-03767 


INFLUENCE    OF   SAMPLING    DEVICES    ON 

THE  CONSTITUENTS  OF  RAEN  SAMPLES  -  A 

CASE   STUDY   (ZUM    EINFLUSS   DER   AUF- 

FANGSYSTEME   AUF   DIE   ZUSAMMENSET- 

ZUNG     VON     NIEDERSCHLAGSPROBEN     - 

EINE  FALLSTUDD3, 

Technische   Univ.    Muenchen    (Germany,    F.R.). 

Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 

gie. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-03770 


REMOBILIZATION  OF  HEAVY  METALS 
FROM  RIVER  DEPOSITS  THROUGH  ORGAN- 
IC COMPLEXING  AGENTS.  PART  1.  THE  SI- 
MULTANEOUS VOLTAMMETRIC  DETERMI- 
NATION OF  CU,  PB,  CD,  NI,  ZN  AND  MN 
(ZUR  REMOBILISIERUNG  VON  SCHWERME- 
TALLEN  AUS  FLUSSSEDLMENTEN  DURCH 
ORGANISCHE  KOMPLEXBILDNER:  1  MITT. 
DDZ  GLEICHZELTIGE  VOLTAMMETRISCHE 
BESTIMMUNG  VON  CU,  PB,  CD,  NI,  ZN,  UND 
MN), 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Le- 
bensmittelchemie. 
K.  Wisser,  and  F.  Dehnad. 


Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.   3,  p   107-109,  June   1986.   4  fig,    1   tab. 

Descriptors:  'Voltammetry,  'Path  of  pollutants, 
'Water  analysis,  'Heavy  metals,  'Cations,  Rivers, 
Chelating  agents,  Polarography,  Industrial  wastes, 
Metal  complexes. 

An  analytical  method  based  on  voltammetry  was 
developed  for  the  quantitative  investigation  of  the 
remobilization  of  heavy  metal  ions  from  river  de- 
posits through  the  action  of  complexing  organic 
(man-made)  acid.  The  above-named  elements  can 
be  jointly  determined  in  two  steps  in  a  'one-pot 
analysis'  without  any  mutual  interference:  Cu,  Pb, 
and  Cd  in  a  slightly  acid  solution  by  DPASV 
(Differentia]  Pulse  Anodic  Stripping  Voltam- 
metry). Detection  limit  10  to  the  minus  9  mol/1, 
and  Ni,  Zn,  Mn  by  DPP  (Differential  Pulse  Polar- 
ography, detection  limit  5  x  10  to  the  minus  8  mol/ 
1)  after  addition  of  ammonia.  The  presence  of 
several  hundred  ppm  of  the  complexing  agents 
NTA  and  EDTA  does  not  disturb  the  analysis. 
Also  described  are  some  modifications  made  to 
standard  equipment.  These  include  a  method  of 
manufacturing  suitable  diaphragms  for  the  refer- 
ence electrode  and  an  alteration  of  the  dropping 
capillary.  These  modifications  result  in  increased 
sensitivity  of  the  apparatus  and  greater  reproduc- 
ibility of  data.  (Airone-PTT) 
W87-03771 


WATER    QUALITY    IN    GUANTING    RESER- 
VOIR, 

Academia  Sinica,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see   Field   5G. 
W87-03781 


METAL  CONCENTRATIONS  IN  MUSCLE  OF 

FISH   FROM   AQUATIC   SYSTEMS   EN   EAST 

TENNESSEE,  U.S.A., 

East  Tennessee  State  Univ.,  Johnson  City.  Dept.  of 

Health  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03784 


FECAL  STREPTOCOCCI  RECOVERIES  IN 
DIFFERENT  MARENE  AREAS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 
Igiene  del  Territorio. 

L.  Volterra,  L.  Bonadonna,  and  F.  A.  Aulicino. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  4,   p  403-413,   August    1986.   4  tab,   33  ref. 

Descriptors:  'Feces,  'Bioindicators,  'Water  analy- 
sis, 'Water  pollution  effects,  'Streptococcus,  'Bac- 
teria, Pollutants,  European  Economic  Commission, 
Escherichia  coli,  Recreation  facilities,  Marinas, 
Wastewater  treatment. 

European  Economic  Commission  legislation  on 
microbiological  quality  of  bathing  waters  pre- 
scribes procedures  for  water  analyses  and  requires 
conformity  with  numerical  standards  for  certain 
microbiological  parameters  used  as  indicators  of 
fecal  pollution  such  as  Escherichia  coli  and  fecal 
streptococci.  The  usefulness  of  fecal  streptococci 
as  microbiological  indicators  is  generally  accepted 
because  of  their  inability  to  multiply  in  sewage 
effluents.  As  a  consequence,  their  concentration 
should  reflect  the  real  degree  of  fecal  contamina- 
tion. The  usual  media  procedures  were  followed  to 
measure  the  concentration  of  fecal  streptococci  in 
samples  collected  along  two  different  marine  areas. 
Three  parameters  were  used  to  evaluate  the  re- 
sults: total  concentrations,  number  of  enterococci- 
like  colonies  (namely  colonies  gram  positive,  cata- 
lase  negative,  coccus  shaped)  and  rate  of  strictly 
named  fecal  streptococci.  These  results  seem  to 
indicate  that  the  various  media  and  procedures 
employed  gave  different  yields  and  their  capacity 
to  measure  fecal  streptococci  varies  according  to 
the  origin  of  samples.  The  accompanying  bacterial 
flora  may  play  an  important  role  on  the  selectivity 
of  each  technique  to  measure  the  fecal  strepto- 
cocci. (Author's  abstract) 
W87-03787 


ISOLATION  AND  DETECTION  OF  GIARDIA 
CYSTS  FROM  WATER  USENG  DE4ECT  EVI- 
MUNOFLUORESCENCE, 

Geological  Survey,  Sacramento,  CA.  Water  Re- 
sources Div. 

S.  K.  Sorenson,  J.  L.  Riggs,  P.  D.  Dileanis,  and  T. 
J.  Suk. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  843-845,  October  1986.  2  fig,  8  ref. 

Descriptors:  'Water  sampling,  'Water  analysis, 
'Sample  preparation,  Isolation,  'Immunofluores- 
cence, 'Giardia  cysts,  Water  quality,  Filters, 
Pumps,  Recovery,  Protozoa,  Parasites,  Health  haz- 
ards, Microorganisms. 

Giardia  lamblia  is  a  common  intestinal  protozoan 
that  causes  giardiasis.  It  is  the  most  commonly 
identified  intestinal  parasite  in  the  United  States, 
infecting  from  2  to  20%  of  the  human  population, 
depending  on  a  number  of  factors  including  age 
group,  socioeconomic  group,  and  geographic  loca- 
tion. These  percentages  may  be  a  large  underesti- 
mation of  the  prevalence  of  the  organism  due  to 
reporting  bias  and  variability  in  detection  tech- 
niques. A  water-sampling  apparatus  used  for  the 
isolation  and  detection  of  Giardia  cysts  in  water 
was  designed  and  tested.  The  sampling  apparatus 
uses  one  of  a  variety  of  pumps  or  waterline  pres- 
sure to  move  water  through  a  filter.  Two  of  the 
optional  pumps  are  lightweight  enough  to  make 
the  apparatus  portable  and  thus  suitable  for  sam- 
pling in  remote  areas.  This  technique  of  sample 
processing  produces  good  cyst  recovery  in  much 
less  time  than  is  required  with  previously  estab- 
lished methods.  Giardia  cysts  were  identified  using 
direct  immunofluorescence.  The  method  consist- 
ently yielded  a  recovery  rate  of  10-30%.  (Alexan- 
der-PTT) 
W87-03817 


COLOREVIETRIC  METHOD  FOR  THE  DETER- 
MENATION  OF  ARSENIC  EN  POTABLE 
WATER, 

University  of  Science  and  Technology,  Kumasi 

(Ghana).  Dept.  of  Chemistry. 

D.  Nyamah,  and  J.  O.  Torgbor. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1341-1344,  November  1986.  8  tab,  9  ref. 

Descriptors:  'Arsenic,  'Colorimetry,  'Detection 
limits,  'Potable  water,  Chemical  analysis,  Potassi- 
um iodide,  Sulfuric  acid,  Water  analysis,  Hydrogen 
peroxide. 

A  colorimetric  method  for  the  determination  of 
arsenic  in  potable  water  was  developed  with  a 
limit  of  detection  of  0.0005  mg/1.  Arsenic  (V) 
reacts  quantitatively  with  potassium  iodide  in  the 
presence  of  sulfuric  acid  and  releases  an  equivalent 
amount  of  iodine,  which  imparts  a  pink  color  to  a 
carbon  tetrachloride  extract,  this  color  being  meas- 
ured at  a  predetermined  wavelength  of  515  nm. 
The  method  was  used  to  differentiate  between 
arsenic  (V)  and  arsenic  (III)  and  to  analyze  water 
samples  from  rivers,  wells  and  lakes.  No  interfer- 
ence from  arsenic  (III),  iron  (III),  chromium  (VI) 
or  lead  (IV)  was  observed.  (Author's  abstract) 
W87-03884 


SUBMERSIBLE  INTEGRATING  WATER  SAM- 
PLER FOR  HEAVY  METALS, 

Victoria   Ministry   for   Conservation,   Queenscliff 

(Australia).  Marine  Science  Labs. 

J.  G.  Fabris,  K.  A.  Smith,  J.  E.  Atack,  G.  Hefter, 

and  A.  L.  Kilpatrick. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1393-1396,  November  1986.  3  fig,  2  tab,   15  ref. 

Descriptors:  'Heavy  metals,  'Sampling,  'Water 
sampling,  'Measuring  instruments,  'Water  analy- 
sis, Cadmium,  Lead,  Copper,  Zinc,  Mercury,  Mon- 
itoring, Water  pollution. 

One  of  the  major  problems  in  the  implementation 
of  biological  monitoring  programs  is  the  difficulty 
of  relating  organism  concentrations  to  the  ambient 
levels.  In  principle  this  can  be  established  by  moni- 
toring both  organisms  and  ambient  concentrations. 
However,  the  concentration  of  heavy  metals  in 
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estuaries  and  bays  can  fluctuate  markedly  over 
short  intervals.  In  order  to  obtain  a  reasonable 
estimate  of  ambient  metal  concentrations  it  is  nec- 
essary to  take  an  extended  number  of  samples  over 
the  period  of  interest.  Field  sampling  apparatus 
used  to  collect  water  samples  for  heavy  metal 
determination  needs  to  be  constructed  of  metal  free 
components  but  at  the  same  time  it  has  to  be 
rugged,  mechanically  stable,  light-weight,  capable 
of  unsupervised  operation  and  easily  repairable.  In 
addition,  all  parts  of  the  sampler  should  be  easily 
cleaned  and  the  design  should  allow  in  situ  preser- 
vation of  the  sample.  A  simple  submersible  appara- 
tus for  the  collection  of  a  continuous  composite 
water  sample,  suitable  for  heavy  metal  determina- 
tion, is  described.  A  comparison  between  results 
obtained  for  Cd,  Pb,  Cu,  Zn  and  Hg  using  this 
sampler  and  a  series  of  hand  collected  samples 
showed  a  satisfactory  level  of  agreement.  The  ap- 
paratus is  suitable  for  pollution  monitoring  pur- 
poses in  relatively  shallow  (<20  m)  waters  where 
the  concentrations  of  Cd,  Pb,  Cu,  Zn  and  Hg  are 
expected  to  exceed  0.05,  0.2,  0.2,  0.4  and  0.02 
micrograms/1  respectively.  (Lantz-PTT) 
W87-03890 


DETERMINATION  OF  PARTICULATE  OR- 
GANIC CARBON  IN  WATERS  BV  THE  CHEM- 
ICAL OXIDATION  METHOD, 

Government    Industrial    Research    Inst.,    Nagoya 

(Japan). 

K.  Nakajima. 

Water  Research  WATRAG,  Vol.  20,  No.  11,  p 

1407-1410,  November  1986.   1  fig,  4  tab,   10  ref. 

Descriptors:  'Organic  carbon,  'Sample  prepara- 
tion, 'Water  analysis,  'Chemical  analysis,  'Oxida- 
tion, Filtration,  Filters,  Carbon. 

Particulate  organic  carbon  (POC)  in  waters  was 
determined  by  a  chemical  oxidation  method  which 
has  been  widely  used  for  the  determination  of  total 
organic  carbon  and/or  dissolved  organic  carbon. 
In  this  method,  a  water  sample  was  filtered 
through  a  filter  paper  and  the  paper  was  placed  in 
a  glass  ampule,  followed  by  the  determination  of 
POC  with  a  total  carbon  analyzer.  This  paper 
discussed  the  problems  of  carbon  contamination 
dissolving  from  filter  papers.  The  selection  of  filter 
papers,  the  carbon  blank  values  resulting  from  the 
papers  and  the  pretreatment  of  the  papers  were 
studied.  It  became  clear  that  the  glass-fiber  filter 
paper  pretreated  at  500  C  for  8  hr  was  superior  to 
the  filter  papers  treated  under  other  conditions. 
The  POC's  in  waters  were  determined  by  this 
method,  and  the  results  agreed  well  with  those 
obtained  by  an  ordinary  dry  combustion  method. 
(Author's  abstract) 
W87-03892 


DETERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBILITIES  BY 
REVERSE  PHASE  CHROMATOGRAPHY  -I: 
THEORY  AND  BACKGROUND, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03896 


DETERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBILITIES  BY 
REVERSE  PHASE  CHROMATOGRAPHY  -  U: 
EVALUATION  OF  PARTITIONING  AND  SOL- 
UBILITY MODELS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03897 


BIOFILM  LOSS  DURING  SAMPLE  PREPARA- 
TION FOR  SCANNING  ELECTRON  MICROS- 
COPY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

H.  T.  Chang,  and  B.  E.  Rittmann. 

Water  Research  WATRAG,  Vol.  20,  No.  11,  p 

1451-1456,  November   1986.   8  fig,   17  ref.   EPA 

Cooperative  agreement  CR810462. 


Descriptors:  'Biofilms,  'Sample  preparation, 
•Wastewater  treatment,  'Electron  microscopy, 
Biofiltration,  Scanning  electron  microscopy,  Mem- 
brane filters. 

Biofilm  morphology  and  mass  are  two  of  the  im- 
portant characteristics  governing  the  kinetics  of 
substrate  removal  by  biofilms.  Many  previous  stud- 
ies showed  only  sparse  biofilm  on  attaching  media. 
However,  one  of  the  reasons  which  might  cause  a 
sparse-biofilm  specimen  in  scanning  electron  mi- 
croscopy (SEM)  is  that  the  treatment  of  a  biofilm 
sample  is  harsh  and  can  cause  various  artifacts. 
This  study  was  conducted  to  evaluate  the  loss  of 
biofilm  during  a  conventional  preparation  proce- 
dure. Biofilm  lost  during  preparation  stages  was 
collected  on  membrane  filters.  A  different  tech- 
nique -  the  membrane  filter  method  -  was  devised 
to  carry  a  biofilm  sample  through  the  preparation 
stage  with  reduced  losses.  The  sample  was  sand- 
wiched between  membrane  filters  during  prepara- 
tion so  that  the  loss  was  minimized  and  the  lost 
biofilm  could  be  saved  for  qualitative  and  quantita- 
tive evaluations.  SEM  examination  of  biofilms  and 
membrane  filters  showed  that  biofilm  loss  was 
much  more  significant  with  conventional  treat- 
ment. (Author's  abstract) 
W87-03898 


INEXPENSIVE  IN  SITU  TTME-INTEGRATTNG 
SEA  WATER  NUTRIENT  SAMPLER, 

Victoria   Ministry   for   Conservation,   Queenscliff 

(Australia).  Marine  Science  Labs. 

M.  J.  Mickelson,  D.  M.  Axelrad,  A.  R.  Longmore, 

and  G  W.  Critchley. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1457-1459,  November  1986.  3  fig,  6  ref. 

Descriptors:  'In  situ  tests,  'Water  analysis,  'Cost 
analysis,  'Seawater,  'Nutrients,  'Water  sampling, 
Algae,  Hagen-Poiseulle  equation,  Mathematical 
analysis,  Mathematical  equations. 

In  the  course  of  designing  an  in  situ  macroalgal 
nutrient  enrichment  experiment,  it  was  realized 
that  to  determine  a  representative  nutrient  concen- 
tration to  which  macroalgae  were  exposed,  a  time- 
integrating  water  sampler  would  be  necessary.  The 
research  in  question  involves  placing  nutrient 
sources  within  a  macroalgal  bed,  measuring  the 
resultant  nutrient  concentration  and  relating  it  to 
macroalgal  community  response.  Because  of  the 
erratic  nature  of  water  motion  within  the  macroal- 
gal bed,  the  nutrient  concentration  at  any  point  in 
the  bed  varies  with  time.  Additionally  because  the 
water  body  to  be  sampled  has  semidiurnal  tides 
with  diurnal  h.  Because  such  macroalgal  research 
requires  a  series  of  strategically  positioned  water 
samplers,  the  apparatus  must  be  inexpensive.  An  in 
situ  time-integrating  seawater  sampler  in  which  air 
escaping  from  the  sample  bottle  through  a  capil- 
lary regulates  flow  of  seawater  into  the  sampler  is 
described  for  determination  of  average  plant  nutri- 
ent concentration  during  a  10-50  h  period.  The 
sampler  collected  water  at  a  constant  rate  which 
was  approximately  equal  to  that  predicted  from  the 
Hagen-Poiseuille  equation.  The  sampler  has  advan- 
tages over  those  described  previously:  it  is  less 
susceptible  to  blockage  from  suspended  particu- 
lates in  seawater,  less  expensive,  and  the  seawater 
collection  rate  should  be  less  temperature-depend- 
ent. (Lantz-PTT) 
W87-03899 


ACID  PRECIPITATION, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-03901 


EFFECT   OF   ACCLIMATION   ON   SALINITY 

TOLERANCE  OF  THE  MYSED,  MYSIDOPSIS 

BAHI A  MOLENOCK, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 

P.  F.  De  Lisle,  and  M.  H.  Roberts. 

Comparative   Biochemistry  and   Physiology   (A), 

Vol.  85,  No.  2,  p  383-387,  1986.  2  fig,  2  tab,  26  ref. 

Descriptors:  'Mysids,  'Water  pollution  effects, 
•Bioindicators,  'Bioassay,  'Estuaries,  'Salinity, 
Euryhaline  species,  Standards. 


The  upper  and  lower  tolerance  limits  of  mysids 
cultured  in  aquaria  increased  from  3.21%  to  4.37% 
and  0.49%  to  0.91%,  respectively,  as  a  function  of 
increasing  acclimation  salinity.  Mysids  acclimated 
to  high  salinities  tolerated  a  wider  range  of  salini- 
ties than  did  those  acclimated  to  low  salinities.  The 
tolerance  range  of  this  species  in  the  laboratory  is 
greater  than  suggested  from  field  collection  data. 
Mysidopsis  bahia  is  a  euryhaline  species.  Its  use  as 
a  standard  estuarine  bioassay  organism  is  therefore 
justified.  (Rochester-PTT) 
W87-03924 


ANION  CONTENT  IN  CHARCOAL  FILTERS 
AND  IN  WATER  SAMPLES  STORED  IN  VARI- 
OUS CONTAINERS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Chemis- 
try. 

B.  Tan,  and  R.  M.  Ruggiero. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  668-671, 
November  1986.  1  fig,  1  tab,  10  ref. 

Descriptors:  'Anion  contamination,  'Sample  pres- 
ervation, 'Water  analysis,  'Charcoal  filtration, 
'Distilled-deionized  water,  Leaching,  Standards, 
Laboratory  procedures,  Temperature,  Nalgene 
containers,  Glass  containers. 

Anion  contamination  of  charcoal-filtered,  distilled- 
deionized  water  was  evaluated,  and  anion  content 
was  measured  following  the  storage  of  samples  of 
standard  anions.  Repeated  washings  were  made 
using  250-ml  aliquots  of  eluent  (0.0015  M  NaHC03 
and  0.0012  M  Na2C03)  on  10-g  portions  of  Nano- 
pure  (series  D0835,  Sybron-Barnstead)  charcoal. 
The  resultant  leachates  were  analyzed  for  F(-),  Cl(- 
),  N03(-),  and  SQ4(2-).  Diluted  solutions  contain- 
ing these  four  anions  were  stored  in  250-ml  Nal- 
gene bottles  at  6  and  20  C  and  250-ml  glass  bottles 
at  6  and  20  C.  The  level  of  anions  in  the  charcoal 
dropped  below  0.4  mg/1  after  7  or  8  washings. 
There  was  no  difference  in  anion  content  in  the 
water  after  storage  of  the  solutions  for  1,  7,  or  14 
days  in  either  type  of  container  at  either  tempera- 
ture. In  the  study  of  anions  derived  from  environ- 
mental samples,  it  is  important  to  wash  commer- 
cially available  charcoal  filters,  and  to  recalibrate 
samples  if  the  anion  levels  are  expected  to  be 
below  1.0  mg/1.  (Rochester-PTT) 
W87-03933 


PRECISION  AND  ACCURACY  OF  CONCUR- 
RENT MULTICOMPONENT  MULTICLASS 
ANALYSIS  OF  DRINKING  WATER  EXTRACTS 
BYGC/MS, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 

io). 

F.  M.  Benoit,  and  G.  L.  LeBel. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  5,  p  686-691, 

November  1986.  6  tab,  4  ref. 

Descriptors:  'Drinking  water,  'Comparison  stud- 
ies, 'Water  analysis,  'Gas  chromatography,  'Con- 
current multicomponent  multiclass  analysis,  'Mass 
spectrometry,  'Polycyclic  aromatic  hydrocarbons, 
•Chlorinated  aromatics,  'Organochlorines,  *Or- 
ganophosphates,  Statistics,  Precision,  Accuracy. 

A  multilaboratory  comparison  study  was  conduct- 
ed of  gas  chromatography /mass  spectrometry  de- 
terminations of  artificially  loaded  water  samples 
containing  chlorinated  aromatics  (CA),  organoch- 
lorines (OC),  polycyclic  aromatic  hydrocarbons 
(PAH),  and  organophosphates  (OP).  The  average 
performance  of  five  laboratories  was  better  for 
CA,  OC,  and  PAH  than  for  OP.  On  average  only 
65%  of  the  OP  results  were  within  +  or  -  60%  of 
the  gravimetric  amounts  compared  to  100%,  96%, 
and  93%  for  CA,  OC,  and  PAH,  respectively, 
which  suggests  that  the  OP  analysis  is  subject  to 
analytical  errors  to  which  the  other  compound 
classes  are  not.  When  the  OP  results  were  ex- 
cluded, an  average  of  88%  of  the  results  were  with 
+  or  -  40%  of  the  gravimetric  amounts.  The 
average  overall  standard  deviation  of  the  OP  is 
higher  (+  or  -  38%)  than  for  the  combined  CA, 
OC,  and  PAH  (+  or  -  24%)  and  the  difference  is 
significant  statistically  (95%  confidence  level).  In 
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conclusion,  concurrent  multicomponent  multiclass 
analsvis  at  the  low  nanogram  level  can  be  per- 
formed effectively  by  GC/MS  for  CA,  OC,  and 
PAH,  whereas  the  accuracy  for  OP  is  lower. 
(Rochester-PTT) 
W87-03935 


RAPID  DETERMINATION  OF  FLUORIDE  IN 
POTABLE  WATERS  BY  POTENTIOMETRIC 
FLOW  INJECTION  ANALYSIS, 

South  Australian  Inst,  of  Tech.,  Adelaide.  School 

of  Chemical  Technology. 

D.  E.  Davey,  D.  E.  Mulcahy,  and  G.  R. 

O'Connell. 

Analytical  Letters  ANALBP,  Vol.  19,  No.  13/14, 

p  1387-1406,  July  1986.  6  fig,  1  tab,  22  ref. 

Descriptors:  'Fluoride,  'Water  analysis,  'Measur- 
ing instruments,  'Potable  water,  'Potentiometric 
flow  injection  analysis,  Fluoride  electrodes,  Silver 
epoxy. 

A  potentiometric  flow  injection  analysis  system  is 
described  that  enables  tap  water  and  other  fluo- 
ride-bearing matrices  of  low  interferent  level  to  be 
determined  at  the  rate  of  360  samples  per  hour 
using  an  electrode  polished  with  slurried  alumina. 
Important  parameters,  such  as  carrier  stream  com- 
position, sample  volume,  and  dectector  cell  design, 
are  discussed  with  respect  to  this  system.  Fluoride 
electrodes  regenerated  with  silver  fluoride  and 
silver  epoxy  are  evaluated  in  flow  injection  mode, 
both  before  and  after  polishing.  (Author's  abstract) 
W87-03947 


BEHAVIORAL  CHANGES  ES  SOCIAL 
GROUPS  OF  BLUEGILLS  EXPOSED  TO 
COPPER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

M.  G.  Henry,  and  G.  J.  Atchison. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  4,  p  590-595,  July  1986.  2 
fig,  2  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Behavioral  changes,  'Population  exposure, 
•Toxicity  tests,  'Bluegills,  'Copper,  'Bioindica- 
tors,  Concentration,  Respiration,  Aggression, 
Monitoring,  Aquatic  ecosystems,  Water  chemistry, 
Water  quality  standards. 

Toxic  substances  entering  aquatic  ecosystems  can 
have  a  wide  range  of  adverse  effects  on  aquatic 
communities,  not  all  of  which  can  be  learned  from 
standard  toxicity  tests  (acutely  lethal  tests,  chronic 
full  or  partial  life-cycle  tests,  or  embryo-larva 
tests).  Fish  in  natural  systems,  however,  must  inte- 
grate the  complex  tasks  of  finding  mates,  food,  and 
desirable  habitats  while  avoiding  predation.  It  is 
not  clear  whether  criteria  based  on  standard  tests 
adequately  protect  fish  in  the  wild.  This  question  is 
a  central  issue  in  state-of-the-art  evaluations  of 
methodologies  in  aquatic  toxicology.  The  effects  of 
three  concentrations  of  copper  (0.034,  0.057,  and 
1.30  mg/L)  on  the  behavior  of  social  groups  of 
bluegills  Lepomis  macrochirus  were  examined. 
Social  hierarchy  formation  was  similar  in  all  test 
groups.  Ten  behaviors,  including  respiratory  dis- 
ruptions and  changes  in  comfort  movements  and 
aggression,  were  monitored.  At  the  group  level, 
there  was  significant  positive  dose-response  rela- 
tionship demonstrated  for  coughs,  yawns,  fin 
flicks,  nips  and  threats.  The  most  subordinate  and 
most  dominant  individuals  of  the  hierarchy  were 
affected  more  than  the  other  fish.  Subordinate  fish 
had  higher  cough,  yawn,  and  fin-flick  frequencies 
during  treatment  than  all  other  fish  in  the  popula- 
tion; the  dominant  fish  had  the  next  highest  fre- 
quencies. The  aggressiveness  of  the  dominant  fish 
in  each  tank  increased  after  copper  exposure.  The 
observation  of  significant  behavioral  changes  at 
copper  concentrations  as  low  as  0.034  mg/L  dem- 
onstrated that  behavior  can  be  a  sensitive  indicator 
of  copper  stress.  (Alexander-PTT) 
W87-04001 


CADMIUM  AND  ZINC  CONCENTRATIONS  IN 
DREVKTNG  WATER  SUPPLDXS  OF  DHAKA 
CITY,  BANGLADESH, 


Atomic    Energy    Centre,    Dacca    (Bangladesh). 

Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04013 


ANALYSIS  OF  MUTAGENIC  BY-PRODUCTS 
PRODUCED  BY  CHLORINATION  OF  HUMIC 
SUBSTANCES  BY  THIN  LAYER  CHROMA- 
TOGRAPHY AND  HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 
Kyoto  City  Inst,  of  Public  Health  (Japan). 
S.  Maruoka. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  54,  p  195-205,  October  1986.  3  fig,  3  tab,  23 
ref. 

Descriptors:  'Water  analysis,  'Water  pollution 
sources,  'Chlorination,  'Decomposing  organic 
matter,  'Chromatography,  'Mutagens,  Extraction, 
Chemical  reactions,  Water  treatment. 

Positive  results  of  mutagenic  activity  in  drinking 
water  have  been  reported.  Much  attention  has 
been  given  to  mutagenic  substances  in  drinking 
water.  Organic  matter  was  recovered  from  raw 
and  finished  water  samples  for  comparative  exami- 
nation of  their  mutagenicity.  Their  data  suggested 
not  only  insufficient  removal  of  mutagenic  con- 
taminants in  raw  waters  but  also  de  novo  forma- 
tion of  mutagenic  substances  by  water-treatment 
processes  themselves.  Mutagenic  by-products  pro- 
duced by  chlorination  of  humic  substances  have 
been  examined.  Soil  humic  substances  were  ob- 
tained from  a  commercial  source  and  also  extract- 
ed from  a  local  soil.  Ether  extracts  recovered  from 
chlorinated  humic  substances  were  subjected  to 
thin  layer  chromatography  (TLC)  fractionation 
followed  by  high-performance  liquid  chromatogra- 
phy (HPLC)  analysis.  Results  from  TLC  fractiona- 
tion showed  that  chlorination  of  humic  substances 
yielded  polar  and  relatively  non-polar  mutagenic 
by-products.  Polar  mutagenic  by-product(s)  ac- 
counted for  between  65  and  76%  of  the  total 
mutagenic  activity  of  the  fractions  separated  by 
TLC,  whereas  the  activity  of  relatively  non-polar 
products  accounted  for  only  14-23%.  HPLC  anal- 
ysis shows  that  the  chlorinated  humic  extracts  give 
one  and  two  mutagenic  peaks  for  the  polar  and 
relatively  non-polar  TLC  fractions,  respectively. 
No  qualitative  difference  in  HPLC  pattern  of  mu- 
tagenicity was  seen  among  the  humic  substances 
used.  (Alexander-PTT) 
W87-04021 


ADAPTATION  OF  CONCENTRATION  TECH- 
NIQUES FOR  THE  ENUMERATION  OF 
PARASITIC  HELMINTH  EGGS  FROM 
SEWAGE  SLUDGE, 

North   West   Water  Authority,   Liverpool   (Eng- 
land). Fazakerly  Lab. 
M.  G.  Satchwell. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  813- 
816,  July  1986.  8  tab,  7  ref. 

Descriptors:  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Helminth  eggs,  'Sludge  disposal,  Para- 
sites, Sludge  conditioning,  Sample  preparation, 
Sludge  utilization. 

A  technique  for  the  routine  examination  of  sewage 
sludges  for  parasitic  helminth  eggs  provides  infor- 
mation on  levels  of  parasitic  eggs  in  sewage 
sludges  disposed  on  land.  Heat-killed  and  eosin- 
dyed  eggs  of  Taenia  saginata  were  used  to  deter- 
mine the  efficiency  of  the  isolation  procedure.  The 
basic  technique  takes  2-3  h  per  sample  and  has 
been  used  on  a  routine  basis  for  4  years,  isolating 
eggs  of  Taenia,  Ascaris  and  Trichuris  species.  A 
wide  range  of  sludge  types  have  been  tested  and 
level  of  eggs  has  remained  low.  When  used  rou- 
tinely, the  method  will  readily  detect  any  increase 
in  egg  numbers  in  a  particular  sludge.  (Author's 
abstract) 
W87-04045 


ACUTE  TOXICITY  TESTS  WITH  DAPHNIA 
MAGNA  STRAUS  AND  PIMEPHALES  PRO- 
MELAS  RAFTNESQUE  IN  SUPPORT  OF  NA- 
TIONAL POLLUTANT  DISCHARGE  ELIMI- 
NATION PERMIT  REQUIREMENTS, 


Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04064 


BROMIDE  CONCENTRATION  IN  SWEDISH 
PRECIPITATION,  SURFACE  AND  GROUND 
WATERS, 

Uppsala    Univ.    (Sweden).    Dept.    of   Analytical 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O4074 


ACID  RAIN  WHODUNIT, 

K.  A.  Rahn,  and  D.  H.  Lowenthal. 

Natural  History  NAHIAX,  Vol.  95,  No.  7,  p  62-65, 

July  1986. 

Descriptors:  'Water  pollution  sources,  'Acid  Rain, 
'Aerosols,  'Air  pollution,  Arsenic,  Antomony,  Se- 
lenium, Zinc,  Indium,  Manganese,  Vanadium,  Pol- 
lution tracers,  New  England,  Water  analysis, 
Chemical  analysis,  Trace  elements,  Heavy  metals, 
Fuel. 

Chemical  analysis  of  smog  from  the  Northeastern 
and  interior  United  States  shows  difference  based 
on  the  type  of  fuel  burned  in  each  area  to  generate 
electricity.  Aerosols  from  the  eastern  oil-using  area 
are  identified  by  vanadium  and  nickel.  The  coal- 
using  interior  shows  selenium  and  arsenic  concen- 
trations. Urban  sources  have  identifying  elements 
for  car  exhaust  and  refuse  burning,  including  zinc 
and  antimony.  Work  on  this  tracer  system,  on- 
going since  1981,  has  identified  arsenic,  antimony, 
selenium,  zinc,  indium,  manganese  and  vanadium 
as  useful  tracers  for  determination  of  regional  and 
local  sources  of  pollutants.  (Lewis-PTT) 
W87-O4085 


DETERMINATION  OF  PHTHALATE  ESTERS 
IN  WATER  BY  SOLID  PHASE  EXTRACTION 
AND  QUANTITATIVE  HPTLC, 

J.  Sherma,  J.  Dryer,  and  J. -J.  Bouvard. 

American  Laboratory  ALBYBL,  Vol.  18,  No.  10, 

p  28,  30-32,  October  1986.  2  fig,  11  ref. 

Descriptors:  'Phthalate  esters,  'Sample  prepara- 
tion, 'Pollutant  identification,  'Chemical  analysis, 
'Water  analysis,  'Thin  layer  chromatography, 
Chromatography,  Laboratory  equipment,  Trace 
levels,  Detection  limits. 

The  use  of  solid  phase  extraction  and  quantitative 
high  performance  thin  layer  chromatography 
(HPTLC)  on  precoated,  preadsorbent  silica  gel 
plates  for  the  determination  of  phthalate  ester  resi- 
dues in  waste  samples  was  demonstrated.  The  ex- 
periment is  useful  for  introducing  analytical  chem- 
istry students  to  the  procedures  of  trace  analysis, 
the  idea  of  recovery  as  a  measure  of  accuracy,  and 
the  use  of  blanks  for  correcting  data  from  samples. 
Samples  can  be  prepared  by  spiking  distilled,  tap, 
or  natural  water  with  one  or  more  phthalates  and 
given  to  the  students  as  unknowns,  or  actual  envi- 
ronmental samples  contaminated  with  known 
(preanalyzed)  amounts  of  phthalates  can  be  ana- 
lyzed. Alternatively,  students  can  spike  blank 
water  and  determine  percentage  recovery.  The 
experiment  can  be  completed  in  a  single  three-hour 
laboratory  period.  Recoveries  range  from  80%  to 
101%.  (Author's  abstract) 
W87-04088 


GROUNDWATER  MONITORING  AT  HAZ- 
ARDOUS-WASTE FACILITIES, 

Standard  Microsystems  Corp.,  Hauppauge,  NY. 
S.  L.  Cook. 

Chemical  Engineering  CHEEA3,  Vol.  93,  No.  19, 
p  63-69,  October   13,   1986.  5  fig,  3  tab,   13  ref. 

Descriptors:  'Water  pollution  sources,  'Ground- 
water pollution,  'Groundwater,  'Monitoring, 
•Wells,  'Regulations,  'Waste  disposal,  Sampling, 
Sample  preparation,  Chemical  analysis,  Water 
analysis,  Conductivity,  Surveys,  Geophysics, 
Water  pollution,  Water  pollution  prevention, 
Water  quality  management. 
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The  Resource  Conservation  and  Recovery  Act 
(RCRA)  requirements  for  groundwater  monitoring 
are  summarized,  along  with  specific  advice  on 
sample  collection  and  handling,  laboratory  analy- 
sis, record  keeping  and  reporting,  statistical  evalua- 
tion, and  quality  assurance.  It  is  concluded  that  a 
monitoring  program  can  succeed  only  if  the  wells 
are  in  the  right  places.  To  safeguard  against  miss- 
ing a  potential  plume,  it  is  advisable  to  run  geo- 
physical tests  (e.g.,  conductivity  surveys)  to  identi- 
fy changes  in  groundwater  composition  and  flow 
patterns.  If  such  a  test  is  run  during  the  initial  site 
survey,  before  wells  are  drilled,  it  can  be  used  to 
determine  the  best  locations  for  the  compliance 
and  background  wells.  Periodically  repeating  the 
geophysical  survey  will  provide  another  signal  of 
groundwater  changes,  and  will  indicate  whether 
additional  wells  need  to  be  installed.  (Author's 
abstract) 
W87-04089 


POLYMER  FLOTATION  AND  ACTIVATED 
CARBON  ADSORPTION  TREATMENT  FOR 
IN  SITU  TAR  SAND  PROCESS  WATER, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

For   primary   bibliographic   entry   see   Field   5D. 

W87-04101 


METABOLIC  IDENTIFICATION  OF  GERMS 
ISOLATED  FROM  OZONIZED  WATER 
MIXED  WITH  UNDERGOUND  WATER, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04106 


IMPROVED  BACTERIAL  GROWTH  TEST  FOR 
RAPID  WATER  TOXICITY  SCREENING, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04157 


TURBIDITY:  THE  FINAL  ELEMENT  IN  AS- 
SESSING WATER  QUALITY, 

T.  Elliott. 

Power  POWEAD,   Vol.    130,   No.    10,   p  65-66, 

October  1986.  2  fig. 

Descriptors:  'Water  pollution  sources,  'Turbidity, 
•Water  quality  control,  'Water  quality  manage- 
ment, 'Monitoring,  'Measuring  instruments, 
•Powerplants,  Water  pollution  prevention,  Envi- 
ronmental protection,  Wastewater  treatment,  Oil, 
Suspended  solids. 

In  monitoring  powerplant  pollution,  many  kinds  of 
measurements  help  determine  water  quality.  Tur- 
bidity completes  the  picture  as  an  indicator  of 
plant  health,  and  is  often  the  first  sign  of  a  change 
in  water  quality.  For  example,  a  sudden  change  in 
turbidity  may  signal  an  additional  pollution  source 
or  may  detect  a  change  in  the  water  treatment 
process.  Turbidity  levels  are  measured  by  the  total 
amount  of  light  scattered  by  particles  in  the  fluid. 
Measuring  instruments  discussed  include  the  trans- 
missiometer,  forward-scattering  turbidimeter,  and 
nephelometer.  Operating  hints  and  potential  prob- 
lems are  discussed.  (Doria-PTT) 
W87-04230 


RAPID  DETERMINATION  OF  FLUORIDE  IN 
POTABLE  WATERS  BY  POTENTIOMETRIC 
FLOW  INJECTION  ANALYSIS, 

South  Australian  Inst,  of  Tech.,  Adelaide.  School 

of  Chemical  Technology. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04232 


PRESSURE  CAPILLARY  SPOT-TEST  FOR 
THE  DETECTION  OF  POLLUTANTS  IN 
CROPS,  VEGETATION  AND  ENVHtONMENT, 

Aligarh  Muslim  Univ.  (India).  Chemistry  Section. 
H.  S.  Rathore,  S.  Gupta,  and  H.  A.  Khan. 
Analytical  Letters  ANALBP,  Vol.  19,  No.  15/16, 
p   1545-1560,  August   1986.    1   fig,   3  tab,   16  ref. 


Descriptors:  'Pollutant  identification,  'Pressure 
capillary  spot-test,  'Vegetation,  'Plant  tissues, 
•Tissue  analysis,  'Chemical  analysis,  Plant  growth 
substances,  Water  analysis,  Laboratory  equipment. 
Reagents,  Organic  compounds.  Salts,  Hydrocar- 
bons, Carbohydrates,  Phenols,  Detection  limits, 
Acids,  Organic  acids,  Comparison  studies,  Per- 
formance evaluation,  Esters. 

A  new,  simple,  sensitive  and  selective  technique 
(pressure  capillary  spot-test)  has  been  developed 
for  the  detection  and  determination  of  pollutants 
containing  amino,  carboxylic,  or  phenolic  groups. 
The  pressure  has  been  reduced  with  the  help  of  a 
suction  pump;  a  capillary  containing  p-dimethyla- 
minobenzaldehyde  (p-DAB)  has  been  used  as  a 
detector  for  the  semi-quantitative  determination  of 
indoleacetic  acid  plant  growth  regulators  in  wheat 
shoots.  Results  obtained  for  the  determination  of 
indole-3-acetic  acid  show  that  molar  absorptivity 
by  the  technique  is  comparable  to  that  obtained  by 
the  more  sophisticated  fluorescence  method.  The 
selective  determination  of  plant  growth  regulators 
may  be  accomplished  by  coupling  the  spot-test 
with  sophisticated  temperature  and  pressure  con- 
trol devices.  (Doria-PTT) 
W87-04236 


CHEMICAL  MONITORING  OF  WISCONSIN'S 
GROUNDWATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Water  Supply. 

R.  M.  Krill,  and  W.  C.  Sonzogni. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  9,  p  70-75,  September 

1986.  4  tab,  7  ref. 

Descriptors:  'Groundwater,  'Monitoring,  'Pollut- 
ant identification,  *Path  of  pollutants,  'Water  anal- 
ysis, 'Water  supply,  Groundwater  pollution,  Wis- 
consin, Pesticides,  Organic  compounds,  Concen- 
tration, Wells,  Water  sampling,  Standards. 

In  the  early  1980's,  a  series  of  limited  special 
purpose  investigations  was  initiated  to  determine 
whether  certain  chemicals  were  entering  Wiscon- 
sin's groundwater  and,  if  so,  to  determine  their 
concentrations.  Screening  of  1174  community  well 
and  617  private  wells  showed  that  65  community 
wells  has  detectable  levels  of  volatile  organic 
chemicals  (VOCs)  and  that  5  private  wells  had 
concentrations  above  the  recommended  health  ad- 
visory levels.  Also  82  private  wells  had  detectable 
levels  of  VOCs,  14  of  which  had  concentrations 
above  the  health  advisory.  On  the  basis  of  these 
initial  results  sampling  will  continue.  Sampling 
near  probable  sources  of  contamination  will  be 
given  more  attention  as  contamination  appears 
more  site-specific  than  widespread.  The  effects  of 
well-sampling  techniques  on  results  with  regard  to 
volatiles  will  be  studied.  Long  term  plans  include 
systematic  investigation  of  private  wells  and  moni- 
toring of  community  wells  on  a  10  year  cycle.  The 
chemicals  in  Wisconsin's  groundwater  challenge 
the  state  to  develop  and  implement  an  effective 
program  for  limiting  future  contamination  and  re- 
storing contaminated  groundwater.  (Author's  ab- 
stract) 
W87-04272 


OCCURENCE  AND  PUBLIC  HEALTH  SIG- 
NIFICANCE OF  INVERTEBRATES  IN  DRINK- 
ING WATER  SYSTEMS, 

Millipore  Corp.,  Bedford,  MA.  Membrane  Prod- 
ucts Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04277 


CORRELATION  OF  THE  FIVE  TEST  METH- 
ODS TO  ASSESS  CHEMICAL  TOXICITY  AND 
RELATION  TO  PHYSICAL  PROPERTIES, 

Gifu  Coll.  of  Medical  Technology,  Seki  (Japan). 

Dept.  of  Hygiene. 

Y.  Yoshioka,  Y.  Ose,  and  T.  Sato. 

Exotoxicology       and       Environmental       Safety 

EESADV,  Vol.  12,  No.  1,  p  15-21,  August  1986.  2 

fig,  3  tab,  12  ref. 

Descriptors:  'Toxicity,  'Biochemical  tests,  'Cor- 
relation analysis,  'Water  pollution  effects,  'Bioin- 


dicators,  'Comparison  studies,  Growth,  Concen- 
tration, Solubility,  Physical  properties. 

Biological  tests  using  Orizias  latipes  (LC50  and 
oxygen  uptake  test),  Moina  macrocopa  (LC50), 
and  Dugesia  japonica  (head  regeneration  test  and 
LC50)  were  carried  out  in  order  to  clarify  the 
mutual  relationship  of  these  test  methods.  The 
oxygen  uptake  rate  of  0.  latipes  was  not  effective 
to  assess  chemical  toxicity.  Adding  the  results  of 
the  growth  inhibition  test  of  Tetrahymena  pyrifor- 
mis,  the  correlation  coefficients  between  each  two 
test  methods  were  calculated.  The  test  results 
except  EC50  and  LC50  of  D.  japonica  showed  a 
good  relation  to  each  other.  The  solubility  and  the 
n-octanol/water  paritition  coefficient  (P)  of  some 
chemicals  used  in  the  test  were  determined.  Log  P 
interpreted  the  toxicity  in  mol/liter  unit  but  not  in 
mg/liter.  Solubility  was  not  a  useful  descriptor 
neither  in  mol/liter  nor  in  mg/liter.  The  present 
evidence  suggesting  the  validity  of  the  partition 
coefficient  for  predicting  chemical  toxicity,  the 
importance  of  mol/liter  unit  in  connection  with  the 
mechanism  of  toxicity  appearance,  and  the  good 
relationship  among  the  test  methods  must  be  con- 
sidered as  a  subject  for  future  research.  (Author's 
abstract) 
W87-04279 


ANALYTICAL  PROCEDURES  TO  DETECT 
2,3,7,8-TCDD  AT  SEVESO  AFTER  THE  INDUS- 
TRIAL ACCIDENT  OF  JULY  10, 1976, 

Milan  Univ.  (Italy).  1st.  di  Farmacologia  e  Farma- 

cognosia. 

F.  Cattebeni,  A.  DiDomenico,  and  F.  Merli. 

Exotoxicology  and  Environmental  Safety,  Vol.  12, 

No.  1,  p  35-52,  August  1986.  2  fig,  11  tab,  35  ref. 

Descriptors:  'Reviews,  'Pollutant  identification, 
•Soil  analysis,  'Sedimentation,  'Water  analysis, 
•Contamination,  'Toxicity,  'Seveso,  Italy,  Chro- 
matography, Spectral  analysis,  Sample  prepara- 
tion, Detection  limits. 

The  analytical  procedures  used  at  Seveso  (Milan, 
Italy)  for  the  determination  of  2,3,7,8-TCDD,  and 
some  isomers,  in  biological  and  environmental 
samples  are  reviewed.  During  the  emergency 
period,  up  until  the  first  10  days  of  August,  the 
extracts,  mostly  from  soil  or  vegetation  samples, 
were  evaporated  to  dryness  and  then  mixed  with 
solvent.  Of  these  solutions,  aliquots  were  injected 
into  a  low-resolution  gas  chromatograph  combined 
with  a  low-resolution  mass  spectometer.  Analytical 
sensitivity  for  vegetation  and  soil  was  sufficient  for 
the  early  mapping  of  the  most  heavily  contaminat- 
ed territory.  After  the  emergency  period,  the 
greatest  improvement  in  environmental  sample 
analysis  was  the  introduction  of  cleanup  procedure 
which  greatly  reduced  the  presence  of  unwanted 
material  in  samples.  Cleanup  was  followed  by  com- 
plete removal  of  the  solvent.  Dry  samples  could  be 
taken  with  small  volumes  of  solvent  and  used  for 
GC-MS  analysis.  For  animal  samples,  extraction 
tailed  preliminary  alkaline  digestion  followed  by  a 
number  of  cleanup  steps.  The  final  dry  sample  was 
taken  to  desired  volume  with  solvent  and  injected 
into  GC-MS  apparatuses.  Detection  thresholds  im- 
proved markedly.  Major  later  improvements  in 
TCDD  assay  were  the  use  of  high-resolution  gas 
chromatography,  in  some  cases  combined  with 
high-resolution  mass  spectometry.  This  provided 
greater  specificity,  sometimes  accompanied  by  a 
very  marked  increase  in  detection  sensitivity.  (Au- 
thor's abstract) 
W87-04281 


13C  NMR  SPECTROSCOPY  IN  THE  ANALY- 
SIS OF  CONJUGUATE  METABOLITES  IN 
THE  BILE  OF  FISH  EXPOSED  TO  PETROLE- 
UM, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Fisheries  Research  Branch. 
J.  Hellou,  J.  H.  Banoub,  and  J.  F.  Payne. 
Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  787- 
793,  1986.  2  fig,  2  tab,  25  ref. 

Descriptors:  'Nuclear  magnetic  resonance,  'Water 
analysis,  'Fate  of  pollutants,  •Population  exposure, 
•Metabolism,  'Petroleum  products,  'Tissue  analy- 
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sis,  Fish  physiology,  Oil,  Aromatic  compounds, 
Beta-glucuronides,  Spectral  analysis,  Aquatic  life. 

Concern  about  petroleum  spills,  urban  runoff  or 
combustion-derived  particulates  has  prompted  in- 
terest in  the  metabolic  fate  and  disposition  of  aro- 
matic hydrocarbons  in  marine  organisms.  Early 
studies  demonstrated  that  trace  levels  of  aromatic 
hydrocarbons  can  be  detected  in  aquatic  fauna. 
The  first  natural  abundance  13C  NMR  investiga- 
tion of  a  complex  mixture  of  conjugate  metabolites 
obtained  from  the  gall  bladder  bile  of  fish  exposed 
to  hydrocarbons  is  presented.  Cunners  were  ex- 
posed to  water  accommodated  No.  2  fuel  oil  con- 
taining about  68%  saturates  and  22%  aromatics. 
Spectral  analysis  indicated  that  the  hydrocarbon 
derivatives  were  present  predominantly  as  beta- 
glucuronides,  with  the  oxygen  at  carbon- 1  of  glu- 
curonic acid  preferentially  attached  to  an  aliphatic 
carbon.  The  conjugate  metabolites  were  enriched 
in  aromatic-type  carbons  when  compared  to  the 
fuel  oil  or  the  aromatic  fraction  of  oil.  (Alexander- 
PTT) 
W87-04286 


TRACE  ORGANIC  AND  HEAVY  METAL  POL- 
LUTANTS IN  THE  MISSISSIPPI  RIVER, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04287 


DETERMINATION  OF  DIMETHOATE  IN 
WASTE  WATER,  SOIL  AND  SEDIMENT 
USING  GEL  PERMEATION  CHROMATOGRA- 
PHY FOR  SAMPLE  CLEAN-UP, 

State    Chemical    Supervision    Service,    Soeborg 

(Denmark). 

J.  Kjolholt. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  20,  No.  3/4,  p  161-166, 

1985.  3  fig,  1  tab,  8  ref. 

Descriptors:  *Dimethoate,  *  Insecticides,  'Pollut- 
ant identification,  'Sample  preparation,  'Chroma- 
tography, 'Waste  water,  'Soils,  'Sediments,  De- 
tection limits,  Organophosphorus  compounds, 
Standard  deviation,  Extraction,  Trace  levels. 

Dimethoate  (0,0)-dimethyl-S-(N- 

methylcarbamoylmethyl)phosphorodithioate)  is  a 
contact  and  systemic  insecticide  effective  against  a 
broad  range  of  insects  on  a  wide  range  of  crops.  A 
number  of  methods  for  the  simultaneous  determi- 
nation of  organophosphorus  pesticides  in  environ- 
mental samples  or  foodstuffs  have  been  proposed. 
However,  these  procedures  often  give  poor  results 
for  dimethoate  and  other  polar  pesticides.  Though 
gel  permeation  chromatographic  systems  have 
been  reported  for  clean-up  of  environmental  sam- 
ples none  of  them  seems  to  be  selective  for  a  single 
compound.  Dimethoate  has  not  been  thoroughly 
studied  in  any  of  these  procedures.  A  method  for 
the  determination  of  trace  amounts  of  the  organo- 
phosphorus insecticide  dimethoate  in  waste  water, 
soil  and  sediment  is  presented.  Sediment  and  soil 
samples  are  extracted  by  soxhlet  with  acetone/ 
hexane  followed  by  partition  of  the  extract  be- 
tween methylene  chloride  and  water.  Separation  of 
dimethoate  from  other  compounds  is  carried  out 
using  gel  permeation  chromatography  with  Bio- 
Beads  SX-3.  Dimethoate  is  determined  by  capillary 
gas  chromatography  with  a  nitrogen-phosphorus 
detector.  Detection  limits  are  10,  30  and  130  ppt 
for  surface  water,  waste  water  and  soil/sediment 
respectively.  Recoveries  are  70.6-75.2%  with 
standard  deviations  between  5.4  and  9.2%.  (Alex- 
ander-PTT) 
W87-04289 


SPECIATION  OF  HEAVY  METALS  IN  FINN- 
ISH LAKE  ORES;  SELECTIVE  EXTRACTION 
ANALYSIS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 

A.  Vuorinen,  and  L.  Carlson. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  20,  No.  3/4,  p  179-186, 

1985.  1  fig,  3  tab,  12  ref. 

Descriptors:  'Speciation,  'Heavy  metals,  'Lake 
ores,  'Finland,  'Water  analysis,  Weathering,  Spec- 


tral analysis,  Selective  extraction  analysis,  Extrac- 
tion, Pollutants,  Oxides,  Metals,  Chemical  analysis. 

The  most  widely  used  method  of  total  chemical 
analysis  is  not  sufficient  to  distinguish  between  the 
different  environmental-bound  lake-ore  types,  and 
to  determine  their  manner  of  formation.  Therefore, 
a  selective  extraction  procedure  is  applied  in  this 
study.  In  addition,  differential  X-ray  diffraction 
method  (XRD)  and  electron  diffraction  have  been 
used.  The  speciation  of  Fe,  Mn,  Co,  Cu,  Ni,  and 
Zn  are  studied  in  Finnish  lake  ores  from  areas 
where  weathering  of  black  schists  and  mica  schists, 
containing  abundant  sulphide  minerals,  causes  nat- 
ural pollution  by  heavy  metals.  The  lake  ores  were 
investigated  by  means  of  a  sequential  selective 
extraction  procedure  to  differentiate  between 
loosely  bound  elements,  and  those  bound  by 
Mn02,  by  poorly  ordered  Fe  oxyhydroxides,  and 
by  well  ordered  Fe  oxides.  The  Fe  and  Mn  oxide 
minerals  were  identified  using  XRD  and  electron 
diffraction.  In  areas  where  the  Fe  and  Mn  contents 
are  high  in  ground  water  and  where  the  rate  of 
lake-ore  production  is  rapid,  poorly  ordered  goeth- 
ite  and  ferrihydrite  will  form.  Fe,  Co,  Cu,  Ni,  and 
Zn  are  predominantly  bound  by  these  Fe  oxides. 
The  contents  of  loosely  bound  Fe,  and  Zn  are  also 
relatively  high.  Both  Co  and  Ni  are  bound  by  Mn 
oxides  vernadite  and  birnessite  in  this  environment. 
However,  in  areas  characterized  by  a  low  rate  of 
lake-ore  production,  well  ordered  goethite  and 
minor  amounts  of  ferrihydrite  are  formed.  Ni,  and 
to  a  lesser  extent  Zn,  is  bound  by  thesse  well 
ordered  oxides.  The  Cu  content  of  these  lake  ores 
is  also  higher  than  the  Cu  content  of  rapidly- 
formed  lake  ores.  (Alexander-PTT) 
W87-04290 


HAZARDOUS  ORGANIC  COMPOUNDS  IN 
LIQUID  WASTES  FROM  DISPOSAL  PITS  FOR 
PRODUCTION  OF  NATURAL  GAS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS  OF  SILVER  IN  FRESHWATERS: 
SAMPLE  PRESERVATION  AND  PRE-TREAT- 
MENT  STUDIES, 

Chelsea  Coll.,  London  (England).  Dept.  of  Biolog- 
ical Sciences. 

K.  C.  Jones,  P.  J.  Peterson,  and  B.  E.  Davies. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA3,  Vol.  20,  No.  3/4,  p  247-254, 
1985.  1  fig,  3  tab,  16  ref. 

Descriptors:  'Sample  preservation,  'Sample  prepa- 
ration, 'Silver,  'Water  analysis,  'Pollutant  identifi- 
cation, Solutes,  Adsorption,  Distilled  water,  Acidi- 
fication, Filtration,  Extraction,  Spectral  analysis, 
Heavy  metals,  Trace  elements,  Detection  limits. 

Silver  usually  occurs  in  natural  freshwaters  at 
microgram(ug)/L  concentrations  or  below,  which 
are  lower  than  those  of  elements  ordinarily  deter- 
mined. Trace  element  analyses  at  these  concentra- 
tions are  frequently  biased  by  losses  of  the  analyte 
from  solution.  Various  recommendations  have 
been  proposed  to  limit  this  problem  but  these  have 
often  been  based  on  studies  which  used  Ag  con- 
centrations unrepresentative  of  those  found  in  nat- 
ural waters.  Losses  of  Ag  from  solution  by  adsorp- 
tion of  to  borosilicate  glass  and  polyethylene 
sample  containers  are  reported.  In  distilled  water 
over  80%  of  a  1  ug/L  Ag  solution  may  be  ad- 
sorbed within  11  days.  Acidification  to  0.3  M 
HN03  satisfactorily  preserved  samples  for  this 
length  of  time  and  allowed  direct  analysis  of  Ag  by 
graphite  furnace  atomic  absorption  spectrometry 
or  pre-concentration  by  solvent  extraction.  Filtra- 
tion through  0.45  micron  membranes  may  bias  the 
dissolved  versus  suspended  partitioning  of  Ag  in 
freshwaters  in  favor  of  the  latter,  by  adsorption  of 
soluble  Ag.  (Alexander-PTT) 
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APPLICATION  OF  MUTAGENICITY  TESTS 
TO  THE  DETERMINATION  OF  WATER 
QUALITY, 

Imperial  Chemical  Industries  Ltd.,  Alderley  Park 


(England).  Central  Toxicology  Lab. 

E.  Longstaff,  and  J.  R.  Madeley. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  20,  No.  3/4,  p  283-293, 

1985.  2  tab,  19  ref. 

Descriptors:  'Water  quality,  'Mutagens,  'Carcino- 
gens, 'Drinking  water,  'Water  analysis,  'Diets, 
'Life  history  studies,  Bacteria,  Risks,  Regulations, 
Legislation,  Health  hazards,  Tumors,  Potable 
water,  Prediction,  Aquatic  environment. 

The  planet  on  which  we  live,  the  air  we  breathe, 
the  water  we  drink  and  the  food  we  eat  are  all 
contaminated  to  some  extent  with  the  products  of 
human  activities,  and  the  chemical  industry  is 
aware  that  certain  of  its  raw  materials,  by-products 
and  products,  can  reach  the  aquatic  environment 
by  various  routes.  It  is  concerned  to  play  its  part  to 
ensure  that  the  highest  standards  are  maintained  in 
the  quality  of  our  daily  water  supply  and  to  co- 
operate in  the  identification  and  removal  of  possi- 
ble causes  of  cancer.  It  is  now  known  that  our  life- 
style, which  includes  what  we  drink,  is  the  largest 
single  factor  contributing  to  the  type  of  cancer  we 
are  likely  to  incur.  Experimental  evidence  supports 
this  observation  in  that  rodents  can  have  signifi- 
cantly different  'spontaneous'  tumor  rates  depend- 
ing solely  on  their  growth  environment.  In  both 
man  and  animals  drinking  water  quality  has  been 
postulated  as  being  a  contributing  factor  and 
indeed  some  potable  waters  have  been  found  to 
possess  mutagenic  activity,  at  least  towards  bacte- 
ria. Such  speculation  has  led  to  the  call  for  stricter 
governmental  control  for  the  quality  of  drinking 
water,  and  attempts  have  been  made  to  establish  a 
quality  specification  for  water  based  on  bacterial 
mutagenicity  assays.  It  is  the  authors'  view  that 
this  is  impossible  because,  (1)  bacterial  mutagenic- 
ity tests  are  in  themselves  erroneous  predictors  of 
carcinogens,  and  (2)  it  is  only  after  the  mutagenic 
agent  in  water  has  been  characterised  that  risk 
assessments  could  be  made  and  appropriate  action 
taken.  Legislation  based  solely  on  hazard  identifi- 
cation is  not  a  realistic  method  of  management 
since  it  must  assume  equality  of  carcinogenic  po- 
tency for  all  mutagenic  agents.  (Alexander-PTT) 
W87-04293 


MEASUREMENT  OF  VOLATDLE  AROMATIC 
HYDROCARBONS  IN  AN  INDUSTRIAL  ESTU- 
ARY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
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SORPTION  OF  ORGANICS  BY  MONITORING 
WELL  CONSTRUCTION  MATERIALS, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
A.  L.  Sykes,  R.  A.  McAllister,  and  J.  B.  Homolya. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  4,  p  44-47,  Fall   1986.  5  fig,  2  ref. 

Descriptors:  'Path  of  pollutants,  'Monitoring, 
•Well  casings,  'Sorption,  'Groundwater  pollution, 
'Organic  compounds,  'Polyvinylchloride,  'Con- 
struction materials,  'Polytetraflouroethelyne, 
'Stainless  steel,  Groundwater,  Casings,  Wells. 

The  effects  on  different  well  casings  in  monitoring 
wells  were  studied.  In  August  1985  the  Environ- 
mental Protection  Agency  (EPA)  cited  Polyvin- 
ylchloride (PVC)  as  an  unsuitable  material  for  well 
construction.  The  major  problem  was  sorption  of 
organic  compounds  into  the  well  casing  which 
would  produce  false  negative  results.  Instead  the 
EPA  recommended  using  polytetraflouroethylene 
(Teflon)  or  Type  316  stainless  steel  casings.  The 
report  found  that,  statistically,  there  was  no  differ- 
ence between  PVC,  Teflon,  and  stainless  steel.  The 
tests  were  carried  out  by  spiking  260  mL  jars  with 
a  stock  spiking  solution  containing  methylene  chlo- 
ride, 1,2-dichloroethane,  trans- 1,2-dichloroethy- 
lene,  trichloroethylene,  toluene,  and  chloroben- 
zene.  Stability  studies  were  performed  by  observ- 
ing the  difference  in  levels  of  concentration  of  each 
contaminant  after  1,  7,  and  9  days  at  5  C.  The 
results  from  these  tests  showed  that  there  was 
variability  which  seemed  to  be  associated  with  the 
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solubility  of  each  compound  in  water.  The  stability 
tests  provided  a  reference  for  evaluating  the  ana- 
lytical precision  and  quality  control  of  the  method. 
The  material  exposure  tests  were  carried  out  by 
placing  coupons  of  the  different  casing  materials  in 
the  jars  containing  100  ppb  contaminated  water. 
Results  were  obtained  for  7  day,  1  hour,  and  24 
hour  exposure  at  5  C.  The  concentration  of  con- 
taminants in  both  tests  were  analysed  by  EPA 
method,  602,  which  uses  gas  chromotography  and 
flame  ionization  detection.  One  exposure  level  for 
each  compound  was  studied  and  these  ranged  be- 
tween 87  and  150  ppb.  (Ram-PTT) 
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UNDERGROUND  STORAGE  TANK  MONI- 
TORING: OBSERVATION  WELL  BASED  SYS- 
TEMS, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 

R.  A.  Scheinfeld,  J.  B.  Robertson,  and  T.  G. 

Schwendeman. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  6,  No.  4,  p  49-55,  Fall   1986.  8  fig,   10  ref. 

Descriptors:  'Pollutant  identification,  'Water  pol- 
lution sources,  'Storage  tanks,  'Underground  stor- 
age, 'Hydrocarbons,  'Sensors,  'Observation  wells, 
•Leakage,  'Monitoring  wells,  Vapor  wells,  U- 
tubes. 

A  growing  number  of  state  and  local  governments 
and  petroleum  related  companies  require  the  use  of 
release  detection  systems  for  underground  storage 
tanks.  This  has  resulted  in  a  confusing  array  of 
commercially  available  petroleum  product  detec- 
tion devices,  many  of  which  have  not  been  exten- 
sively field  tested.  These  systems  which  are  in- 
stalled in  ground  water  observation  wells,  vapor 
wells  or  u-tubes,  include  hydrocarbon  detecting 
paste,  bailers,  interface  probes,  electrical  resistivity 
sensors,  thermal  conductivity  sensors,  hydrocar- 
bon soluble  devices,  hydrocarbon  permeable  mate- 
rials and  vapor  detectors.  The  available  state-of- 
the-art  technology  for  leak  detection  and  the  appli- 
cation for  which  each  system  is  best  suited  are 
described.  (Author's  abstract) 
W87-04331 


EFFECT  OF  SAMPLING  FREQUENCY  ON 
GROUND  WATER  QUALITY  CHARACTER- 
IZATION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
R.  Rajagopal. 

Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  6,  No.  4,  p  65-73,  Fall  1986.  6  fig,  5  tab,  25  ref. 

Descriptors:  'Descriptors:  'Aquifers,  'Data  inter- 
pretation, 'Groundwater  quality,  'Sampling  fre- 
quency, 'Nitrates,  'Flourides,  'Sulfates,  'Ground- 
water storage,  'Sample  size,  'Prediction,  'Mathe- 
matical studies,  Groundwater  pollution,  Statistical 
methods. 

There  is  an  implicity  relationship  between  the  fre- 
quency of  sampling  and  the  value  of  the  informa- 
tion obtained.  This  relationship  is  briefly  explored 
by  a  study  of  nitrates  in  aquifers  of  the  Quaternary 
age  and  flourides  and  sulfates  in  aquifers  of  the 
Cambro-Ordivician  age  in  Iowa.  The  ambient  dis- 
tribution of  these  chemicals,  in  general,  is  positive- 
ly skewed  with  a  significant  number  of  observa- 
tions in  the  lower  end  of  the  feasible  range.  It  is 
shown  that  a  much  broader  perspective  of  the 
distribution  of  these  chemicals  in  groundwatrer 
can  be  obtained  by  studying  a  whole  spectrum  of 
parameters  (quantiles)  ranging  from  the  minimum 
to  the  maximum,  rahter  than  just  the  mean  or 
median  alone.  Simple  random  samples  of  varying 
sizes  drawn  from  the  available  data  base  revealed 
that  many  parameters  of  location,  such  as  the 
quantiles  of  nitrates,  flourides,  and  sulfates  in  se- 
lected aquifers  can  be  estimated  closely  by  samples 
of  sizes  50,  100,  and  250.  Results  based  on  such 
hindsight  warrant  further  investigation  of  the  be- 
havior of  sampling  distributions  of  a  set  of  high 
priority  chemicals  in  different  hydrogeological  en- 
vironments. (Author's  abstract) 
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USE  OF  INDUSTRIAL  HYGIENE  SAMPLERS 
FOR  SOIL-GAS  SURVEYING, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

H.  B.  Kerfoot,  and  C.  L.  Mayer. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  6,  No.  4,  p  74-78,  Fall  1986.  6  fig,  3  tab,  14  ref. 

Descriptors:  'Performance  evalution,  'Pollutant 
identification,  'Path  of  pollutants,  'Remote  sens- 
ing, 'Aquifers,  'Industrial  hygiene  samplers, 
•Volatile  organic  compounds,  'Soil  surveying, 
•Passive  samplers,  'Soil  gases,  Surveys,  Organic 
compounds,  Plumes. 

Sampling  and  analysis  of  soil  gases  is  a  promising 
technique  for  measurement  and  delineation  of 
groundwater  contamination  by  volatile  organic 
compounds  (VOCs).  Soil  gas  surveying  by  the  use 
of  a  passive  sampler,  normally  marketed  for  use  in 
industrial  hygiene  surveys,  which  allows  quantita- 
tive determination  of  concentrations  of  VOCs  and 
remote  analysis  is  described.  The  results  of  a 
survey  performed  in  Henderson,  Nevada  using  the 
sampler  above  a  chloroform  ground  water  plume 
are  compared  to  ground  water  analysis  results  and 
to  results  from  a  previous  soil  gas  study  above  the 
same  plume.  Chloroform  concentrations  measured 
with  passive  samplers  correlate  well  (r=0.79,  n  =  6; 
r=0.93,  n  =  7)  with  the  two  other  techniques.  The 
short  range  variability  of  the  technique  is  charac- 
terized by  a  coefficient  of  variation  of  12  percent 
over  a  27  foot  distance  for  nine  samplers,  and 
compares  favorably  with  grab  sample  results  at  the 
same  location.  (Author's  abstract) 
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ESTIMATION  OF  THE  INTERACTION  OF 
IONS  AND  THEIR  DIFFERING  TOXICITY 
DURING  THE  PHYTOINDICATION  OF  SOIL 
SALINITY, 

Astarakhan  Teacher's  Coll.  (USSR). 
V.  B.  Golub,  I.  V.  Savchenko,  and  G.  A.  Losev. 
Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
2,  p  69-72,  March- April  1986.  2  tab,  9  ref.  Translat- 
ed for  Ekologiya,   No.   2,  p   13-17,  March-April 
1986. 

Descriptors:  'Water  pollution  effects,  'Direct  gra- 
dient analysis,  'Toxicity,  'Ions,  'Saline  soils, 
•Bioindicators,  *Volga  delta,  USSR,  Chlorides, 
Plant  physiology,  Soil  classification,  Plant  popula- 
tions, Plant  pathology. 

Two  variants  of  a  direct  gradient  analysis  along  a 
soil  salinity  axis  were  made  with  materials  collect- 
ed on  a  single  profile  set  out  on  an  island  of  the 
Volga  delta  (USSR).  In  the  first  variant,  salinity 
was  expressed  by  the  total  sum  of  ions  in  an 
aqueous  extract;  in  the  second,  by  the  'compound 
effect  of  toxic  ions'  in  chloride  equivalents.  When 
calculating  the  latter  parameter,  the  interaction  of 
the  ions  and  their  differing  toxicity  for  plants  was 
considered.  During  the  second  type  of  gradient 
analysis  in  56  species  of  73,  the  dispersion  of  the 
mean  weighted  position  along  the  salinity  axis  was 
less  than  in  the  first  variant.  The  probability  of 
recognizing  soil  salinity  classes  from  plant  commu- 
nities was  higher  when  the  interaction  of  ions  and 
their  differing  toxicities  were  considered.  (Au- 
thor's abstract) 
W87-04338 


EXTRAPOLATION  OF  BIODEGRADATION 
RESULTS  TO  GROUNDWATER  AQUIFERS: 
REDUCTIVE  DEHALOGENATION  OF  ARO- 
MATIC COMPOUNDS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

S.  A.  Gibson,  and  J.  M.  Suflita. 

Applied      and       Environmental       Microbiology 

AEMIDF,   Vol.   52,   No.  4,  p  681-688,  October 

1986.   3  fig,  4  tab,   31   ref.   US  EPA  Assistance 

agreements  CR-8 12808  and  CR81 1 146. 

Descriptors:  'Biodegradation,  'Groundwater, 
•Pollutant  identification,  'Metabolism,  'Aquifers, 
•Fate  of  pollutants,  'Reductive  dehalogenation, 
•Aromatic  compounds,  'Sediments,  Digested 
sludge,  Chlorobenzoates,  Chlorophenols,  Chloro- 
phenoxyacetate  herbicides,  Bacteria,  Incubation, 
Substrates,  Cochromatography. 


The  reductive  biodegradation  of  a  variety  of  ha- 
loaromatic  substrates  was  monitored  in  samples 
from  two  sites  within  a  shallow  (1-1.8  m)  aquifer 
and  compared  with  duck  pond  sediment  and  anaer- 
obic digester  sludge.  Three  of  the  four  chloroben- 
zoates, five  of  seven  chlorophenols,  and  one  of  two 
chlorophenoxyacetate  herbicides  were  reductively 
dehalogenated  in  both  types  of  incubations.  The 
2,4-dichlorophenoxyacetate  was  first  converted  to 
a  dichlorophenol  before  dehalogenation  occurred. 
Sewage  sludge  microorganisms  dehalogenated  four 
of  seven  chlorophenols  tested  and  degraded  both 
phenoxy acetate  herbicides  by  first  converting  them 
to  the  chlorophenols,  but  the  microorganisms  did 
not  transform  the  chlorobenzoates.  In  general,  the 
same  suite  of  initial  metabolites  was  produced  from 
a  test  substrate  in  all  types  of  samples,  as  confirmed 
by  cochromatography  of  the  intermediates  with 
authentic  material.  Aquifer  microbiota  from  a  sul- 
fate-reducing  site  was  unable  to  significantly  de- 
grade any  of  the  haloaromatic  substrates  tested. 
Biological  removal  of  the  sulfate  in  samples  from 
this  site  permitted  dehalogenation  of  a  model  sub- 
strate, whereas  stimulation  of  methanogenesis 
without  removal  of  sulfate  did  not.  (Author's  ab- 
stract) 
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DETECTION  OF  HEPATITIS  A  VIRUS  IN 
SEEDED  ESTUARINE  SAMPLES  BY  HYBRID- 
IZATION WITH  CDNA  PROBES, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

X.  Jiang,  M.  K.  Estes,  T.  G.  Metcalf,  and  J.  L. 

Melnick. 

Applied      and       Environmental       Microbiology 

AEMIDF,   Vol.   52,  No.  4,  p  711-717,  October 

1986.  9  fig,  34  ref.  Public  Health  Service  Grant 

RR-05425. 

Descriptors:  'Hepatitis  A  virus,  'Water  sampling, 
•Pollutant  identification,  'Sample  preparation, 
*DNA,  'Hybridization,  Enteroviruses,  Bacterial 
DNA,  DNase,  Enzymes,  Humic  acid,  Sensitivity, 
Phenol  extraction,  Ethanol  precipitation,  Pollution. 

The  development  and  trials  of  a  nucleic  acid  hy- 
bridization test  for  the  detection  of  hepatitis  A 
virus  (HAV)  in  estuarine  samples  within  48  hr  are 
described.  Approximately  10,000  physical  particles 
of  HAV  per  dot  could  be  detected.  Test  sensitivity 
was  optimized  by  the  consideration  of  hybridiza- 
tion stringency,  P-32  energy  level,  probe  concen- 
tration, and  nucleic  acid  binding  to  filters.  Test 
specificity  was  shown  by  a  lack  of  cross-hybridiza- 
tion with  other  enteroviruses  and  unrelated  nucleic 
acids.  Potential  false-positive  reactions  between 
bacterial  DNA  in  samples  and  residual  vector 
DNA  contamination  of  purified  nucleotide  se- 
quences in  probes  were  eliminated  by  DNase  treat- 
ment of  samples.  Humic  acid  at  concentrations  of 
up  to  100  mg/1  caused  insignificant  decreases  in 
test  sensitivity.  Interference  with  hybridization  by 
organic  components  of  virus-containing  eluates 
was  removed  by  proteinase  K  digestion  followed 
by  phenol  extraction  and  ethanol  precipitation. 
The  test  is  suitable  for  detecting  naturally-occur- 
ring HAV  in  samples  from  polluted  estuarine  envi- 
ronments. (Author's  abstract) 
W87-O4350 


ELIMINATION  OF  OVERGROWTH  IN  DE- 
LAYED-INCUBATION  MEMBRANE  FIXTER 
TEST  FOR  TOTAL  COLIFORMS  BY  M-ST 
HOLDING  MEDIUM, 

New  York  State  Dept.  of  Health,  Albany.  Wads- 
worth  Center  for  Labs,  and  Research. 
M.  Chen,  and  P.  J.  Hickey. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  4,  p  778-781,  October 
1986.  1  fig,  4  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity assessment,  'Delayed-incubation  membrane 
filter  test,  *Coliforms,  •Bacteria,  'Culture  media, 
•Bacterial  growth,  'Aquatic  bacteria,  *m-ST 
medium,  'LES-MF  medium,  Bacterial  physiology. 

Two  holding  media  were  compared  for  their  ef- 
fects on  total  coliform  recovery  by  the  delayed- 
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incubation  membrane  filter  procedure.  LES-MF 
holding  medium  contains  tryptone,  m-Endo  broth, 
dipotassium  hydrogen  phosphate,  sodium  benzo- 
ate,  sulfanamide,  para-aminobenzoic  acid,  and  cy- 
cloheximide  (pH  7.0).  m-ST  holding  medium  con- 
tains ethanol,  sodium  monophosphate,  dipotassium 
hydrogen  phosphate,  sulfanilamide,  and  Tris  (pH 
8.6).  In  tests  with  natural  water  and  wastewater 
samples  from  various  sources,  recovery  with  LES- 
MF  and  m-ST  were  similar  after  a  1-day  holding 
period.  With  LES-MF,  however,  after  a  2-  or  3- 
day  holding  period,  coliform  bacteria  frequently 
were  partially  or  totally  overgrown  by  noncon- 
forms, causing  significant  reductions  in  coliform 
counts.  No  significant  overgrowth  was  observed 
on  m-ST.  The  authors  propose  that  m-ST  be  used 
for  all  holding  periods  longer  than  1  day.  (Author's 
abstract) 
W87-04352 


5B.  Sources  Of  Pollution 


MARINE  SEDIMENT  CORE  PROFILES  OF 
TRACE  CONSTITUENTS  OFFSHORE  OF  A 
DEEP  WASTEWATER  OUTFALL, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

J.  K.  Stull,  R.  B.  Baird,  and  T.  C.  Heesen. 

Water     Pollution     Control     Federation    Journal 

JWPFA,  Vol.  58,  No.  10,  p  985-991,  October  1986. 

10  fig,  2  tab,  19  ref. 

Descriptors:  'Marine  sediments,  'Outfall,  *Path  of 
pollutants,  'Wastewater  outfall,  'Cores,  'Palos 
Verde  Shelf,  Fate  of  pollutants,  Waste  disposal, 
Heavy  metals,  Trace  metals,  Pesticides,  Suspended 
solids,  Zinc,  Copper,  Chromium,  Lead,  DDT,  Pol- 
ychlorinated  biphenyls,  Sedimentation. 

Sediment  cores  taken  from  the  Palos  Verdes  Shelf 
during  1981,  1983  and  1985  were  analyzed  for 
organic  matter,  metals,  and  pesticides.  Concentra- 
tion profiles  defined  the  geographic  distribution  of 
these  materials  on  the  shelf  Stratigraphies  were 
related  to  historic  wastewater  emissions  of  sus- 
pended solids,  trace  metals,  and  pesticides.  A  par- 
tially buried  reservoir  of  contaminants  persists  in 
the  sediments  as  a  result  of  50  years  of  discharge  to 
the  shelf.  The  magnitude  and  distribution  of  con- 
stituents associated  with  the  waste  discharge  re- 
flect the  net  effects  from  changes  in  waste  treat- 
ment processes  and  from  marine  physical,  chemi- 
cal, and  biological  processes.  Improvements  in  ef- 
fluent quality  are  reflected  in  progressively  lower 
contamination  of  more  recent  sediments.  Peak  con- 
taminant concentrations  from  historical  discharges 
are  generally  buried  along  the  60-m  isobath,  but 
nearer  the  sediment  surface  at  other  depths,  as  a 
result  of  differential  depositional  and  erosional  pat- 
terns. Near  the  ocean  outfalls,  Zn,  Cu,  Cr,  Pb, 
DDT,  and  PCB  profiles  closely  approximate 
wastewater  emissions.  Sediment  Cd  declined  more 
rapidly  than  emissions,  perhaps  because  of  bio- 
chemical or  chemical  mobility.  Storms  seemed  to 
erode  nearshore  sediments  and  increase  offshore 
sedimentation  rates.  Decreased  effluent  particulate 
flux  slows  the  rate  of  contaminant  burial.  This 
study  affirms  that  substantial  improvements  in  ef- 
fluent quality,  through  treatment  process  modifica- 
tions and  industrial  waste  source  control,  affect 
sediment  quality.  It  provides  support  for  modelling 
future  sediment  quality  under  different  treatment 
scenarios  and  wastewater  qualities,  and  for  relating 
these  changes  to  biological  recovery  processes. 
(Lantz-PTT) 
W87-03356 


TEMPORAL  DISTRIBUTION  OF  FAECAL 
POLLUTION  ENDICATORS  AND  OPPORTUN- 
ISTIC PATHOGENS  AT  A  LAKE  ONTARIO 
BATHING  BEACH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Microbiology  Labs. 
J.  P.  Sherry. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  154-160,  1986.  7  fig,  20  ref. 

Descriptors:  'Water  pollution  sources,  'Recrea- 
tion wastes,  'Bioindicators,  'Lake  Ontario, 
•Pathogens,  'Swimming,  'Water  quality,  Strepto- 


cocci, Temporal  distribution,  Candida  albicans, 
Pseudomonas  aeruginosa,  Water  analysis,  Monitor- 
ing. 

In  order  to  examine  the  temporal  relationship  be- 
tween bather  load  and  water  quality  indicator 
levels,  fecal  pollution  indicator  (fecal  coliforms 
and  fecal  streptococci)  and  opportunistic  pathogen 
(Candida  albicans  and  Pseudomonas  aeruginosa) 
levels  were  monitored  hourly  in  the  nearshore 
waters  of  a  shallow  Lake  Ontario  bathing  beach  on 
a  hot  August  day  when  the  bather  load  was  high, 
and  on  two  overcast  August  days  when  the  bather 
load  was  negligible.  On  the  high  bather  load  day, 
an  increase  occurred  in  the  numbers  of  fecal  coli- 
forms and  fecal  streptococci  in  the  beach  water  in 
conjunction  with  an  increase  in  the  bather  load;  P. 
aeruginosa  levels  increased  later  in  the  day.  There 
was  little  apparent  relationship  between  C.  albicans 
levels  and  the  other  parameters  on  the  high  bather 
load  day.  No  corresponding  increases  were  ob- 
served for  any  of  the  monitored  parameters  on  the 
low  bather  load  days.  The  results  indicate  that 
bather  load  and  sample  collection  time  may  influ- 
ence estimations  of  recreational  water  quality 
based  on  fecal  pollution  indicator  and  P.  aerugin- 
osa levels.  (Author's  abstract) 
W87-03360 


OCCURRENCE  AND  RATES  OF  CHEMICAL 
BIODEGRADATION  IN  SUPERIOR  HARBOR 
WATER, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
D.  D.  Vaishnav,  and  L.  Babeu. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  184-191,  1986.  3  fig,  4  tab,  26  ref.  EPA 
Contract  No.  CR81 1603. 

Descriptors:  'Lake  Superior,  'Biodegradation, 
'Chemical  degradation,  Organic  compounds,  Hex- 
adecane,  Phenol,  Benzene,  Methylaniline,  Naph- 
thalene, Suspended  solids,  Fate  of  pollutants, 
Chemical  analysis. 

Microbial  degradation  of  ten  industrial  chemicals 
was  measured  in  coarse-filtered  Superior  harbor 
water  using  the  standard  biochemical  oxygen 
demand  technique.  The  first-order  biodegradation 
rate  constants  of  seven  chemicals  were  between 
0.023/day  for  hexadecane  and  0.247/day  for 
phenol.  Similarly,  chemical  half-lives  were  be- 
tween 3  days  for  phenol  and  30  days  for  hexade- 
cane. Chemicals  including  benzene,  N-methylani- 
line,  and  naphthalene  were  note  measurably  de- 
graded by  the  native  aquatic  microbes.  All  biode- 
gradable chemicals  were  tested  to  assess  the  effect 
of  a  reduced  level  of  suspended  matter  on  their 
bio-oxidation  rates.  Chemicals  were  incubated  in 
fine-filtered  harbor  water  containing  2.5  mg/L  sus- 
pended solids.  The  rate  constants  of  several  soluble 
chemicals  increased  by  an  average  of  74%  in  this 
filtered  water  from  those  in  the  coarse-filtered 
water  containing  5.6  mg/L  particulate  matter. 
Four  selected  chemicals  with  half-lives  greater 
than  9  days  were  tested  to  evaluate  the  effect  of 
added  nutrients  and  acclimated  microorganisms  on 
their  biodegradation  rates.  Chemicals  were  incu- 
bated in  coarse-filtered  harbor  water  amended 
with  (1)  a  source  of  nitrogen  and  phosphorus  and/ 
or  (2)  adapted  microbial  seeds  of  wastewater 
origin.  Biodegradation  rates  of  all  test  chemicals 
were  greater  in  the  water  enriched  with  both  sup- 
plements than  in  other  test  systems.  (Author's  ab- 
stract) 
W87-03363 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
EN  SEDEVIENTS  OF  THE  SOUTHERN  BASIN 
OF  LAKE  MICHIGAN, 

Illinois  State  Water  Survey  Div.,  Champaign. 
J.  Helfrich,  and  D.  E.  Armstrong. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  192-199,   1986.  4  fig,   1  tab,  37  ref, 
append.   NOAA  Grant  No.   NA800-AA-D-0086. 
Project  No.  R/MW-13. 

Descriptors:  'Aromatic  hydrocarbons,  'Lake  sedi- 
ments, 'Lake  Michigan,  'Water  pollution  sources, 
'Path  of  pollutants,  Retene,  Industrial  wastes,  Pulp 
and  paper  industry,  Naphthalene,  Municipal 
wastes,  Suspended  sediments. 


Sources  Of  Pollution — Group  5B 

The  southern  basin  of  Lake  Michigan  is  receiving 
polycyclic  aromatic  hydrocarbon  (PAH)  inputs 
from  many  sources.  An  investigation  of  parent 
PAH  compounds  in  sediments  from  different  depo- 
sitional zones  revealed  concentrations  ranging 
from  0.2  -  6.2  micrograms/g  dry  sediment  weight. 
The  distribution  of  the  parent  PAH  is  distinctive  of 
high  temperature  combustion  sources.  PAH  alkyl 
homolog  analyses  showed  the  presence  of  several 
highly  alkylated  PAHs,  such  as  retene,  indicating 
possible  inputs  from  paper  industries,  and  alkylated 
naphthalenes,  which  may  indicate  contributions 
from  municipal/industrial  effluents  and  petroleum 
shipping  activities.  A  subsurface  concentration 
maximum  of  total  parent  PAHs  observed  in  deposi- 
tional zone  sediments  may  be  due  to  either  a  physi- 
cal process  (resuspension)  or  decreased  anthropo- 
genic input.  (Author's  abstract) 
W87-03364 


BENTHIC  COMMUNITY  AND  SEDEV1ENT 
QUALITY  ASSESSMENT  OF  PORT  HOPE 
HARBOUR,  LAKE  ONTARIO, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 

D.  R.  Hart,  P.  M.  McKee,  A.  J.  Burt,  and  M.  J. 

Goffin. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  3,  p  206-220,  1986.  3  fig,  5  tab,  59  ref. 

Descriptors:  'Lake  Ontario,  'Hope  Harbor, 
'Benthos,  'Lake  sediments,  'Radioactive  wastes, 
'Heavy  metals,  'Water  pollution  sources,  Water 
pollution  effect,  Fate  of  pollutants,  Bioaccumula- 
tion,  Iron,  Copper,  Zinc,  Chromium,  Lead,  Indus- 
trial wastes,  Nickel. 

Sediments  in  Port  Hope  Harbour,  Lake  Ontario, 
have  been  heavily  contaminated  by  radionuclides 
and  heavy  metals  from  a  radium  recovery  plant,  a 
uranium  refinery,  and  other  industrial  activities. 
Spatial  patterns  in  surficial  sediment  contamina- 
tion, benthic  community  structure,  and  bioaccumu- 
lation  of  contaminants  were  assessed  to  determine 
possible  relationships  and  potential  environmental 
hazards  in  the  event  of  dredging.  Benthic  commu- 
nity differences  in  species  composition  and  density 
between  inner  and  outer  harbor  areas  correspond- 
ed with  both  habitat  and  sediment  quality  differ- 
ences. Sediment  loss-on-ignition,  nitrogen,  iron, 
copper,  lead,  chromium,  zinc,  and  nickel  concen- 
trations in  the  inner  harbor  exceeded  provincial 
guidelines  for  open  water  disposal  of  dredged 
spoils.  Only  iron  exceeded  those  guidelines  in  the 
outer  harbor.  Tissue  levels  of  radionuclides  and 
heavy  metals  in  benthic  invertebrates  were  greatest 
at  the  most  heavily  contaminated  stations  in  the 
inner  harbor.  Reduced  benthic  densities  and  maxi- 
mum sediment  contamination  occurred  near  a  re- 
finery cooling  water  discharge.  (Author's  abstract) 
W87-03366 


METHYL  MERCURY  LEVELS  EM  A  POLLUT- 
ED PRAIRIE  RrVER-LAKE  SYSTEM:  SEASON- 
AL AND  SITE-SPECIFIC  VARIATIONS,  AND 
THE  DOMINANT  INFLUENCE  OF  TROPHIC 
CONDITIONS, 

National  Water  Research  Inst.,  Winnipeg  (Manito- 
ba). 

T.  A.  Jackson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  1873-1887, 
October  1986.  11  fig,  1  tab,  41  ref. 

Descriptors:  'Mercury,  'Trophic  level,  'Methyl- 
mercury,  'Algae,  'Lakes  'Hypertrophic  lakes, 
'Water  pollution  sources,  Water  analysis,  Suspend- 
ed solids,  Sediments,  Effluents,  Discharge,  Micro- 
organisms, Nutrient  pollution,  Bioaccumulation, 
Fish,  Microbial  growth,  Microbial  processes, 
Moose  Jaw  River,  Pesticides,  Eutrophication,  Or- 
ganic carbon,  Chlorophyll,  Nitrogen  compounds, 
Wastewater. 

The  Moose  Jaw  River  -  Qu'Appelle  River  system 
of  southern  Saskatchewan  (Canada)  and  its  chain 
of  hypertrophic  lakes  are  polluted  with  mercury 
(Hg)  and  sewage  from  urban  point-sources.  Analy- 
sis of  water,  suspended  particles,  and  bottom  sedi- 
ments sampled  at  different  localities  at  different 
times  of  year  (from  April  to  November)  revealed 
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that  methyl  mercury  (CH3Hg(  +  ))  levels  are  not 
controlled  by  the  total  abundance  of  inorganic  Hg 
but  are  highly  dependent  on  the  abundance  of 
organic  matter  and  planktonic  algae.  CH3Hg(  +  ) 
levels  were  anomalously  high  in  the  presence  of 
sewage  effluents  and  associated  algal  blooms  and  at 
times  of  reduced  river  discharge,  when  the  flush- 
ing and  dilution  of  nutrients  were  minimal.  At 
elevated  organic  carbon,  nitrogen,  and  chlorophyll 
concentrations,  CH3Hg(  + )  levels  were  high  even 
if  inorganic  Hg  levels  were  low;  but  at  low  organic 
carbon,  nitrogen,  and  chlorophyll  concentrations, 
CH3Hg(  +  )  levels  were  low  even  if  inorganic  Hg 
levels  were  high.  The  results  are  ascribed  princi- 
pally to  stimulation  of  the  activities  of  Hg-methy- 
lating  microorganisms  by  organic  nutrients  from 
algae  and  sewage.  The  possibility  of  ameliorating 
the  Hg  problem  by  reducing  nutrient  pollution  is 
discussed.  (Author's  abstract) 
W87-03371 


'ACID  RAIN'  AND  FORESTS:  AN  ATTEMPT 
TO  CLEAR  THE  AIR, 

Congressional  Research  Service,  Washington,  DC. 
A.  Backiel,  and  F.  A.  Hunt. 

American  Forests,  Vol.  92,  No.  2,  p  42-48,  Febru- 
ary 1986. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
*Air  pollution  effects,  'Forest  decline,  'United 
States,  *Air  pollution,  *Wet  deposition,  *Dry  dep- 
osition, Sulfur  oxides,  Nitrogen  oxides,  Ozone, 
Fertilizers,  Photochemical  oxidants,  Trace  metals, 
Plant  growth  substances,  Plant  physiology,  Plant 
pathology,  California  mixed  forest,  Eastern  white 
pine,  Sugar  maples,  Appalachian  red  spruce,  White 
ash,  Red  oak,  Ohio  River  valley,  Southern  pine. 

Various  hypotheses  advanced  to  account  for  the 
decline  in  American  forests  are  discussed,  with 
emphasis  on  air  pollution.  Pollutants  associated 
with  tree  damage  are  wet  and  dry  deposition  of 
acidic  sulfur  and  nitrogen  oxides,  nitrogen  oxides 
(as  fertilizer),  ozone  and  other  photochemical  oxi- 
dants, trace  metals,  and  synthetic  growth  altering 
substances.  Specific  cases  of  tree  damage  discussed 
are  California  mixed  forests,  Eastern  white  pine, 
Appalachian  red  spruce,  sugar  maples,  deciduous 
trees  (white  ash,  tulip  poplar,  sugar  maple,  red  oak, 
and  white  oak)  of  the  Ohio  River  valley,  and 
southern  pine.  Current  research  indicates  that 
other  pollutants  in  addition  to  'acid  rain'  may  have 
the  potential  to  damage  forest  resources.  The  au- 
thors conclude  that  future  research  efforts  should 
not  be  restricted  to  acid  rain,  but  should  consider 
the  potential  effects  of  a  broader  range  of  air 
pollutants.  (Rochester-PTT) 
W87-03391 


UPTAKE  AND  IN  VIVO  METABOLISM  OF 
THE  ORGANOPHOSPHATE  INSECTICIDE 
FENITROTHION  BY  THE  BLUE  CRAB,  CAL- 
LINECTES  SAPIDUS, 

Agricultural  Research  and  Education  Center,  Lake 

Alfred,  FL.  Pesticide  Research  Lab. 

J.  J.  Johnston,  and  M.  D.  Corbett. 

Toxicology  and  Applied  Pharmacology  TXAPA9, 

Vol.  85,  No.  2,  p  181-188,  September  1986.  1  fig,  4 

tab,  15  ref. 

Descriptors:  'Blue  crab,  'Path  of  pollutants, 
•Water  pollution  effects,  'Fenitrothion,  •Accumu- 
lation, 'Metabolism,  'Organophosphates,  Insecti- 
cides, Seawater,  Temperature,  Salinity,  Radioac- 
tive tracers,  Tissue  analysis,  Metabolites,  Liver, 
Hepatopancreas,  Stomach,  Carbon- 14,  Oxidation, 
Fenitrooxon. 

Blue  crabs  were  exposed  to  (C-14)  fenitrothion  at  a 
level  of  5.2  microgram/1  in  either  22  C,  34  ppt;  22 
C,  17  ppt;  or  17  C,  34  ppt  seawater.  Fenitrothion 
was  absorbed  more  rapidly  from  the  water  at  the 
higher  salinity  and  temperature.  Radioactivity  was 
detected  in  all  the  organs  assayed  by  24  hr  postex- 
posure, though  the  levels  increased  in  most  tissues 
throughout  the  experiment.  The  highest  concentra- 
tions of  radioactivity  were  found  in  the  hepatopan- 
creas and  stomach.  The  metabolites  that  were  de- 
tected in  the  water  and  liver  indicate  that  blue 
crabs  metabolize  fenitrothion  by  oxidation  of  the 
phosphorothioate   to  a  phosphate  to   yield   feni- 


trooxon. The  presence  of  aminofenitrothion  and  3- 
methyl-4-aminophenol  shows  that  reduction  of  the 
nitro  group  to  an  amino  group  also  occurs.  The 
isolation  of  desmethyl  forms  of  fenitrooxon  and 
fenitrothion  as  well  as  3-methyl-4-nitrophenol  indi- 
cates that  hydrolysis  of  both  P-O-aryl  and  P-O- 
alkyl  bonds  occurred.  Glycoside  and  sulfate  conju- 
gates of  both  phenols  were  inferred  in  the  hepato- 
f>ancreas.  Higher  levels  of  fenitrooxon  and  lower 
evels  of  desmethyl  fenitrothion  were  detected  in 
the  34  ppt  seawater  than  in  the  17  ppt  seawater. 
The  5  C  differential  had  no  significant  effect  on  the 
nature  and  concentrations  of  metabolites  detected 
in  the  seawater.  (Author's  abstract) 
W87-03393 


DENSITY  AND  DISTRIBUTION  OF  CLOS- 
TRIDIUM TETANI  IN  THE  SOIL, 

Toho    Univ.,    Tokyo    (Japan).    Dept.    of   Public 

Health. 

I.  Ebisawa,  M.  Takayanagi,  M.  Kurata,  and  M. 

Kigawa. 

The  Japanese  Journal  of  Experimental  Medicine 

JJEMAG,  Vol.  56,  No.  2,  p  69-74,  1986.  3  tab,  6 

ref. 

Descriptors:  'Tetanus  toxin,  'River  shorelines, 
•Pond  shorelines,  'Rice  fields,  'Clostridium  tetani, 
'Soil  bacteria,  Soil  samples,  Hospitals,  Schools, 
Domiciles,  Japan. 

Clostridium  tetani  or  its  toxin  was  recovered  from 
soil  samples  obtained  at  various  places,  including 
river  and  pond  shorelines,  fields  and  rice  fields, 
yards  of  the  general  population,  school  and  hospi- 
tal compounds,  and  along  roadsides.  C.  tetani  also 
was  recovered  from  10%  and  tetanus  toxin  from 
1%  of  soil  samples  of  only  1  mg.  Two  tetanus 
patients  were  injured  at  their  yards,  where  1  mg 
soil  samples  yielded  C.  tetani;  12/13  soil  samples 
collected  at  the  yard  of  one  these  patients  at  3 
different  times  yielded  C.  tetani.  C.  tetani  was 
isolated  more  readily  from  the  soil  samples  collect- 
ed on  the  surface  than  from  those  collected  deep  in 
the  ground.  (Rochester-PTT) 
W87-03412 


RADIOACTIVITY  IN  AIR,  RAIN,  SOEL, 
PLANTS  AND  FOOD  AFTER  THE  CZERNO- 
BYL  ENCEOENT, 

Giessen  Univ.  (Germany,  F.R.).  Strahlenzentrum. 
K.  Bangert,  C.  Biasing,  A.  Degener,  A.  Jung,  and 
R.  Ratzek. 

Naturwissenschaften  NATWAY,  Vol.  73,  No.  8,  p 
495-498,  August  1986.  7  fig,  4  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Radioactive 
wastes,  'Chernobyl  nuclear  powerplant,  'Radio- 
nuclide pollution,  'Giessen,  'West  Germany,  Air, 
Rainwater  fall,  Soil,  Ryegrass,  Milk,  Goat  milk, 
Meat,  Iodine-131  inhalation,  Thyroid  dose-equiva- 
lent, Adults,  Children,  Soviet  Union. 

Measurements  of  gamma-emitting  radionuclides  by 
gamma-spectroscopy  from  Giessen,  a  town  about 
60  km  north  of  Frankfurt,  Germany,  F.R.,  are 
reported.  A  germanium-lithium  crystal  detector 
was  used.  Measurements  were  made  from  air,  rain 
water,  soil,  the  forage  grass  Lolium  perenne,  cow 
and  goat  milk,  goat  meat,  and  wild  deer  muscle, 
liver,  and  kidney.  Sampling  began  in  early  May 
1986  and  continued  through  mid- June.  Air  and 
rainwater  contamination  has  fallen  to  very  low 
levels,  but  the  longer-lived  nuclides  persist  in  the 
soil  and  find  their  way  into  plants  and  animals  and, 
ultimately,  man.  Estimates  of  1-131  inhalation  were 
used  to  obtain  a  dose  equivalent  to  the  thyroid  of 
0.1  mSv  and  0.23  Sv,  respectively,  for  adults  and 
young  children  which  showed  the  excess  burden 
caused  by  the  Chernobyl  incident  to  be  small  com- 
pared to  that  caused  by  natural  environmental 
radiation.  (Rochester-PTT) 
W87-03415 


SEDIMENTATION  RATES  AND  HEAVY 
METAL  POLLUTION  OF  SEDEMENTS  EN  THE 
SETO  ENLAND  SEA:  PART  4.  SUO-NADA, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

A.  Hoshika,  and  T.  Shiozawa. 


Journal  of  the  Oceanographical  Society  of  Japan, 
Vol.  41,  No.  5,  p  283-290,  November  1985.  4  fig,  5 
tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Sedimentation  rate,  'Heavy  metals, 
'Marine  sediments,  'Seto  Inland  Sea,  Japan, 
•Water  pollution,  Sediments,  Water  pollution 
sources,  Dating,  Chemical  analysis,  Water  analysis. 
Copper,  Zinc. 

Sedimentation  rates  and  the  sedimentary  record  of 
anthropogenic  metal  loads  were  determined  in  the 
Suo  Nada  area  of  the  Seto  Inland  Sea,  Japan  by 
combining  the  Pb-210  dating  technique  with  heavy 
metal  analysis  of  the  sediments.  The  sedimentation 
rates  vary  from  0. 1 1  to  0.27  g/sq  cm/yr.  Lower 
sedimentation  rates  were  observed  in  the  eastern 
part  of  the  basin,  which  is  characterized  by  a 
bottom  with  sand  and  gravel  and  fast  tidal  cur- 
rents. Anthropogenic  and  natural  loads  of  copper 
and  zinc  into  the  sediments  are  34,  326,  and  65,  and 
375  tons/yr,  respectively.  The  anthropogenic  loads 
are  fairly  low  compared  with  those  of  the  other 
main  areas  of  sediment  accumulation  in  the  Seto 
Inland  Sea.  The  highest  level  of  zinc  and  copper 
pollution,  observed  in  the  western  part  of  the 
basin,  is  attributed  to  waste  discharge  from  an 
ironworks  since  the  early  1900s.  (Author's  ab- 
stract) 
W87-03430 


HEAVY  METALS  AND  ACCUMULATION 
RATES  OF  SEDEMENTS  EN  OSAKA  BAY,  THE 
SETO  ENLAND  SEA,  JAPAN, 

Government  Industrial  Research  Inst.,  Chugoku, 

Kure  (Japan). 

A.  Hoshika,  and  T.  Shiozawa. 

Journal  of  the  Oceanographical  Society  of  Japan, 

Vol.  42,  No.  1,  p  39-52,  February  1986.  6  fig,  1  tab, 

24  ref. 

Descriptors:  'Heavy  metals,  'Accumulation, 
•Sediments,  'Sedimentation  rates,  'Chemical 
properties,  'Osaka  Bay,  Japan,  'Geochemistry, 
Sedimentation,  Cores,  Dating,  Chemical  analysis, 
Water  analysis,  Copper,  Zinc,  Water  pollution, 
Water  pollution  sources. 

The  metal  load  into  sediments  and  the  change  in 
the  sedimentary  environment  of  Osaka  Bay  were 
studied  through  geochemical  analysis  of  core  sedi- 
ments. Analytical  results  show  that  copper  and 
zinc  pollution  started  in  the  late  1800s;  the  present 
enrichment  ratios  of  copper  and  zinc,  relative  to 
background  levels  are  2.8  and  4.1,  respectively. 
The  present  anthropogenic  copper  and  zinc  loads 
into  Osaka  Bay  sediments  are  47  and  368  tons  per 
year,  while  natural  copper  and  zinc  loads  are  40 
and  186  tons  per  year,  respectively.  The  vertical 
profiles  of  copper  and  zinc  in  four  successively 
separated  fractions  from  the  core  sediments  indi- 
cate that  enrichments  of  copper  and  zinc  in  the 
upper  layer  of  the  sediment  depend  on  increases  in 
the  metal  contents  of  three  of  the  fractions.  At  the 
present  time,  the  sedimentary  loads  of  copper  and 
zinc  over  the  whole  Seto  Inland  Sea  area  are  630 
and  3,500  tons  per  year,  respectively,  while  the 
natural  and  anthropogenic  loads  are  320  and  310 
tons  per  year  for  copper  and  1,800  and  1,700  tons 
per  year  for  zinc,  respectively.  (Author's  abstract) 
W87-03436 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE EN  THE  NITROGEN  CYCLE  EN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  HI.  IN- 
FLUENCE OF  THE  ENVIRONMENTAL  PA- 
RAMETERS ON  THE  RESPONSE  OF  NITRO- 
GEN ASSnvULATION, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03442 


DETECTABEUTY  OF  STEP  TRENDS  EN  THE 
RATE  OF  ATMOSPHERIC  DEPOSITION  OF 
SULFATE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  7A. 


84 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


W87-03452 


HYDROGEOLOGY  AND  MINERAL  WEATH- 
ERING REACTIONS  IN  WATERSHEDS  OF 
CENTRAL  MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03480 


OPTIONS  FOR  MANAGING  UNDERGROUND 
STORAGE  OF  PETROLEUM  PRODUCTS  EN 
VIRGINIA, 

Virginia     Water     Resources     Research     Center, 

Blacksburg. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-03487 


MICROBIOLOGICAL  AND  CHEMICAL 
CHANGES  IN  DRINKING  WATER  SYSTEMS 
CAUSED  BY  DECREASED  TEMPERATURE 
DURING  THE  SUMMER  MONTHS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

J.  T.  O'Connor. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 11299. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Missouri  Water  Resources  Research  Center,  Co- 
lumbia, September  1985.  33  p,  15  fig,  6  tab.  Con- 
tract 14-O8-0OO1-G-916-O5.  USGS  Project  G-916- 
05. 

Descriptors:  *Drinking  water,  'Turbidity,  *Water 
treatment,  *Path  of  pollutants,  'Missouri,  Microbi- 
ology, Water  chemistry,  Acridine  orange. 

Research  was  undertaken  to  diminish  the  incidence 
of  microbiological  and  chemical  problems  in  public 
drinking  water  systems.  Eighty-three  Missouri 
water  supplies  were  evaluated  with  respect  to  mi- 
crobial regrowth,  aftergrowth  and  trihalomethane 
formation.  In  addition,  the  performance  of  treat- 
ment processes  in  removing  turbidity,  particulate 
organic  carbon  and  bacteria  (as  measured  by  con- 
form, HPC  and  direct  count)  was  evaluated.  The 
results  of  this  study  indicated  that  turbidity  reduc- 
tions did  not  serve  as  an  index  of  microbial  remov- 
al efficiency.  Bacterial  regrowth  was  not  associat- 
ed with  increases  in  turbidity  in  the  distribution 
system.  (O'Connor-Univ.  MO) 
W87-03491 


FATE  OF  ALDICARB  IN  WISCONSIN 
GROUNDWATER, 

Wisconsin     Univ.-Madison.      Water     Resources 

Center. 

J.  M.  Harkin,  G.  Chesters,  F.  A.  Jones,  R.  N. 

Fathulla,  and  E.  K.  Dzantor. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-215936. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

Technical  Report  WISWRC  86-01,  1986.  49  p,  8 

fig,  10  tab.  USGS  Project  G942-02. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Aldicarb,  'Agricultural  chemicals, 
•Groundwater  movement,  'Groundwater  pollu- 
tion, 'Pesticides,  Groundwater,  Soil  properties. 

Small  amounts  of  aldicarb  sulfoxide  and  sulfone 
leach  through  sandy  soils  to  shallow  groundwater 
in  central  Wisconsin  fields  where  aldicarb  is  ap- 
plied to  irrigated  potatoes.  Leachate  residue  con- 
centrations decrease  with  application  rates  and 
later  application  time.  The  pattern  of  leaching 
through  soil  and  the  levels  detectable  in  ground- 
water are  invariably  highly  erratic.  Leaching 
occurs  mainly  during  the  late  summer  and  fall  of 
years  of  application;  highest  residue  concentrations 
in  groundwater  occur  later  in  a  zone  near  the 
water  table.  These  levels  dissipate  as  this  zone  is 
overlain  with  uncontaminated  leachate,  but  resi- 
dues disappear  at  rates  faster  than  can  be  ascribed 
to  dilution  and  dispersion  due  to  natural  ground- 
water movement.  The  latter  is  complicated  by 
water  table  fluctuations  and  flow  perturbation 
caused  by  water  extraction  for  irrigation.  Residue 
attenuation  is  apparently  accelerated  by  hydrolysis 


in  the  alkaline  groundwater  and  degradation  by  a 
variety  of  groundwater-inhabiting  bacteria.  The 
groundwater  alkalinity  increases  with  depth  and 
fluctuates  seasonally,  rising  in  summer  with  C02  in 
the  water,  which  dissolves  dolomitic  limestone  in 
the  aquifer  sediments.  (USGS) 
W87-03501 


SULFATE  RETENTION  BY  FOREST  SOILS  OF 
CENTRAL  NEW  ENGLAND, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 
Soil  Sciences. 
J.  H.  Baker. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235678. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Massachusetts  Water  Resources  Research  Center, 
Amherst,  Publication  No.  151,  April  1986.  32  p,  5 
fig,  6  tab,  30  ref.  Contract  1 4-08-000 1-G9 12-04. 
USGS  Project  G9 12-04. 

Descriptors:  'Acidic  soils,  'Acid  rain,  'Path  of 
pollutants,  'Sulfates,  'Acid  deposition,  'Forest 
soils,  'Forest  hydrology,  'Neutralization,  Adsorp- 
tion, Chemical  composition,  Retention  capacity, 
Groundwater,  Aluminum,  Calcium,  Iron,  New 
England. 

Neutralization  of  acid  deposition  by  acid  soils  may 
depend,  in  part,  on  adsorption  of  sulfate.  To  evalu- 
ate the  ability  of  forested  soils  of  Central  New 
England  to  adsorb  sulfate,  soil  profile  samples 
were  collected  from  8  sites  that  had  been  sampled 
in  1962.  Extractable  sulfate,  exchangeable  Al,  ex- 
changeable 'bases',  and  pH  were  measured  for  both 
sets  of  samples.  Sulfate  adsorption  isotherms,  or- 
ganic C,  and  extractable  Fe  oxides  were  measured 
also  for  samples  collected  in  1984.  The  samples 
collected  in  1962  were  less  acidic  than  those  col- 
lected in  1984  as  indicated  by  their  higher  pH  and 
lower  exchangeable  Al  content.  Extractable  sulfate 
was  lower  in  two  soils  in  1984.  However,  in  the 
deeper  subsoil  horizons  of  the  other  soils,  equilibri- 
um sulfate  concentrations  were  greater  in  the  1962 
samples  than  in  the  1984  samples.  These  results 
suggest  that  extractable  soil  sulfate  may  have 
peaked  between  1962  and  1984  and  that  most  of 
the  soils  are  now  releasing  rather  than  adsorbing 
sulfate.  Sulfate  adsorption  may  not  now  be  contrib- 
uting to  neutralization  of  acid  deposition  in  these 
soils.  (Kaynor-Univ.  MA) 
W87-03554 


SEDIMENTOLOGY,  GEOCHRONOLOGY, 

AND  TRACE  METALS  EN  THE  NANTICOKE 
AND  CHOPTANK  RIVERS,  CHESAPEAKE 
BAY, 

Maryland  Univ.,  College  Park.  Water  Resources 

Research  Center. 

M.  S.  Kearney,  L.  G.  Ward,  C.  M.  Cofta,  G.  R. 

Helz,  and  T.  M.  Church. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-235645. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Technical  Report  84,  November  1986.  94  p,  16  fig, 

11   tab,   75   ref,   2  append.   Contract   14-08-0001- 

G911.  USGS  Project  G911-03. 

Descriptors:  'Estuaries,  'Sedimentology,  'Geo- 
logic history,  'Trace  metals,  'Toxicity,  Rivers, 
Riverbeds,  Salt  marshes,  Wetlands,  Pollen,  Lead 
radioisotopes,  Radioactive  dating,  Silicon,  Copper, 
Zinc,  Cadmium,  Lead,  Hydrocarbons,  Maryland, 
Choptank  River,  Nanticoke  River,  Blackwater 
Wildlife  Refuge. 

Marsh  and  subtidal  sediments  in  the  Nanticoke  and 
Choptank  Rivers  and  Blackwater  Wildlife  Refuge 
of  Maryland's  Eastern  Shore  were  analyzed  for 
historic  changes  in  trace  metal  and  Polycyclic 
Aromatic  Hydrocarbons  (PAH)  content.  Long- 
term  accretion  rates,  determined  from  210Pb 
geochronology  and  historical  land  use  changes  re- 
corded in  fossil  pollen,  ranged  from  0.18  to  0.74 
cm/yr  and  decreased  down  the  estuary.  Changes 
in  pine  pollen  concentrations  suggest  marsh  accre- 
tion rates  have  accelerated  since  the  late  19th 
century.  Most  core  profiles  indicate  recent  regional 
enrichment  in  Pb,  Zn,  and  Cu.  Average  flux  meas- 
urements give  rates  of  2  micrograms/sq  cm/yr  for 
Pb,  7  micrograms/sq  cm/yr  for  Zn,  0.5  micro- 
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grams/sq  cm/yr  for  Cu,  and  2  micrograms/sq  cm/ 
yr  for  V.  These  fluxes  are  within  the  range  report- 
ed for  measurements  of  bulk  precipitation.  Only 
one  core,  taken  next  to  the  Vienna  power  plant, 
showed  strong  enrichment  in  Cr  and  Ni,  both 
generally  found  in  high  concentrations  in  power 
plant  emissions.  Analyses  of  cores  from  each  of  the 
major  study  areas  indicate  recent  enrichment  in 
PAH,  although  the  increase  was  often  not  uniform. 
Fluxes  of  benz(a)anthrene  to  the  Choptank  and 
Nanticoke  Rivers  (1  and  4  micrograms/sq  cm/yr, 
respectively)  are  typical  or  rural  areas  whereas  a 
higher  flux  (8  micrograms/sq  cm/yr)  was  found 
for  a  marsh  site  near  the  Vienna  power  plant.  This 
higher  flux  presumably  reflects  atmospheric  inputs. 
(Menzer-Univ.  MD) 
W87-03557 


ENVIRONMENTAL  MODELING  OF  TOXIC 
VOLATDLE  ORGANIC  COMPOUNDS  EN 
RIVERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

G.  Eiceman,  and  F.  Cadena. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-237062. 

Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,  Technical   Completion   Report   No. 

173,  July  1983.  46  p,  15  fig,  4  tab,  21  ref.  Project 

1345658. 

Descriptors:  'Toxic  wastes,  'Water  pollution 
sources,  'Volatile  organic  compounds,  'Priority 
pollutants,  'Path  of  pollutants,  'New  Mexico, 
Model  studies. 

Accidental  or  deliberate  discharge  of  toxic  Volatile 
Organic  Compounds  (VOC)  in  rivers  may  jeopard- 
ize water  supplies  of  urban  centers  located  down- 
stream from  the  discharge  site.  However,  VOC 
may  be  removed  from  aqueous  solution  in  rivers 
through  the  natural  process  of  volatilization.  An 
integrated  theory  of  volatilization  of  VOC  from 
aqueous  solution  was  developed  using  results  from 
disparate  studies  and  was  altered  to  model  stream 
dynamics.  Preliminary  application  to  a  single  field 
study  was  used  to  demonstrate  the  validity  of  the 
model  as  a  first  approximation.  (Eiceman-NM  St. 
Univ.) 
W87-03558 


ROLE  OF  NITROGEN,  PHOSPHORUS  AND 
ntON  IN  OCCURENCE  OF  ALGAL  BLOOMS 
AT  ABIQUIU  AND  COCHITI  RESEVOERS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy- 

G.  V.  Johnson,  and  L.  L.  Barton. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-237088. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
185,  April  1985.  153  p,  19  fig,  65  tab,  39  ref. 
Project  1345632. 

Descriptors:  'Algal  control,  'New  Mexico, 
•Water  pollution  effects,  'Algae  blooms,  Nitrogen, 
Phosphorus,  Iron,  Aphanizomenon,  Selenastrum, 
Anabaena,  Nutrient  budget,  Nitrogen  fixation,  Pri- 
mary productivity,  Alkaline  reservoirs,  Abiquiu 
Reservoir,  Cochiti  Reservoir. 

The  alkaline  reservoirs  of  Abiquiu  and  Cochiti  in 
northern  New  Mexico  were  examined  over  the 
period  of  1977-1979  to  determine  which  nutrients 
influence  the  cyanobacterial  blooms  and  to  charac- 
terize phytoplankton  activities.  Nutrients  found  to 
limit  growth,  singularly  or  when  combined,  includ- 
ing nitrogen,  phosphorus  and  iron.  Aquazine, 
copper  sulfate  and  paraquat  were  evaluated  as 
chemical  control  agents  for  phytoplankton.  De- 
creases and  changes  in  the  population  of  phyto- 
plankton were  observed  after  copper  sulfate  and 
Aquazine  additions;  however,  paraquat  eliminated 
all  phytoplankton.  Nutrient  balance  analyses  indi- 
cated that  46%  of  the  nitrogen  and  48%  of  the 
phosphorus  entering  Abiquiu  Reservoir  were  re- 
tained. For  Cochitit  Reservoir  during  a  low  runoff 
year  retention  was  55%  for  nitrogen  and  55%  for 
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phosphorus.  Surface  loading  of  nitrogen  and  phos- 
phorus occurs  at  extremely  high  levels;  however, 
the  rapid  movement  of  water  through  these  reser- 
voirs minimizes  the  impact  of  excessive  nutrient 
loading.  The  abundance  of  phosphorus  relative  to 
nitrogen  in  influent  waters  strongly  favors  nitro- 
gen-fixing cyanobacteria  resulting  in  occasional 
Aphanizomenon  blooms  during  the  summer 
months.  (Johnson-NM  Univ.) 
W87-03562 


IMPLEMENTATION,  SENSITIVITY  ANALY- 
SIS AND  APPLICATION  OF  THE  'ILWAS* 
MODEL  OF  ACID  PRECIPITATION  IMPACTS 
TO  PANTHER  LAKE  AND  WALKER  BRANCH 
WATERSHEDS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Civil  Engi- 
neering. 

F.-J.  Chang,  J.  W.  Delleur,  and  A.  R.  Rao. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-238953. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Indiana  Water  Resources  Research  Center, 
Purdue,  Technical  Report  176,  June  1986.  199  p, 
33  tab,  40  fig,  39  ref,  2  append.  Contract  14-08- 
0001-G1016.  USGS  Project  G1016-03. 

Descriptors:  *Acid  rain,  *ILWAS  model,  'Sensi- 
tivity analysis,  'Simulation  analysis,  'Computer 
models,  Model  studies,  Geochemistry,  Watershed 
management,  Hydrologic  models. 

The  characteristics  of  the  hydrochemical  responses 
and  sensitivities  of  two  watersheds  to  acidic  depo- 
sition were  studied  using  the  ILWAS  model  as  the 
principal  analytical  tool.  The  ILWAS  model  de- 
veloped by  the  Electric  Power  Research  Institute 
(EPRI)  was  mounted  and  tested  on  several  com- 
puters at  Purdue  University.  Data  for  the  Panther 
Lake  watershed  in  the  Adirondack  Mountains  of 
New  York  state  furnished  by  EPRI  along  with  the 
ILWAS  were  used  in  a  sensitivity  analysis.  In  this 
analysis  the  sensitivity  of  the  lake  out-flow  acidity 
to  changes  in  the  meterological  inputs,  the  varia- 
bles describing  soil,  surface  condition,  snowmelt, 
and  canopy  were  investigated.  Particular  attention 
was  given  to  the  separation  of  the  key  variables 
from  those  that  are  less  important,  and  therefore, 
could  be  approximated  or  averaged  in  case  of 
nonavailability  in  a  particular  application.  In  gen- 
eral, it  may  be  said  that  the  ILWAS  model  is  an 
excellent  and  powerful  tool  to  model  the  hydro- 
logic  and  ecologic  effects  of  acid  precipitation  on 
watersheds.  Because  of  the  great  detail  with  which 
the  model  simulates  the  hydrogeochemical  proc- 
esses, an  extensive  database  is  required  and  few 
watersheds  were  found  in  the  Central  United 
States  where  this  information  could  readily  be 
obtained  from  the  watershed  investigators.  (USGS) 
W87-03570 


TRANSPORT  OF  ANTHROPOGENIC  RA- 
DIONUCLIDES IN  THE  UPPER  SUB-BASIN 
OF  THE  SAVANNAH  RIVER, 

Clemson  Univ.,  SC.  Dept.  of  Environmental  Sys- 
tems Engineering. 

R.  A.  Fjeld,  A.  W.  Elzerman,  and  J.  A.  Vandeven. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246766. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
South  Carolina  Water  Resources  Research  Insti- 
tute, Clemson,  Report  No.  122,  August  1986,  73  p, 
12  fig,  7  tab,  36  ref.  Contract  14-08-0001-G1043. 
USGS  Project  G 1043-07. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Radioactive  wastes,  'Model  testing,  'Mathe- 
matical models,  'Tritium,  'Cesium  radioisotopes, 
•Radioisotopes,  'South  Carolina,  Radioactivity, 
Reservoirs,  Fallout,  Watersheds,  Suspended  sedi- 
ments, Bottom  sediments,  Rivers,  Savannah  River 
basin. 

A  study  was  undertaken  to  study  the  distribution 
of  major  anthropogenic  radionuclides  in  the  upper 
sub-basin  of  the  Savannah  River,  to  determine  and 
quantify  the  role  of  the  particulate  phase  in  the 
transport  of  Co-60  and  Cs-137,  and  to  evaluate  a 
simple  compartmental  model  for  predicting  H-3 
and  Cs-137  concentrations  in  Hartwell  Lake.  The 
results  showed  that  reactor  releases  of  H-3,  Co-58, 


Co-60,  Cs-134  and  Cs-137  were  confined  to  the 
Seneca  River  arm  of  Hartwell  Lake.  Adsorption 
was  found  to  be  a  significant  process  affecting  the 
transport  of  cesium  radioisotopes.  The  distribution 
coefficient  for  Cs-137  derived  from  field  measure- 
ments was  approximately  90,000  mL/g.  Measure- 
ments of  H-3  in  Hartwell  Lake  suggested  that  the 
concentration  of  reactor  related  radionuclides  in 
portions  of  the  lake  could  possibly  be  estimated 
using  the  compartmental  modeling  approach,  and  a 
single  compartmental  model  was  developed  for  H- 
3  and  Cs-137  in  the  headwaters  of  the  Seneca 
River.  Predictions  of  the  model  were  compared 
with  field  data.  With  a  few  exceptions,  good  agree- 
ment between  the  field  data  and  the  predictions, 
suggesting  that  the  compartmental  approach  might 
prove  useful  in  estimating  the  fate  and  distribution 
of  reactor  related  radionuclides  in  this  system. 
(Fjeld-SC-WRRI) 
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ASSESSMENT  OF  THE  IMPACT  OF  NON- 
POINT  SOURCE  POLLUTION  ON  THE 
URBAN  PORTION  OF  THE  ANACOSTIA 
RIVER, 

District  of  Columbia  Univ.,  Washington.  Water 
Resources  Research  Center. 
M.  H.  Watt,  and  T.  J.  Karikari. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246725. 
Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
DC  WRRC  Report  No.  76,  July  1986.  163  p,  5  fig, 
13  tab,  151  ref,  9  append.  Contract  14-08-0001-G- 
898.  USGS  Project  G898-04. 

Descriptors:  'Urbanization,  'Urban  runoff,  'Path 
of  pollutants,  'Nonpoint  source  pollution,  'District 
of  Columbia,  Water  quality,  Mathematical  models, 
Anacostia  River,  Washington,  D.C.,  Estuaries. 

Pollutant  loads  originating  from  non-point  sources, 
in  the  estuarine  portion  of  the  Anacostia  River 
located  in  the  District  of  Columbia  were  evaluated. 
The  non-point  sources  were  identified  according  to 
the  dominant  form  land  usage  in  a  given  area.  For 
the  urban  setting  under  consideration,  these  includ- 
ed residential  areas  with  detached  and  semi-de- 
tached dwellings,  flats,  garden  apartment  complex- 
es, commercial  establishments,  parks  and  open 
spaces,  parking  and  vacant  lots,  and  construction 
sites.  The  Council  of  Government  Desk  Top 
Model  was  applied  to  determine  the  relative  con- 
tribution of  pollutant  load  from  each  land  use  type. 
The  AMUWQ  simulation  model  was  then  used  for 
analysis  of  the  different  pollutant  constituents  as 
well  as  their  stream  impacts.  The  uncontrolled 
annual  pollutant  constituent  loads  for  sediment, 
lead,  zinc,  phosphorus,  nitrogen  as  well  as  the 
BOD  were  evaluated  for  each  type  of  land  usage. 
A  functional  relationship  between  land  usage  and 
the  various  fractions  constituting  the  pollutant  was 
determined.  From  the  projected  future  land  use,  an 
estimate  of  the  rate  of  change  of  each  fraction  of 
pollutant  with  time  was  obtained.  It  is  estimated 
that  by  year  2000  sediment  and  nitrogen  will  de- 
crease by  10%  and  1.6%  respectively,  while  the 
BOD  increases  by  21%,  phosphorus  by  0.63%, 
lead  by  4.5%  and  zinc  by  3.3%.  It  was  determined 
that  the  present  level  of  pollution  in  the  area  of 
study  has  generally  had  an  adverse  effect  on  the 
environment.  (Watt-D.C.  WRRC) 
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ROLE  OF  USER  CHARGES  IN  GROUNDWAT- 
ER CONSERVATION:  THE  CASE  OF  THE  ED- 
WARDS AQUTFER, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  6C. 
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TIDAL  FLUXES  OF  METALS  THROUGH  THE 
MERSEY  ESTUARY,  1982-1984, 

Water  Research  Centre,  Marlow  (England). 

K.  Whitelaw,  J.  A.  Cole,  P.  C.  Head,  and  P.  D. 

Jones. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  8,  p  1363-1365,  August  1985.  2  tab. 

Descriptors:   'Tides,   'Mersey  Estuary,   'Path  of 
pollutants,  'Heavy  metals,  'Monitoring,  'Metals, 


•Surveys,  'Water  quality,  Solutes,  Trace  metals, 
Sampling,  Water  analysis,  Contamination,  Hydrog- 
raphy. 

The  Mersey  Metals  Flux  Surveys  began  in  1982 
primarily  to  determine  the  fluxes  in  suspension  and 
solution  of  eight  trace  elements  (As,  Cd,  Cr,  Cu, 
Hg,  Ni,  Pb,  Zn)  through  the  Mersey  Narrows 
during  selected  tidal  cycles  so  as  to  derive  the  net 
transport  of  each  element.  Four  surveys  have  been 
completed.  The  cross-sectional  distribution  of  flux 
was  plotted  at  selected  time  intervals  and  spatially 
integrated  to  provide  the  tidal  load  of  each  constit- 
uent throughout  the  tidal  cycle.  A  further  time- 
wise  integration  provides  the  net  tidal  transport. 
Data  on  dissolved  and  particulate  chromium  trans- 
port were  compared  for  surveys  completed  in  1982 
and  1983.  Particulate  Cr  dwarfs  dissolved  transport 
at  all  tidal  ranges  although  the  latter  is  far  less 
variable  than  the  particulate  transport.  Net  tidal 
figures,  as  a  percentage  of  the  flood  tide  transport, 
increase  with  tidal  range.  Net  transport  of  metals 
and  suspended  solids  were  presented  for  the  Sep- 
tember 1983  survey.  The  percent  figures  for  partic- 
ulate Cr  and  Hg  and  for  dissolved  Cr  and  As  were 
extremely  similar,  in  contrast  to  the  other  particu- 
late determinants  which  were  either  insignificant 
or,  in  the  case  of  Ni,  strongly  negative,  showing  a 
landward  net  movement.  (Doria-PTT) 
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SELENIUM  IN  THE  SAN  JOAQUIN  VALLEY, 

California  Univ.,  Davis.  Agricultural  Experiment 

Station. 

For  primary  bibliographic  entry  see   Field   5G. 
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WATER  ABSTRACTION  AND  POLLUTION 
CONTROLS  FOR  ON-SHORE  OIL  EXPLORA- 
TION AND  DEVELOPMENT, 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

For  primary  bibliographic  entry  see  Field   5G. 
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POLYCYCLIC  AROMATIC  HYDROCARBONS 
US  MUSSEL  AND  FISH  FROM  THE  FINNISH 
ARCHIPELAGO  SEA, 

Turku  Univ.  (Finland).  Lab.  of  Food  Chemistry. 
K.  Rainio,  R.  R.  Linko,  and  L.  Ruotsila. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  3,  p  337-343, 
September  1986.  1  fig,  2  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Finland,  'Tissue  analysis,  'Polycyclic  aro- 
matic hydrocarbons,  'Mussels,  'Fish,  'Finnish  Ar- 
chipelago Sea,  Gas  liquid  chromatography,  Pike- 
perch,  Burbot,   Marine  pollution,  Baltic  herring. 

Preliminary  data  for  the  polycyclic  aromatic  hy- 
drocarbon (PAH)  content  in  blue  mussel  and  fish 
from  the  Finnish  Archipelago  Sea  were  presented. 
Blue  mussels  were  collected  from  algae  and  by 
diving.  Baltic  herring,  pike-perch,  and  burbot  were 
netted.  Separate  composite  samples  of  mussel  and 
Baltic  herring  were  made  up.  Pike-perch  and 
burbot  were  analyzed  individually  using  samples  of 
the  back  muscle,  liver,  and  gall.  Samples  were 
homogenized  and  digested.  Following  digestion, 
the  methanol-KOH  supernant  was  extracted  with 
cyclohexane.  The  PAH's  were  separated  from  the 
hydrocarbons.  Gas  chromatography  was  used  to 
analyze  PAHs.  Naphthalene,  phenanthrene  and 
pyrene  were  found  in  most  of  the  samples,  while 
benzo(a)pyrene  in  only  two  samples.  Few  of  the 
studied  14  PAH  components  were  found  in  fish 
muscle.  Naphthalene  was  present  in  the  liver  of 
pike-perch  and  burbot  and  in  the  gall  bladder  of 
the  latter.  As  in  fish  muscle  tissues  no 
benzo(a)pyrene  was  detected  in  the  inner  organs  of 
pike-perch  and  burbot.  (Main-PTT) 
W87-03637 
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Hokkaido  Inst,  of  Public  Health,  Sapporo  (Japan). 
For  primary  bibliographic  entry  see  Field  5A. 
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BIOACCUMULATION    OF    LEAD,    COPPER, 

IRON,  AND  ZINC  BY  FISH  IN  A  TRANSECT 

OF  THE  SANTA  CATARINA  RIVER  IN  CA- 

DEREYTA       JIMENEZ,       NUEVO       LEON, 

MEXICO, 

Institute    Mexicano    del    Seguro    Social,    Mexico 

City. 

C.  M.  Villarreal-Trevino,  M.  E.  Obregon-Morales, 

J.  F.  Lozano-Morales,  and  A.  Villegas-Navarro. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  395-401, 

September  1986.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Bioaccumulation,  *Lead,  'Copper,  *Iron, 
•Zinc,  *Fish,  'Santa  Catarina  River,  'Mexico, 
Tissue  analysis,  Heavy  metals. 

The  possible  presence  of  lead,  copper,  iron,  and 
zinc  in  the  Santa  Catarina  River  and  the  probable 
bioaccumulation  of  these  metals  in  fish  was  investi- 
gated. The  species  for  analysis  were  selected  in 
accordance  to  their  relative  abundance.  Whole 
fishes  from  the  same  species  were  homogenized. 
The  homogenate  was  digested  and  atomic  absorp- 
tion spectrophotometry  analysis  was  performed.  In 
the  fish  bodies,  Zn  and  Fe  were  found  in  greater 
amounts  than  Pb  and  Cu.  The  species  that  con- 
tained the  greatest  quantities  of  these  four  metals 
were  Poecilia  fonnosa  and  Chichlasoma  cyanogut- 
tatum  and  the  species  that  had  the  least  was  As- 
tyanax  mexicanus.  A  bioaccumulation  of  Zn  and 
Fe  can  be  observed  in  the  analyzed  species  because 
the  levels  of  these  metals  are  much  higher  in  fish 
than  in  their  aquatic  environment.  (Maui-PTT) 
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ACCUMULATION  OF  MERCURY  IN  LARVAE 
AND  ADULTS,  CHTRONOMUS  RIPARIUS 
(MEIGEN), 

Milan  Univ.  (Italy).  1st.  di  Biologia. 
B.  Rossaro,  G.  F.  Gaggino,  and  R.  Marchetti. 
Bulletin    of   Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  3,  p  402-406, 
September  1986.  1  fig,  2  tab,  9  ref. 

Descriptors:  'Mercury,  'Aquatic  insects,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Bioaccumulation, 
'Toxicity,  Life  cycles,  Sublethal  effects,  Concen- 
tration, Population  exposure,  Chironomids, 
Larvae. 

Toxicity  test  were  conducted  on  Chironoums  ri- 
parius.  Short  exposure  tests  were  carried  out  to 
evaluate  the  LC50  of  HgC12  for  the  4th  instar  of 
larva  of  C.  riparius.  Tests  were  conducted  with  an 
intermittent-flow  exposure  system.  A  6-channel 
toxicant  injection  system  was  used  to  deliver  5 
toxicant  concentrations  and  a  contol.  A  partial  life 
cycle  test  was  carried  out  to  evaluate  the  accumu- 
lation of  Hg  by  larvae  exposed  to  sublethal  con- 
centrations and  the  transfer  of  metal  into  pupal 
exuviae  and  adults.  The  concentrations  of  Hg  in 
the  water  ranged  from  2  to  9  ppb  in  the  treated 
samples  and  from  0  to  0.52  ppb  in  the  control.  A 
continuous  flow  of  the  toxic  solution  at  0.6  ml  per 
min  per  L  was  maintained  for  30  days.  The  mercu- 
ry concentration  in  the  water  was  anlyzed  by 
flameless  atomic  absorption.  The  bioaccumulation 
tests  were  carried  out  with  an  intermittent  flow  of 
tap  water  containing  a  mean  value  of  5.5  ppb  Hg, 
with  the  concentration  for  the  controls  0.20  ppb. 
The  LC50  was  higher  in  the  static  tests  than  in  the 
intermittent  flow  tests.  The  concentration  of  5.5 
ppb  had  no  effect  on  the  emergence  of  adults. 
Mean  values  of  less  than  8.0  ppm  in  untreated 
samples  were  observed,  while  the  concentration  in 
the  treated  larvae  increased  from  10.7  ppm  after  24 
hours  to  107.6  ppm  after  29  days.  Increasing  con- 
centrations of  Hg  during  treatment  were  also  ob- 
served in  the  emerging  adults,  but  the  levels  were 
lower  than  in  the  larvae.  Pupal  exuviae  had  higher 
concentrations  than  the  adults  and  lower  than  the 
larvae.  (Main-PTT) 
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DISTRIBUTIONS  OF  ORGANIC  CARBON 
AND  SULFUR  IN  SURFICIAL  SEDIMENTS  OF 
THE  MARYLAND  PORTION  OF  CHESA- 
PEAKE BAY, 

Maryland  Geological  Survey,  Baltimore.  Coastal 

and  Estuarine  Geology  Program. 

For  primary  bibliographic  entry  see  Field  2L. 
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COMPACTION  AND  MOVEMENT  OF  INTER- 
STITIAL WATER  IN  BOTTOM  SEDIMENTS 
OF  THE  SAGUENAY  FJORD,  QUEBEC, 
CANADA, 

Quebec   Univ.,   Chicoutimi.    Dept.    des   Sciences 

Fondamentales. 

For  primary  bibliographic  entry  see  Field  2J. 
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SEASONAL  DEPOSITION  OF  FERRIC  HY- 
DROXIDE PLAQUE  ON  ROOTS  OF  WET- 
LAND PLANTS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

A.  A.  Crowder,  and  S.  M.  Macfie. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  9,  p  2120-2124,  August  1986.  6  fig,  1  tab,  24 
ref.   National   Research  Council  (Canada)  Grant 
A0330. 

Descriptors:  'Seasonal  variation,  'Roots,  'Aquatic 
plants,  'Wetlands,  'Ferric  hydroxide,  Ontario, 
Iron,  Biomass,  Shoots,  Hydrogen  ion  concentra- 
tion, Oxidation-reduction  potential,  Aquiculture, 
Hydroponics,  Waterlogged  soils,  Accumulation, 
Heavy  metals,  Toxicity,  Respiration,  Morphology. 

Plaques  of  hydrous  iron  oxides  can  form  on  the 
roots  of  wetland  plants.  Iron  plaque  on  rice  is  of 
economic  interest  as  rice  has  a  narrow  range  be- 
tween iron  deficiency  and  iron  toxicity.  In  three 
wetlands  in  southeastern  Ontario,  ferric  hydroxide 
was  deposited  on  the  roots  of  Typha  latifolia  (max- 
imum, 67000  ppm);  in  four  other  wetlands  deposi- 
tion was  negligible  (<  1000  ppm).  Iron  deposition 
was  seasonal,  with  peak  period  in  July-Aug  corre- 
sponding to  peak  biomass  production  of  shoots.  In 
one  wetland  where  Carex  rostrata  and  Phragmites 
australis  occurred,  seasonal  plaque  formation  was 
similar.  Plaque  formation  was  not  obviously  relat- 
ed to  E  sub  h  and  pH  regimes.  (Alexander-PTT) 
W87-03668 


TRANSPORT  OF  CHLORIDE  ION  IN  A 
WATER-UNSATURATED  SODL  EXHIBITING 
ANION  EXCLUSION, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  V.  James,  and  J.  Rubin. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1142-1149,  September-October 
1986.  7  fig,  3  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  water 
movement,  'Solute  transport,  'Anion  exclusion, 
'Unsaturated  soils,  'Chlorides,  'Miscible  displace- 
ment, Concentration,  Soil  columns,  Soil  water, 
How  rates,  Penetration,  Break-through  curves, 
Pore  volume,  Tracer  studies,  Dispersivity,  Aer- 
ation zone,  Porous  media,  Tritium,  Mathematical 
models,  Velocity. 

Many  solutes  are  present  in  the  unsaturated  zone  as 
a  result  of  municipal  waste  dumping,  chemical 
spills,  nuclear  waste  burial,  agricultural  practices 
and  weathering.  In  order  to  influence  the  fate  of 
these  substances  and  gain  understanding  into  the 
processes  that  affect  them,  the  means  to  predict 
their  distribution  in  time  and  space  within  the 
unsaturated  zone  are  needed.  Miscible  displace- 
ment techniques  were  used  to  create  Cl(-)  concen- 
tration profiles  in  unsaturated  laboratory  columns 
of  Delhi  sand  (Typic  Xeropsamments),  each 
having  a  nearly  uniform  water  content.  The  three 
steady  flow  rates  used  resulted  in  three  different, 
average  water  contents.  Chloride  concentrations 
near  the  top  of  the  column  were  smaller  and  pene- 
tration of  Cl(-)  in  the  column  was  deeper  than 
expected  assuming  that  CI  is  a  noninteracting 
solute.  Such  observations  indicate  the  presence  of 
anion  exclusion.  This  observation  was  further  sub- 
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stantiated  by  chloride  and  tritium  break-through 
curves  obtained  from  a  saturated  column  of  the 
same  soil.  The  saturated  experiments  showed  that 
tritium  occupied  the  entire  measured  pore  volume 
of  the  column,  but  that  Cl(-)  was  restricted  to  a 
smaller  pore  volume.  The  formulation  of  the  con- 
ventional convection-dispersion  theory  for  solute 
transport  in  soil  which  includes  anion  exclusion 
resulted  in  model  calculations  that  fitted  the  un- 
saturated Cl(-)  concentrations  quite  well.  The  dis- 
persion coefficients  obtained  for  the  unsaturated 
profiles  increase  with  water  velocity  and  were 
fewer  than  those  previously  reported  for  compara- 
ble water  velocities  in  the  same  but  saturated  soil. 
The  dispersivity  of  the  unsaturated  soil  was  also 
smaller  than  that  reported  for  the  saturated  soil. 
For  the  experimental  conditions  used,  the  effective 
Cl(-)  exclusion  volume  was  found  to  be  independ- 
ent of  water  content  and  velocity  and  occupied 
about  10%  of  the  unsaturated  water  content.  (Al- 
exander-PTT) 
W87-03672 


CHLORIDE  MOVEMENT  IN  FOREST  SOILS 
OF  NIGERIA, 

International  Inst,  of  Tropical  Agriculture,  Ibadan 

(Nigeria). 

For  primary  bibliographic   entry  see  Field   2G 

W87-03681 


CADMIUM  EM  FRESH  AND  ESTUARINE 
WATERS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
W.  Salomons,  and  H.  N.  Kerdijk. 
Experentia  Supplementum  EXPEAM,  Vol.  50,  p 
24-28,  1986.  5  fig,  22  ref. 

Descriptors:  'Cadmium,  'Estuaries,  'Rivers, 
•Lakes,  'Fate  of  pollutants,  Heavy  metals,  Chem- 
istry, Sediments,  Suspended  sediments. 

The  interactions  taking  place  during  transport  of 
cadmium  in  the  hydrological  cycle  are  discussed, 
with  particular  reference  to  its  movement  in  fresh 
and  estuarine  waters.  In  the  case  of  rivers,  the 
concentration  of  particulate  cadmium  may  depend 
on  discharge.  During  low  discharge,  cadmium  con- 
centrations may  increase  by  a  factor  of  five;  the 
relationship  is  different  in  rivers  containing  locks. 
Processes  involving  cadmium  in  lakes  depend  upon 
boundary  (river-lake,  atmosphere-lake,  and  sedi- 
ment-lake) conditions,  with  pH's  being  an  impor- 
tant parameter.  The  behavior  of  cadmium  in  estu- 
aries is  extremely  complicated,  and  no  common 
behavior  of  cadmium  can  be  defined  in  that  envi- 
ronment, since  both  positive  and  negative  devi- 
ations from  the  theoretical  mixing  curve  have  been 
observed.  (Doria-PTT) 
W87-03701 


CADMIUM  IN  SEDIMENTS, 

Technische   Univ.    Hamburg-Harburg   (Germany, 

F.R.).  Arbeitsbereich  Umweltschutztechnik. 

U.  Forstner. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 

40-46,  1986.  3  fig,  3  tab,  40  ref. 

Descriptors:     'Path  of    pollutants,     'Cadmium, 

•Sediments,    'Heavy  metals,   Adsorption,   Water 

pollution,  Estuarine  environment,  Environment, 
Chemical  properties. 

The  problem  of  cadmium  in  sediments  is  reviewed. 
River  sediment  studies  carried  out  over  the  last  10 
years  are  summarized,  showing  strong  point  source 
emissions  from  industrial  plants,  although  metals 
discharges  are  now  decreasing  due  to  efforts  to 
reduce  wastewater  input.  Factors  that  may  release 
trace  metals  temporarily  immobilized  in  suspended 
and  bottom  sediments  of  aquatic  systems  include 
increased  salinity  (e.g.,  at  the  river-sea  interface), 
redox  changes,  lowering  of  pH,  and  increased 
output  of  organic  chelators.  Environmental  impact 
of  Cd-polluted  sediments  may  depend  on  three 
major  processes:  (1)  a  rise  in  pH  and  oxygen  con- 
tent promoting  the  formation  of  precipitates  that 
serve  as  sinks  for  heavy  metals  through  sorption 
and  coprecipitation;  (2)  solubilization  by  complexa- 
tion  and  reduction  in  waters  rich  in  organic  matter, 
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with  reincorporation  into  sediment  through  ad- 
sorption, flocculation,  polymerization,  and  precipi- 
tation; and  (3)  transport  and  deposition  as  constitu- 
ents of  detrital  minerals  derived  from  rocks  and 
soils,  in  organic  residues,  and  in  solid  waste.  The 
data  were  insufficient  for  assessing  the  quantitative 
extent  of  bioavailable  element  concentrations  from 
solid  speciation  data,  although  it  appears  that  cad- 
mium is  more  readily  accessible  for  plant  uptake 
than  most  of  the  other  potentially  toxic  trace 
metals.  (Doria-PTT) 
W87-03702 


CADMIUM  IN  SLUDGES  USED  AS  FERTILIZ- 
ER, 

Water  Research  Centre,  Stevenage  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03704 


CADMIUM  IN  FRESHWATER  ECOSYSTEMS, 

Commission  of  the  European  Communities,  Ispra 
(Italy).   Dept.  of  Physical  and  Natural  Sciences. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03705 


CADMIUM,  THE  ENVIRONMENT  AND 
HUMAN  HEALTH:  AN  OVERVIEW, 

Purdue  Univ.,  Lafayette,  IN.  Inst,  of  Environmen- 
tal Health. 
K.  J.  Yost. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 
137-144,  1986.  7  fig,  10  tab,  6  ref. 

Descriptors:  *Cadmium,  'Public  health,  *Water 
pollution  effects,  'Toxicity,  'Environmental  ef- 
fects, Ecological  effects,  Air  pollution  effects, 
Waste  management,  Environment,  Wastewater 
treatment,  Technology. 

Estimates  of  cadmium  flow  in  the  environment  and 
related  human  exposures  for  major  cadmium  uses 
and  current  waste  management  practices  were  de- 
veloped. Cadmium  release  to  various  environmen- 
tal compartments  was  quantified  on  a  national  basis 
for  major  uses  and  inadvertent  sources.  Source- 
specific  biotic  and  human  exposure  projections 
were  made  in  some  cases.  For  more  ubiquitous 
sources,  exposure  projections  were  developed  for 
representative  regions.  Cadmium  enrichments  in 
environmental  media  were  compared  to  naturally- 
occurring  levels,  and  two  waste  management/envi- 
ronmental control  strategies  were  considered.  The 
results  were  analyzed  and  subjected  to  sensitivity 
analysis,  and  should  provide  a  systematic  basis  for 
developing  regulatory  policy  decisions.  (Doria- 
PTT) 
W87-03706 


LOSSES  OF  NITROGEN,  PHOSPHORUS,  AND 
SEDIMENT  IN  RUNOFF  FROM  HILL  COUN- 
TRY UNDER  DIFFERENT  FERTILISER  AND 
GRAZING  MANAGEMENT  REGIMES, 

Department  of  Scientific  and  Industrial  Research, 

Palmerston  North  (New  Zealand).  Grasslands  Div. 

M.  G.  Lambert,  B.  P.  Devantier,  P.  Nes,  and  P.  E. 

Penny. 

New  Zealand  Journal  of  Agricultural  Research 

NEZFA7,  Vol.  28,  No.  3,  p  371-379,  October  1985. 

3  fig,  8  tab,  19  ref. 

Descriptors:  'Nitrogen,  'Phosphorus,  'Sediments, 
•Fertilizers,  'Agricultural  runoff,  'Grazing,  'Wa- 
tershed management,  New  Zealand,  Runoff, 
Catchment  areas,  Nutrients,  Rainfall,  Eutrophica- 
tion. 

Eight  0.1-1.5  ha  catchments  near  Woodville,  New 
Zealand  were  monitored  during  1975-79.  Experi- 
mental treatments  were  three  grazing  manage- 
ments (rotational  grazing  with  sheep  (RGS)  or 
cattle  (RGC),  or  set  stocking  with  sheep  (SSS)) 
and  two  fertilizer  practices  (low  (LF)  =  1 1  kg  P/ 
ha/year,  high  (HF)  =  64  kg  P/ha/year  plus  lime). 
Stocking  rates  were  27%  higher  on  HF  than  LF 
areas.  Average  annual  rainfall  and  runoff  values 
were  1,247  and  555  mm,  respectively.  Sediment 
losses  were  greater  under  RGC  than  sheep  graz- 
ing. Total  N  and  P  losses  in  runoff  from  RGC 
catchments  were  higher  than  from  sheep-grazed 


catchments.  No  significant  differences  were  found 
between  RGS  and  SSS  catchments.  Although  con- 
centrations of  N  and  P  in  runoff  water  were  higher 
for  HF  than  LF  catchments,  total  N  and  P  losses 
were  similar  because  HF  runoff  volume  was  about 
25%  lower.  The  proportion  of  total  N  and  P  in 
dissolved  inorganic  form  in  runoff  tended  to  be 
higher  for  HF  than  LF  catchments.  It  was  shown 
that  increases  in  fertilizer  application  and  stocking 
rate  on  hill  country  might  not  increase  total  N  and 
P  losses,  but  can  increase  nutrient  loading  of  runoff 
waters,  accelerating  eutrophication.  (Author's  ab- 
stract) 
W87-03707 


CHANCE-CONSTRAINED/STOCHASTIC 
LINEAR  PROGRAMMING  MODEL  FOR  ACID 
RAIN  ABATEMENT:  II.  LIMITED  COLINEAR- 
ITY, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For   primary  bibliographic  entry   see   Field   5G. 
W87-03721 


COMPOSITION  OF  SNOWFALL,  SNOWPACK 
AND  MELTWATER  IN  THE  SCOTTISH  HIGH- 
LANDS -  EVIDENCE  FOR  PREFERENTIAL 
ELUTION, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-03722 


MONITORING  WATER  AND  SALT  MOVE- 
MENT IN  SOILS  AT  LOW  SOLUTION  CON- 
TENTS, 

California  Univ.,  Davis.  Water  Science  and  Engi- 
neering Section. 

M.  E.  Grismer,  D.  B.  McWhorter,  and  A.  Klute. 
Soil  Science  SOSCAK,  Vol.  141,  No.  2,  p  163-171, 
February  1986.  6  fig,  4  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Monitoring, 
•Soil  water,  'Flow,  'Salts,  'Solute  transport, 
'Model  studies,  Tracers,  Radioactive  tracers, 
Strontium,  Sodium  compounds,  Adsorption,  Soil 
types,  Loam,  Hydrology. 

A  nondestructive  experimental  method  was  devel- 
oped for  measuring  changing  solution  contents  and 
tracer  salt  concentrations  in  unsaturated  soils.  The 
method  utilizes  a  dual-source,  gamma-attenuation 
system.  A  probable-error  analysis  of  solution  con- 
tent and  salt  concentration  determinations  were 
developed  from  the  dual-source  gamma  system, 
and  results  from  flux  controlled  absorption  of 
SrC12  and  Nal  solution  into  two  dry  soils  are 
presented.  Substantial  water  movement  was  ob- 
served apart  from  the  liquid  phase  via  vapor  trans- 
port and  adsorption  mechanisms  in  the  fine-tex- 
tured silt  loam,  but  not  in  the  coarser  sandy  loam. 
Analyses  of  distributions  of  solution  content  and 
salt  concentration  during  absorption  provide  in- 
sight into  the  complex  interactions  of  multiphase 
transport  mechanisms  during  solution  movement  in 
soils  at  low  solution  contents.  (Author's  abstract) 
W87-03726 


MICROPARTICLES  IN  SNOW  FROM  THE 
SOUTH  GREENLAND  ICE  SHEET, 

Copenhagen  Univ.  (Denmark).  Geophysical  Inst. 
J.  P.  Steffensen. 

Tellus  TELLAL,  Vol.  37B,  No.  4/5,  p  286-295, 
September-November  1985.  5  fig,  18  ref.  Danish 
Commission  for  Scientific  Investigations  in  Green- 
land. The  Danish  Natural  Science  Research  Coun- 
cil and  the  European  Economic  Communities 
•contract  CLI-067  DK  (G). 

Descriptors:  'Path  of  pollutants,  'Radioactive 
dating,  'Particulate  matter,  'Snow,  'Greenland, 
•Ice,  'Dusts,  Precipitation,  Seasonal  variation, 
Washouts,  Particle  size,  Stratigraphy,  Dating,  Dis- 
tribution, Temperature  effects. 

A  detailed  analysis  was  made  of  the  concentration 
and  size  distribution  of  insoluble  microparticles 
(dust)  in  snow  from  the  South  Greenland  ice  sheet 
covering  the  years  1980-1983.  An  approximative 


description  of  the  temporal  variations  of  the  size 
distributions  was  obtained  using  Junge  distribu- 
tions to  describe  the  general  features  of  the  meas- 
ured size  distributions  in  the  size  interval  0.55-2.5 
microns.  Variations  of  the  three  measured  param- 
eters, the  bulk  dust  concentration,  N  sub  0.5,  the 
slope  of  the  Junge  distribution,  beta,  and  the  delta- 
18-0  value  of  the  snow  were  compared  and  dis- 
cussed. The  slope,  beta,  varies  seasonally  (low 
values  in  winter  and  high  in  summer),  and  beta 
appears  to  be  more  closely  related  to  the  delta  18- 
O  values  of  the  snow  than  the  bulk  dust  concentra- 
tion. It  is  concluded  that  analysis  of  dust-size  distri- 
bution may  help  to  improve  stratigraphic  ice-core 
dating.  The  delta- 18-0  values  of  the  snow  vary  in 
parallel  with  the  temperature  at  coastal  stations  in 
South  Greenland,  suggesting  the  possibility  to  date 
snow  strata  of  the  order  of  a  month,  provided  that 
diffusion  has  not  yet  obliterated  the  subannual  vari- 
ations of  delta- 18-0.  (Author's  abstract) 
W87-03728 


IDENTIFICATION  OF  POLLUTANT  OR 
TRACER  SOURCES  USING  DISPERSION 
THEORY, 

Institute  of  Hydrology,  Wallingford  (England). 

P.  G.  Whitehead,  R.  J.  Williams,  and  G.  M. 

Hornberger. 

Journal  of  Hydrology  JHYDA7,  Vol.  84,  No.  3/4, 

p  273-286,  May  1986.  5  fig,  3  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Dispersion 
coefficient,  'Tracers,  'Water  pollution  sources, 
'Algorithms,  'Mathematical  studies,  'Simulation, 
Rivers,  River  systems,  England,  Virginia,  Water 
pollution,  Optimization,  Flow,  Streamflow,  Moni- 
toring. 

A  technique  to  identify  the  source  of  a  pollutant  or 
tracer  entering  a  river  system  based  on  dispersion 
theory  uses  an  optimization  algorithm  to  estimate 
Peclet  numbers  and  dispersion  coefficients  from 
tracer  experients  conducted  over  a  range  of  flov 
rates  prior  to  application  to  pollution  problems. 
Data  from  the  Bedford  Ouse  River  in  southeastern 
England  and  White  Oak  Run  in  Virginia  were  used 
to  demonstrate  the  approach.  The  variation  with 
flow  rate  of  stream  velocity  and  dispersion  coeffi- 
cient was  investigated,  and  the  sensitivity  of  the 
technique  to  errors  in  the  dispersion  coefficient 
was  evaluated.  It  is  concluded  that  experimentally 
derived  dispersion  coefficients  are  preferable  to 
values  obtained  using  hydraulic  or  channel  geo- 
metric approaches.  (Author's  abstract) 
W87-03734 


STORM  WATER  POLLUTION  MODELLING: 
BUILDUP  OF  DUST  AND  DIRT  ON  SUR- 
FACES SUBJECT  TO  RUNOFF, 

McMaster  Univ.,  Hamilton  (Ontario). 

W.  James,  and  B.  Shivalingaiah. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  12,  No.  4,  p  906-915,  December  1985.  7  fig,  3 

tab,  21  ref. 

Descriptors:  'Storm  water,  'Mathematical  studies, 
•CHGQUAL  model,  'Water  pollution  sources, 
'Model  studies,  *Dusts,  'Urban  hydrology,  'Sur- 
face runoff,  Hydrology,  Air  pollution,  Water  qual- 
ity, Prediction,  Algorithms,  Accumulation,  Wind, 
Construction,  Runoff,  Pesticides,  Agricultural 
chemicals,  Sensitivity  analysis,  Catchment  areas, 
Ontario,  Watersheds,  Urban  watersheds. 

In  most  stormwater  runoff  models,  the  quality 
algorithms  need  further  development  to  enhance 
their  reliability.  This  study  attempts  to  disaggre- 
gate the  accumulation  process  and  to  develop  im- 
proved algorithms  for  pollutant  buildup.  The  fac- 
tors and  processes  that  affect  buildup  include  at- 
mospheric dustfall  due  to  plumes  of  dust-laden  air, 
wind  effects,  vehicles,  intentional  removals  (e.g., 
street  cleaning),  special  activities  (such  as  construc- 
tion and  demolition),  biological  decomposition, 
and  population-related  activities  (e.g.,  vegetation 
density,  insecticides,  herbicides,  fertilizers,  and 
lawn  cutting).  Mathematical  expressions  for  each 
of  these  mechanisms  were  presented  and  utilized  to 
develop  algorithms  in  the  RUNOFF  module  of  the 
SWMM3    package.    A    separate    multiregression 


88 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


model  was  used  to  generate  atmospheric  dustfall 
from  meteorological  information;  this  was  input  to 
the  new  program  to  calculate  pollutant  accumula- 
tion on  individual  subcatchments.  The  modified 
version  of  the  SWMM3  RUNOFF  block  devel- 
oped by  incorporating  the  new  water  quality  algo- 
rithms is  called  CHGQUAL,  and  was  applied  to  an 
urban  catchment  in  Hamilton,  Ontario.  (Author's 
abstract) 
W87-03747 


SELFPURIFICATION  AND  HAZARDOUS  SUB- 
STANCES IN  RIVERS  (SELBSTREESIGUNG 
UND  KRITISCHE  SCHADSTOFFE  IN 
FUESSGEWAESSERN), 

For  primary  bibliographic  entry  see  Field  5D. 
W87-03756 


FORMATION  OF  TRIHALOMETHANES 
WHICH  CONTAIN  BROMINE,  ITS  PREVEN- 
TION AND  POSSIBnjTY  OF  ELIMINATION, 
PART  H:  REACTION  MECHANISMS  FOR  THE 
TRMALOMETHANE  FORMATION  IN  THE 
COURSE  OF  OXTOATTVE  WATER  TREAT- 
MENT (BDLDUNG  BROMHALTIGER  TRIHA- 
LOGENMETHANE  IN  WASSER,  DIRE  VER- 
HTNDERUNG  UND  MOEGLICHKEITEN  DER 
ELIMINATION.  TELL  U:  REAKTIONSME- 
CHANISMEN  DER  TRTHALOGENMETHAN- 
BDLDUNG  BEI  DER  OXTDATTVEN  WASSER- 
AUFBEREITUNG), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03765 


HEAVY  METALS  IN  SUSPENDED  SOLIDS  OF 
RHINE  RIVER  1974,  1979,  AND  1983/84  -  A 
CONTRIBUTION  TO  INVESTIGATE  DEVEL- 
OPMENT OF  CONTAMINATION  (SCHWER- 
METALLE  IN  DEN  SCHWEBSTOFFEN  DES 
MITTELRHEINS  1974, 1979,  UND  1983/84  -  EIN 
BEITRAG  ZUR  TRENDERMnTLUNG), 
Bundesanstalt  fuer  Gewaesserkunde,  Koblenz 
(Germany,  F.R.). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03767 


REMOBEUZATION  OF  HEAVY  METALS 
FROM  RIVER  DEPOSITS  THROUGH  ORGAN- 
IC COMPLEXTNG  AGENTS.  PART  1.  THE  SI- 
MULTANEOUS VOLTAMMETRIC  DETERMI- 
NATION OF  CU,  PB,  CD,  NI,  ZN  AND  MN 
(ZUR  REMOBILISIERUNG  VON  SCHWERME- 
TALLEN  AUS  FLUSSSEDIMENTEN  DURCH 
ORGANISCHE  KOMPLEXBILDNER:  1  MITT. 
DD3  GLEICHZELTIGE  VOLTAMMETRISCHE 
BESTTMMUNG  VON  CU,  PB,  CD,  NI,  ZN,  UND 
MN), 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Le- 
bensmittelchemie. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03771 


METAL  CONCENTRATIONS  IN  MUSCLE  OF 
FISH  FROM  AQUATIC  SYSTEMS  IN  EAST 
TENNESSEE,  U.S.A., 

East  Tennessee  State  Univ.,  Johnson  City.  Dept.  of 

Health  Sciences. 

R.  D.  Blevins,  and  O.  C.  Pancorbo. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  4,  p  361-371,  August  1986.  1  fig,  4  tab,  22  ref. 

Descriptors:  'Heavy  metals,  *Path  of  pollutants, 
•Tissue  analysis,  *Aquatic  life,  Contamination, 
Tennessee,  Metals,  Fish,  Catfish,  Aquatic  habitats, 
Concentration. 

In  parts  of  the  United  States,  municipal  and  indus- 
trial wastewater  discharges  into  aquatic  habitats 
are  threatening  aquatic  life  and  public  health. 
During  a  five  year  period,  heavy  metal  residues 
were  determined  in  striated  muscle  of  268  fish 
specimens  harvested  from  several  aquatic  systems 
in  Tennessee.  Elevated  concentrations  of  Hg,  Mn, 
and  Cd  were  found  in  the  muscle  of  fish  from 
several  of  the  aquatic  systems  studied;  concentra- 


tion of  Hg  exceeded  the  U.S.  Food  and  Drug 
Administration  action  level  of  1.0  ppm  for  food 
intended  for  human  consumption.  In  general,  the 
concentration  of  the  other  metals  in  fish  muscle 
were  low.  Moreover,  muscle  metal  content  did  not 
vary  among  the  three  fish  groups  (i.e.,  game  fish, 
catfish,  and  rough  fish)  investigated  at  any  one  of 
the  nine  sampling  stations  established.  The  results 
of  this  study  are  in  agreement  with  the  1978-1979 
pilot  survey  of  Young  and  Blevins  (1981)  conduct- 
ed at  the  same  sampling  stations.  It  appears  that  in 
this  region  of  Tennessee,  heavy  metal  contamina- 
tion of  fish  tissues  has  neither  improved  nor  dete- 
riorated during  the  last  five  years.  (Author's  ab- 
stract) 
W87-03784 


CONCENTRATION  AND  DEPOSITION  OF 
TRACE  METALS  IN  ONTARIO-1982, 

Ontario  Ministry  of  the  Environment,  Toronto. 

Air  Resources  Branch. 

W.  H.  Chan,  A.  J.  S.  Tang,  D.  H.  S.  Chung,  and 

M.  A.  Lusis. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  4,  p  373-389,  August  1986.  7  fig,  9  tab,  25  ref. 

Descriptors:  *Path  of  pollutants,  *Wet  deposition, 
•Spatial  distribution,  *Dry  deposition,  *Trace 
metals,  *Acid  rain,  Rainfall,  Ontario,  Heavy 
metals,  Precipitation,  Sedimentation. 

Significant  efforts  have  been  devoted  to  the  moni- 
toring of  acid-base  related  constituents  as  a  result 
of  the  general  awareness  of  the  potential  impacts  of 
acid  rain  and  long  range  transport  on  ecosystems 
and  materials.  Trace  metals  in  air  and  precipitation, 
both  wet  and  dry  in  Ontario  in  1982,  in  general, 
decreased  from  south-to-north  in  both  concentra- 
tion and  deposition.  Patterns  differed  with  each 
parameter  although  certain  groups  of  metal  (e.g., 
Fe  and  Al;  Pb,  Sn,  and  Mn)  displayed  similar 
patterns.  In  general  wet  deposition  was  greater 
than  dry  deposition  at  all  sites.  Geographically,  the 
variability  in  the  wet  to  dry  deposition  ratio  for 
coarse  particles  (MMD  >  2.5  micron)  being 
higher  away  from  the  source  areas.  Scavenging 
ratios  (W)  are  derived  from  the  precipitation  and 
air  concentrations  of  trace  metals.  The  scatter  in  W 
is  quite  large  for  all  trace  metals,  up  to  2  orders  of 
magnitude.  There  was  little  seasonal  variability  in 
W  for  fine  particles  (Pb,  Mn,  Zn,  and  Cd).  Howev- 
er, coarse  particles  (Fe.  Al,  and  Cu)  were  more 
efficiently  scavenged  by  snow  than  by  rain.  (Au- 
thor's abstract) 
W87-03785 


EFFECT  OF  SECONDARY  EFFLUENTS  ON 
EUTROPHICATION  IN  LAS  VEGAS  BAY, 
LAKE  MEAD,  NEVADA, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03786 


CHEMISTRY  DD7FERENCES  IN  TWO 
STREAMS  ENTERING  AN  ACIDIC  LAKE  EN 
THE  ADIRONDACK  MOUNTAINS,  NEW 
YORK  (U.SA.), 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-03788 


RELATIONSHD?  OF  AMBffiNT  ATMOSPHER- 
IC HYDROCARBON  (C12-C32)  CONCENTRA- 
TIONS TO  DEPOSITION, 

AC  Labs.,  Miramar,  FL. 

C.  T.  Fanner,  and  T.  L.  Wade. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol  29, 

No.  4,  p.  439-452,  August  1986.  5  fig,  4  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  *Source  of  pollut- 
ants, 'Fallout,  'Hydrocarbons,  'Deposition  (at- 
mospheric), Pyrolysis,  Fuel,  Atmosphere,  Pollut- 
ants. 

Hydrocarbons  (HCs)  are  an  important  class  of 
atmospheric  organics.  The  investigation  of  higher 
molecular  weight  (C12-C32)  atmospheric  HC  is 
necessary  since  some  HC  are  known  or  suspected 
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carcinogens,  (for  example,  polynuclear  aromatic 
hydrocarbons  which  are  on  the  EPA  priority  pol- 
lutant list,  because  they  may  react  in  the  atmos- 
phere to  produce  such  oxidants  as  03.)  Biogenic 
atmospheric  HC  sources  include  plant  emissions 
and  the  products  of  pyrolysis.  Anthropogenic  at- 
mospheric HC  sources  include  particulate  and  gas- 
eous emissions  from  combustion  of  fossil  fuels, 
industrial  processes,  and  petroleum  or  coal  refin- 
ing. Wet  deposition  and  dry  deposition  are  impor- 
tant removal  mechanism  for  atmospheric  HC. 
While  the  wet  depostion  rate  is  higher,  dry  deposi- 
tion may  be  the  dominant  removal  mechanism, 
because  of  the  increased  number  of  dry  deposition 
days  as  compared  to  the  wet  deposition  days. 
(David-PTT) 
W87-03790 


MICROBIAL  METHYLATION  OF  MERCURY 
IN  UPPER  WISCONSEN  RTVER  SEDEMENTS, 

Wisconsin  Univ.-La  Crosse.  River  Studies  Center. 
S.  M.  Callister,  and  M.  R.  Winfrey. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  4,  p  453^65,  August  1986.  6  fig,  2  tab,  28  ref. 

Descriptors:  'Path  of  pollutants,  'Isotope  studies, 
*Fate  of  pollutants,  'Methylmercury,  'Microbial 
methylation,  'Mercury,  Wisconsin  River,  Oxygen- 
ation, Sediments. 

The  microbial  methylation  of  Hg  was  studied  in 
water  and  sediments  from  the  Wisconsin  River  by 
quantifying  the  methylation  of  radioactive  Hg(II) 
(203Hg(NO3)2).  Methylation  activity  was  nearly 
detectable  in  the  water,  highest  in  surface  sedi- 
ments (0  to  4  cm)  and  decreased  with  increasing 
sediment  depth.  Methylation  had  a  temperature 
optimum  of  35  C.  Organically  enriched  sediments 
revealed  higher  methylation  activity  than  less  eu- 
trophic  sediment.  Methylation  activity  in  sedi- 
ments was  stimulated  by  the  addition  of  peptone 
but  not  by  glucose  or  starch.  Oxygenation  of  sedi- 
ments inhibited  methylation  activity.  A  summer- 
time peak  in  methylation  activity,  observed  in 
water,  floe,  and  sediments,  was  related  to  factors 
other  than  temperature.  More  than  98%  of  the 
added  203Hg(H)  was  bound  to  sediments  within  4 
hours  of  inoculation,  while  more  than  3%  was 
methylated  during  a  10-day  incubation.  As  much 
as  7%  of  the  added  203Hg(II)  was  methylated  in 
other  experiments,  suggesting  that  bound  Hg  is 
available  for  methylation.  These  data  suggest  that 
organic-rich  surficial  sediments  in  the  Wisconsin 
River  can  produce  significant  amounts  of  toxic 
methylmercury  during  late  summer  months.  (Au- 
thor's Abstract) 
W87-03791 


HEADWATER  LAKE  CHEMISTRY  DURING 
THE  SPRING  FRESHET  US  NORTH-CENTRAL 
ONTARIO, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch. 

J.  R.  M.  Kelso,  C.  K.  Minns,  J.  H.  Lipsit,  and  D.  S. 

Jeffries. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  3,  p  245-259,  July  1986.  5  fig,  6  tab,  26  ref. 

Descriptors:  'Acid  rain,  'Headwater  lakes,  'Water 
chemistry,  'Source  of  pollutants,  'Input-output 
analysis,  'Alkalinity,  Chemical  properties,  Runoff, 
Ions,  Ontario,  Rain,  Snow,  Lakes,  Precipitation. 

From  data  on  30  headwater  lakes  in  Ontario  it  was 
found  that,  during  the  spring  snow  melt  of  1981,  all 
lakes  underwent  serious  declines  in  alkalinity.  Gen- 
erally, S04(2-),  alkalinity,  Ca(2+)  and  Mg(2+) 
concentrations  were  reduced  by  runoff  and  rain 
then  recovered  to  intermediate  levels  after  the 
major  inputs  declined.  As  expected,  a  range  in 
responses  was  evident  with  lower  alkalinity  sys- 
tems showing  the  greatest  changes.  The  observed 
changes,  however,  were  consistent  with  acid  load- 
ing having  depleted  alkalinity.  In  calculating  an 
input-output  budget  for  each  lake,  it  was  found 
that  changes  in  Cl(-),  Na(+),  and  K(  +  )  were 
consistent  with  atmospheric  inputs  being  the  major 
source  as  the  difference  between  the  expected 
input  and  the  actual  contribution  from  rain  and 
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snow  had  a  mean  near  zero.  There  was  a  signifi- 
cant watershed  source  of  sulphate  that  is  hypoth- 
esized to  be  from  dry  deposition  occurring  prior  to 
snowfall.  (Author's  abstract) 
W87-03793 


DISTRIBUTION  AND  TRANSPORT  OF 
RADIUM  IN  A  TROPICAL  RIVER, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Health  Physics  Div. 

A.  C.  Paul,  and  K.  C.  Pillai. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  3,  p  261-272,  July  1986.  3  fig,  10  tab,  13  ref. 

Descriptors:  'Radium  radioisotopes,  'Source  of 
pollutants,  'Path  of  pollutants,  'Sediment  trans- 
port, 'Tropical  rivers,  Monsoons,  Radium,  Indus- 
trial wastes,  Pollutants,  Outfall. 

The  most  widely  reported  study  on  river  pollution 
concerned  natural  radionuclides,  especially  226Ra. 
The  river  Periyar,  In  Kerala,  was  investigated  for 
conventional  and  radioactive  pollutants.  The  con- 
centration of  Ra  nuclides  in  the  background  zone 
of  the  river  indicate  high  fluvial  input  of  228Ra 
during  monsoon.  The  nuclides,  both  228Ra  and 
226Ra,  were  found  equally  distributed  between  the 
soluble  and  suspended  fractions  in  the  monsoon 
run-off,  which  overwhelmingly  influences  the  dis- 
tribution criteria  during  this  period.  The  distribu- 
tion during  non-monsoon  indicate  significant  zonal 
variations,  the  major  factors  responsible  being  in- 
dustrial effluent  discharges  and  tidal  influx.  Activi- 
ty build-up,  up  to  a  factor  of  10,  was  identified  at 
the  industrial  outfall  area,  mainly  in  non-monsoon 
period  due  to  accumulation  of  the  discharged  ra- 
dionuclides. Sediment  shift,  caused  by  the  high 
run-off  during  monsoon  was  responsible  for  the 
large-scale  transport  of  activity  to  the  backwaters. 
(David-PTT) 
W87-03794 


WATER  QUALITY  CHANGES  IN  SUDBURY 
AREA  LAKES:  A  COMPARISON  OF  SYNOP- 
TIC SURVEYS  IN  1974-1976  AND  1981-1983, 

Ontario  Ministry  of  the  Environment,  Sudbury. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03796 


DRY  DEPOSITION  TO  SNOW  IN  AN  URBAN 
AREA, 

General  Motors  Research  Labs.,  Warren,  MI.  En- 
vironmental Science  Dept. 
J.  M.  Dasch,  and  S.  H.  Cadle. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  3,  p  297-308,  July  1986.  2  fig,  6  tab,  14  ref. 

Descriptors:  'Snow,  'Wet  deposition,  'Dry  depo- 
sition, 'Precipitation,  'Water  pollution  sources, 
Snow    accumulation,    Warren,    Michigan,    Urban 


In  1983-1984  Wet  and  dry  deposition  were  meas- 
ured in  Warren,  MI.  Dry  deposition  was  measured 
to  a  snow  surface  in  a  cutoff  bucket  and  from  the 
increase  in  snow  core  concentrations  with  time. 
The  deposition  velocity  was  calculated  from  the 
ratio  of  the  dry  flux  to  the  ambient  concentration. 
The  dry  deposition  velocities  calculated  to  a  snow 
surface  were  0.082cm/s  for  S02,  2.0  for  HN03, 
0.083  for  NH4(+),  2.0  for  Ca(2  +  )  and  4.3  for  Cl(- 
).  The  values  were  not  much  different  for  a  snow/ 
water  surface  during  melting  compared  to  a  snow 
surface.  However,  in  the  spring  higher  values  of 
0.69  cm/s  for  S02,  6.2  for  HN03,  0.33  for 
NH4(+),  and  4.2  for  Ca(2  +  )  were  found  for  a 
deionized  water  surface.  The  higher  values  may  be 
due  to  the  higher  air  temperature,  the  pH  of  the 
surface  or  to  greater  atmospheric  mixing  during 
this  period.  (Author's  abstract) 
W87-03797 


FE,  AL,  MN  AND  S  CHEMISTRY  OF  SPHAG- 
NUM PEAT  IN  FOUR  PEATLANDS  WITH  DD7- 
FERENT  METAL  AND  SULPHUR  INPUT, 

Villanova  Univ.,  PA.  Dept.  of  Biology. 

R.  K.  Wieder,  and  G.  E.  Lang. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  3,  p  309-320,  July  1986.  2  fig,  4  tab,  46  ref. 


EPA  Grant  R810082-01-0. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Heavy  metals,  'Peat  soils,  Metals,  Trace 
metals,  Iron,  Comparison  studies,  Accumulation, 
Buffering  capacity,  Langmuir  equation. 

Comparisons  among  4  peatland  sites  representing  a 
gradient  of  increasing  Fe,  Al,  Mn  and  S  loading 
indicated  a  large  accumulation  of  total  Fe,  Al,  and 
S,  but  not  Mn,  in  surface  (0  to  20  cm  deep)  peat 
along  the  gradient.  Iron  and  Al  accumulation  were 
contributed  mainly  by  organically  bound  fractions, 
with  oxides  contributing  to  a  lesser  extent.  Al- 
though S04(2-)  and  Fe  sulfides  revealed  increases 
in  concentration  along  the  gradient,  most  of  the 
total  S  accumulation  was  contributed  by  organic, 
rather  than  inorganic  S.  Laboratory  studies  of 
Fe(2  +  )  adsorption  by  peat  indicated  that  increas- 
ing the  pH  of  added  Fe(2  +  )  solutions  (pH  values 
of  3,4,5,  and  6)  did  not  significantly  affect  Lang- 
muir equation  estimates  of  either  maximum 
Fe(2+).  Regardless  of  the  pH  of  the  added 
Fe(2+)  solutions,  final  solution  pH  values  were 
relatively  uniform  averaging  about  3.4,  reflecting  a 
considerable  buffering  capacity  of  Sphagnum  peat. 
Factors  affecting  the  accumulation  of  metals  and  S 
in  peat  remain  topics  for  further  investigation.  (Au- 
thor's abstract) 
W87-03798 


MOVEMENT  OF  XYLENE  THROUGH  UN- 
SATURATED SODLS  FOLLOWING  SIMULAT- 
ED SPILLS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
G.  C.  Barbee,  and  K.  W.  Brown. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  3,  p  321-331,  July  1986.  7  fig,  1  tab,  14  ref. 

Descriptors:  'Xylene,  'Soil  absorption  capacity, 
'Path  of  pollutants,  'Pan  samplers,  'Leachates, 
Water  reppelent  soils,  Lysimeters,  Sand,  Silt, 
Loam,  Clay,  Moisture  meters,  Field  tests. 

A  field  study  was  conducted  to  determine  the 
rapidity  and  extent  of  xylene  movement  after  simu- 
lated spills  on  undisturbed  soils  of  diverse  texture 
and  structure.  To  monitor  xylene  movement, 
porous  ceramic  suction  cups  and  newly  developed 
pan  samplers  were  set  at  a  depth  of  61  cm  in  three 
soils.  A  volume  equivalent  to  a  depth  of  5  cm  of 
dye  labeled  xylene  was  poured  on  the  soil  con- 
tained in  large  lysimeters.  Split  applications  of  1.25 
cm  depth  equivalent  were  also  made  21  days  apart 
on  one  lysimeter  of  each  of  the  soils.  Significant 
quantities  of  xylene  were  noticed  at  the  61  cm 
depth  approximately  1  day,  1  hr,  and  0.5  hr  after 
the  5  cm  application  in  the  loamy  sand,  silt  loam, 
and  clay,  respectively.  Xylene  movement  after  the 
first  1.25  cm  of  the  split  xylene  application  was 
almost  as  rapid  as  after  the  5  cm  application. 
However,  with  the  second  1.25  cm  application  of 
xylene,  free  xylene  was  collected  in  the  leachate  at 
the  61  cm  depth  for  all  three  soils.  Dye  patterns 
from  an  excavation  of  the  soils  indicated  that  the 
xylene  moved  as  a  relatively  uniform  front  in  the 
sand  but  moved  through  isolated  macropores  be- 
tween structural  units  in  the  silt  loam  and  clay 
soils.  (Author's  abstract) 
W87-03799 


INFILTRATION  OF  INORGANIC  COM- 
POUNDS FROM  THE  GLATT  RTVER,  SWIT- 
ZERLAND, ESTO  A  GROUNDWATER  AQUI- 
FER, 

Bern  Univ.  (Switzerland).  Radiochemisches  Lab. 
H.  R.  Von  Gunten,  and  T.  P.  Kull. 
Water,  Air  and  SoU  Pollution  WAPLAC,  Vol.  29, 
No.  3,  p  333-346,  July  1986.  4  fig,  4  tab,  38  ref. 

Descriptors:  'Path  of  pollutants,  Infiltration,  'In- 
organic compounds,  'Groundwater,  'Aquifers, 
Glatt  River,  Switzerland,  River,  Wells,  Leachates, 
Percolation,  Seepage,  Chromatography,  Heavy 
metals,  Anions,  Ions. 

The  behavior  of  dissolved  (<0.45  micron)  inorgan- 
ic compounds  during  infiltration  of  river  water 
into  the  adjacent  aquifer  was  investigated  at  the 
Glatt  River  in  Switzerland.  Samples  of  the  water 


were  taken  from  the  river  and  from  wells  at  dis- 
tances of  2.5,  5,  13,  and  110  m  along  an  estimated 
groundwater  flow  line.  Sodium,  K,  Ca,  Mg,  Sr,  Cr, 
Cu,  Zn,  Cd,  Pb,  Cl(-),  N03(-),  S04(2-),  and  P04(3-) 
were  measured  using  AAS,  NAA,  and  ion  chroma- 
tography. The  concentrations  in  the  river  deter- 
mine the  groundwater  concentrations  of  these  spe- 
cies. However,  the  concentrations  of  N03(-), 
(P04(3-)),  Cr,  Cu,  Zn,  Cd,  and  Pb  are  also  subject 
to  seasonal  variations  in  the  near  infiltration  field. 
These  variations  are  more  than  likely  affected  by 
temperature  dependent  biological  processes  which 
influence  parameters  such  as  pH,  redox  potential 
and  complexing  agents.  (Author's  abstract) 
W87-O38O0 


MODEL  PREDICTIONS  OF  WATERSHED  HY- 
DROLOGIC  COMPONENTS:  COMPARISON 
AND  VERD7ICATION, 

Oak  Ridge  National  Lab.,  TN.  Engineering  Phys- 
ics Section. 

D.  M.  Hetrick,  C.  C.  Travis,  P.  S.  Shirley,  and  E. 
L.  Etnier. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  803-810,  October  1986.  6  fig,  7  tab,  21  ref. 
EPA  Interagency  agreement  DW  89931378-01-0, 
DOE  Contract  DE-AC05-840R21400. 

Descriptors:  'Model  studies,  'Watersheds,  'Path 
of  pollutants,  'Toxic  wastes,  'Hydrologic  models, 
'SESOIL  model,  'AGTEHM  model,  Ecosystems, 
Infiltration,  Comparison  studies,  Evapotranspira- 
tion,  Surface  runoff,  Groundwater  runoff,  Predic- 
tion, Mathematical  models. 

Model  predictions  of  the  relatively  simple  soil 
compartment  of  the  pollutant  tracking  and  fore- 
casting model  SESOIL  were  compared  with  those 
of  the  more  data-intensive  terrestrial  ecosystem 
hydrology  model  AGTEHM.  Comparisons  were 
performed  using  data  from  a  deciduous  forest  stand 
watershed,  a  grassland  watershed,  and  two  agricul- 
tural field  plots.  Good  agreement  was  obtained 
between  model  predictions  for  annual  values  of 
infiltration,  evapotranspiration,  surface  runoff,  and 
groundwater  runoff.  SESOIL  model  predictions 
also  compare  well  with  empirical  measurements  at 
the  forest  stand  and  the  grassland  watersheds.  (Au- 
thor's abstract) 
W87-03812 


EFFECTS  OF  INSECTICIDE  USE  IN  A  PEWE 
SEED  ORCHARD  ON  PESTICIDE  LEVELS  EN 
FISH, 

Georgia  Agricultural  Experiment  Stations,  Athens. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-03814 


STREAM  NTTRATE-N  LOADS  IN  RELATION 
TO  VARIATIONS  IN  ANNUAL  AND  SEASON- 
AL RUNOFF  REGIMES, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Geog- 
raphy. 
A.  R.  Hill. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  829-839,  October  1986.  7  fig,  22  ref. 

Descriptors:  'Seasonal  variation,  'Nitrates,  'Path 
of  pollutants,  'Stream  pollution,  'Annual  runoff, 
•Seasonal  runoff,  'Nitrates,  'Hydrological  regime, 
Stream  discharge,  Ontario,  Canada,  Rivers,  Water- 
shed monitoring,  Nutrients,  Discharge,  Glow, 
Runoff,  Ecosystems,  Simulation. 

The  calculation  of  stream  nutrient  loads  from  a 
sampling  period  of  one  year  or,  at  most,  a  few 
years  may  provide  an  inaccurate  estimate  of  aver- 
age seasonal  or  annual  loads  due  to  considerable 
year-to-year  variations  in  hydrological  regime. 
The  number  of  years  of  record  required  to  give  a 
reliable  estimate  of  long-term  average  N03-N 
loads  was  analyzed  for  E.  Duffin  Creek  and  the 
Nottawasaga  River  in  Ontario,  Canada.  Nitrate 
load  rating  relationships  were  used  in  combination 
with  a  continuous  stream  discharge  record  for  22 
years  (E.  Duffin  Creek)  and  34  years  (Nottawasaga 
River)  to  simulate  long-term  seasonal  and  annual 
variation  in  N03-N  loads.  The  errors  involved  in 
calculating  average  loads  were  examined  by  com- 
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paring  the  loads  derived  from  sampling  periods  of 
one  or  more  consecutive  years  duration  with  the 
estimated  long-term  average  load  for  the  two 
rivers.  Annual  N03-N  loads  for  single  year  deviat- 
ed from  the  long-term  average  load  by  +  or  -  20 
to  53%  in  8  out  of  22  years  in  E.  Duffin  Creek  and 
in  13  of  34  years  in  the  Nottawasaga  River.  Six 
consecutive  years  of  record  would  be  required  for 
both  rivers  to  ensure  that  an  error  of  >  +  or  - 
20%  would  occur  in  only  5%  of  these  observation 
periods.  February-April  N03-N  loads  for  a  single 
year  could  deviate  by  up  to  +90%  or  -61%  from 
the  long-term  average  spring  period  load  for  the 
two  rivers.  A  sampling  period  of  at  least  6-7  years 
would  be  needed  to  estimate  average  N03-N  loads 
for  the  spring  runoff  season  with  an  error  of  <  + 
or  -  20%.  (Author's  abstract) 
W87-03815 


STUDY  OF  URANIUM  AND  THORIUM 
SERIES  ISOTOPES  IN  CHALK  GROUNDWAT- 
ERS OF  LINCOLNSmRE,  U.K., 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

J.  C.  Cuttell,  J.  W.  Lloyd,  and  M.  Ivanovich. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  343-365,  October  1,  1986.  8  fig,  5  tab,  29  ref. 

Descriptors:  'Isotope  studies,  'Groundwater, 
•Water  pollution  sources,  'Radionuclides,  Geohy- 
drology,  Aquifers,  Speciation,  England,  Weather- 
ing, Concentration,  Uranium,  Thorium,  Transport, 
Fissures,  Clays,  Adsorption,  Oxidation-reduction 
potential. 

The  Chalk  aquifer  of  North  Lincolnshire  is  the 
major  regional  source  of  potable  water  and  indus- 
trial water  for  the  chemical  industry  centered  on 
Grimsby  and  Immingham.  The  aquifer  has  been 
the  subject  of  comprehensive  investigations  which 
provided  the  hydrogeological  background  for  the 
study  of  uranium  and  thorium  series  radionuclides. 
The  dominance  of  Eh  in  controlling  the  uranium 
content  of  groundwaters  is  discussed,  and  the 
230Th/234U  activity  ratio  used  as  an  indicator  of 
the  speciation  of  uranium.  In  highly  reduced 
waters  the  230Th/234U  activity  ratio  approaches 
unity,  suggesting  that  the  uranium  in  solution  is 
behaving  similarly  to  thorium  in  the  +4  valence 
state.  In  the  oxidized  environment  the  higher  ura- 
nium content  groundwaters  exhibit  lower  234U/ 
238U  activity  ratios.  A  model  of  mixing  young, 
low  234U/238U  activity  ratio  fissure  waters  with 
old,  high  234U/238U  activity  ratio  pore  waters  is 
discussed,  but  rejected.  It  is  considered  that  prefer- 
ential dissolution  of  234U  in  the  lower  rate  weath- 
ering regimes  produces  the  observed  relationship 
between  uranium  content  and  activity  ratio.  A 
method  of  in-situ  random  release  factor  determina- 
tion is  suggested;  however,  the  calculated  values 
for  random  release  factor  were  disproportionately 
high  for  a  fissure  flow  system.  This,  along  with 
evidence  of  a  radium  depleted  aquifer  matrix  indi- 
cates that  radium  was  being  mobilized  and  trans- 
ported from  the  pore  water  system  to  the  fissure 
system,  and  subsequently  adsorbed  by  clay  miner- 
als lining  the  Chalk  fissures.  (Alexander-PTT) 
W87-03829 


THEORETICAL  METHOD  FOR  COMPUTING 
VERTICAL  DISTRIBUTION  OF  ACmiTY  AND 
SULFATE  PRODUCTION  WITHIN  CUMULUS 
CLOUDS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

C.  J.  Walcek,  and  G.  R.  Taylor. 
Journal  of  the  Atmospheric  Sciences  JAHSAK, 
Vol.  43,  No.  2,  p  339-355,  February  15,  1986.  14 
fig,  5  tab,  37  ref,  append.  EPA  Interagency  Agree- 
ment No.  DW9  30144-01-1. 

Descriptors:  'Acidity,  'Acid  rain,  'Water  pollu- 
tion sources,  'Sulfates,  'Cumulus  clouds,  'Distri- 
bution patterns,  'Theoretical  analysis,  Model  stud- 
ies, Hydrogen  ion  concentration,  Clouds,  Chemical 
analysis,  Mathematical  analysis,  Mathematical 
models. 

An  aqueous  chemistry  model  has  been  combined 
with  an  entraining  cumulus  cloud  model  to  predict 
vertical  distributions  of  pH  within  a  cloud.  The 


cloud  model  predicts  vertical  variations  of  temper- 
ature, pressure,  entrainment  and  liquid  water  con- 
tent. The  aqueous  chemistry  model  incorporates 
the  effects  of  soluble  aerosols,  trace  gases  and 
aqueous-phase  S02  oxidation  on  cloudwater  pH 
levels.  In  the  absence  of  S02  oxidation,  vertical 
distributions  of  pH  were  found  to  be  highly  vari- 
able, depending  on  several  chemical  and  meteoro- 
logical factors.  For  clouds  forming  in  an  environ- 
ment where  the  aqueous  composition  is  determined 
primarily  by  dissolved  sulfate  condensation  aero- 
sol, pH  was  found  to  increase  with  height  above 
cloud  base  primarily  due  to  dilution  by  increasing 
water  content.  If  cloudwater  acidity  levels  are 
predominantly  determined  by  dissolved  S02, 
HN03  and  formic  acid  gas,  pH  variations  with 
height  were  not  so  clearly  defined,  with  the  dilut- 
ing effects  of  entrainment,  liquid  water  content  and 
pressure  being  compensated  for  by  the  increased 
solubility  of  these  gases  at  lower  temperatures. 
When  neutralizing  agents  such  as  ammonia  and 
carbonate-laden  aerosol  are  present  in  cloudy  air, 
acidity  can  actually  increase  with  height  above 
cloud  base.  With  aqueous-phase  oxidation  of  S02 
allowed,  sulfate  production  rates  on  the  order  of 
several  tens  of  micrograms/cu  m/h  were  predicted 
to  occur  in  the  first  kilometer  above  cloud  base, 
driven  predominantly  by  H202  oxidation.  In 
middle  or  upper  cloud  levels,  sulfate  production 
was  considerably  slower,  with  other  oxidation 
pathways  (03  and  peroxyacetic  acid)  becoming 
more  important.  Despite  this  production  of  sulfuric 
acid,  pH  was  predicted  to  increase  with  height 
above  cloud  base  due  to  dilution  by  higher  water 
contents.  These  model  estimates  suggest  that  sever- 
al chemical,  cloud-microphysical  and  cloud-dy- 
namical parameters  must  be  well  characterized  in 
order  to  predict  cloudwater  composition.  (Au- 
thor's abstract) 
W87-03841 


CHANGES  OF  GROUND-WATER  QUALITY 
NEAR  A  WELL  UNDERGOING  AC3D  TREAT- 
MENT, 

Krakow  Technical  Univ.  (Poland). 
W.  Wojcik,  and  A.  Wieczysty. 
Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  724- 
727,  November-December,  1986.  9  fig,  4  ref. 

Descriptors:  'Groundwater  quality,  'Water  pollu- 
tion sources,  'Hydrochloric  acid,  'Hydrogen  ion 
concentration,  'Path  of  pollutants,  Water  pollution 
effects,  Aquifers,  Groundwater  pollution,  Piezom- 
etry,  Fate  of  pollution,  Alkalinity,  Acidity. 

One  of  the  rehabilitation  methods  applied  to  wells 
incrusted  with  iron  is  acid  treatment.  In  many 
cases,  however,  the  owners  of  the  wells  and  con- 
tractors are  concerned  about  possible  aquifer  pollu- 
tion. The  aim  of  field  experiments  has  been  to  find 
out  how  far  hydrochloric  acid  can  migrate  within 
the  unconsolidated  aquifer  during  well  treatment, 
and  what  changes  it  causes  in  the  quality  of 
groundwater.  The  results  of  investigations  showed 
that  changes  of  groundwater  quality  occur  only  at 
a  short  distance  from  the  treated  well.  For  in- 
stance, in  piezometer  No.  2,  located  1.5  m  from 
well  A,  changes  in  pH  were  noticed  1.5  hours  after 
finishing  the  treatment.  During  the  treatment,  the 
pH  never  dropped  below  6.0.  Changes  in  amounts 
of  chloride  were  first  detected  after  4  hours  and 
the  highest  concentration  was  152.4  ppm.  The 
reduction  in  the  amount  of  chloride  which  oc- 
curred before  the  flush-pumping  was  due  to  disper- 
sions of  the  chemicals  and  the  gradual  dissolving  of 
the  chemicals.  The  first  changes  in  alkalinity  were 
found  in  the  same  piezometer  after  2  hours.  The 
highest  alkalinity,  6.4  mval/1,  was  noticed  after  10 
hours.  In  piezometer  No.  5,  3.0  m  from  well  A, 
changes  in  pH  were  first  noticed  after  5  hours.  The 
lowest  pH  of  6.15  occurred  approximately  30 
hours  after  treatment.  The  highest  concentration  of 
chloride,  46.5  ppm,  was  noticed  just  before  the 
flush-pumping.  Therefore,  the  chloride  concentra- 
tion increased  only  30%.  Changes  in  alkalinity 
were  found  after  9  hours,  and  the  highest  value 
was  7.9  mval/1.  In  the  piezometers  and  the  wells  B 
and  C  situated  at  greater  distance  (6.5,  10,  13.0, 
20.5,  and  21.2  m),  no  chemical  changes  were  de- 
tected. (Lantz-PTT) 
W87-03845 


Sources  Of  Pollution — Group  5B 

GEOCHEMISTRY  OF  SALT  WATER  BE- 
NEATH THE  ROLLING  PLAINS,  NORTH- 
CENTRAL  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-03847 


PROBLEMS  INTERPRETING  SAMPLES 
TAKEN  WITH  LARGE-VOLUME,  FALLING- 
SUCTION  SODL- WATER  SAMPLERS, 

California  Univ.,  Santa  Cruz.  Dept.  of  Earth  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7C. 
W87-03850 


MOC  SOLUTIONS  OF  CONVECnVE-DISPER- 
SION  PROBLEMS, 

Atomics  International  Div.,  Richland,  WA.  Rock- 
well Hanford  Operations. 
R.  Khaleel,  and  D.  L.  Reddell. 
Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  798- 
807,  November-December  1986.  12  fig,  13  ref,  2 
append. 

Descriptors:  'Convection,  'Path  of  pollutants, 
♦Fate  of  pollutants,  'Dispersion,  'Method  of  char- 
acteristics, 'Computer  programs,  Computers, 
Flow  pattern,  Mathematical  equations. 

Four  different  convective-dispersion  problems 
were  considered:  (1)  longitudinal  dispersion  in  one- 
dimensional  flow;  (2)  longitudinal  dispersion  with 
and  without  the  tensor  transformation  in  two-di- 
mensional flow;  (3)  longitudinal  and  lateral  disper- 
sion in  unidirectional  flow;  and  (4)  longitudinal  and 
lateral  dispersion  with  and  without  the  tensor 
transformation  in  two-dimensional  flow.  A  steady, 
uniform  flow  field  was  assumed  and  the  porous 
medium  was  homogeneous  and  isotropic.  A  co- 
ordinate transformation  was  necessary  to  check  the 
numerical  solution  using  the  tensorial  form  of  the 
dispersion  coefficient.  The  MOC  (method  of  char- 
acteristics) was  used  to  solve  the  convective-dis- 
persion equations.  The  results  from  the  numerical 
solutions  of  the  dispersion  problems  were  com- 
pared with  available  analytical  solutions.  Excellent 
agreement  was  obtained  between  the  numerical 
and  analytical  solutions  when  the  tensor  transfor- 
mation was  used.  This  provides  strong  evidence 
for  the  accuracy  of  the  MOC  and  the  numerical 
tensor  transformation  used.  The  MOC  appears  to 
be  capable  of  solving  the  longitudinal  dispersion  as 
well  as  the  longitudinal  and  lateral  dispersion  prob- 
lems. No  problems  with  overshoot  occurred  and 
no  numerical  dispersion  resulted  from  the  numeri- 
cal process.  The  small  amount  of  overshoot  that 
occurred  in  the  numerical  solution  is  believed  to  be 
the  result  of  using  a  nine-star  grid  pattern  to  esti- 
mate the  cross  derivatives  for  the  tensor  transfor- 
mation. (Lantz-PTT) 
W87-03854 


MODEL    FOR     VERTICAL    DD7FUSION    IN 
STRATIFTED  FLOWS, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2E. 
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RECALD3RATION  AND  PREDICITVE  RELI- 
ABILITY OF  A  SOLUTE-TRANSPORT  MODEL 
OF  AN  IRRIGATED  STREAM-AQUIFER 
SYSTEM, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4B. 
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BASEFLOW  BUFFERING  OF  STREAMWATER 
ACIDITY  IN  FIVE  MTO-WALES  CATCH- 
MENTS, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

B.  Reynolds,  C.  Neal,  M.  Hornung,  and  P.  A. 

Stevens. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  1/2, 

p  167-185,  October  15,  1986.  5  fig,  6  tab,  20  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Source*  Of  Pollution 


Descriptors:  'Stream  chemistry,  'Acid  rain  effects, 
•Acidity,  'Catchment  areas,  'Wales,  'Water 
chemistry,  'Water  pollution  sources,  Hydrogen 
ion  concentration,  Calcium,  Bicarbonates,  Alumi- 
num, Chemical  analysis,  Grasslands,  Geochemis- 
try. 

Streamwater  pH  and  concentrations  of  calcium, 
bicarbonate  and  aluminum  have  been  monitored  in 
two  forest  and  three  grassland  catchments  at  the 
Plynlimon  area  of  upland  mid-Wales.  Baseflow  in 
all  the  streams  is  characterized  by  waters  bearing 
calcium  and  bicarbonate  and  which  are  low  in 
hydrogen  ions  and  aluminum.  Stormwaters  are 
acidic,  low  in  calcium  and  bicarbonate,  and  contain 
aluminum;  except  in  the  stream  draining  the  miner- 
alized grassland  catchment.  At  this  latter  site, 
streamwater  pH  is  relatively  high  and  constant, 
even  at  high  flows,  and  aluminum  is  not  detected. 
Limited  buffering  of  streamwater  acidity  is  also 
observed  in  the  streams  draining  the  mineralized 
forest  catchment  and  the  agriculturally  improved 
grassland  catchment.  There  is  little  difference  in 
the  means  and  ranges  of  acidity  between  the 
stream  draining  the  unmineralized  part  of  the 
forest  and  the  stream  flowing  from  the  unimproved 
unmineralized  semi-natural  grassland  catchment. 
Mean  concentrations  of  aluminum  are  almost  three 
times  higher  in  the  forest  stream.  The  streamwater 
data  are  discussed  in  relation  to  the  chemistry  of 
soil  waters  and  vegetation  canopy  throughfall  in 
the  forest  and  grassland  systems.  The  significance, 
to  water  quality,  of  the  hydrological  pathways 
operating  in  the  two  systems  is  also  examined.  The 
study  shows  that  the  presence  of  CaC03  in  the 
bedrock,  even  on  a  small  scale,  and  liming  of  the 
land  in  the  catchment  can  both  have  a  marked 
effect  on  stream  water  acidity.  This  result  is  impor- 
tant when  remedial  action  in  areas  subject  to  catch- 
ment acidification  is  considered,  and  demonstrates 
that  it  is  difficult  to  generalize  about  catchment 
responses  to  acidic  atmospheric  inputs.  The  results 
also  show  that  for  catchments  with  similar  soils 
and  bedrock  geology,  those  under  coniferous 
forest  do  not  necessarily  have  more  acid  stream- 
water  than  those  under  semi-natural  grassland 
vegetation.  Aluminum  concentrations  in  the  stream 
are  not  simply  determined  by  Al(OH)3  solubility 
controls  as  streamwater  concentrations  of  alumi- 
num for  the  semi-natural  grassland  catchment  are 
only  one  third  those  for  the  forest  catchment,  even 
though  soil  types  are  the  same.  (Author's  abstract) 
W87-03871 


ANODIC  STRIPPESG  VOLTAMMETRIC 
STUDY  OF  THE  LABILITY  OF  CD,  PB,  CU 
IONS  SORBED  ON  HUMIC  ACTD  PARTICLES, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
T.  U.  Aualiitia,  and  W.  F.  Pickering. 
Water  Research  WATRAG,  Vol.  20,  No.   11,  p 
1397-1406,  November  1986.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Anodic  stripping  voltammetry, 
'Chemical  properties,  'Cadmium,  'Lead, 
•Copper,  'Humic  acid,  'Sorption,  'Path  of  pollut- 
ants, Anodes,  Sodium  compounds,  Salts,  Carboxyl- 
ic  acids,  Resins,  Heavy  metals. 

The  sorption  of  Cd,  Pb  and  Cu  by  humic  acid 
particles  has  been  studied  at  microgram/1  levels 
using  anodic  stripping  voltammetry  (A.S.V.)  on  a 
Hg  film  electrode  as  the  measuring  technique.  The 
variables  examined  included  amount  of  solid 
present  (0.01-0.2%  w/v),  initial  metal  ion  concen- 
tration (10-100  micrograms/1),  systems  pH  (5.3, 
6.35,  8.15)  and  base  electrolyte  composition.  The 
calculated  capacity  for  specific  adsorption  of  the 
metal  ions  was  a  few  mmol  M(2  +  )/kg,  or  less. 
The  apparent  lability  of  part  of  the  sorbed  material 
was  examined  by  analyzing  the  base  solution 
before  and  after  filtering,  and  by  adding  Chelex 
100  particles  to  the  suspension.  Some  sorbed 
Cd(2  +  )  was  A.S.V.  labile,  another  fraction  trans- 
ferred to  the  resin.  The  effect  of  solution  reactions 
on  uptake  was  studied  by  making  the  1  M 
CH3COONa  base  solution  0.2  M  in  a  range  of 
Na(  +  )  salts  (8  different  anions),  or  in  carboxylic 
acid  content  (5  acids)  or  in  compounds  having  S- 
type  bonding  groups.  Formation  of  complex  ions 
in  solution  altered  the  extent  of  metal  ion  uptake, 
and  in  the  case  of  Cu  A.S.V.  peak  size,  shape  and 
position  were  varied.  It  is  suggested  that  natural 


waters  containing  suspended  matter  should  be  ana- 
lyzed by  A.S.V. 'as  received',  as  well  as  after  filtra- 
tion since  response  differences  provide  guidance  in 
respect  to  the  lability  of  sorbed  ions.  (Author's 
abstract) 
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DKTERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBILITIES  BY 
REVERSE  PHASE  CHROMATOGRAPHY  -I: 
THEORY  AND  BACKGROUND, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
W.  J.  Weber,  Y.-P.  Chin,  and  C.  P.  Rice. 
Water  Research  WATRAG,  Vol.  20,  No.   11,  p 
1433-1442,  November  1986.   1  fig,   1  tab,  54  ref. 

Descriptors:  'Partition  coefficients,  'Mathematical 
models,  'Solubility,  'Reverse  phase  chromatogra- 
phy, Organic  compounds,  Sorption,  Path  of  pollut- 
ants, Fate  of  pollutants,  Chromatography. 

Water  solubilities  and  octanol/water  partition  co- 
efficients are  widely  used  to  predict  partitioning 
and  bioconcentration  phenomena  for  hydrophobic 
organic  pollutants  in  aqueous  systems.  This  paper 
is  the  first  in  a  two  part  series  describing  the 
application  of  high  performance  reverse  phase 
liquid  chromatography  (HPRPLC)  for  indirect  es- 
timation of  these  two  physicochemical  parameters 
to  facilitate  environmental  fate  and  transport  pre- 
dictions for  organic  compounds.  Analysis  of  the 
thermodynamic  models  used  to  interlink  HPRPLC 
capacity  factors,  water  solubilities,  and  partition 
coefficients  result  in  several  conclusions:  (1)  the 
partition  coefficient,  water  solubility,  and  capacity 
factor  for  a  solute  can  all  be  correlated  to  its 
saturation-limit  aqueous  activity  coefficient;  (2)  or- 
ganic solutes  may  behave  like  regular  solutions  in  a 
polar  solvents;  (3)  organic  solutes  are  strongly 
influenced  by  solvophobic  interactions  in  water; 
(4)  HPRPLC  retention  times  can  be  used  to  quanti- 
fy the  distribution  behavior  of  a  solute  in  reverse 
phase  systems;  (5)  the  distribution  coefficients  of  a 
solute  for  partitioning  from  water  into  different 
organic  solvent  systems  can  be  correlated  to  each 
other,  provided  that  no  specific  molecular  interac- 
tions occur  between  the  solute  and  the  organic 
solvents;  and  (6)  the  retention  and  selectivity  of  a 
solute  in  a  reverse  phase  system  appears  to  be 
dependent  upon  its  mobile  phase  activity  coeffi- 
cient. (See  also  W87-03897)  (Author's  abstract) 
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DETERMINATION  OF  PARTITION  COEFFI- 
CIENTS AND  AQUEOUS  SOLUBHJTIES  BY 
REVERSE  PHASE  CHROMATOGRAPHY  -  H: 
EVALUATION  OF  PARTITIONING  AND  SOL- 
UBILITY MODELS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Water  Resources  Engineering. 
Y.-P.  Chin,  W.  J.  Weber,  and  T.  C.  Voice. 
Water  Research  WATRAG,  Vol.  20,  No.  11,  p 
1443-1450,  November  1986.  4  fig,  6  tab,  25  ref. 

Descriptors:  'Partition  coefficients,  'Mathematical 
models,  'Performance  evaluation,  'Path  of  pollut- 
ants, 'Solubility,  'Reverse  phase  chromatography, 
Organic  compounds,  Sorption,  Fate  of  pollutants. 

Water  solubilities  and  octanol/water  partition  co- 
efficients are  widely  used  to  predict  partitioning 
and  bioconcentration  phenomena  for  hydrophobic 
organic  pollutants  in  aqueous  systems.  This  paper 
is  the  second  in  a  two  part  series  describing  the 
application  of  high  performance  reverse  phase 
liquid  chromatography  (HPRPLC)  for  indirect  es- 
timation of  these  two  physicochemical  parameters 
to  facilitate  environmental  fate  and  transport  pre- 
dictions for  organic  compounds.  Evaluated  is  the 
relative  predictive  ability  of  these  models  for  a 
wide  range  of  different  classes  of  organic  pollut- 
ants. The  results  reveal  that  the  reverse  phase 
liquid  chromatography  models  developed  in  Part  I 
provide  good  estimates  of  octanol/water  coeffi- 
cients and  aqueous  solubilities  from  experimentally 
determined  chromatographic  retention  times. 
Models  structured  to  predict  aqueous  solubilities 
from  octanol/water  partition  coefficient  data  were 
also  found  to  provide  reasonable  estimates,  but 
require  as  input  physical  and  chemical  parameters 


which  are  not  readily  accessible.  (See  also  W87- 
03896)  (Lantz-PTT) 
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ACTO  PRECIPITATION, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For  primary  bibliographic  entry  see  Field  2B. 
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FALLOUT  PU  IN  THE  JAPANESE  DIET, 

Akita  Univ.  (Japan).  Dept.  of  Public  Health. 

S.  Hisamatsu,  Y.  Takizawa,  and  T.  Abe. 

Health  Physics  HLTPAO,  Vol.  51,  No.  4,  p  479- 

487,  October  1986.  9  tab,  14  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Plutonium,  'Fallout,  'Japan,  'Diet,  'Fish, 
•Shellfish,  •  Algae,  Food  groups,  Radioactive 
wastes,  Cesium- 137,  Radioisotopes. 

The  ingestion  of  fallout  Pu  from  seven  or  six 
separate  food  groups  collected  in  Japan  during 
1962  and  1983-84  are  reported.  The  contribution  of 
ingested  Pu  from  algae  was  the  highest  among  the 
food  groups  studied:  approximately  60%  of  the 
toal  ingested  Pu  during  1962  and  74%  during  1983- 
84.  The  contribution  from  whole  marine  products, 
i.e.,  algae  and  fish/shellfish,  was  approximately 
70%  of  the  total  Pu  ingested  in  1962  and  more  than 
90%  in  1983-84.  The  higher  ingestion  rate  in  Japan 
compared  to  that  of  the  United  States  is  attibutable 
to  the  higher  rate  of  consumption  of  marine  food 
products  in  Japan.  The  ingestion  rate  for  Cs-137 
from  fallout  for  the  same  food  groups  and  the 
concentration  of  Pu  and  other  radionuclides  in 
specific  individual  foodstuffs  and  algae  samples 
also  are  reported.  (Author's  abstract) 
W87-03918 


LEACHING  OF  226RA  FROM  U  MTLL  TAIL- 
INGS  BY  SULFATE-REDUCING  BACTERIA, 

Geological  Survey,  Reston,  VA. 
E.  R.  Landa,  C.  L.  Miller,  and  D.  M.  Updegraff 
Health  Physics  HLTPAO,  Vol.  51,  No.  4,  p  509- 
518,  October  1986.  1  fig,  27  ref. 

Descriptors:  *Radium-226,  'Uranium  mill  tailings, 
•Water  pollution  sources,  'Radioactive  wastes, 
•Sulfate-reducing  bacteria,  'Sulfates,  Leaching, 
Sulfides. 

Significant  leaching  of  Ra  by  sulfate-reducing  bac- 
teria (SRB)  was  achieved  in  the  laboratory  during 
the  anaerobic  incubation  (1-119  days)  of  U  mill 
tailings  with  pure  cultures  of  Desulfovibrio  desul- 
furicans  and  mixed  cultures  containing  SRB  isolat- 
ed from  the  tailings,  all  grown  on  a  lactate  medium 
at  room  temperature.  While  the  maximum  Ra-226 
concentration  reached  in  a  sterile  medium  control 
was  0.44  Bq/1  (12  pCi/1),  that  in  the  SRB  systems 
was  61  Bq/1  (1640  pCi/1)  or  about  20%  of  the  total 
Ra  inventory  in  the  original  tailings  sample.  The 
leaching  of  Ra  in  SRB  systems  was  accompanied 
by  a  decrease  in  soluble  sulfate  concentration,  an 
increase  in  total  sulfide  concentration,  and  in  in- 
crease in  the  number  of  SRB.  The  observed  leach- 
ing effect  does  not  appear  to  be  due  to  the  action 
of  microbial  chelates  or  to  binding  to  cell  walls. 
Potential  implications  of  these  findings  to  the  man- 
agement of  U  mill  tailings  and  other  radioactive 
wastes  are  discussed.  (Author's  abstract) 
W87-03919 


GENERIC  PROBABILISTIC  RISK  ANALYSIS 
FOR  A  HIGH-LEVEL  WASTE  REPOSITORY, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-03920 


EFFECTS  OF  FEEDING  ECOLOGY  ON  MER- 
CURY ACCUMULATION  IN  WALLEYE  (STI- 
ZOSTEDION  VTTREUM)  AND  PIKE  (ESOX 
LUCIUS)  IN  LAKE  SEvICOE, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 
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R  A.  Mathers,  and  P.  H.  Johansen. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 

No.  9,  p  2006-2012,  September  1986.  5  fig,  3  tab,  35 

ref. 

Descriptors:  *Lake  Simcoe,  'Path  of  pollutants, 
•Fate  of  pollutants,  *Mercury,  'Walleye,  *Pike, 
Ontario,  Fish  diets,  Bioenergetic  equations,  Aging, 
Prey  choice,  Predictions,  Feral  fish. 

In  Lake  Simcoe  (Ontario,  Canada),  mecury  was 
accumulated  by  walleye  to  a  greater  maximum 
concentration  (2700  nanogram/gram  (ng/g))  and 
at  a  faster  rate  (119  ng/g/yr)  than  by  pike  (maxi- 
mum concentration:  850  ng/g;  rate:  78  ng/g/yr). 
Field  studies  showed  that,  relative  to  pike,  the  total 
diet  of  walleye  was  more  highly  mercury-contami- 
nated, primarily  because  it  contained  a  higher  pro- 
portion of  smelt,  the  most  highly-contaminated 
prey  for  either  predator.  Additionally,  as  walleye 
and  pike  became  older,  their  prey  became  larger 
and  the  composition  changed.  Consequently,  the 
diet  of  these  predators  contained  more  mercury. 
Bioenergetic  equations  predicted  that,  on  an  age- 
specific  basis,  walleye  had  a  higher  food  consump- 
tion rate  (grams  of  food  per  gram  of  fish  per  year) 
than  pike  and  thus  are  predicted  to  consume  more 
mercury  with  their  diet  than  pike.  This  study  sup- 
ports the  hypothesis  that  the  diet  of  feral  fish  has  a 
strong  influence  on  the  accumulation  of  mercury. 
(Author's  abstract) 
W87-03926 


EFFECT  OF  PUBLIC  SEWERS  ON  WATER- 
SHED CONTAMINATION, 

Oregon    State    Univ.,    Corvallis.    Environmental 

Health  and  Industrial  Hygiene  Program. 

W.  H.  Anderman,  and  G.  Maritim. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

49,  No.  2,  p  81-84,  September-October  1986.  4  tab, 

12  ref. 

Descriptors:  *Unsewered  areas,  *Water  pollution 
sources,  'Total  coliforms,  'Watershed  contamina- 
tion, 'Fecal  coliforms,  'Fecal  streptococci,  'Cor- 
vallis, Oregon,  T-test,  Urban  watershed,  Sewer 
systems. 

In  a  1969  sanitary  survey  of  unsewered,  unincorpo- 
rated areas  south  and  southwest  of  the  city  of 
Corvallis,  Oregon,  53%  of  697  structures  were 
surveyed  and  42%  of  the  structures  had  failing  on- 
site  sewage  systems.  Forty-three  percent  had  indi- 
vidual wells.  Twenty-two  original  sample  sites 
were  tested  for  total  coliforms,  fecal  coliforms,  and 
fecal  streptococci.  A  follow-up  study  conducted  in 
1979  compared  7  sites  in  each  of  2  problem  areas  to 
determine  the  level  of  surface  water  contamination 
and  the  influence  that  sewering  had  on  the  reduc- 
tion of  contamination  in  the  south  Corvallis  area. 
A  paired  t-test  was  used  to  test  the  comparison 
samples  with  a  0.01  level  of  significance.  The  com- 
puted t  values  in  the  sewered  areas  showed  a 
significant  decline  in  all  three  parameters  between 
1969  and  1979,  whereas  in  the  unsewered  areas  no 
significant  difference  in  watershed  contamination 
by  sewage  was  found.  The  results  of  the  present 
study  show  that  mean  bacterial  levels  in  the  water- 
shed declined  following  connection  to  the  munici- 
pal sewer.  (Rochester-PTT) 
W87-03928 


ACID  RAIN  CONTROL:  THE  POLICY  DDLEM- 
MA, 

Tufts  Univ.,  Medford,  MA.  Center  for  Environ- 
mental Management. 
A.  D.  Cortese. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 
49,  No.  2.  p  90-95,  September-October  1986.  4  fie, 
1  tab,  16  ref. 

Descriptors:  'Acid  rain,  'Pollution  control  tech- 
nology, 'Water  pollution  sources,  'Sulfur  dioxide, 
•Policy  making,  'Nitrogen  oxides,  'Long-distance 
transport,  'Ozone,  Regional  variations,  Economic 
incentives,  Coal  burning. 

The  problem  of  long-distance  transport  of  sulfur 
dioxide  and  nitrogen  oxides  is  reviewed,  effects  of 
acid  rain  are  described,  and  existing  and  future 
emission  control  progams  are  discussed.  Regional 


differences  in  acid  rain  and  likely  institutional  re- 
sponses to  the  problem  also  are  discussed.  Trends 
in  NOx  emissions,  pH  of  wet  deposition,  and  con- 
trol technologies  are  covered.  The  author  believes 
that  the  problem  of  long-range  transport  of  air 
pollution  in  an  excellent  example  of  the  political 
problems  invovling  scientific  uncertainty  and 
public  policy.  Current  evidence  is  regarded  as  suf- 
ficient to  justify  the  introduction  of  control  meas- 
ures to  limit  sulfur  and  nitrogen  and  oxides  and 
ozone  even  though  it  may  be  some  time  before  the 
precise  mechanisms  of  damage  are  discovered.  Re- 
search on  clean  burning  of  coal  should  be  acceler- 
ated, and  legislation  and  economic  incentives  are 
needed  to  encourage  the  use  of  such  technology  as 
lime  injection  multi-state  burning,  which  has  the 
potential  to  reduce  nitrogen  and  sulfur  oxides  at  a 
much  lower  economic  and  environmental  cost  than 
scrubbers.  (Rochester-PTT) 
W87-03929 


VOLATILE  HALOCARBONS  IN  WATER, 

Turku  Univ.  (Finland).  Dept.  of  Public  Health. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-03934 


PERSISTENCE  OF  METHYL  PARATHION  EN 
A  CARP  REARING  POND, 

Bhopal  Univ.  (India).  School  of  Biological  Sci- 
ence. 

A.  K.  Sabharwal,  and  D.  K.  Belsare. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  705-709, 
November  1986.  2  fig,  1 1  ref. 

Descriptors:  'Methyl  parathion,  'Carp  rearing 
ponds,  'Hydrilla  verticillata,  'Fate  of  pollutants, 
•Fisheries,  Submerged  soils,  Bioaccumulation,  Pes- 
ticides. 

Bioaccumulation  of  methyl  parathion  was  studied 
in  circular  plastic  pools  containing  the  Hydrilla 
verticillata,  common  carp,  and  soil  to  support  plant 
roots.  Methyl  parathion  content  of  the  water  de- 
creased by  16%  within  one  day,  and  continued  to 
decline  until  it  was  no  longer  detectable  (28  days). 
The  declines  in  concentration  in  the  water  were 
accompanied  initially  by  increases  in  the  soil, 
plants,  and  fish,  followed  by  decreases  as  the  pesti- 
cide was  degraded.  The  half-lives  of  methyl  par- 
athion in  water,  soil,  plants,  and  fish  were,  respec- 
tively, 5.68,  4.98,  7.92,  and  5.42  days.  Continued 
accumulation  in  carp  was  observed  after  degrada- 
tion had  begun  in  soil  and  plants,  but  because  of 
the  slower  rate  of  loss  from  plants,  measurable 
amounts  persisted  longest  in  the  submerged  macrc- 
phytes.  (Rochester-PTT) 
W87-03936 


CADMIUM  ACCUMULATION  IN  THE  CRAY- 
FISH, PROCAMBARUS  CLARKII,  USING 
GRAPHITE  FURNACE  ATOMIC  ABSORP- 
TION SPECTROSCOPY, 

Valencia  Univ.  (Spain).  Dept.  of  Animal  Physiolo- 
gy- 

J.  Diaz-Mayans,  F.  Hernandez,  J.  Medina,  J.  Del 
Ramo,  and  A.  Torreblanca. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  722-729, 
November  1986.  1  fig,  4  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Cadmium,  'Crayfish,  'Tissue  analysis, 
'Bioaccumulation,  'Atomic  absorption  spectrosco- 
py, Lake  Albufura,  Spain,  Muscle,  Gills. 

The  accumulation  of  Cd  in  tissues  of  the  American 
red  crayfish  (Procambarus  clarkii  (Girard)),  which 
has  recently  been  introduced  to  Lake  Albufera 
(Spain)  was  examined  following  exposure  to  in- 
creasing concentrations  of  Cd  in  aquaria.  Animals 
weighing  15.3-28.5  g  were  employed.  Crayfish  ex- 
posed to  no  added  Cd  (controls)  showed  Cd  leves 
ranging  from  0.02  +  or  -  0.01  microgram/gram 
dry  wt  (ug/g)  in  muscle  to  3.08  +  or  -  0.82  ug/g  in 
the  antenna!  gland.  The  total  amounts  of  Cd  of 
about  2  ppm,  localized  in  the  four  tissues  examined 
in  control  animals,  could  indicate  the  Cd  contami- 
nation of  Albufera  waters.  After  96  hr,  Cd(H> 
exposure,  the  Cd  levels  in  all  examined  tissues 


Sources  Of  Pollution — Group  5B 

increased  with  increasing  Cd  concentration  in  the 
water.  The  percentage  accumulation  in  tissues  after 
96  hr  of  exposure,  in  relation  to  the  total  amount  of 
Cd  in  the  treated  crayfish,  was  62%  in  the  antenna! 
glands  and  5%  in  the  muscle  for  controls,  whereas 
in  crayfish  treated  with  10,  32,  and  100  ug  Cd/1, 
nearly  80%  of  the  Cd  was  present  in  the  gills. 
Relative  percentages  of  Cd  levels  in  tissues  of 
controls  and  crayfish  treated  with  3.2  ug/1  were  as 
follows:  antennal  gland  >  gills  >  midgut  gland  > 
muscle;  in  tissues  of  crayfish  treated  with  10,  32,  or 
100  ug  Cd/1,  the  relative  percentages  were  gills  > 
antennal  glands  >  midgut  glands  >  muscle. 
(Rochester-PTT) 
W87-03939 


POLYCYCLIC  AROMATIC  HYDROCARBON 
CONTAMINATION  OF  AMERICAN  LOBSTER, 
HOMARUS  AMERICANUS,  EN  THE  PROXIM- 
ITY OF  A  COAL-COKENG  PLANT, 

Department  of  Fisheries  and  Oceans,  Halifax 
(Nova  Scotia).  Halifax  Fisheries  Research  Lab. 
J.  F.  Uthe,  and  C.  J.  Musial. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  730-738, 
November  1986.  2  fig,  4  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Bioaccumula- 
tion, 'Polycyclic  aromatic  hydrocarbons,  'Lob- 
sters, 'Coal-coking  plant,  'Pollution  distribution, 
'Cape  Breton  Island,  Canada,  Fluoranthene, 
Benzo(a)pyrene,  Tail,  Tissue  analysis,  Food  con- 
tamination. 

Polycyclic  aromatic  hydrocarbons  (PAH)  were 
determined  in  lobster  tissue  obtained  from  animals 
captured  at  various  distances  away  from  a  recent- 
ly-closed coal-coking  plant  near  Sydney,  Cape 
Breton  Island  (Canada).  Relatively  small  decreases 
in  the  higher  molecular  weight  PAHs  were  seen 
between  1982  and  1984,  a  result  which  predicts  a 
long-term  contamination  problem,  with  relatively 
slow  changes  in  PAH  concentrations  in  lobster 
tissue  over  time.  Using  fluoranthene  and 
benzo(a)pyrene  as  PAH  markers,  it  was  shown 
that  PAH  levels  tended  to  decline  with  distance 
from  the  harbor  where  the  coking  ovens  had  been 
operating  and  were  least  in  samples  from  coastal 
sites  farthest  from  the  harbor  and  other  urbanized 
areas.  Even  after  holding  lobsters  alive  in  relative- 
ly clean  tanks,  no  substantial  amount  of  PAH  loss 
was  observed.  The  compounds  whose  concentra- 
tions decreased  the  most  were  those  with  the 
greatest  water  solubility.  Both  the  digestive  gland 
and  tails,  highly  desirable  in  the  view  of  lobster 
consumers,  accumulated  high  levels  of  PAHs. 
(Rochester-PTT) 
W87-03940 


ACUTE  TOXICITY  OF  SOME  HYDRAZINE 
COMPOUNDS  TO  SALAMANDER  LARVAE, 
AMBYSTOMA  SPP., 

Harry  G.  Armstrong  Aerospace  Medical  Research 

Lab.,  Wright-Patterson  AFB,  OH. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03941 


ABSORPTION,  DISTRIBUTION,  AND  EXCRE- 
TION OF  14C-TREHALOMETHANES  EN  MICE 
AND  RATS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and    Assessment 

Office. 

F.  L.  Mink,  T.  J.  Brown,  and  J.  Rickabaugh. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  5,  p  752-758, 

November  1986.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Mice,  'Rats,  'Trihalomethanes, 
•Absorption,  *Metabolism,  'Excretion,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Isotope  studies, 
Bromodichloromethane,  Dibromochloromethane, 
Chloroform,  Bromoform,  Metabolic  activation, 
Carbon-14,  Radioactive  tracer. 

The  absorption,  organ  distribution,  and  excretion 
patterns  in  Sprague-Dawley  rats  and  B6C3F1  mice 
of  the  trihalomethanes  (THMs)  bromodichloro- 
methane (BDCM), 
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dibromochloromethane(DBCM),  chloroform 

(TCM),  and  bromoform  (TBM)  were  determined 
using  the  C-14-Iabeled  compounds  under  identical 
experimental  conditions  in  both  species.  The  data 
clearly  illustrate  that  each  of  these  four  compounds 
is  acted  upon  in  a  unique  manner.  BDCM  and 
DBCM  exhibit  limited  metabolic  activation,  as 
shown  by  recovery  of  a  higher  percentage  of  the 
dose  as  parent  compound.  A  greater  amount  of  C- 
14  activity  was  found  in  the  blood  following  TBM 
dosing  than  from  any  of  the  others.  TCM  was 
found  in  relatively  larger  concentrations  in  the 
urine,  which  indicates  that  it  undergoes  conjuga- 
tion more  extensively  than  do  the  other  com- 
pounds. (Rochester-PTT) 
W87-03942 


EFFECTS  OF  SOLUBLE  PETROLEUM  COM- 
POUNDS ON  THE  GROWTH  OF  TWO  PLANK- 
TONIC  ALGAE  (EFFETS  DE  PRODUITS  PE- 
TROLIERS  SOLUBLES  SUR  LA  CROISSANCE 
DE  DEUX  ALGUES  PLANCTONIQUES), 
Centre  d'Oceanologie  de  Marseille  (France). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03944 


FATE  OF  SOME  ORGANIC  POLLUTANTS  IN 
WASTEWATER  DURING  OZONE  AND 
OZONE-GAC  ADSORPTION  TREATMENTS, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene 
G.  Morozzi,  A.  Savino,  R.  Conti.  and  R.  Manenti. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  21,  No.  6,  p  523-536,  August  1986. 
2  fig,  3  tab,  20  ref. 

Descriptors:  'Ozonation,  *Benz(a)pyrene,  'Fate  of 
pollutants,  'Wastewater  treatment,  'Surfactants, 
'Oil,  'Grease,  'Chemical  oxygen  demand,  'Gran- 
ulated activated  charcoal  adsorption,  Sedimenta- 
tion. 

The  effect  of  ozone  on  some  pollutants  (surfac- 
tants, oil  and  grease,  and  benz(a)pyrene  (BaP))  was 
evaluated  under  the  same  conditions  encountered 
in  sewage.  The  removal  of  surfactants,  oil  and 
grease,  and  chemical  oxygen  demand  (COD) 
varied  between  66.7-90.4%,  46.2-91.6%  and  37.5- 
62.5%,  respectively,  as  a  function  of  the  amount  of 
ozone  supplied.  BaP  removal  was  very  high 
(87.4%)  even  at  the  lowest  ozone  dosage  and  was 
complete  at  higher  ozonization  conditions.  The 
effect  on  the  same  pollutants  of  a  combined  contin- 
uous treatment  consisting  of  sedimentation,  ozon- 
ization, and  granulated  activated  charcoal  (GAC) 
adsorption  also  was  evaluated.  A  reduction  of 
about  90%  was  obtained,  both  for  surfactants  and 
oils  and  greases  and  of  about  70%  of  COD.  Com- 
plete removal  of  BaP  was  achieved  in  this  second 
process.  (Author's  abstract) 
W87-03949 


PHYSICAL  AND  CHEMICAL  CHARACTERIS- 
TICS OF  THE  LOWER  REACHES  OF  RD7ER 
DIYALA,  CENTRAL  HtAQ, 

Biological  Research  Center,  Baghdad  (Iraq). 
E.  Almukhtar,  S.  A.  Musa,  S.  Sabri,  and  N.  M.  Ali. 
Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  21,  No.  6,  p  537-550,  August  1986. 
4  fig,  2  tab,  4  ref. 

Descriptors:  'River  water  quality,  'Path  of  pollut- 
ants, 'Water  pollution  sources,  'Diyala  River, 
'Rusamiya  wastewater  treatment  plant,  Iraq,  Cur- 
rent speed,  Suspended  solids,  Dissolved  solids,  Dis- 
solved oxygen,  Seasonal  variation. 

The  physico-chemical  quality  of  the  lower  part  of 
the  River  Diyala,  central  Iraq,  was  investigated, 
with  emphasis  on  the  effect  of  Rusamiya 
Wastewater  treatment  plant.  A  total  of  28  param- 
eters were  determined  at  5  sites,  at  monthly  inter- 
vals, for  the  period  September  1983  to  August 
1984.  One  site  was  situated  in  the  clean  area  above 
the  effect  of  the  effluent.  The  prevailing  environ- 
ment in  the  downstream  sites  was  characterized  by 
severe  depletion  of  dissolved  oxygen,  particularly 
during  summer  months.  There  was  a  general  uni- 
formity in  conditions  at  all  downstream  sites, 
which  was  further  enhanced  by  slow  current  ve- 
locity and  the  presence  of  high  levels  of  suspended 


and  dissolved  solids.  Improving  control  on  water 
discharge  in  the  river  would   have  a  favorable 
effect  in  eliminating  poor  existing  conditions.  (Au- 
thor's abstract) 
W87-03950 


ADSORPTION  OF  LEAD  ON  MUD, 

Al-Najah  Univ.,  Nablus  (Israel).  Dept.  of  Chemis- 
try. 

R.  Salim. 

Journal  of  Environmental  Science  and  Health  (A) 
JESEDU,  Vol.  21,  No.  6,  p  551-560,  August  1986. 
5  fig,  2  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Adsorption,  'Desorption,  'Lead  adsorption, 
•Mud,  'Hydrogen  ion  concentratin,  'Anodic  strip- 
ping voltammetry,  Freundlich  adsorption  iso- 
therm, Dehydration,  Ammonia. 

Factors  affecting  the  adsorption  of  lead  on  mud 
were  examined  in  the  laboratory  using  mud  col- 
lected from  natural  water  bodies;  the  average  Pb 
content  of  the  samples  used  was  144.5  microgram/ 
g  mud.  The  pH  of  a  12.5%  V/V  suspension  of  mud 
in  distilled  water  was  6.8.  Lead  in  solution  was 
determined  by  anodic  stripping  voltammetry.  The 
amount  of  Pb  on  mud  was  high  in  the  first  few 
hours  and  then  decreased  continuously  for  about  a 
week  before  reaching  equilibrium.  Increasing  the 
concentration  of  mud  increased  the  amount  of  Pb 
adsorbed  on  mud,  but  the  concentration  of  Pb 
adsorbed  per  unit  weight  of  mud  decreased.  Ad- 
sorption of  Pb  on  mud  follows  the  Freundlich 
adsorption  isotherm.  The  protonated  form  of  mud 
is  more  capable  of  adsorbing  lead  from  solution 
than  the  ammoniacal  form  of  mud.  Drying  the  mud 
increases  its  capability  for  adsorption  of  Pb.  Lead 
can  be  desorbed  completely  from  mud  by  treat- 
ment with  acid  and  partially  by  treatment  with 
ammonia.  The  desorption  process  is  very  slow  in 
both  cases.  (Rochester-PTT) 
W87-03951 


ACID  MINE  DRAINAGE  AND  NORTHEAST 
PENNSYLVANIA  WATERWAYS, 

Pennsylvania  Dept.  of  Environmental  Resources, 
Wilkes-Barre.  Wilkes-Barre  Regional  Office. 
M.  Cannon. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  5,  p  13-17,  September- 
October  1986. 

Descriptors:  'Water  pollution  sources,  'Acid  mine 
drainage,  'Pennsylvania,  'Water  pollution,  'Public 
policy,  'Water  quality  management,  'Administra- 
tive agencies,  Strip  mines,  Strip  mine  wastes,  Mine 
wastes,  Groundwater  pollution,  Acidity,  Solids, 
Dissolved  solids,  Acidic  water,  Sulfates,  Coal 
mines,  Water  analysis. 

Almost  1,900  miles  (67%)  of  all  degraded  stream 
miles  in  Pennsylvania  are  affected  by  acid  mine 
drainage  (AMD).  The  scope  of  the  problem  is 
enormous  with  several  complicating  factors 
making  it  difficult  to  solve.  One  factor  is  the  state 
of  the  mining  industry,  since  most  AMD  problems 
stem  from  long-abandoned  mines  for  which 
nobody  is  responsible  and  many  municipalities 
cannot  afford  to  pay  for  cleanup  on  their  own. 
Although  some  funding  is  available  from  the  State 
Department  of  Environmental  Resources  and  the 
federal  Office  of  Surface  Mining,  treatment  is  diffi- 
cult and  costly.  Another  problem  is  contamination 
of  groundwater.  Point  sources  are  easy  to  locate 
and  treat,  while  groundwater  contamination  from 
nonpoint  sources  is  usually  impossible  to  treat. 
New  technology  is  needed  to  clean  up  existing 
AMD  problems  efficiently  and  to  prevent  future 
problems.  (Doria-PTT) 
W87-03962 


CHEMICAL  WEATHERING  IN  TWO  ADIRON- 
DACK WATERSHEDS:  PAST  AND  PRESENT- 
DAY  RATES, 

Colgate  Univ.,  Hamilton,  NY.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-03966 


FERTILIZING        WHEAT       WITH        DRIED 
SLUDGE, 

Arizona  Univ.,  Tucson. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-03972 


GEOCHEMICAL  ASPECTS  OF  AQUEOUS 
DION,  PHOSPHORUS  AND  DISSOLVED  OR- 
GANIC CARBON  IN  THE  HUMIC  LAKE  TJEU- 
KEMEER, THE  NETHERLANDS, 

Limnologisch  Inst.,  Oosterzee  (Netherlands).  Tjeu- 

kemeer  Lab. 

H.  De  Haan,  and  T.  De  Boer. 

Freshwater  Biology  FWBLAB,  Vol.  16,  No.  5,  p 

661-672,  October  1986.  4  fig,  6  tab,  44  ref. 

Descriptors:  'Geochemical  aspects,  'Humic  lakes, 
•Iron,  'Phosphorus,  'Dissolved  solids,  'Lake 
Tjeukemeer,  Superfluous  water,  Ultrafiltration, 
Humic  acids,  Fulvic  acids,  Colloidal  aggregates, 
Morphometry,  Reservoirs,  Climates,  Netherlands. 

Lake  Tjeukemeer  is  the  largest  lake  in  the  province 
of  Friesland,  N W  Netherlands.  Its  location,  mor- 
phometry and  function  in  the  Friesian  polder-res- 
ervoir system  have  been  described  earlier.  The 
main  source  of  P,  Fe  and  DOC  in  the  humic  Lake 
Tjeukemeer  was  superfluous  water  pumped  from 
surrounding  peaty  polders.  Most  particulate  P  was 
intracellular  but  almost  all  particulate  Fe  was  abi- 
otic. The  size  and  molecular  weight  of  the  P,  Fe 
and  DOC  (mainly  fulvic  acids  (FA))  were  deter- 
mined by  ultrafiltration  and  Sephadex  G-100  gel 
filtration.  Throughout  the  year  most  dissolved  P 
and  Fe  was  in  colloids  >35  nm  with  apparent 
molecular  weight  between  30,000  and  150,000.  The 
bulk  of  FA  occurred  in  particles  <35  nm.  Calcu- 
lating the  atomic  ratios  of  P,  Fe  and  organic  C  in 
the  different  size  classes  revealed  that  Fe-FA  che- 
lates were  a  minor  species  of  the  Fe  pool.  Less 
than  10%  of  the  fulvic  acids  occurred  as  Fe-FA 
chelates.  Based  on  their  apparent  size  and  molecu- 
lar weight,  the  Fe-FA  chelates  are  colloidal  aggre- 
gates. About  50%  of  the  dissolved  P  had  the  same 
size  as  the  Fe-FA  aggregates.  These  aggregates 
were  only  noticeable  in  winter  when  humus-rich 
polder  water  was  flushed  through  the  lake.  During 
the  rest  of  the  year  the  dissolved  Fe  and  P  consist- 
ed mainly  of  acid-labile  inorganic  colloids  which 
might  have  been  organically  coated.  (Alexander- 
PTT) 
W87-03994 


NITROGEN  MANAGEMENT  AND  INTER- 
SEEDING  EFFECTS  ON  DtRIGATED  CORN 
AND  SORGHUM  AND  ON  SODL  STRENGTH, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 

R.  A.  Olson,  W.  R.  Raun,  Y.  S.  Chun,  and  J. 

Skopp. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

856-862,  September-October  1986.  2  fig,  7  tab,  26 

ref. 

Descriptors:  'Nitrogen  management,  'Interseeding 
effects,  'Irrigation  effects,  'Soil  strength,  'Com, 
•Sorghum,  'Fertilizers,  'Nutrients,  Comparison 
studies,  Productivity,  Crop  yield,  Alfalfa,  Rye,  Soil 
properties,  Ridging,  Cultivation,  Agriculture,  Alle- 
lotrophy,  Ammonia,  Irrigation. 

A  15-yr  experiment  on  Sharpsburg  silty  clay  loam 
(fine,  montmorillonitic,  mesic  Typic  argiudolls)  in- 
vestigated N  management  effects  on  corn  (Zea 
mays  L.)  and  grain  sorghum  (Sorghum  bicolor  (L.) 
Moench)  grown  side  by  side,  under  identical 
furrow-irrigated  conditions.  Included  were  com- 
parisons of  anhydrous  ammonia  (AA)  and  N  solu- 
tion (UAN)  as  N  sources,  planting  time  (UAN-PL) 
vs.  summer  sidedressing  (UAN-SD)  application  of 
the  N,  and  rates  of  90,  180,  and  270  kg  N/ha. 
Additionally,  interseeding  of  rye  (Secale  cereale 
L.)  into  high  N  plots  and  alfalfa  (Medicago  sativa 
L.)  into  check  plots  of  corn  was  accomplished  at 
the  time  of  ridging  for  furrow  irrigation.  The  ob- 
jectives were  to  evaluate  the  long  term  effects  of 
varied  management  of  the  two  N  carriers  and  the 
interseedings  on  grain  yields  and  N  utilization,  and 
the  relative  effects  of  these  treatments  on  soil 
strength.  Grain  sorghum  was  the  more  productive 
crop  under  conditions  of  low  N  availability  while 
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corn  responded  to  higher  N  rates,  becoming  the 
more  economic  crop  with  yields  approaching  10 
Mg/ha  when  N  was  plentiful.  Yield  increases  aver- 
aged 5%  greater  for  UAN-SD  over  UAN-PL,  and 
AA  was  slightly  more  effective  than  UAN-SD  for 
both  crops.  Interseeded  alfalfa  and  rye  green  ma- 
nures provided  average  corn  yield  increases  of  880 
and  S85  kg/ha,  respectively,  explainable  in  part  by 
improved  N  economy.  No  significant  differences  in 
penetrometer  or  vane  shear  tests  were  found  be- 
tween soils  from  AA  and  UAN-SD  plots,  although 
there  was  tendency  toward  lower  soil-strength 
values  with  both  N  carriers,  relative  to  check 
plots.  The  larger  amounts  of  residual  N03-N  in  the 
lower  1.8  m  segments  of  all  N- treated  profiles, 
compared  with  the  check,  make  it  evident  that 
leaching  into  the  groundwater  is  responsible  for 
some  portion  of  the  unaccounted  for  N.  (Alexan- 
der-PTT) 
W87-04009 


DRINKING  WATER  AND  CANCER  MORTALI- 
TY, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04011 


TRACE  METALS  IN  THE  BONES  OF  SCAUP 
DUCKS  (AYTHYA  MARILA  L.)  WINTERING 
IN  GDANSK  BAY,  BALTIC  SEA,  198243  AND 
1983-84, 

Akademia  Medyczna,  Gdansk  (Poland).  Dept.  of 

Analytical  Chemistry. 

P.  Szefer,  and  J.  Falandysz. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  53,  No.  3,  p  193-199,  September  1986.  1  tab, 

19  ref.  WWF/JUCN  Grant  3165. 

Descriptors:  *Trace  metals,  'Path  of  pollutants, 
•Fate  of  pollutants,  *Bioaccumulation,  'Tissue 
analysis,  'Scaup  ducks,  'Heavy  metals,  Concentra- 
tion, Gdansk  Bay,  Baltic  Sea,  Waterfowl,  Toxicity, 
Correlation  analysis,  Aquatic  environment. 

The  occurrence  of  trace  metals  in  the  organs  and 
tissues  of  waterfowl  has  been  studied.  However, 
these  papers  mainly  deal  with  soft  tissues  such  as 
kidney,  fiver  or  muscle.  In  regions  of  human  activi- 
ty, where  metals  enter  local  aquatic  ecosystems 
from  the  atmosphere  and  through  waste-water  out- 
falls, the  anthropogenic  influence  contributes  to  an 
increase  in  the  amount  of  metals  in  food  chains;  the 
concentrations  of  metals  may  be  above  natural 
background  levels,  or  above  the  threshold  levels 
which  are  toxic  to  sensitive  species.  The  concen- 
trations of  Fe,  Zn,  Mn,  Cu,  Pb,  Cd,  Co,  Ni,  Cr  and 
Ag  in  88  samples  of  various  bones  and  five  samples 
of  trachea  prepared  from  scaup  ducks  (Aythya 
marila  L.)  were  determined.  With  the  exception  of 
lead,  no  significant  sex-related  differences  were 
observed  for  the  concentration  of  metals.  Howev- 
er, there  were  significant  differences  in  the  concen- 
trations of  most  metals  for  different  bones.  (Alex- 
ander-PTT) 
W87-04012 


CADMIUM  AND  ZINC  CONCENTRATIONS  IN 
DRINKING  WATER  SUPPLIES  OF  DHAKA 
CITY,  BANGLADESH, 

Atomic    Energy    Centre,    Dacca    (Bangladesh). 

Chemistry  Div. 

F.  B.  A.  Maroof,  D.  A.  Hadi,  A.  H.  Khan,  and  A. 

H.  Chowdhury. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  53,  No.  3,  p  233-238,  September  1986.  3  tab, 

27  ref. 

Descriptors:  'Drinking  water,  'Water  supply, 
•Cadmium,  *Fate  of  pollutants,  'Water  analysis, 
•Zinc,  'Well  water,  'Dhaka  City,  Detection  limits, 
Extraction,  Chelation,  Sample  preparation,  Bangla- 
desh, Concentration,  Heavy  metals,  Toxicity, 
Health  hazards. 

There  is  considerable  concern  in  many  countries 
over  the  concentration  of  cadmium  in  natural 
waters,  because  of  its  known  toxic  effects  to 
humans.  Cadmium  enters  the  biosphere  through  its 
use  in  electroplating,  plastics  as  stabilizers,  paints, 


pigments,  nickel-cadmium  batteries  and  as  a  con- 
taminant in  phosphate  fertilizer  and  sewage 
sludges.  In  the  human  body,  cadmium  accumulates 
in  the  liver  and  kidney,  particularly  in  the  kidney 
cortex.  Manifestations  of  cadmium  toxicity  such  as 
histological  changes  in  the  kidney,  liver,  heart, 
testes,  pancreas,  bowels,  blood  vessels,  etc.  has 
been  reported.  It  is  thus  important  to  estimate  the 
exposure  to  cadmium  through  drinking  water  and 
dietary  habits  under  different  geochemical  condi- 
tions. The  Cd  concentration  in  different  water 
supplies  of  Dhaka  City  is  reported.  Cadmium  was 
extracted  from  water  into  chloroform  after  chela- 
tion with  sodium  diethyldithiocarbamate  and  then 
back  into  extracted  water  for  determination  by 
atomic  absorption  spectrophotometry  (AAS).  The 
concentration  of  Cd  in  source  water  is  below  the 
detection  limit  (51  microgram/L)  and  that  in 
supply  water  (tap  water)  and  tube-well  water 
ranges  from  1.03  to  1.58  and  1.71  to  2.24  ppb, 
respectively.  The  corresponding  zinc  concentra- 
tion ranges  from  0.013  to  0.30,  0.018  to  3.8  and 
0.042  to  0.37  ppm.  The  implications  of  these  find- 
ings are  discussed.  (Alexander-PTT) 
W87-04013 


SOURCES  OF  ACIDITY  IN  WETLANDS  NEAR 
SUDBURY,  ONTARIO, 

Ontario  Ministry  of  Natural  Resources,  Toronto. 

Wildlife  Branch. 

V.  Glooschenko,  and  W.  Stevens. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  53-59,  October  1986.  2  fig,  2  tab,  11  ref. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
♦Wetlands,  'Sulfates,  'Organic  acids,  'Killarney, 
Sudbury,  Ontario,  Anions,  Lakes,  Concentration, 
Deposition,  Water  analysis,  Anthropogenic 
sources. 

Acidity  in  wetlands  may  come  from  the  deposition 
of  atmospheric  sulfates,  an  anthropogenic  source, 
or  from  natural  sources  such  as  organic  acids  and 
the  weathering  of  sulfide-bearing  rock.  On-going 
studies  in  lakes  in  and  around  Killarney  Provincial 
Park,  Ontario  concerning  possible  biological  ef- 
fects of  acid  precipitation  prompted  inquiry  into 
the  role  of  anthropogenic  vs.  natural  sources  of 
acidity  in  this  area.  Investigation  into  the  impact  of 
anthropogenic  acidic  precipitation  may  be  ham- 
pered by  the  presence  of  alternate  sources  of  acidi- 
ty. A  study  of  the  contributions  of  sulfate  anions 
vs.  organic  acid  anions  was  made  on  20  lakes  and 
wetlands  near  Killarney,  Ontario.  This  area  is  near 
North  America's  largest  single  source  of  sulfate 
emissions.  Charge  balances  were  constructed  for 
each  of  47  water  samples.  These  showed  that  sul- 
fates contributed  far  more  than  did  organic  acids  to 
the  acidity  of  these  waters.  On  average,  the  con- 
centration of  sulfate  anions  was  31.6  times  the 
concentration  of  organic  acid  anions.  The  available 
evidence  suggests  that  the  sulfate  was  from  anthro- 
pogenic rather  than  geological  sources.  (Alexan- 
der-PTT) 
W87-04014 


STABLE  LEAD  ISOTOPES  RATIOS  IN  MAJOR 
FRENCH  RIVERS  AND  ESTUARIES, 

Institut    de    Biogeochimie    Marine,    Montrouge 

(France). 

F.  Elbaz-Poulichet,  P.  Holliger,  J.  M.  Martin,  and 

D.  Petit. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  61-76,  October  1986.  5  fig,  5  tab,  25  ref. 

Descriptors:  'Water  pollution  sources,  'Lead  iso- 
topes, 'Stable  isotopes,  'Isotope  studies,  'Rivers, 
•Estuaries,  Suspended  solids.  Suspended  load,  Dis- 
charge, Water  analysis,  Heavy  metals,  Seine  River, 
Rhone  River,  Garonne  River,  Loire  River,  An- 
thropogenic sources,  France. 

Lead  isotope  ratios  were  determined  in  suspended 
matter  and  water  samples  collected  from  major 
rivers  and  estuaries  in  France  to  assess  their 
present  level  of  Pb  pollution.  Most  of  the  anthro- 
pogenic Pb  found  in  the  environment  comes  from 
Pb  alkyls  added  to  petrol.  In  France  most  petrol 
Pb  comes  from  imported  Pb  ores  which  mainly 
have  very  characteristic  Pb  isotopes  ratios.  The 
206Pb/207Pb  ratio  of  aerosols  sampled  in  France 


Sources  Of  Pollution — Group  5B 

near  a  highway  and  car  park  was  found  to  be  very 
low  (1.09-1.11).  Despite  not  being  so  important 
with  respect  to  atmospheric  and  water  pollution, 
anthropogenic  Pb  produced  by  the  iron,  steel  and 
copper  production  industries  was  also  considered 
and  a  slightly  higher  206Pb/207Pb  ratio  (1.141) 
was  found  from  measurements  made  in  the  north 
of  France  near  industrial  plants.  Conversely, 
higher  206Pb/207Pb  ratios  (1.197-1.206)  were 
found  in  the  pre-industrial  sediments  discharged  by 
the  rivers  studied.  These  ratios  are  considered  to 
be  representative  of  local  natural  Pb  during  pre- 
industrial  times.  The  measured  Pb  isotopes  ratios  in 
the  suspended  particulate  matter  compared  with 
the  two  end  members  show  that  the  most  polluted 
river  is  the  Seine,  followed  by  the  Rhone  and  then 
the  Garonne  and  the  Loire.  It  is  shown  that  an- 
thropogenic Pb  pollution  is  more  easily  detected 
when  the  solid  discharge  is  low,  such  as  the  Seine 
river.  Conversely,  a  high  particulate  load  can 
dilute  the  level  of  pollution  by  anthropogenic  Pb 
and  in  this  case  Pb  isotopes  are  very  similar  to 
natural  level.  As  far  as  estuaries  are  concerned  (the 
Seine  estuary  was  not  studied),  variations  of  Pb 
isotopes  ratios  are  generally  observed  and  are  at- 
tributed to  either  natural  geochemical  processes 
(Gironde  estuary)  or  to  man's  influence  (Loire  and 
Rhone  estuaries).  (Author's  abstract) 
W87-04015 


USE  OF  PB/210PB  RATIOS  IN  LAKE  SEDI- 
MENTS FOR  ESTIMATING  ATMOSPHERIC 
FALLOUT  OF  STABLE  LEAD  IN  SOUTH-CEN- 
TRAL ONTARIO,  CANADA, 

RODA  Environmental  Research  Ltd.,  Lakefield 

(Ontario). 

H.  E.  Evans,  P.  J.  Dillon,  P.  J.  Scholer,  and  R.  D. 

Evans. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  77-93,  October  1986.  3  fig,  3  tab,  50  ref. 

Descriptors:  'Lead  isotopes,  'Isotope  studies, 
'Lake  sediments,  'Water  pollution  sources,  'Fall- 
out, 'Deposition,  Lakes,  Concentration,  Cores, 
Pollutants,  Water  analysis,  Ontario. 

In  recent  years  it  has  become  accepted  that  air- 
borne transport  and  fallout/rainout  may  represent 
a  major  source  of  lead  and  other  trace  metals  to 
many  freshwater  lakes.  The  ratio  of  Pb  concentra- 
tions (microgram(ug)/g)  to  excess  210Pb  (210Pb 
sub  exc)  activities  (dpm/g)  in  the  surface  (0-1  cm) 
sediments  of  lake  cores,  together  with  knowledge 
of  atmospheric  210Pb  fluxes,  were  used  to  estimate 
the  atmospheric  deposition  of  stable  Pb  in  south- 
central  Ontario,  Canada.  Between  3  and  5  cores 
were  collected  from  each  of  10  lakes,  while  in  one 
lake  (Red  Chalk-Main  Basin)  a  total  of  25  cores 
were  obtained.  The  average  atmospheric  210Pb 
sub  exc  flux  to  the  main  basin  of  Red  Chalk  Lake 
was  estimated  to  be  1.1  dpm/sq  cm/year,  a  value 
which  compares  favorably  with  literature  estimates 
of  210Pb  deposition  for  Ontario.  The  surface  Pb/ 
210Pb  sub  exc  ratios  for  61  cores  ranged  between 
1.26  and  3.44  ug/dpm  (average  2.15  +  or  -  0.45 
ug/dpm).  Therefore,  the  predicted  atmospheric  Pb 
deposition  was  14-38  mg/sq  m/y  (average  24  +  or 
-  5.0  mg/sq  m/y).  This  estimate  of  stable  Pb  fallout 
is  similar  to  those  measured  by  alternate  methods 
and  indicates  that  elemental  ratios  in  lake  sedi- 
ments might  be  useful  for  predicting  the  behavior 
of  other  contaminants  in  lakes.  (Alexander-PTT) 
W87-04016 


TRACE  METALS  IN  SCALP  HAIR  OF  CHIL- 
DREN AND  ADULTS  IN  THREE  ALBERTA 
INDIAN  VOLAGES, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

School  of  Kinesiology. 

J.  Moon,  T.  J.  Smith,  S.  Tamaro,  D.  Enarson,  and 

S.  Fadl. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  107-125,  October  1986.  6  tab,  31  ref. 

Descriptors:  'Trace  metals,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Tar  sands,  'Tissue  analysis, 
'Bioaccumulation,  'Data  interpretation,  Popula- 
tion exposure,  Drinking  water,  Indians,  Alberta, 
Concentration. 
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Group  5B — Source*  Of  Pollution 


Trace  metals  in  scalp  hair  taken  from  122  children 
and  27  adult  residents  of  3  small  northern  Alberta 
(Canada)  Indian  villages,  one  of  which  is  situated 
close  to  the  world's  first  tar  sands  oil  extraction 
plants  were  examined.  The  3  communities  studied 
were:  Fort  McKay(FM)  (the  exposed  village). 
Fort  Chipewyan(FC)  (also  in  the  tar  sands  ecosys- 
tem but  distant  from  the  plants),  and  Garden 
River(GR)  (not  in  the  tar  sands  ecosystem).  Induc- 
tively coupled  argon  plasma  emission  spectroscopy 
was  used  to  determine  hair  sample  metal  content. 
Nineteen  metals  were  included  in  data  analysis. 
Children  from  FM  had  the  highest  average  hair 
Pb,  Cd  and  Ni  levels.  Cr  levels  were  approximate- 
ly equal  in  hair  from  FM  and  GR  children,  and 
significantly  elevated  above  levels  found  in  the 
hair  of  FC  children.  Children  from  GR  showed 
highest  hair  levels  of  8  metals:  V,  Al,  Fe,  Mn,  Ba, 
Zn,  Mg  and  Ca.  FC  children  had  the  highest  hair 
levels  of  Cu,  but  the  lowest  levels  of  all  other 
metals.  Among  adults,  hair  Pb,  Ni  and  Cd  levels 
were  highest  in  FM  residents,  while  P  and  V  were 
highest  in  hair  from  GR  residents.  Bioaccumula- 
tion  of  Pb,  Cd,  Ni  and  Cr  in  hair  from  FM  resi- 
dents may  be  related  to  exposure  to  extraction 
plant  pollution.  Plant  stack  emissions  are  known  to 
contain  appreciable  amounts  of  Pb,  Ni,  and  Cr. 
Spills  into  the  Athabasca  River,  until  recently  the 
source  of  FM  drinking  water,  have  been  reported 
from  plant  wastewater  holding  ponds,  known  to 
contain  elevated  levels  of  Pb,  Ni  and  Cd.  An 
increased  number  of  significant  metal-metal  corre- 
lations in  hair  metal  levels  for  FM  children  sug- 
gests a  richer  source  of  multiple  metal  exposure, 
relative  to  children  in  the  other  two  communities. 
(Author's  abstract) 
W87-04017 


CADMIUM  IN  EDIBLE  CRABS  (CANCER  PA- 
GURUS  L.)  FROM  SCOTTISH  COASTAL 
WATERS, 

Marine  Lab.,  Aberdeen  (Scotland). 

C.  R.  Falconer,  I.  M.  Davies,  and  G.  Topping. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  173-183,  October  1986.  4  fig,  4  tab,  11 

ref. 

Descriptors:  'Coastal  waters,  'Path  of  pollutants, 
•Crabs,  'Cadmium,  'Orkney  Islands,  'Fate  of  pol- 
lutants, 'Tissue  analysis,  'Bioaccumulation,  Scot- 
land, Concentration,  Comparison  studies,  Heavy 
metals,  Aquatic  environment,  Contamination,  Tox- 
icity, Health  hazards. 

The  increasing  number  of  metal  analyses  per- 
formed on  marine  species  has  firmly  established  the 
occurrence  of  cadmium  in  the  marine  environment. 
Awareness  of  the  toxicity  of  this  element  has  stim- 
ulated considerable  interest  in  recent  years.  Con- 
centrations of  cadmium  in  the  hepatopancreas  (0.1- 
61.3  mg/kg),  gonad  (0.15-11.0  mgAg)  and  gills 
(0.2-10.7  mg/kg)  of  the  edible  crab  Cancer  pagurus 
L.  from  16  sampling  sites  round  the  Scottish  coast 
are  reported,  and  compared  with  published  elevat- 
ed concentrations  in  crabs  from  the  Orkney  Is- 
lands. Geographical  variations  in  the  distribution 
of  cadmium  between  organs  indicate  that  the  die- 
tary uptake  of  cadmium  is  predominate  in  northern 
mainland  and  Orkney  crabs,  but  that  uptake  from 
the  water  is  more  important  in  the  south  of  Scot- 
land. Mean  dissolved  cadmium  concentrations  in 
eastern  coastal  water  increase  from  10 
nanogram(ng)/cu  dm  in  northern  waters  to  25  ng/ 
cu  dm  in  the  south.  It  seems  likely  that  a  regional 
contamination  of  the  environment  by  cadmium  of 
geological  origin  occurs  in  the  extreme  north  coast 
of  Scotland,  and  in  the  Orkney  and  Shetland  areas. 
(Alexander-PTT) 
W87-04019 


REACTION  OF  CHLORINE  AND  BROMINE 
WITH  HUMIC  SUBSTANCE, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

T.  Ishikawa,  T.  Sato,  Y.  Ose,  and  H.  Nagase. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  54,  p  185-194,  October  1986.  2  fig,  3  tab,  19 
ref. 

Descriptors:   'Chemical  reactions,   'Chlorination, 
•Bromination,    'Humic    acids,    'Water    pollution 


sources,  'Trihalomethanes,  Chlorine,  Bromine,  Ex- 
traction, Decomposing  organic  matter. 

Since  1974,  the  formation  of  THMs  has  been  re- 
ported in  chlorinated  drinking  water  and  humic 
substances  are  thought  to  be  the  main  precursors. 
Apart  from  chloroform,  bromine  compounds  such 
as  bromodichloromethane  (CHBrC12),  dibromoch- 
loromethane  (CHBr2Cl)  and  bromoform  (CHBr3) 
have  been  found  in  chlorinated  water.  It  was  previ- 
ously shown  that  CHBrC12  is  produced  when 
humic  substances  are  chlorinated.  Soil  humic  sub- 
stance was  obtained  by  extraction  from  leaf  mold 
with  water  and  then  subjected  to  various  chlorina- 
tion/bromination  procedures.  The  total  amount 
(moles)  of  trihalomethanes  (THMs)  formed  by  bro- 
mination was  larger  than  that  by  chlorination,  sug- 
gesting that  bromine  is  more  reactive  towards 
humic  substance  than  is  chlorine.  Four  bromine 
compounds  were  detected  after  chlorination, 
whereas  12  brominated  compounds  were  formed 
by  bromination  after  pre-chlorination  This  sug- 
gests that  some  chlorinated  products  subsequently 
reacted  with  the  bromine,  forming  brominated 
compounds.  (Alexander-PTT) 
W87-04020 


ANALYSIS  OF  MUTAGENIC  BY-PRODUCTS 
PRODUCED  BY  CHLORINATION  OF  HUMIC 
SUBSTANCES    BY   THIN   LAYER   CHROMA- 
TOGRAPHY     AND      HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 
Kyoto  City  Inst,  of  Public  Health  (Japan). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04021 


INVENTORIES  OF  SOME  LONG-LTVED  RA- 
DIONUCLIDES IN  THE  BALTIC  SEA, 

Finnish  Centre  for  Radiation  and  Nuclear  Safety, 

Helsinki. 

A,  Salo,  K.  Tuomainen,  and  A.  Voipio. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  247-260,  October  1986.  5  fig,  6  tab,  35 

ref. 

Descriptors:  'Radionuclides,  'Path  of  pollutants, 
'Fate  of  pollutants,  'Baltic  Sea,  'Material  balance 
models,  'Input-output  analysis,  'Sediments,  Accu- 
mulation, Strontium,  Cesium,  Heavy  metals,  Sur- 
veys, Mathematical  models,  Finland. 

A  modest  monitoring  program  of  the  strontium-90 
and  cesium- 137  content  of  the  Baltic  Sea  was  start- 
ed by  Finnish  scientists  in  1960.  This  project  has 
subsequently  constituted  an  important  part  of  a 
wider  monitoring  program  of  the  aquatic  environ- 
ment performed  by  the  Finnish  authorities  respon- 
sible for  radiation  protection.  The  other  countries 
bordering  the  Baltic  Sea  have  also  established  their 
own  national  research  and  monitoring  programs. 
Calculations  based  on  an  approximate  material  bal- 
ance model  of  the  Baltic  Sea  show  that  the  differ- 
ence between  the  input  and  output  of  90Sr  and 
137Cs  transported  with  water  is  similar  to  the 
amount  found  in  the  sediments.  The  agreement  is 
better  for  137Cs  than  for  90Sr.  The  inventories  of 
239,240Pu,  137Cs  and  90Sr  show  that  about  99,  50 
and  10%  of  each  nuclide,  respectively,  was  found 
in  the  sediments  at  the  beginning  of  the  1980s.  The 
accumulation  of  the  radionuclides  in  the  sediments 
can  be  explained  by  assuming  a  mean  contempo- 
rary sedimentation  rate  of  about  1  mm/year.  (Alex- 
ander-PTT) 
W87-O4023 


ENVESTIGATION  OF  DRY  AND  WET  DEPOSI- 
TION OF  Am  POLLUTION  EN  A  RURAL 
AREA, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

D.  Brocco,  M.  Rotatori,  and  R.  Tappa. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  261-273,  October  1986.  11  fig,  2  tab,  16 

ref. 

Descriptors:  'Dry  deposition,  'Wet  deposition, 
•Acid  rain,  'Air  pollution,  'Water  pollution 
sources,  'Rural  areas,  'Particulate  matter,  Sulfates, 
Acidity,  Rainfall,  Seasonal  variation,  Precipitation, 
Ions,  Anions,  Cations,  Hydrogen  ion  concentra- 
tion, Rome,  Italy. 


During  recent  years,  atmospheric  removal  process- 
es have  attracted  growing  attention  because  of 
some  serious  effects  of  acid  rain  associated  with 
sulfur  dioxide  and  nitrogen  oxides  emissions.  The 
S02  and  NOx  are  associated  with  the  use  of  fossil 
fuels  for  heat  and  energy  production,  including 
motorized  traffic  and  emissions  from  industrial 
processes.  The  understanding  of  the  chemical  oxi- 
dation of  these  primary  pollutants  is  one  of  the 
most  interesting  aspects  of  atmospheric  acidity. 
Many  efforts  have  been  made  to  describe  the  fate 
of  these  species  from  source  to  sink.  The  inorganic 
composition  of  dry  and  wet  atmospheric  deposi- 
tions is  reported  from  a  rural  sampling  site  near  the 
city  of  Rome.  Cellulose  filter  paper  impregnated 
with  an  alkaline  solution,  and  acetate  cellulose  pre- 
filters  were  used  for  the  collection  of  S02  and 
suspended  particulate  matter,  respectively.  A  rain- 
activated  wet/dry  precipitation  collector  was  uti- 
lized. A  seasonal  trend  of  S02  was  observed  and 
analysis  of  particulate  for  H(+),  S04{2-),  N03(-) 
and  NH4(  +  )  revealed  that  a  significant  amount  of 
free  strong  acidity  was  present  on  particles.  Fifty 
percent  of  precipitation  pH  values  were  below  5.6. 
On  an  annual  basis  the  data  show  that  dry  acid 
deposition  is  more  important  for  the  area  investi- 
gated. (Alexander-PTT) 
W87-04024 


MAGNITUDE  OF  IMPROPER  WASTE  DIS- 
CHARGES IN  AN  URBAN  STORMWATER 
SYSTEM, 

Washtenaw  County  Health  Dept.,  Ann  Arbor,  MI. 
S.  D.  Schmidt,  and  D.  R.  Spencer. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58.  No.  7,  p  744-748,  July  1986.  1 
fig,  2  tab,  15  ref. 

Descriptors:  'Nonpoint  pollution  sources,  'Storm 
sewers,  'Water  pollution  sources,  'Waste  disposal, 
Recreation,  Michigan,  Allen  Creek,  Urban  runoff, 
Water  pollution  control. 

A  major  and  often  undetected  contributor  of  urban 
nonpoint  pollution  is  the  direct  connection  of  ille- 
gal and  improper  waste  discharges  to  storm  drains 
and  receiving  waters.  The  magnitude  of  the  prob- 
lem, isolated  individual  pollutant  dischargers,  and 
initiated  source  controls  for  a  small  urban  storm 
drainage  system  were  evaluated.  It  was  discovered 
that  of  160  businesses  investigated,  half  had  at  least 
one  storm  drain  connection  that  discharged  poten- 
tially hazardous  substances.  Improvements  in  aes- 
thetic and  chemical  water  quality  were  noted  as 
these  discharges  were  eliminated.  This  effort  was 
important  because  recreation  is  a  high  priority  use 
of  the  receiving  water.  The  range  and  mean  con- 
centrations of  selected  pollutants  found  in  the 
storm  drain  outfall  are  given.  (McFarlane-PTT) 
W87-04035 


PHOSPHORUS  LOADS  TO  THE  CHESA- 
PEAKE BAY:  A  PERSPECTIVE, 

Virginia  Univ.,  Charlottesville.  Dept  of  Civil  En- 
gineering. 
W.-S.  Lung. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  7,  p  749-756,  July  1986.  2 
fig,  6  tab,  10  ref. 

Descriptors:  'Phosphorus,  'Water  pollution 
sources,  'Chesapeake  Bay,  'Wastewater  treatment 
facilities,  Pollution  load,  Phosphorus  removed, 
Nonpoint  pollution  sources,  Nutrients. 

Phosphorus  loads  to  Chesapeake  Bay  were  ana- 
lyzed for  past,  present,  and  future  conditions.  Pub- 
licly owned  treatment  works  (POTW)  loads  from 
1980  to  1984  were  tabulated  and  nonpoint  source 
loads  were  calculated  and  incorporated  with  point 
source  loads  to  form  total  loads  under  different 
hydrologic  conditions:  dry  year,  average  year,  wet 
year.  Control  alternatives  were  evaluated  in  terms 
of  load  reductions.  Although  control  measures 
would  produce  eventual  load  reductions,  load  in- 
creases may  result  from  flow  increases  from 
POTWs.  Considering  phosphate  detergent  bans 
and  phosphorus  removal  at  POTWs,  it  is  expected 
that  only  the  latter  would  reduce  future  loads. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Point  source  reductions  could  easily  be  offset  by 
nonpoint  loads  in  a  wet  year.  (McFarlane-PTT) 
W87-04036 


FATE  OF  NAPHTHALENE  IN  A  ROTATING 
DISC  BIOLOGICAL  CONTACTOR, 

California  Univ.,  Los  Angeles.  Dept.  of  Environ- 
mental Science  and  Engineering. 
W.  H.  Glaze,  G.  R.  Peyton,  C.  F.  Young,  and  C.  - 
C.  Lin. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  7,  p  792-798,  July  1986.  7 
fig,  3  tab,  21  ref.  EPA  Assistance  agreement 
CR809 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Isotope  studies,  'Naph- 
thalene, 'Tracers,  'Fate  of  pollutants,  Biodegrada- 

tion,  Biofilms,  Effluents,  Metabolism. 

Isotopic  labeling  is  useful  for  tracking  organic  sub- 
stances; using  it,  the  fate  of  naphthalene  was  shown 
to  be  biodegradation  in  the  biofilm.  Deuterium- 
and  carbon- 14-labeled  naphthalenes  were  spiked 
into  the  influent  of  a  pilot-scale  rotating  disc  bio- 
logical contactor  (RBC)  treating  effluent  from  an 
oil  refinery  air  flotation  unit.  Glass  beads  coated 
with  naphthalene  were  placed  in  a  cartridge,  and  a 
slipstream  from  the  RBC  influent  was  passed 
through  the  cartridge,  flushing  the  naphthalene 
into  the  RBC  over  a  4-hr  period.  Samples  were 
taken  for  10  hours  to  track  the  naphthalene  in  the 
water,  sludge,  biofilm  and  the  (closed)  air  space  of 
the  RBC.  The  principal  fate  of  naphthalene  was 
transfer  in  the  biofilm,  where  degeneration  oc- 
curred over  several  hours.  The  RBC  effluent  con- 
tained substantial  naphthalene  metabolites,  but 
little  unreacted  naphthalene  was  detected  in  the 
water  or  sludge  phases  or  in  the  air  space.  (McFar- 
lane-PTT) 
W87-04041 


SOJX  FREEZING  EFFECTS  ON  UPLAND 
STREAM  SOLUTE  CHEMISTRY, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
A.  C.  Edwards,  J.  Creasy,  and  M.  S.  Cresser. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  831- 
834,  July  1986.  3  fig. 

Descriptors:  'Leachates,  'Water  chemistry,  'So- 
lutes, 'Snow  melt,  'Rivers,  'Freeze-thaw  cycles, 
•Water  pollution  sources,  'Fate  of  pollutants, 
•Freezing,  Topography,  Hydrology,  Stream  dis- 
charge, Soil  chemistry. 

Freeze-thaw  cycles  which  can  occur  in  soils 
during  winter  and  early  spring  snow  melt  have  a 
significant  effect  upon  the  chemical  composition  of 
stream  water.  The  observed  trends  in  solute  com- 
position in  river  water  during  snow  melt  have  been 
related  to  the  leachate  composition  from  columns 
of  organic  soil  which  have  been  temporarily  frozen 
prior  to  leaching  in  the  laboratory.  Substantial 
amounts  of  many  of  the  elements  which  dominate 
river  water  chemistry  become  available  to  leaching 
upon  thawing  the  soil.  Aluminum,  potassium  and 
organic  carbon  in  particular  are  mobilized  as  thaw 
occurs.  Soil  freezing  may  also  influence  water 
solute  chemistry  by  modifying  hydrological  path- 
ways. Local  topography  and  thaw  patterns  prob- 
ably contribute  significantly  to  the  variability  of 
water  during  snow  melt.  (McFarlane-PTT) 
W87-04O48 


RATE  OF  HYPOBROMTTE  FORMATION  ES 
CHLORINATED  SEAWATER, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-O4053 


Research  Institute  Research  project  1631. 

Descriptors:  *Tissue  analysis,  'Kinetics,  *Isotope 
studies,  *Fate  of  pollutants,  *Path  of  pollutants, 
'Population  exposure,  'Fathead  minnows,  'Seleni- 
um, Fish  physiology,  Concentration,  Diets, 
'Bioaccumulation,  Chlamydomonas,  Radioiso- 
topes, Radioactive  tracers. 

Relationships  between  Se  concentration  in  water 
and/or  food  and  the  kinetics  of  uptake,  accumula- 
tion and  depuration  of  Se  in  fathead  minnows  were 
determined  by  use  of  repeated  measurements  of  Se 
radiotracer  activity  in  live  fish.  Groups  of  10  fish 
each  were  maintained  in  separate  aquaria  and  were 
continuously  exposed  to  10,  20,  or  40  nanogram 
(ng)  Se/ml  as  Na2Se04  (selenate)  and/or  daily 
offered  157,  314,  or  628  ng  Se  via  Daphnia  which 
had  ingested  Se-laden  Chlamydomonas.  Within  4 
weeks  the  fish  exposed  to  Se  in  the  water  reached 
an  equilibrium  body  burden  of  Se  at  a  concentra- 
tion 25.3  times  that  in  the  water.  Fish  exposed  to 
Se  in  the  food  had  not  reached  an  equilibrium  after 
1 1  weeks,  but  equilibrium  concentrations  were  cal- 
culated to  be  0.3  times  that  in  the  food  according 
to  a  kinetic  model.  The  accumulation  in  fish  of  Se 
from  both  water  and  food  was  additive.  The  rates 
of  depuration  suggested  the  existence  of  two  func- 
tional compartments  of  Se  in  the  fish  that  could 
represent  different  Se  compounds.  (Author's  ab- 
stract) 
W87-04055 


EXHAUSTIVE  DEGRADATION  OF  HUMIC 
ACID  EM  WATER  BY  SIMULTANEOUS  APPLI- 
CATION OF  RADIATION  AND  OZONE, 

Japan  Atomic  Energy  Research  Inst.,  Takasaki. 
Takasaki  Radiation  Chemistry  Research  Establish- 
ment. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04056 


ENFLUENCE  OF  HUMIC  SUBSTANCES  ON 
PHOTOLYSIS  OF  NITROAROMATIC  COM- 
POUNDS EV  AQUEOUS  SYSTEMS, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Environ- 
mental and  Industrial  Health. 
M.  S.  Simmons,  and  R.  G.  Zepp. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  899- 
904,  July  1986.  2  fig,  3  tab,  16  ref. 

Descriptors:  'Nitroaromatic  compounds,  'Photol- 
ysis, 'Water  pollution  effects,  'Fate  of  pollutants, 
'Humic  acids,  'Nitrogen  compounds,  Comparison 
studies,  Photodegradation,  Water  treatment,  Path 
of  pollutants. 

Kinetic  studies  of  the  photolysis  of  19  nitroaroma- 
tic compounds  in  water  indicate  that  dissolved 
humic  substances  in  natural  waters  enhance  the 
sunlight-induced  photodegradation  rates  of  nitro- 
benzenes,  nitrotoluenes,  and  nitroxylenes  com- 
pared to  rates  observed  in  distilled  water.  The 
largest  enhancements,  ranging  from  2  to  26-fold, 
were  observed  for  nitroaromatics  that  are  methy- 
lated ortho  to  the  nitro  group.  Similar  enhance- 
ment effects  were  observed  for  humic  substances 
obtained  from  a  variety  of  terrigenous  sources, 
including  humus  in  natural  waters  and  humus  ex- 
tracted from  soils.  (McFarlane-PTT) 
W87-04058 


FACTORS  AFFEOTNG  THE  COPRECIPrTA- 
TION  OF  ESORGANIC  PHOSPHATE  WTTH 
CALCITE  ES  HARDWATERS  -  I:  LABORATO- 
RY STUDIES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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ULTRAFILTRATION  CELL  FOR  SORPTION 
AND  BIODEGRADATION  EXPEREVIENTS, 

Lund  Univ.  (Sweden).  Lab.  of  Ecological  Chemis- 
try. 

G.  Bengtsson,  M.  D.  Piwoni,  and  A.  Lundberg. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  935- 
937,  July  1986.  2  fig,  8  ref. 

Descriptors:  'Measuring  instruments,  'Biodegra- 
dation, 'Sorption,  'Ultrafiltration  membranes,  Or- 
ganic compounds,  Soil  properties.  Clays,  Benton- 
ite,  Detection  limits,  Aquifers,  Sediments. 

Knowledge  about  sorption  and  biodegradation  of 
trace  organics  in  soils  and  sediments  of  low  organ- 
ic carbon  content,  such  as  ground  water  aquifers,  is 
still  meagre.  In  an  attempt  to  develop  a  tool  to 
study  mechanisms  of  interactions  between  low- 
molecular  weight  compounds,  bacteria,  organic 
polymers,  and  clay  minerals,  an  ultrafiltration 
membrane  cell  was  designed  to  be  operated  either 
in  batch  or  continuous  flow  mode.  The  cell  and  its 
maintenance  are  described,  and  its  performance 
illustrated  by  experiments  with  p-chloroaniline 
(PCA)  in  suspension  with  a  microbial  polysaccha- 
ride and  a  bentonite  clay.  PCA  at  a  concentration 
of  about  50  micrograms  per  liter  demonstrated 
sorption  only  to  bentonite,  and  only  after  protona- 
tion.  The  reproducibility  of  the  experiments  was 
high,  resulting  in  a  minimal  detectable  sorption  of 
PCA  of  0.56%.  The  high  sensitivity,  reproducibil- 
ity and  replicability  of  this  cell  approach  are  par- 
ticularly applicable  to  the  current  efforts  to  gain  a 
better  understanding  of  sorption  and  biodegrada- 
tion processes  in  the  saturated  subsurface  (Author's 
abstract) 
W87-04063 


FACTORS  CONTROLLING  THE  LEACHESG 
OF  MAJOR  AND  MINOR  CONSTITUENTS 
FROM  PROCESSED  RUNDLE  OEL  SHALE, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 
Chemical  Engineering. 

P.  R.  F.  Bell,  A.  A.  Krol,  and  P.  R.  Greenfield. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  741- 
750,  June  1986.  7  fig,  4  tab,  22  ref. 

Descriptors:  'Oil  shale,  'Sorption,  'Water  pollu- 
tion sources,  'Trace  elements,  'Weathering, 
•Leaching,  Anion  exchange,  Cation  exchange, 
Trace  elements,  Australia,  Adsorption,  Lysimeters. 

The  chemical  characteristics  of  leachates  from  col- 
umns of  processed  oil  shale  from  the  Rundle  re- 
source, Queensland,  were  determined  and  the  fac- 
tors controlling  the  rate  of  release  of  the  major  and 
minor  constituents  were  delineated.  The  studies 
were  carried  out  in  two  types  of  laboratory  col- 
umns and  a  weathering  column  (lysimeter)  exposed 
to  prevailing  weather  conditions.  The  flow  in  the 
laboratory  columns  was  maintained  in  an  unsatu- 
rated mode  in  order  to  simulate  the  flow  condi- 
tions found  in  the  field.  The  major  constituents 
leached  from  the  spent  shale  are  sulphates  and 
chlorides  of  Ca,  Mg,  K  and  Na.  Most  of  these  salts 
were  eluted  in  the  first  few  pore  volumes  of  leach- 
ate. The  only  major  constituents  significantly  con- 
strained by  solubility  factors  were  Ca  and  SC4, 
due  to  solution  saturation  with  respect  to  gypsum. 
Ion  exchange  and  sorption  phenomena  were  signif- 
icant in  controlling  the  leaching  rate  of  both  the 
major  cationic  metal  species  and  the  trace  ele- 
ments. Many  of  these  minor  elements  were  prob- 
ably in  anionic  form,  yet  are  still  absorbed  by  the 
shale,  which  exhibited  no  significant  anion  ex- 
change capacity.  Weathering  reactions  appear  to 
play  a  significant  role  in  the  continued  slow  leach- 
ing of  the  major  and  minor  species  which  was 
observed  even  after  many  pore  volumes  of  liquid 
were  eluted.  (McFarlane-PTT) 
W87-O4073 


KINETICS  OF  ACCUMULATION  OF  SELENI- 
UM FROM  FOOD  AND  WATER  BY  FATHEAD 
MTNNOWS, 

Wisconsin    Univ.-Milwaukee.    Center    for    Great 

Lakes  Studies. 

P.  E.  Bertram,  and  A.  S.  Brooks. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  877- 

884,  July  1986.  5  fig,  1  tab,  25  ref.  Electric  Power 


FACTORS  AFFECTING  THE  COPRECD?ITA- 
TION  OF  ESORGANIC  PHOSPHATE  WITH 
CALCITE  ES  HARDWATERS  -  II:  RECIRCU- 
LATESG  EXPERIMENTAL  STREAM  SYSTEM, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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BROMEOE  CONCENTRATION  ES  SWEDISH 
PRECTPLTATION,  SURFACE  AND  GROUND 
WATERS, 

Uppsala    Univ.    (Sweden).    Dept.    of   Analytical 

Chemistry. 

U.  Lundstrom,  and  A.  Olin. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  751- 

756,  June  1986.  6  fig,  21  ref. 
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Descriptors:  'Water  pollution  sources,  •Rainfall, 
•Water  analysis,  'Bromides,  'Surface  water, 
•Groundwater,  'Precipitation,  Chlorides,  Concen- 
tration, Sweden,  Rivers,  Seawater. 

The  occurrence  of  bromide  in  precipitation,  sur- 
face and  ground  waters  in  Sweden  has  been  inves- 
tigated (300  samples).  The  concentration  of  bro- 
mide in  precipitation  is  0.05-0.15  microM  in  the 
south  and  <0.05  microM  in  the  north  of  Sweden. 
The  concentrations  of  bromide  and  chloride  are 
well  correlated.  For  river  water  the  same  areal 
distribution  pattern  as  for  precipitation  is  found, 
but  the  concentrations  are  2-4  times  higher.  The 
molar  ratio  Br/CI  is  0.001,  which  is  lower  than 
that  for  sea  water  (0.00154)  and  also  lower  than  for 
precipitation.  The  northeastern  feeder  streams  of 
Lake  Malaren,  passing  an  area  of  post-glacial  clay, 
showed  unusually  high  bromide  concentrations 
(0.3-3  microM)  and  Br/CI  quotients  (0.002-0.008). 
No  correlation  between  the  concentrations  of  bro- 
mide and  chloride  was  found.  Rough  calculations 
indicate  that  fertilizers  and  chemicals  added  to  the 
fields  could  only  contribute  a  minor  fraction  of  the 
bromide  found.  Analysis  of  18  ground  water  sam- 
ples indicated  increased  bromide  levels  as  com- 
pared to  surface  waters.  (Author's  abstract) 
W87-O4074 


COMPARATIVE  BIOACCUMULATION  OF 
MERCURY  IN  TWO  ADJACENT  FRESHWA- 
TER ECOSYSTEMS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

C.  D.  Wren,  and  H.  R.  MacCrimmon. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  763- 

769,  June  1986.  7  fig,  5  tab,  23  ref. 

Descriptors:  'Comparison  studies,  'Tissue  analy- 
sis, 'Path  of  pollutants,  'Bioaccumulation,  'Mer- 
cury, Selenium,  Fishes,  Clams,  Sediments,  Lakes, 
Ontario,  Bays,  Dams,  Heavy  metals,  Acidic  water. 

Mercury  levels  were  determined  in  sediments, 
clams,  and  representative  fish  species  in  two  adja- 
cent uncontaminated  waterbodies  situated  on  the 
Ontario  Precambrian  Shield.  Food  chain  biomagni- 
fication  of  mercury  occurred  within  both  ecosys- 
tems. Significantly  higher  mercury  levels  were  ob- 
served in  most  species  resident  in  Tadenac  Lake 
than  in  Tadenac  Bay.  Tadenac  Lake  flows  over  a 
1.5m  concrete  dam  into  Tadenac  Bay,  which  is 
joined  to  Lake  Huron.  Mean  length  adjusted  fish 
mercury  levels  (microgram  per  gram)  for  lake 
versus  bay  were:  smelt  0.26  vs.  0.12,  rockbass  0.34 
vs.  0.18,  yellow  perch  0.29  vs.  0.12,  smallmouth 
bass  0.55  vs.  0.25,  northern  pike  0.86  vs.  0.38.  The 
observed  differences  in  fish  mercury  levels  be- 
tween the  two  sites  cannot  be  explained  in  terms  of 
differences  in  fish  growth  rates,  lake  trophic  status, 
or  fish  selenium  levels,  but  appeared  to  be  related 
to  sediment  mercury  levels  and  ambient  water 
quality.  (McFarlane-PTT) 
W87-04076 


CHLORINATED  ORGANICS  FROM  CHLO- 
RINE USED  IN  WATER  TREATMENT, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 

io). 

R.  Otson,  G.  L.  Polley,  and  J.  L.  Robertson. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  775- 

779,  June  1986.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
treatment,  'Chlorinated  hydrocarbons,  'Chlorine, 
•Chlorination,  'Water  treatment,  Detection  limits, 
Water  analysis,  Drinking  water. 

The  contribution  from  impurities  in  chlorine  to 
levels  of  chlorinated  organics  found  in  potable 
water  after  chlorination  was  investigated.  Tech- 
niques for  sampling  of  chlorine  and  gas  chroma- 
tography (GC)  determination  of  chlorinated  organ- 
ics in  chlorine  are  described.  The  detection  limits 
were  better  than  1  ppm  for  each  of  chloromethane, 
dichloromethane,  chloroform,  carbon  tetrachlo- 
ride, trichloroethylene,  tetrachloroethylene,  hexa- 
chloroethane,  hexachloropropane,  and  hexachloro- 
benzene  in  chlorine.  With  the  exception  of  chloro- 
form which  occasionally  accounted  for  nearly  1 
microgram  per  liter  in  water,  the  levels  of  nine 
compounds  in  chlorine  accounted  for  less  than  0. 1 


microgram  per  liter  of  each  compound  in  chlorin- 
ated water  from  10  Canadian  treatment  plants.  The 
occurrence  of  these  nine  and  28  additional  chlorin- 
ated organics  previously  detected  in  water  supplies 
was  determined  by  aid  of  liquid-liquid  extraction  of 
water  samples.  Seven  compounds,  including  chloro 
carbon  tetrachloride,  trichloroethylene  and  te- 
trachloroethlyene  were  detected,  usually  at  levels 
ranging  from  0. 1  to  1  microgram  per  liter  in  chlor- 
inated water  from  the  treatment  plant.  (Author's 
abstract) 
W87-04078 


SOLUBLE    MICROBIAL    PRODUCTS    (SMP) 
FORMATION  KINETICS  BY  BIOFILMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry  see  Field   5D. 
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ACID  RAIN  WHODUNIT, 

For  primary  bibliographic  entry  see  Field  5A. 
W87-O4085 


WATER  DISTRIBUTION  SYSTEM  CORRO- 
SION, 

Florida  Univ.,  Gainesville.  Dept.  of  Engineering 

Sciences. 

J.  E.  Singley. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  68,  No.  3,  p  4-6,8,  June  1986.  4  fig, 

5  tab,  7  ref. 

Descriptors:  'Water  pollution  sources,  'Corrosion, 
•Water  distribution,  'Water  conveyance,  Cost 
analysis,  Construction  materials,  Pipes. 

Corrosion  of  conveying  pipes  or  fixtures  in  water 
systems  introduces  contaminants,  including  toxic 
metals  like  lead  and  cadmium,  into  potable  water. 
Economic  effects  of  corrosion  cost  the  water  utili- 
ty industry  upwards  of  $375  mil  annually.  Corro- 
sion causes,  mechanisms  and  types  for  the  metals 
and  non-metals  are  identified.  Methods  of  corro- 
sion discovery  are  defined:  corrosion  coupons, 
electronic  testers,  scale  analysis,  water  analyses  for 
dissolved  corrosion  by-products,  and  corrosion  in- 
dices. Corrosion  control  methods  suggested  are  the 
use  of  materials  having  low  corrosion  rates  physi- 
cal or  chemical  barriers,  or  cathodic  protection. 
W87-04087 


GROUNDWATER    MONITORING    AT    HAZ- 
ARDOUS-WASTE FACILITIES, 

Standard   Microsystems  Corp.,   Hauppauge,  NY. 
For  primary  bibliographic  entry  see  Field  5A. 
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SALT  RELEASE  MODEL  FOR  SUSPENDED 
SEDIMENTS, 

Evansville  Univ.,  IN.  Dept.  of  Civil  Engineering. 
H.  Nezafati,  D.  S.  Bowles,  and  J.  P.  Riley. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  112,  No.  4,  p  647-  662,  August 
1986.  5  fig,  3  tab,  16  ref.  DOI  Grant  14-34-0001- 
9099. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Saline  soils,  'Salinity,  'Suspended 
sediments,  'Mathematical  models,  Colorado  River, 
Salts,  Conductivity,  Solutes,  Monitoring. 

The  major  controlling  factors  in  the  release  of  salt 
from  suspended  sediments  in  the  Colorado  River 
Basin  are  described  and  quantified  with  experimen- 
tal and  mathematical  modeling.  An  overall  assess- 
ment of  the  importance  of  the  salt  contribution 
from  suspended  sediments  is  provided.  Salt  release 
characteristics  of  suspended  sediments  from  vari- 
ous locations  were  studied  using  sediments  from 
various  locations  in  the  Price  River  Basin,  a  tribu- 
tary of  the  Colorado  River.  The  sediments  were 
mixed  with  water  in  the  laboratory  and  the  change 
in  electrical  conductivity  of  the  solutions  was  mon- 
itored while  varying  the  following  factors:  dilu- 
tion, particle  size,  mixing  velocity,  and  initial  elec- 
trical conductivity.  The  Buckingham  Pi  Theory 
was  employed  to  develop  equations  for  predicting 


the  electrical  conductivity  of  sediment-water  solu- 
tions as  a  function  of  factors  controlling  salt  release 
from  suspended  sediments.  The  salt  release  equa- 
tions were  verified  with  additional  laboratory  data. 
In  a  companion  paper  incorporation  of  the  salt 
release  equations  into  a  watershed  erosion  and 
sediment  transport  model  as  a  salinity  submodel  is 
described.  (See  also  W87-04091)  (McFarlane-PTT) 
W87-O4O90 


HYDROSALINiTY  MODELING  OF  SUSPEND- 
ED SEDIMENTS, 

Evansville  Univ.,  IN.  Dept.  of  Civil  Engineering. 
H.  Nezafati,  D.  S.  Bowles,  and  J.  P.  Riley. 
Journal  of  Environmental  Engineering  (ASCE) 
JOEDDU,  Vol.  112,  No.  4,  p  663-  676,  August 
1986.  7  fig,  3  tab,  17  ref.  DOI  Grant  14-34-0001- 
9099. 

Descriptors:  'Suspended  sediments,  'Salinity, 
'Watersheds,  'Model  studies,  'Water  pollution 
sources,  'Path  of  pollutants,  'Mathematical 
models,  Colorado  River,  Solutes,  Salts,  Sediments, 
Flow,  Pollution  control,  Runoff,  Erosion. 

A  submodel  was  developed  and  added  to  the  EPA 
Watershed  Erosion  and  Sediment  Transport 
(WEST)  model  to  quantify  salt  release  from  sus- 
pended sediments  in  overland  and  channel  flow,  to 
determine  their  relative  contribution  in  total  salt 
loading  in  an  arid  climate,  and  to  provide  specific 
information  for  control  program  priorities.  The 
WEST  model  simulates  runoff  and  erosion  from  a 
watershed  surface  and  routes  the  flow  and  sedi- 
ment down  a  stream  channel.  The  added  salt  re- 
lease submodel  was  developed  using  data  from 
samples  collected  from  upland  areas  in  the  Price 
River  Basin,  a  typical  salt  contributing  basin  within 
the  Colorado  River  Basin.  Thus  the  overall  model 
estimates  diffuse  salinity  loading  from  suspended 
sediments  eroded  in  overland  flow  and  transported 
sediments  in  the  stream  channel.  Application  of 
this  model  to  a  subbasin  within  the  Price  River 
Basin  estimated  that  less  than  1%  of  the  salt  load  at 
Woodside  near  confluences  of  the  Price  and  Green 
Rivers  can  be  attributed  to  the  suspended  sedi- 
ments and  therefore  that  salinity  control  programs 
should  concentrate  on  salt  loading  by  subsurface 
flows.  (See  also  W87-04090)  (Authors'  abstract) 
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GROUNDWATER  CONTAMINATION  SITE 
RANKING  METHODOLOGY, 

Eisenberg,  Olivieri  and  Associates,  Oakland,  CA. 

A.  W.  Olivieri,  D.  M.  Eisenberg,  and  R.  C. 

Cooper. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEDDU,  Vol.  112,  No.  4,  p  757-  769,  August 

1986.  4  fig,  8  tab,  6  ref. 

Descriptors:  'Contamination,  'Groundwater  pol- 
lution, 'Waste  dumps,  'Pollution  control,  'Plan- 
ning, 'Water  pollution  sources,  Risks,  Social 
values,  Regulations,  Probabilistic  process. 

Regulatory  agencies  charged  with  protecting 
groundwater  resources  must  often  make  judgments 
concerning  the  degree  of  risk  associated  with  these 
sites  on  the  basis  of  insufficient  information.  A  risk 
assessment  procedure  is  proposed  for  the  numeri- 
cal rating  and  ranking  of  hazardous  material  sites 
in  terms  of  their  relative  groundwater  contamina- 
tion potential.  The  objectives  of  the  procedure  are 
to  (1)  optimize  use  of  existing  data,  (2)  concisely 
describe  the  hydrogeologic  site  conditions  and  (3) 
extent  of  soil  and  groundwater  contamination,  (4) 
relate  hydrogeologic  site  conditions  and  severity  of 
contamination,  (5)  identify  uncertainty  in  the  data, 
and  (6)  put  the  hazard  potential  of  the  site  in 
perspective.  A  standardized  hydrogeologic  de- 
scription and  a  rating  of  the  degree  of  contamina- 
tion severity  at  the  particular  site  are  completed. 
The  site  sensitivity  and  contaminant  severity  rat- 
ings are  then  integrated  into  a  single  value  indicat- 
ing the  seriousness  of  the  contamination,  which 
permits  comparison  of  the  relative  risk  of  a  site  or 
group  of  sites.  These  3  steps  complete  the  risk 
assessment  describing  the  probability  and  severity 
of  an  adverse  event.  The  fourth  step,  risk  manage- 
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merit,  involves  social  value  judgments  as  to  what 
level  of  risk  is  acceptable.  (McFarlane-PTT) 
W87-04097 


EFFECT  OF  PREOZONATION  ON  THE  CON- 
TROL OF  TRTHALOMETHANE  FORMATION, 

Kyoto  Univ.  (Japan).  Dept.  of  Sanitary  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04107 


PRE-  AND  INTERMEDIATE  OXIDATION  OF 
DRINKING  WATER  WITH  OZONE,  CHLO- 
RINE, AND  CHLORINE  DIOXTDE, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5F. 
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GEOPHYSICAL  MODELLING  AND  MAPPING 
OF  CONTAMINATED  GROUNDWATER 
AROUND  THREE  WASTE  DISPOSAL  SITES 
rN  SOUTHERN  ONTARIO, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

J.  P.  Greenhouse,  and  D.  D.  Slaine. 

Canadian  Geotechnology  Journal  CGJOAH,  Vol. 

23,  No.  3,  p  372-384,  August  1986.  21  fig,  3  tab,  10 

ref. 

Descriptors:  'Model  studies,  'Geophysics,  'Map- 
ping, 'Groundwater,  'Path  of  pollutants, 
•Groundwater  pollution,  'Waste  disposal,  'Ontar- 
io, Surveys,  Sampling,  Technology,  Measuring  in- 
struments, Conductivity,  Cost  analysis,  Case  stud- 


An  approach  for  using  electromagnetic  geophysi- 
cal methods  for  delineating  groundwater  contami- 
nation is  presented.  The  concepts  have  been  tested 
at  three  waste  disposal  sites.  This  includes  a  tech- 
nique for  modelling  a  site's  response  to  a  variety  of 
instruments,  and  a  device-independent  method  of 
contouring  the  data.  The  modelling  attempts  to 
account  for  the  noise  inherent  in  the  measurement 
process,  particularly  the  effects  of  lateral  variations 
in  stratigraphy.  These  concepts  are  evaluated  by 
comparing  the  geophysical  response  to  groundwat- 
er conductivities  measured  in  sampling  wells.  It  is 
concluded  that  geophysics  offers  a  cost-effective 
supplement  to  drilling,  and  that  it  is  best  used  in  a 
reconnaissance  mode  to  map  the  general  distribu- 
tion of  contamination  prior  to  a  detailed  sampling 
program.  The  correlation  between  the  observed 
and  predicted  geophysical  response  as  a  function 
of  groundwater  conductivity  is  as  good  as  can  be 
expected  given  the  uncertainties  in  the  process. 
The  methodology  proposed  is  simple  to  use  and 
practical.  (Author's  abstract) 
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FATE  OF  A  HYDROCARBON  POLLUTION  IN- 
DICATOR IN  FISH:  ABSORPTION,  DEPOSI- 
TION AND  DEPURATION  OF  SQUALANE  rN 
SALMO  GATRDNERI  R., 

Centre  de  Recherches  de  Toulouse  (France).  Lab. 
de  Recherche  sur  les  Additifs  Alimentaires. 
J.-P.  Cravedi,  and  J.  Tulliez. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  3,  p  247-259,  November  1986.  1  fig,  4 
tab,  37  ref. 

Descriptors:  'Bioindicators,  'Water  pollution, 
•Fate  of  pollutants,  'Fish,  'Absorption,  'Deposi- 
tion, 'Depuration,  'Squalane,  'Trout,  Organic 
compounds,  Tissue  analysis,  Feces,  Toxicity,  Fish 
physiology,  Animal  physiology,  Biotransforma- 
tion, Metabolism,  Population  exposure. 

Absorption,  distribution,  and  release  of  squalane 
were  studied  in  rainbow  trout  fed  a  diet  containing 
0.05%  of  this  alkane.  Estimated  squalane  absorp- 
tion was  about  40%  of  the  dose.  After  three 
months  of  exposure,  the  residues  in  the  whole  body 
reached  a  steady  equilibrium  value  of  about  16-18 
micrograms/g.  The  most  pronounced  deposition 
occurred  in  the  liver  (1671  micrograms/g  after  10 
months),  while  the  concentration  of  squalane  in  the 
adipose  tissue  was  below  2  micrograms/g.  During 


the  depuration  period,  half  of  the  contaminated 
trout  were  fed  a  squalane-free  diet,  while  the 
others  were  starved.  After  two  months,  the  body 
burden  amounted  to  65%  and  80%  of  the  alkane 
previously  accumulated  in  starved  and  fed  trout, 
respectively.  In  the  starved  group,  43%  of  the 
squalane  initially  stored  in  the  liver  was  lost, 
whereas  the  loss  in  the  fed  fish  liver  was  52%. 
These  results  were  compared  with  existing  data  on 
other  alkanes.  (Author's  abstract) 
W87-04132 


ALUMrNTUM  IN  THE  RIVERS  ESK  AND 
DUDDON,  CUMBRIA,  AND  THED*  TRIBU- 
TARIES, 

Institute  of  Terrestrial  Ecology,  Huntingdon  (Eng- 
land). Monks  Wood  Experimental  Station. 
K.  R.  Bull,  and  J.  R.  Hall. 

Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  12,  No.  3,  p  165-193,  1986.  6  fig,  8  tab,  23  ref. 

Descriptors:  'Aluminum,  'Acid  rain,  'Path  of  pol- 
lutants, 'Rivers,  'Cumbria,  'Water  quality, 
•Water  pollution,  Seasonal  variation,  Acidity,  Pol- 
lutant identification,  Catchment  areas,  Calcium, 
Agricultural  runoff,  Sampling,  Water  analysis, 
Chemical  analysis,  Chemical  properties,  Metals, 
Acidic  water. 

Aluminum  concentrations  in  water  were  measured 
at  different  times  for  more  than  50  sites  distributed 
along  the  Rivers  Esk  and  Duddon,  Cumbria,  and 
their  tributaries.  Total  aluminum,  inorganic  mono- 
melic aluminum,  and  organic  monomelic  alumi- 
num were  measured  using  a  modified  Driscoll 
technique.  Concentrations  were  found  to  vary  with 
season  (flow  rate)  and  geographical  variation  was 
often  high.  High  inorganic  monomelic  aluminum 
concentrations  (200-300  micrograms/1),  associated 
with  low  pH  levels,  were  commonly  found  in 
tributaries  in  the  upper  reaches  of  the  valleys,  at 
high  flow  rates,  and  in  catchments  containing  little 
or  no  improved  agricultural  land.  Two  catchments 
in  the  Duddon  valley  appear  to  be  affected  by 
afforestation  and  had  even  higher  levels  of  inor- 
ganic monomeric  aluminum  (400-600  micrograms/ 
1).  Two  catchments  in  Eskdale  were  sampled  in 
more  detail.  It  was  found  that  water  quality 
changed  markedly  after  the  tributaries  flowed 
through  improved  pasture  land.  Inorganic  mono- 
meric aluminum  concentration  fell  and  pH  values 
rose.  These  changes  were  associated  with  in- 
creased Ca  concentrations,  possibly  because  of  ag- 
ricultural liming.  (Author's  abstract) 
W87-04134 


DISTRIBUTION  AND  GEOCHEMISTRY  OF 
LEAD  IN»  RTVER  SEDIMENTS,  CHRIST- 
CHURCH,  NEW  ZEALAND, 
Lincoln  Coll.  (New  Zealand).  Dept.  of  Chemistry. 
N.  G.  Purchase,  and  J.  E.  Fergusson. 
Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  12,  No.  3,  p  203-216,  1986.  5  fig,  4  tab,  11  ref. 

Descriptors:  'Path  of  pollutants,  'Geochemistry, 
•Lead,  'Sediments,  'Rivers,  'New  Zealand, 
•Heavy  metals,  *Water  pollution  sources,  Urban 
runoff,  Estuaries,  Carbonates,  Distribution,  Water 
pollution,  Sulfates,  Sulfides,  Sorption,  Profiles, 
Sampling,  Trace  metals,  Chemical  analysis,  Water 
analysis. 

The  lead  levels  in  the  river  sediments  of  two  small 
rivers  draining  the  city  of  Christchurch,  New  Zea- 
land reflect  nearby  inputs  from  a  lead  accumulator 
battery  factory  and  street  dust  carried  into  the 
river.  The  high  levels  found  in  the  river  sediments 
are  not  reflected  in  the  levels  in  the  sediments  of 
the  rivers'  estuary.  The  lead  species  (PbC03, 
PbS04,  PbS,  and  Pb  metal)  were  found  to  exist  in 
a  sediment  profile,  the  carbonate  dominating  near 
the  top  and  sulfide  near  the  bottom  of  the  profile. 
Only  a  small  fraction  of  the  lead  is  held  by  sorption 
on  to  the  sediments.  (Author's  abstract) 
W87-04135 


POLYCHLORINATED  BIPHENYLS  IN  DATED 
SEDIMENTS  OF  MILWAUKEE  HARBOUR, 
WISCONSIN,  USA, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 


neering. 

E.  R.  Christensen,  and  C.-K.  Lo. 

Environmental    Pollution    (Series    B)    EPSPDH, 

Vol.  12,  No.  3,  p  217-232,  1986.  2  fig,  4  tab,  22  ref. 

NSF    Grant    CEE8 103650,    NOAA    Sea    Grant 

NA80AA-D-00086. 

Descriptors:  *Polychlorinated  biphenyls,  'Dating. 
•Sediments,  'Milwaukee  Harbor,  'Water  pollution 
sources,  Sedimentation  rates,  Cesium,  Harbors, 
Sampling,  Pollutant  identification,  Chemical  analy- 
sis, Lead,  Heavy  metals. 

A  sediment  core  from  Milwaukee  Harbor  was 
dated  by  the  Pb-210  and  Cs-137  methods  and  ana- 
lyzed for  polychlorinated  biphenyls  (PCBs).  The 
mass  sedimentation  rate  of  1.10  g/sq  cm/yr  was 
significantly  higher  than  for  Lake  Michigan.  The 
Cs-137  inventory  of  162.9  dpm/sq  cm  was  11.7 
times  higher  than  that  calculated  from  atmospheric 
deposition  data.  There  was  a  significant  degree  of 
PCB  pollution  in  the  sediments,  as  evidenced  by 
the  fact  that  the  PCB  flux  was  596  times  higher 
than  the  average  atmospheric  input  to  Lake  Michi- 
gan. The  vertical  distribution  of  PCBs  in  the  rela- 
tively undisturbed  core  followed  the  available  na- 
tional sales  records  (1957-74)  remarkably  well. 
There  was  also  a  sharp  drop  in  layers  from  the  late 
1970s  which  would  be  expected  in  view  of  the 
recent  curtailment  of  PCB  usage  and  production. 
Relatively  high  levels  of  Aroclor  1254  point  to 
local  electrical  component  manufacturers.  Several 
users  of  hydraulic  fluids  and  lubricants  containing 
PCBs  have  probably  also  contributed  to  the  in- 
creased levels  in  the  harbor  sediments.  (Author's 
abstract) 
W87-04136 


ARSENIC  SORPTION  BY  HUMIC  ACTDS, 

Newcastle  Univ.  (Australia).  Dept.  of  Chemistry. 
P.  Thanabalasingam,  and  W.  F.  Pickering. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.   12,  No.   3,  p  233-246,   1986.  4  fig,  32  ref. 

Descriptors:  'Path  of  pollutants,  'Arsenic,  'Sorp- 
tion, 'Humic  acids,  'Fate  of  pollutants,  'Acidity, 
•Soil  chemistry,  Adsorption,  Anions,  Soil  physical 
properties,  Arsenic  compounds,  Calcium,  Phos- 
phates, Carbonates,  Sulfates,  Chemistry,  Cations. 

An  investigation  of  the  sorption  of  As(IH)  and 
As(V)  by  two  humic  acids  (HA  I  and  HA  II)  has 
shown  that  As  uptake  varies  with  pH,  adsorbate 
concentration,  and  ash  content  of  the  substrate.  At 
fixed  pH,  the  amount  sorbed  conformed  to  a  Lang- 
muir  relationship,  with  calculated  capacities  in  the 
region  of  maximum  uptake  (pH  5.5)  being  of  the 
order  of  70  (90)  mmol/kg  for  As(IH),  and  90  (1 10) 
mmol/kg  for  As(V).  The  higher  values  (in  paren- 
theses) reflect  the  higher  ash  and  Ca  contents  of 
HA  II.  Uptake  decreased  when  the  ash  content 
was  reduced  by  acid-washing  or  sample  purifica- 
tion, or  when  fluoride  or  EDTA  was  added,  indi- 
cating that  Ca  and  polyvalent  cations  can  be  in- 
volved in  As  retention.  The  dominant  solution 
species  appear  to  be  H3As03  and  H2As04(-)  and 
retention  of  these  was  subject  to  competition  from 
other  anions,  especially  H2P04(-),  and,  to  a  lesser 
extent,  C03(2-)  and  S)4(2-).  The  environmental 
significance  of  the  results  is  discussed.  (Author's 
abstract) 
W87-04137 


PREFERENTIAL  DISCHARGE  OF  POLLUT- 
ANTS DURING  SNOWMELT  IN  SCOTLAND, 

Institute  of  Hydrology,  Wallingford  (England). 
E.  M.  Morris,  and  A.  G.  Thomas. 
Journal  of  Glaciology  JOGLAO,  Vol.  31,  No.  108, 
p  190-193,  1985.  2  fig,  6  ref. 

Descriptors:  'Snowmelt,  'Water  pollution  sources, 
'Discharge,  'Scotland,  'Pollution  load,  Snowmelt 
floods,  Conductivity,  Stage  measurements. 

A  three-fold  increase  in  total  dissolved  pollutant 
load  at  the  beginning  of  spring  snowmelt  in  an 
upland  stream  in  Scotland  is  described.  Snowmelt 
floods  do  not  occur  every  year  and  are  not  neces- 
sarily during  the  first  melt  episode  of  the  season. 
Therefore,  the  pollutants  may  be  released  in  sever- 
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al  small  events.  Electrical  conductivity,  stage,  and 
stream  temperature  were  measured  at  a  gauging 
point  in  Ciste  Mhearad.  The  stage  masurements 
were  converted  to  discharge  using  a  calibration 
curve  established  by  dilution  gauging.  The  conduc- 
tivity data  were  corrected  to  25  C  using  the  stream 
temperature  measurements.  An  empirical  relation 
between  electrical  conductivity  at  25  C  and  total 
dissolved  solid  was  established  for  the  stream.  The 
peak  in  conductivity  came  very  quickly  after  the 
onset  of  melt  with  a  maximum  value  of  63  micro  S 
per  cm.  The  second  and  third  peaks  in  discharge 
were  both  larger  than  the  first  peak  but  produced 
far  smaller  peaks  in  conductivity.  This  was  clear 
evidence  of  preferential  discharge  of  pollutants  at 
the  onset  of  melt.  By  the  end  of  the  third  snowmelt 
80%  of  the  the  snow  had  melted  and  86%  of  the 
load  had  been  removed.  Daily  ranges  in  conducti- 
vity and  discharge  showed  the  peak  was  during  the 
first  snowmelt  period  and  was  the  most  significant 
event  of  the  year.  The  field  data  from  Ciste 
Mhearad  show  that  a  three-fold  increse  in  level  of 
pollution  in  a  stream  can  occur  during  snow  melt. 
(Main-PTT) 
W87-04153 


SINGLE-GENERATION  DRINKING  WATER 
REPRODUCTION  STUDY  OF  U-DIBROMO-3- 
CHLOROPROPANE  IN  SPRAGUE-DAWLEY 
RATS, 

Dow  Chemical  Co.,  Freeport,  TX.  Lake  Jackson 

Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04154 


INCREASE    OF    ORGANOCHLORINES    AND 

mfo  AcrrvnY  in  water  birds  winter- 
ing IN  AN  ITALIAN  LAGOON, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
C.  Fossi,  C.  Leonzio,  and  S.  Focardi. 
Bulletin    of   Environmental,    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  4,  p  538-543, 
October  1986.  3  fig,  1  tab,  18  ref.  ECC  ENV  512/1. 

Descriptors:  *Water  pollution  effects,  *Grebes, 
•Fate  of  pollutants,  'Oganochlorine  compounds, 
•Enzymes,  'Tissue  analysis,  *Water  fowl,  Marano, 
Italy,  Proteins,  Gas  chromatography,  Florisil  chro- 
matography, Gel  filtration,  Seasonal  variation, 
Electrophoresis,  Polychlorinated  biphenyls. 

Residues  of  some  chlorinated  hydrocarbons  and 
the  levels  of  the  mixed  function  oxidases  (MFO) 
were  evaluated  in  specimens  of  Black-necked 
grebes  collected  in  the  lagoon  of  Marano,  Italy. 
For  the  analysis  of  chlorinated  hydrocarbons 
freeze-dried  homogeneous  material  was  extracted 
with  n-hexane.  The  extract  was  subjected  to  sulfu- 
ric acid  cleanup  followed  by  Florisil  chromatogra- 
phy. The  eluates  were  analysed  by  gas  chromatog- 
raphy. The  isloation  of  the  microsomal  fraction 
was  made  after  liver  homogenization  and  centrifu- 
gation  by  gel  filtration  of  the  supernatant  fraction. 
MFO  activity  was  tested  by  aldrin  epoxidation  and 
by  7-ethoxyresorufin  dealkylation.  For  separation 
of  Cytochrome  P-450,  the  microsomal  proteins 
were  subjectd  to  electrophoresis.  Concentrations 
of  PCBs  increased  in  all  analysed  tissues  from 
October  1984  through  April  1985.  The  differences 
between  the  October  and  April  samples  are  statisti- 
cally significant  for  the  adipose  tissue  and  for  the 
uropygial  gland.  PCB  congeners  and  isomers  in  the 
liver  of  grebes  are  mostly  penta-,  hexa-,  hepta-,  and 
octachlorobiphenyls.  The  hepatic  mixed  function 
oxidases  showed  a  significant  variation  between 
October  and  April.  A  similar  electrophoretic  con- 
figuration of  the  proteins  of  the  cytochrome  P-450 
area  of  the  grebes  and  that  of  Japanese  quail  ex- 
perimentally treated  in  the  laboratory  with  a  com- 
mercial mixture  of  PCBs  could  be  indirect  evi- 
dence that  in  the  liver  of  the  specimens  from  the 
Marano  lagoon  the  induction  of  the  MFO  activity 
is  at  least  in  part  due  to  the  PCB  residues  present  in 
that  area.  (Main-PTT) 
W87-04155 


ACCUMULATION,  ELIMINATION,  AND  SPE- 
CIATION  OF  CADMIUM  AND  ZINC  IN  MUS- 
SELS, MYTJXUS  EDULIS,  IN  THE  NATURAL 
ENVIRONMENT, 


Fish  Technology  Inst.  TNO,  Ijmuiden  (Nether- 
lands). 

J.  B.  Luten,  W.  Bouquet,  M.  M.  Burggraaf,  and  J. 
Rus. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  4,  p  579-586, 
October  1986.  10  fig,  13  ref. 

Descriptors:  'Speciation,  'Path  of  pollutants, 
•Cadmium,  *Zinc,  *Bioaccumulation,  'Mussels, 
•Netherlands,  Heavy  metals,  Tissue  analysis,  Gel 
filtration  chromatography,  Atomic  absorption 
spectrophotometry,  Population  exposure,  Spectral 
analysis,  Electrochemical  analysis. 

Accumulation,  elimination  and  speciation  of  cad- 
mium and  zinc  by  mussels  were  investigated.  Mus- 
sels from  the  Eastern  Scheldt  were  exposed  for  70 
days  to  the  environment  of  the  Western  Scheldt 
for  the  accumulation  experiment  and  mussels  from 
the  Western  Scheldt  were  exposed  for  77  days  to 
the  Eastern  Scheldt  environment  for  the  elimina- 
tion experiment.  Individual  mussels  were  shelled 
and  the  cavity  liquor  was  discarded.  The  remain- 
ing shell  content  was  homogenized.  Cadmium  and 
zinc  concentrations  were  determined  by  atomic 
absorption  spectrophotometry.  Electrochemical 
analysis  and  characterization  of  mussel  supernatant 
was  done  on  a  static  mercury  drop  electrode. 
There  was  a  linear  uptake  of  cadmium  of  0.029  mg 
Cd/kg  dry  matter/day  in  the  mussels  exposed  at 
the  Western  Scheldt.  The  final  cadmium  content  in 
the  mussels  was  2.5  mg/kg  dry  matter.  Cadmium 
and  zinc  were  not  eliminated  in  mussels  from  the 
Western  Scheldt  exposed  at  the  Eastern  Scheldt. 
The  average  cadmium  and  zinc  content  over  the 
whole  exposure  period  was  8.9  respectively  248 
mg/kg  dry  matter.  The  cadmium  content  in  the 
cytosol  of  mussels  exposed  at  the  Eastern  Scheldt 
varied  from  2.0-3.9  mg/kg  dry  matter.  The  zinc 
content  in  the  cytosol  of  mussels  from  the  accumu- 
lation experiment  did  not  increase  significantly 
with  the  exposure  time.  Results  showed  that  accu- 
mulation of  cadmium  and  zinc  in  mussels  under 
environmental  conditions  takes  place  as  a  linear 
function  of  the  exposure  time.  Elimination  of  cad- 
mium and  zinc  from  naturally  exposed  mussels 
does  not  seem  to  take  place.  (Main-PTT) 
W87-04158 


ORGANOCHLORINE     INSECTICIDES     AND 

HEAVY    METALS   IN   FISH   FROM    MUTEK 

LAKE,  N.E.  POLAND, 

Akademia  Rolniczo-Techniczna,  Olsztyn-Kortow 

(Poland).    Dept.    of   Technology    of   Meat    and 

Animal  Products. 

J.  Zamojski,  S.  Smoczynski,  K.  A.  Skibniewska, 

and  R.  Amarowicz. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  4,  p  587-592, 

October  1986.  2  tab,  13  ref. 

Descriptors:  *Path  of  pollutants,  *Organochlorine 
compounds,  'Insecticides,  'Bioaccumulation, 
'Heavy  metals,  'Fish,  'Mutek  Lake,  Poland,  Me- 
tabolism, Spectrophotometry,  Spectral  analysis, 
Tissue  analysis,  Chromatography,  Pesticides. 

The  levels  of  HCH,  DDT,  and  its  metabolites  and 
heavy  metal  compounds  (Hg,  Pb,  Cd,  Zn,  and  Cu) 
in  fish  (roach,  bream,  perch,  and  rudd)  were  deter- 
mined. Muscle  tissues  and  wastes  were  analysed 
separately  for  each  type  of  fish.  Organochlorine 
levels  were  determined  by  gas  chromatography. 
Mercury  levels  were  measured  with  a  mercury 
analyzer.  The  levels  of  Pb,  Cd,  Zn,  and  Cu  in 
mineralizates  of  the  samples  were  determined  with 
a  spectrophotometer.  The  smallest  quantities  of 
pesticides  were  in  muscle  tissue  of  rudd,  the 
greates  quantities  were  in  the  tissues  of  perch. 
Accumulation  of  pesticides  in  muscles  was  consid- 
erably lower  than  in  the  remaining  parts  of  the 
fish.  The  levels  of  organochlorine  insecticides  were 
considerably  lower  than  the  admissible  limit  of 
their  tolerance  in  food  products.  Heavy  metal 
quantities  were  dependent  on  the  species  and  size 
of  the  individual.  Quantities  of  mercury  were  rela- 
tively low  and  in  only  perch  exceeded  the  limit  of 
tolerance  recommended.  Great  variations  of  lead 
level  within  species  were  found.  None  of  the 
sample  fish  contained  cadmium  compounds.  The 
levels  of  Zn  and  Cu  in  fishes  were  low.  The  results 


correlate  well  with  the  data  of  Nabrzyski  (1978) 
for  the  same  species  of  fresh-water  fishes.  (Main- 
PTT) 
W87-04159 


EARLY  DETECTION  OF  SULPHUR  EMIS- 
SIONS REDUCTIONS  USING  WET  DEPOSI- 
TION MEASUREMENTS, 

International  Inst,  for  Applied  Systems  Analysis, 

Laxenburg  (Austria). 

R.  E.  Munn,  D.  M.  Whelpdale,  G.  Oehlert,  and  P. 

W.  Summers. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

10,  p  1923-1930,  October  1986.  4  fig,  2  tab,  15  ref. 

Descriptors:  'Wet  deposition,  'Water  pollution 
sources,  'Acid  rain,  'Mathematical  models,  'Sta- 
tistical analysis,  'Meteorological  data  collection, 
•Sulfates,  Performance  evaluation,  Concentration, 
Air  pollution,  Time  series,  Frequency  distribution, 
Sulfur  dioxide. 

A  widely  discussed  question  in  the  acidic  deposi- 
tion debate  is  the  existence  of  trends  and  step 
changes  in  wet  deposition  data.  It  applies  both  to 
historical  time  series  such  as  that  at  Hubbard 
Brook  and  to  proposed  control  strategies,  where 
one  wishes  to  know  how  long  it  would  take  to 
detect  a  change  in  downwind  wet  deposition  from 
an  emissions  change  of  a  designated  amount.  The 
question  is  a  statistical  one  requiring:  (i)  informa- 
tion on  the  magnitude  of  the  change  in  emissions; 
(ii)  selection  of  confidence  limits  for  accepting  the 
hypothesis  that  a  change  in  wet  deposition  has 
occurred;  and  (iii)  appropriate  space  and  time  char- 
acterization of  the  wet  deposition  fields.  Because  of 
the  inherent  variability  in  precipitation  fields  and  in 
the  trajectories  of  air  from  source  to  receptor,  a 
long  time  series  might  be  required  to  detect  a 
change  in  emissions.  The  application  of  meteoro- 
logical data,  however,  will  shorten  the  length  of 
record  required  considerably.  Methods  for  detect- 
ing changes  or  trends  in  network  data  which  are 
described  and  evaluated  include  statistical  and  me- 
teorological analyses  of  'before'  and  'after*  time 
series  at  a  single  stations,  the  analysis  of  changes  in 
frequency  distributions,  and  the  analysis  of  entire 
network  data  sets.  Relative  advantages  of  using 
precipitation  concentration  vs  deposition  data  sets 
are  examined,  and  the  added  information  on  trends 
available  from  air  concentration  measurements 
(S02  and  particle-S04(2-)  is  shown.  Recommenda- 
tions for  data  requirements  and  preferred  ap- 
proaches to  trend  or  change  detection  using  avail- 
able statistical  and  modelling  technique  are  includ- 
ed. (Alexander-PTT) 
W87-04168 


TEMPORAL  VARIATION  OF  TRACE  ELE- 
MENT  CONCENTRATIONS  IN  SELECTED 
RAINFALL  EVENTS  AT  TSUKUBA,  JAPAN, 

National  Inst,  for  Environmental  Studies,  Yatabe 

(Japan). 

Y.  Ambe,  and  M.  Nishikawa. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

10,  p  1931-1940,  October  1986.  6  fig,  7  tab,  20  ref. 

Descriptors:  'Trace  elements,  'Rainfall,  'Rainfall 
intensity,  'Correlation  analysis,  'Air  pollution, 
'Temporal  variation,  'Water  pollution  sources, 
Precipitation,  Solubility,  Tsukuba,  Japan,  Heavy 
metals,  Scavenging,  Rainwater,  Particulate  matter. 

Though  there  have  been  many  studies  which  dis- 
cuss the  change  of  the  concentration  of  the  compo- 
nents of  rain-water  during  the  course  of  a  rainfall 
episode,  they  are  mostly  for  major  components 
such  as  Na,  K,  Ca,  CI  and  SOW2-)  As  regards 
minor  or  trace  elements,  on  the  other  hand,  the 
observations  have  been  limited  to  the  average  con- 
centrations in  a  rainfall  event,  and  detailed  studies 
have  been  very  few,  mainly  because  of  the  difficul- 
ty of  determination  of  low  levels  of  trace  elements 
in  small  amounts  of  sample  water.  Using  inductive- 
ly coupled  plasma(ICP)  emission  spectrometry,  the 
temporal  variation  of  the  concentration  of  dis- 
solved Al,  Fe,  Si,  Mn,  Zn,  Cu  and  B  in  rain-water 
during  an  event  was  observed  at  Tsukuba,  Japan. 
The  relationships  between  trace  element  variations 
and  rainfall  characteristics  were  compared  with 
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those  for  major  elements  such  as  Na,  K,  Ca  and 
Mg.  In  many  cases,  the  concentration  of  minor 
elements  was  highest  in  the  initial  stage.  The  ex- 
ception was  in  rain  with  very  short  duration  or 
very  strong  intensity  at  the  initial  stage  of  rainfall. 
No  significant  relationship  was  observed  between 
rainfall  intensity  and  soluble  elemental  concentra- 
tion, although  in  a  few  cases  Al,  Zn,  Na  and  Fe 
showed  an  inverse  correlation  with  rainfall  intensi- 
ty. Al  and  Zn  fluctuated,  whereas  those  of  Na  and 
other  major  elements  changed  smoothly.  This  dif- 
ference is  considered  to  be  caused  by  differences  in 
the  scavenging  process  of  the  elements  as  well  as 
the  heterogeneous  and  varying  distribution  of  at- 
mospheric particles  which  supply  minor  elements 
in  rain  water.  (Alexander-PTT) 
W87-04169 


TIME  SERIES  ANALYSIS  IN  ACID  RAIN 
MODELING:  EVALUATION  OF  FOILING 
MISSING  VALUES  BY  LINEAR  INTERPOLA- 
TION, 

Ohio  Univ.,  Athens.  Coll.  of  Engineering. 
W.  R.  Terry,  J.  B.  Lee,  and  A.  Kumar. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
10,  p  1941-1945,  October  1986.  4  tab,  15  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Time  series  analysis,  *Acid  rain,  •Perform- 
ance evaluation,  *  Linear  interpolation,  Computer 
simulation,  Frequency  distribution,  Estimating, 
Seasonal  variation,  Hydrology,  Data  interpreta- 
tion, Precipitation. 

Although  time  series  analysis  has  been  used  exten- 
sively in  the  hydrological  sciences  its  use  in  air 
quality  research  has  been  limited  to  a  few  isolated 
studies.  One  of  the  reasons  for  this  somewhat  para- 
doxical situation  is  that  air  quality  monitoring 
equipment  is  subject  to  frequent  breakdowns. 
When  these  breakdowns  occur  observations  are 
missed,  but  time  series  analysis  methods  cannot 
tolerate  missing  observations.  The  results  of  an 
evaluation  of  how  well  the  linear  interpolation  of 
the  two  nearest  bracketing  values  (LIBV)  scheme 
for  filling  missing  values  might  be  expected  to 
perform  are  described.  Computer  simulation  tech- 
niques were  used  to  generate  simulated  time  series 
which  were  probabilistically  equivalent  to  the 
types  that  are  likely  to  be  found  in  practice.  Actual 
data  on  the  frequency  and  duration  of  missing 
value  episodes  were  analyzed  to  determine  the 
probability  models  which  described  the  behavior 
of  these  missing  value  episodes.  The  models  were 
then  used  to  inject  missing  value  episodes  into  the 
simulated  time  series.  The  LIBV  scheme  was  then 
used  to  fill  these  missing  values.  The  values  of  the 
parameters  of  the  time  series  model  were  then 
estimated.  The  estimated  parameter  values  were 
then  compared  to  the  true  values  of  the  parameters 
which  were  used  to  generate  the  time  series.  The 
results  of  these  comparisons  suggest  that  the  LIBV 
scheme  could  yield  good  results  if  only  one  domi- 
nant seasonal  component  is  present  in  the  data  and 
that  it  should  be  used  with  caution  when  more 
than  one  dominant  seasonal  component  is  likely  to 
be  present.  (Alexander-PTT) 
W87-O4170 


SENSITIVITY  ANALYSIS  OF  THE  ROLE  OF 
FREE  RADICAL,  ORGANIC  AND  TRANSI- 
TION METAL  REACTIONS  IN  SULFATE  PRO- 
DUCTION IN  CLOUDS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 

Materials  Engineering. 

S-Y.  Cho,  and  G.  R.  Carmichael. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

10,  p  1959-1968,  October  1986.  8  fig,  3  tab,  6  ref. 

Descriptors:  'Sensitivity  analysis,  'Free  radicals, 
•Water  pollution  sources,  'Chemical  reactions, 
•Sulfates,  *Acid  rain,  'Clouds,  'Mathematical 
models,  Organic  compounds,  Transition  metals, 
Prediction,   Chemistry  of  precipitation,   Rainfall. 

Studies  of  the  chemistry  of  precipitation  indicate 
that  the  pH  of  rain  is  not  solely  determined  by  the 
scavenging  of  acidic  gaseous  species  from  the  at- 
mosphere. Rather,  cloud  water  appears  to  be  an 
active  chemical  medium  in  which  dissolved  species 
are  oxidized  and  acids  are  generated.  The  role  of 


free  radicals,  organic  compounds  and  transition 
metals  on  in-cloud  sulfate  production  is  studied 
using  a  flow  through  reactor  model  approach.  The 
sensitivity  of  the  model  predictions  to  initial  condi- 
tions and  model  parameters  are  evaluated  by  calcu- 
lation of  local  elementary  sensitivity  coefficients 
and  by  calculation  of  the  Green's  function.  The 
presence  of  organic  species  is  shown  to  affect 
sulfate  production  by  changing  the  free  radical 
concentrations  and  by  the  formation  of  higher 
peroxides,  aldehydes  and  organic  acids.  Soluble 
iron,  under  daytime  conditions,  increases  sulfate 
production  by  increasing  the  OH  concentration. 
(See  also  W87-04173  )  (Alexander-PTT) 
W87-04172 


INVESTIGATION  OF  SULFATE  PRODUC- 
TION IN  AN  OROGRAPHIC  STORM  USING  A 
DETADLED  TRANSPORT/CHEMISTRY 

MODEL     COUPLED     WITH     A     DETAILED 
CLOUD  SCAVENGING  MODEL, 
Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 
Materials  Engineering. 
M-S.  Hong,  and  G.  R.  Carmichael. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
10,  p  1989-1997,  October  1986.  10  fig,  4  tab,  7  ref. 

Descriptors:  'Orographic  storms,  'Path  of  pollut- 
ants, 'Sulfate  production,  'Pollutant  transport 
models,  'Cloud  scavenging  models,  'Acid  rain, 
'Water  pollution  sources,  Chemical  reactions, 
Rainfall,  Free  radicals,  PLUVIUS  model,  Wet 
deposition,  Sulfates,  Oxidation,  Precipitation. 

Modeling  plays  an  important  role  in  understanding 
the  regional  cycles  of  trace  gases  since  the  labora- 
tory studies  elucidate  only  a  single  process  under 
ideal  conditions  and  field  measurement  programs 
identify  a  subset  of  the  troposphere  at  only  one 
point  in  time.  Furthermore,  the  processes  occur- 
ring in  the  atmosphere  are  complex  and  difficult  to 
understand.  For  example,  convective  and  diffusive 
processes,  the  incloud  meteorology  and  chemistry, 
the  homogeneous  gas  phase  chemistry  and  the 
deposition  processes  are  not  fully  understood.  A 
Eulerian  transport/chemistry  model  for  SOx,  NOx 
and  HC  is  coupled  with  a  cloud  scavenging  model 
to  study  sulfate  formation  in  clouds.  The  trans- 
port/chemistry model  treats  some  40  chemical  spe- 
cies and  utilizes  an  84-step  gas  phase  chemical 
reaction  mechanism  and  a  20-step  liquid  phase 
mechanism.  The  liquid  phase  mechanism  includes 
S(TV)  oxidation  by  OH,  H202  and  03,  as  well  as 
other  free  radical  and  organic  reactions.  The  cloud 
model  used  is  the  PLUVIUS  model  developed  by 
Dr  J.  Hales  of  Battelle  Pacific  Northwest  Labora- 
tories. It  includes  gas  scavenging,  nucleation,  and 
evaporation  and  condensation  processes.  The  com- 
bined models  are  used  to  investigate  the  impor- 
tance of  the  various  oxidation  pathways  on  sulfate 
production  in  clouds  and  to  study  the  importance 
of  sulfate  production  in  cloud  droplets  vs  sulfate 
arising  from  cloud  nucleation,  the  importance  of 
free  radical  and  organic  liquid  phase  reactions,  and 
the  wet  deposition  of  sulfate.  (See  also  W87-04172) 
(Alexander-PTT) 
W87-04173 


STABDHTY  OF  WATER  CLUSTERS:  IMPLICA- 
TION FOR  ATMOSPHERIC  HYDRATED 
CLUSTERS  AND  AEROSOLS, 

Missouri  Univ.-Rolla.  Dept.  of  Physics. 

S.  H.  Suck  Salk,  C.  K.  Lutrus,  and  D.  E.  Hagen. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

10,  p  2027-2032,  October  1986.  1  fig,  1  tab,  25  ref, 

append.    NSF    Grants    ATM79- 19480,    ATM82- 

12328. 

Descriptors:  'Air  pollution,  'Path  of  pollutants, 
'Hydrated  clusters,  'Aerosols,  *MNDO,  'Nuclea- 
tion, Bond  energy,  Rainfall,  Kinetics,  Scavenging. 

Recently  nucleation  in  the  presence  of  an  aerosol 
became  a  focus  of  attention  and  its  study  has  been 
advanced.  There  exists  experimental  evidence  that 
in  polluted  atmospheres  new  particle  formation 
processes  take  place  in  the  presence  of  an  aerosol. 
A  generalized  multi-state  kinetics  theory  of  nuclea- 
tion in  the  presence  of  an  aerosol  by  extending  the 
classical  Becker-Doring  homogeneous  nucleation 
theory  to  include  monomer  and  cluster  removal 


(scavenging)  mechanisms  was  developed.  In  view 
of  the  importance  of  understanding  vapor  phase 
water  molecules  and  clusters  in  the  presence  of 
pre-existing  aerosols,  the  stability  of  water  clusters 
as  a  function  of  size  is  studied  by  evaluating  the 
hydrogen-bond  energy  per  bond,  based  on  a  modi- 
fied quantum  chemical  approach  using  the  semi- 
empirical  method  known  as  MNDO  (modified  ne- 
glect of  diatomic-differential  overlap).  The  rel- 
evance to  atmospherically  and  environmentally  im- 
portant gas-to-particle  conversion  processes  is 
stressed.  (Alexander-PTT) 
W87-04174 


COMPETnTVE  INTERACTIONS  OF  PHOS- 
PHATE AND  MOLYBDATE  ON  ARSENATE 
ADSORPTION, 

Illinois  State  Geological  Survey  Div.,  Champaign. 
W.  R.  Roy,  J.  J.  Hassett,  and  R.  A.  Griffin. 
Soil  Science  SOSCAK,  Vol.  142,  No.  4,  p  203-210, 
October  1986.  6  fig,  2  tab,  28  ref.  EPA  Coopera- 
tive agreement  CR  810245. 

Descriptors:  'Path  of  pollutants,  'Phosphates, 
'Molybdates,  'Arsenates,  'Adsorption,  Soil  chem- 
istry, Isotherms,  Regression  analysis,  Clays,  So- 
lutes, Data  collections,  Prediction. 

The  adsorption  of  arsenate  by  a  Cecil  clay  was 
found  to  be  suppressed  by  the  competitive  effects 
of  phosphate  and  molybdate.  Competitive  Lang- 
muir-type  equations  have  been  used  in  other  stud- 
ies to  describe  the  adsorption  data,  but  in  this 
investigation  the  adsorption  of  arsenate  alone  and 
in  binary  mixtures  followed  a  Freundlich-type  of 
response.  Competitive  Freundlich-type  isotherm 
equations  have  not  been  used  extensively  in  soil 
chemistry  studies.  The  usefulness  of  two  competi- 
tive Freundlich-type  equations  that  have  been  used 
to  model  the  competitive  interactions  of  dilute 
organic  solutes  by  activated  carbon  was  examined 
for  application  to  arsenate  adsorption  by  a  Cecil 
clay  as  influenced  by  phosphate  and  molybdate. 
The  equation  of  DiGiano  et  al.  had  the  potential  of 
being  able  to  predict  the  effects  of  competition  on 
adsorption  based  entirely  on  single-component 
data.  The  Sheindorf  et  al.  equation  required  the 
collection  of  competitive  data  to  derive  a  competi- 
tive coefficient.  Both  expressions  were  found  to  be 
useful,  although  there  was  no  clear  indication  of 
which,  if  either,  was  the  more  accurate.  The  ability 
of  both  expressions  to  describe  the  data  appeared 
to  be  limited  to  situations  where  the  ratios  of  the 
equilibrium  concentrations  of  As/P  and  As/Mo 
were  greater  than  20,  i.e.,  when  the  equilibrium 
concentration  of  As  was  much  greater  than  that  of 
P  or  Mo.  This  limitation  was  partly  attributed  to 
the  regression  procedure  used  to  calculate  com- 
petitive coefficients.  (Author's  abstract) 
W87-04180 


son.  AcromcATiON  and  vegetation 

CHANGES     IN     DECTOUOUS     FOREST     IN 
SOUTHERN  SWEDEN, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04189 


EPISODIC  STEMFLOW  INPUTS  OF  MAGNE- 
SIUM AND  POTASSIUM  TO  A  TROPICAL 
FOREST  FLOOR  DURING  HEAVY  RAEVFALL 
EVENTS, 

Australian  National  Univ.,  Canberra.  Dept.  of  Bio- 
geography  and  Geomorphology. 
S.  R.  Herwitz. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  423-425, 
October  1986.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Tropical  forests,  'Bioaccumulation, 
'Rainfall  intensity,  'Magnesium,  'Potassium, 
'Canopy,  'Throughfall,  Rainwater,  Australia,  Ca- 
tions, Nutrients,  Stemflow,  Wetting,  Annual  rain- 
fall. 

Stemflow  inputs  of  magnesium  and  potassium  were 
measured  from  57  canopy  trees  representing  eight 
species  under  heavy  rainfall  conditions  in  two 
tropical  forest  sites  in  northeast  Queensland,  Aus- 
tralia. In  the  premontane  tropical  moist  forest  site 
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on  the  Atherton  Tableland,  the  stemflow  input  per 
unit  trunk  basal  area  of  S 1  canopy  trees  was  found 
to  be  0.46  g/sq  m  of  Mg(2  +  )  and  4.22  g/sq  m  of 
K(  +  )  for  an  average  wet  season  rainday  of  99  mm. 
In  the  wetter  montane  tropical  rainforest  site  on 
Mount  Bellenden  Ker,  the  stemflow  input  per  unit 
trunk  basal  area  of  six  canopy  trees  was  S.55  g/sq 
m  of  Mg(2  +  )  and  9.12  g/sq  m  of  K(  +  )  for  a  wet 
season  rainday  of  38  mm.  These  stemflow  inputs 
from  single  raindays  are  greater  than  the  mean 
annual  rainfall  input  and  are  almost  of  the  same 
order  of  magnitude  as  the  mean  annual  throughfall 
input  of  these  cations  to  areas  equal  to  the  trunk 
basal  area  from  which  the  stemflow  was  collected. 
Stemflow  cation  fluxes  of  this  magnitude  are 
mainly  attributable  to  the  funnelling  of  large  quan- 
tities of  rainwater  down  the  trunks  of  these  canopy 
trees  by  their  thoroughly  wetted,  upwardly  in- 
clined branches.  (Author's  abstract) 
W87-04191 


SURVIVAL  OF  INDIGENOUS  ENTERIC  VI- 
RUSES DURING  STORAGE  OF  WASTE 
WATER  SLUDGE  SAMPLES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 

C.  J.  Hurst,  and  T.  Goyke. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  8,  p  645-648,  August  1986.  1  fig,  3  tab,  12 

ref. 

Descriptors:  'Survival,  'Enteroviruses, 

•Wastewater,  'Sludge  solids,  *Fate  of  pollutants, 
•Sample  preservation,  'Temperature  effects,  'Vi- 
ruses, 'Public  health,  Statistical  analysis,  Sludge 
disposal,  Virus  inactivation,  Storage,  Wastewater 
facilities,  Microbiological  studies,  Regression  anal- 
ysis. 

The  stability  of  indigenous  enteric  viruses  in  sam- 
ples of  settled  primary  and  mixed-liquor  activated 
sludges  was  studied  at  2,  23,  and  -70  C.  Changes  of 
virus  titer  in  these  samples  were  followed  during 
an  84-day  observation  period,  with  rates  of  change 
calculated  by  least-squares  regression.  Virus  sur- 
vival was  found  to  be  statistically  dependent  upon 
storage  temperature  but  not  sludge  solids  content. 
Based  upon  the  observed  rates  of  inactivation,  the 
average  times  which  would  be  required  for  a  90% 
decrease  in  virus  titer  are  26  days  at  23  C,  180  days 
at  2  C,  and  163  days  at  -70  C.  As  a  group,  the  rates 
of  virus  inactivation  observed  at  2  C  were  statisti- 
cally different  from  those  observed  at  23  C,  but  not 
different  from  those  observed  at  -70  C.  The  three 
study  temperatures  were  selected  to  approximate 
holding  of  samples  in  an  air-conditioned  room,  on 
wet  ice  (H20),  and  on  dry  ice  (C02).  (See  also 
W87-O4205)  (Author's  abstract) 
W87-04204 


STABILITY  OF  VIRUSES  IN  WASTE  WATER 
SLUDGE  ELUATES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 

C.  J.  Hurst,  and  T.  Goyke. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  8,  p  649-653,  August  1986.  1  fig,  4  tab,  10 

ref. 

Descriptors:  'Fate  of  pollutants,  'Sample  preser- 
vation, 'Viruses,  'Wastewater,  'Survival,  'Enter- 
oviruses, 'Public  health,  'Microbiological  studies, 
•Temperature  effects,  Virus  inactivation,  Carbon 
dioxide,  Municipal  wastewater,  Regression  analy- 
sis, Statistical  analysis,  Sludge. 

The  survival  of  indigenous  enteric  viruses  in  sam- 
ples of  unconcentrated  and  concentrated  waste 
water  sludge  eluates  prepared  using  a  combination 
beef  extraction  elution-organic  flocculation  con- 
centration procedure  was  studied  at  2,  23,  and  -70 
C.  Changes  of  virus  titer  were  followed  during  an 
84-day  observation  period,  with  rates  of  change 
calculated  by  least-squares  regression.  Virus  sur- 
vival in  both  types  of  eluates  was  statistically  de- 
pendent upon  storage  temperature.  Based  upon  the 
observed  rates  of  inactivation,  the  average  times 
which  would  be  required  for  a  90%  decrease  (one 
log  unit)  in  virus  titer  for  unconcentrated  eluates 
are  27  days  at  23  C,  198  days  at  2  C,  and  375  days 
at  -70  C.  The  calculated  average  times  required  for 
a  90%  decrease  in  virus  titer  for  concentrated 
eluates  are  22  days  at  23  C,  132  days  at  2  C,  and 


246  days  at  -70  C.  In  both  types  of  eluates,  the 
rates  of  virus  inactivation  at  2  C  were  statistically 
different  from  those  observed  at  23  C,  but  not 
different  from  those  observed  at  -70  C.  The  three 
study  temperatures  were  selected  to  approximate 
holding  of  samples  in  an  air-conditioned  room, 
fluid  on  wet  ice  (H20),  and  frozen  on  dry  ice 
(C02).  (See  also  W87-04204)  (Author's  abstract) 
W87-O4205 


FAMILY  OUTBREAK  OF  GASTROENTERITIS 
DUE  TO  YERSINIA  ENTEROCOLITICA  SERO- 
TYPE 0:3  FROM  WELL  WATER, 

Ontario  Ministry  of  Health,  Peterborough.   Lab. 

Services  Branch. 

J.  S.  Thompson,  and  M.  J.  Gravel. 

Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 

32,  No.  8,  p  700-701,  August  1986.  4  ref. 

Descriptors:  'Yersinia,  'Bacteria,  'Human  dis- 
eases, 'Drinking  water,  'Well  water,  'Water  pol- 
lution sources,  'Feces,  'Water  pollution  effects, 
•Water  quality,  *  Public  health,  'Microbiological 
studies,  Diseases,  Conforms,  Epidemiology,  Bacte- 
rial analysis,  Water  analysis. 

Yersinia  enterocolitica  serotype  0:3,  biotype  4,  was 
isolated  from  two  family  members  with  diarrhea 
and  from  the  well  used  as  a  source  of  their  drink- 
ing water.  This  is  believed  to  be  the  first  report  of 
a  family  outbreak  of  this  serotype  isolated  from  an 
environmental  source.  The  household  well  is  a 
shallow  dug  well  separated  from  the  eight-year-old 
septic  system  in  accordance  with  applicable  envi- 
ronmental guidelines.  It  is  suggested  that  runoff 
water  contaminated  with  dog  feces  may  have 
seeped  into  the  well.  (Doria-PTT) 
W87-O4206 


DISTRIBUTION  AND  PARTITIONING  OF 
SILVER  AND  OTHER  HEAVY  METALS  IN 
SEDIMENTS  ASSOCIATED  WITH  AN  ACTD 
MINE  DRAINAGE  STREAM, 

Chelsea  Coll.,  London  (England).  Dept.  of  Biolog- 
ical Sciences. 
K.  C.  Jones. 

Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  12,  No.  4,  p  249-263,  1986.  2  fig,  2  tab,  31  ref. 

Descriptors:  'Silver,  'Heavy  metals,  'Sediments, 
•Acid  mine  drainage,  'Water  pollution  sources, 
'Path  of  pollutants,  Chemical  analysis,  Water  anal- 
ysis, Drainage,  Mine  drainage,  Distribution,  Zinc, 
Lead,  Wales,  Acidic  water,  Acidity,  Precipitation, 
Sorption,  Cadmium,  Copper. 

Fluvial  contamination  by  an  abandoned  Welsh  Zn- 
Pb  mine  was  investigated.  Acidic  drainage  waters 
are  still  a  major  source  of  water-borne  contamina- 
tion to  the  River  Rheidol  despite  the  installation  of 
a  static  treatment  plant  below  the  mine  more  than 
20  years  ago.  Acidity  in  the  main  discharge  stream 
often  approaches  pH  3,  causing  the  precipitation  of 
hydrated  ferric  oxides  and  subsequent  sorption  of 
metals  along  its  length.  The  concentrations  and 
movement  of  Ag  and  other  metals  before  and  after 
treatment  are  reported.  The  fate  of  these  metals 
was  studied  using  a  sequential  extraction  procedure 
performed  on  the  sediments.  Much  of  the  dis- 
charged Cd  remained  easily  or  freely  leachable, 
and  exchangeable,  non-lithogenic  forms  (not  bound 
in  the  mineral  lattice)  of  Ag  and  Cu  were  released 
from  sediments  by  oxidation,  while  Cd  and  Zn 
were  solubilized  predominantly  by  an  acid-reduc- 
tion extraction.  Studies  of  the  distribution  and  par- 
titioning of  metals  in  sediments  at  and  near  the 
mine  suggest  similarities  in  the  behavior  of  Zn  and 
Cd  and  of  Ag,  Cu,  and  Pb.  However,  the  data 
indicate  that  caution  should  be  exercised  when 
interpreting  the  chemical  partitioning  of  elements 
solubilized  by  so-called  'selective'  extractants.  (Au- 
thor's abstract) 
W87-O4207 


INCREASES  IN  EXTRACTABLE  SULPHATE 
FOLLOWING  SOIL  SUBMERGENCE  WITH 
WATER,  DILUTE  SULPHURIC  ACTD  OR  ACTD 
RAIN, 

Sheffield  Univ.  (England).  Dept.  of  Microbiology. 
W.  Nevell,  and  M.  Wainwright. 


Environmental  Pollution  (Series  B)  EPSPDH, 
Vol.  12,  No.  4,  p  301-31 1,  1986.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Sulfates,  'Water  pollution  effects, 
•Path  of  pollutants,  *Soil  chemistry,  •Sulfuric 
acid,  'Acid  rain,  •  Waterlogging,  Rainfall,  Soil 
types,  Hydrogen  ion  concentration,  Acidity,  Hy- 
drogen sulfide,  Chemical  reactions,  Sorption, 
Loam,  Adsorption,  Mineralization,  Soil  chemical 
properties. 

A  marked  increase  in  the  concentration  of  LiCl- 
extractable  sulfate  occurred  when  samples  of  two 
acid  brown  earth  soils  (one  from  a  site  exposed  to 
heavy  atmospheric  pollution  and  the  other  from  a 
relatively  unpolluted  site)  were  waterlogged  in  the 
laboratory  with  either  deionized  water,  dilute  sul- 
furic acid  (pH  4.0)  or  acid  rain  (pH  3.8).  The 
greatest  increases  in  sulfate  concentration  occurred 
in  the  heavily  polluted  soils.  However,  no  in- 
creases were  found  when  two  neutral  loam  soils 
were  waterlogged.  The  pH  of  the  brown  earths 
increased  on  waterlogging,  while  soil  Eh  fell 
slowly.  Sulfate  reduction  eventually  occurred  in 
the  brown  earths  following  most  treatments,  result- 
ing in  a  decrease  in  sulfate  concentration;  however, 
no  free  H2S  was  evolved  under  these  conditions. 
The  acid  rain  treatment  had  the  same  effect  as 
dilute  sulfuric  acid  and  deionized  water  on  sulfate 
transformations  in  these  woodland  soils.  The  in- 
creases in  the  concentration  of  LiCl-extractable 
sulfate  which  occur  when  brown  earths  are  water- 
logged appear  to  result  from  a  combination  of 
organic  sulfur  mineralization  and  increased  desorp- 
tion  of  adsorbed  sulfate.  (Author's  abstract) 
W87-04209 


WATER  CHEMISTRY  OF  LAKES  IN  THE 
TAUPO  VOLCANIC  ZONE,  NEW  ZEALAND, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
M.  H.  Timperley,  and  R.  J.  Vigor-Brown. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  2,  p   173-183, 
1986.  4  fig,  3  tab,  21  ref. 

Descriptors:  *Water  pollution  sources,  'Geother- 
mal  power,  'Weathering,  'Chemical  properties, 
'New  Zealand,  'Volcanoes,  'Lakes,  'Solutes, 
•Geochemistry,  Water  properties,  Salts,  Bicarbon- 
ates,  Chlorides,  Catchment  areas,  Sulfuric  acid, 
Steam,  Precipitation,  Ions,  Geology,  Basalts,  Crys- 
talline rocks. 

Dissolved  salts  in  lake  waters  of  the  Taupo  Vol- 
canic Zone  (New  Zealand)  consist  predominantly 
of  bicarbonate  salts  from  normal  weathering  of 
rocks  and  soils  by  carbonic  acid,  chloride  salts 
from  precipitation  and  geothermal  water,  and  sul- 
fate salts  from  injection  into  the  lakes  or  catch- 
ments or  sulfuric  acid  from  geothermal  steam.  Pre- 
cipitation and  cold  spring  waters  are  considered  to 
be  the  input  and  final  product,  respectively,  of 
normal  weathering.  The  concentrations  of  major 
ions  in  these  waters  and  in  geothermal  water  and 
steam  were  used  to  calculate  the  origins  of  the 
dissolved  salts  in  each  lake.  Rhyohtic  strata  domi- 
nate most  lake  catchments,  but  in  some  the  pres- 
ence of  andesite,  basalt,  or  hydrothermal  ejecta 
influences  the  major  ion  ratios  in  the  fraction  of  the 
dissolved  salts  derived  from  weathering.  Each  of 
the  32  lakes  studied  was  classified  according  to  the 
origins  of  its  lakewater  dissolved  salts  and  the 
effect  on  these  salts  of  its  catchment  geology. 
(Author's  abstract) 
W87-04213 


URBAN  STORMWATER  QUALITY  D.  COM- 
PARISON OF  THREE  NEW  ZEALAND 
CATCHMENTS, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

R.  B.  Williamson. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  2,  p  315-328, 

1986.  5  fig,  7  tab,  21  ref. 

Descriptors:  'Water  pollution  sources,  'Urban 
runoff,  'Storm  runoff,  'Water  quality,  'New  Zea- 
land,   'Catchment   areas,    Runoff,    Storm    water, 
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Sources  Of  Pollution — Group  5B 


Comparison  studies,  Nutrients,  Oxygen  demand, 
Sediments,  Metals,  Suspended  solids,  Nitrogen, 
Phosphorus,  Heavy  metals,  Nitrates,  Erosion,  Sus- 
pended sediments. 

The  variability  in  water  quality  of  urban  runoff 
was  assessed  by  comparing  various  parameters 
over  storm  events  in  three  catchments.  Two  were 
located  in  Auckland,  with  primarily  residential/ 
industrial/commercial  land,  while  the  third  was  a 
residential  catchment  in  Hillcrest.  Concentrations 
of  suspended  solids,  total  phosphorus,  dissolved 
reactive  phosphorus,  Cr,  Ni,  and  Zn  were  signifi- 
cantly higher  in  the  Auckland  catchments,  while 
chemical  oxygen  demand,  organic  nitrogen,  Pb, 
and  volatile  suspended  solids  were  not  significantly 
different  from  Hillcrest.  Storm  flows  diluted  ni- 
trate concentrations  in  Hillcrest  but  increased  ni- 
trate concentrations  in  Auckland,  resulting  in  com- 
parable levels  in  all  three  catchments.  It  is  suggest- 
ed that  most  of  the  differences  are  attributable  to 
higher  specific  flows  and  subsoil  erosion  in  Auck- 
land coupled  with  dissimilarities  in  soil  concentra- 
tions and  characteristics.  All  three  catchments 
showed  some  similarities.  It  is  concluded  that  geo- 
graphical differences  are  more  important  than 
urban  infrastructure  in  determining  stormwater 
quality.  (Author's  abstract) 
W87-04217 


INTEGRATED     GASIFICATION     COMBINED 
CYCLE  FOR  ACID  RAIN  CONTROL, 

SFA  Pacific,  Inc.,  Mountain  View,  CA. 

For  primary   bibliographic   entry  see  Field   5G. 

W87-04228 


ARE  BRITISH  SHELLFISH  SAFE  TO  EAT, 
S.  Pain. 

New  Scientist  NWSCAL,  Vol.  Ill,  No.  1523,  p 
29-33,  August  28,  1986. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Britain,  'Shellfish,  'Foods,  'Water  pollution 
effects,  'Public  health,  'Pathogenic  bacteria,  'Vi- 
ruses, 'Wastewater  pollution,  Aquatic  animals, 
Mollusks,  Crustaceans,  Bacteria,  Reviews,  Dis- 
eases, Human  diseases,  Epidemiology,  Enterovir- 
uses, Oysters,  Gastropods,  Mussels,  Water  quality. 
Pollutant  identification,  Toxins,  Algal  toxins, 
Water  pollution  sources,  Water  pollution  preven- 
tion, Water  quality  management. 

Outbreaks  of  shellfish  poisoning  seem  to  be  on  the 
increase  in  Britain.  Most  mollusks  grow  inshore  or 
in  estuaries  subject  to  untreated  or  partially  treated 
sewage  effluent  containing  large  numbers  of  patho- 
genic bacteria  and  viruses.  Bivalves  are  the  great- 
est threat  to  health  because  they  are  filter  feeders, 
sieving  particles  from  the  water  and  concentrating 
microoganisms  in  their  bodies  to  more  than  six 
times  the  level  in  the  surrounding  water.  This 
review  discusses  the  epidemiology  of  shellfish  poi- 
soning, methods  for  cleaning  bivalves  and  for  as- 
sessing levels  of  contamination,  and  the  effect  of 
the  problem  on  the  British  shellfish  industry.  Spe- 
cific illnesses  caused  by  viruses  and  algal  toxins 
from  shellfish  are  discussed.  It  is  concluded  that 
the  relevant  regulations  should  be  tightened,  and 
that  inspections  must  be  made  easier  by  standardiz- 
ing procedures.  The  problem  should  also  be  at- 
tacked at  its  source  by  cleaning  up  Britain's  coastal 
waters  or  by  setting  aside  a  special  area  for  shell- 
fish. (Doria-PTT) 
W87-04239 


ATMOSPHERIC  OXIDATION  OF  ELEMEN- 
TAL MERCURY  BY  OZONE  IN  THE  AQUE- 
OUS PHASE, 

Chalmers     Univ.     of    Technology,     Goeteborg 

(Sweden).  Dept.  of  Inorganic  Chemistry. 

A.  Iverfeldt,  and  O.  Lindqvist. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

8,  p  1567-1573,  August  1986.  5  fig,  3  tab,  25  ref. 

Descriptors:  'Atmospheric  water,  'Air  pollution, 
•Mercury,  'Ozone,  'Oxidation,  'Path  of  pollut- 
ants, Heavy  metals,  Concentration,  Chemical  proc- 
esses, Pollutants. 

The  complexity  of  the  atmospheric  chemistry  of 
Hg  is  due  to  the  possible  occurrence  of  a  large 


number  of  different  gaseous  Hg  compounds.  There 
is  a  group  of  Hg  species  which  are  relatively 
volatile  and  have  little  tendancy  to  be  scavenged 
from  the  atmosphere  by  dry  or  wet  deposition, 
unless  they  are  transformed  into  non-volatile, 
water  soluble  forms.  Elemental  mercury,  Hg(0),  is 
an  important,  long-lived  (6  mo-2  yr)  volatile  spe- 
cies. Dimethyl  mercury,  (CH3)2Hg,  persists  for 
only  hours  or  days  before  it  is  transformed  to  non- 
volatile Hg  forms  or  to  elemental  mercury.  The 
majority  of  oxidized  Hg  species  are  not  very  vola- 
tile and  consequently  have  short  life  times  in  the 
atmosphere  before  being  deposited.  The  aqueous 
phase  oxidation  of  elemental  mercury  by  ozone 
was  investigated  in  the  laboratory  using  a  quartz 
glass  reactor  with  gas  phase  concentrations  of  400- 
1800  ng/cu  m  and  70-200  ppb  for  Hg(0)  and  03, 
respectively.  The  absorption  of  Hg  in  the  water 
phase  was  increased  by  three  orders  of  magnitude 
with  03.  If  the  oxidation  were  to  proceed  with  the 
same  speed  in  liquid  water  in  contact  with  the 
atmosphere,  conversion  rates  of  1-4%/h  would  be 
implied.  Experiments  using  ambient  urban  air  with 
2-6  ng  Hg/cu  m  confirm  the  process  at  elevated 
03  concentrations.  At  ambient  03  concentrations 
competitive  reactions  become  important,  e.g.  03 
consumption  by  S02,  hydrocarbons,  etc.,  and  even 
some  reduction  of  Hg(2  +  )  could  occur.  The  at- 
mospheric oxidation  of  Hg(0)  by  03  in  water  is 
thus  considered  important  at  high  03  levels  in 
regionally  polluted  or  remote  areas.  (McFarlane- 
PTT) 
W87-04241 


TRACE  AND  MAJOR  ELEMENTS  IN  ATMOS- 
PHERIC DEPOSITION  IN  THE  'CAMPO  DE 
GIBRALTAR'  REGION, 

Seville  Univ.  (Spain).  Dept.  of  Basic  and  Applied 

Chemistry. 

J.  Usero,  and  I.  Gracia. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

8,  p  1639-1646,  August  1986.  10  fig,  5  tab,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Deposition, 
•Water  pollution  sources,  'Trace  metals,  'Trace 
elements,  'Air  pollution,  Atmospheric  water, 
Temporal  variation,  Heavy  metals,  Spain,  Precipi- 
tation. 

The  objectives  of  this  study  were  to  provide  basic 
information  on  the  deposition  of  16  elements  (Al. 
Cr,  Fe,  Mn,  Ni,  Pb,  V,  Zn,  Ca,  Mg,  K,  Na,  Cl(-), 
NH4(+),  N03(-),  and  S04(2-))  in  an  industrial 
area  in  southern  Spain,  the  temporal  variation  and 
the  water-solubility  of  such  deposition,  and  to  de- 
termine the  enrichment  of  elements  in  the  deposi- 
tion relative  to  local  soil.  The  total  (wet  and  dry) 
deposition  of  trace  and  major  elements  from  the 
atmosphere  was  measured  throughout  1  yr  at  12 
sampling  locations  in  the  Campo  de  Gibraltar  in- 
dustrial zone  where  there  are  important  residential 
areas.  High  levels  of  V,  Ni,  and  S04(2-)  were 
found  inside  the  industrial  area.  Greatest  deposi- 
tions of  Cr  were  associated  with  a  metallurgical 
company.  Mg  was  high  in  the  industrial  area  and 
near  the  coast.  The  greatest  Cl(-),  Na  and  K  depo- 
sitions were  found  in  areas  exposed  to  the  marine 
aerosol  near  the  coast.  Temporal  variation  corre- 
lated with  precipitation.  The  atmospheric  input  of 
Ni  and  Zn  represents  64%  and  24%,  respectively, 
of  the  maximum  limits  for  addition  to  land. 
(McFarlane-PTT) 
W87-04242 


SIMULATION  OF  POLLUTANT  TRANSPORT 
IN  HOMOGENEOUS  COASTAL  ZONES  WITH 
APPLICATION  TO  LAKE  ONTARIO, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

C.  R.  Murthy,  T.  J.  Simons,  and  D.  C.  L.  Lam. 

Journal  of  Geophysical  Research  (c)  JGRCEY, 

Vol.  91,  No.  8,  p  9771-9779,  August  15,  1986.  6  fig, 

4  tab,  18  ref. 

Descriptors:  'Water  currents,  'Wind-driven  cur- 
rents, 'Mathematical  models,  'Path  of  pollutants, 
'Simulation,  'Model  studies,  'Pollutant  transport, 
'Coastal  waters,  Dispersion,  Effluents,  Microcom- 
puters, Lake  Ontario. 

Nearshore  current  fluctuations  tend  to  be  strongly 
correlated  with  alongshore  wind  variations.  Espe- 


cially very  close  to  shore,  it  is  often  possible  to 
demonstrate  that  alongshore  currents  result  from  a 
simple  balance  between  the  counteracting  forces  of 
local  wind  and  bottom  friction.  On  the  basis  of 
extensive  current  measurements  in  Lake  Ontario 
near  Pickering,  empirical  impulse  response  func- 
tions were  obtained  which  permit  computation  of 
coastal  currents  in  this  region  from  routine  wind 
observations  at  Toronto  Island  Airport.  The  model 
may  be  expected  to  simulate  about  75%  of  the 
variance  of  the  actual  currents  in  this  region  and  to 
produce  very  reliable  indications  of  alongshore 
current  directions  and  reversals.  The  empirical 
model  for  coastal  currents  was  combined  with  a 
stochastic  dispersion  model  using  microcomputer 
technologies  to  predict  the  behavior  of  contami- 
nant spills  in  the  nearshore  zone  of  Lake  Ontario. 
The  model  was  verified  with  the  thermal  effluent 
data  collected  near  the  Pickering  Nuclear  Power 
Generating  Station.  (Authors'  abstract) 
W87-04261 


CHEMICAL  MONITORING  OF  WISCONSIN'S 
GROUNDWATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Water  Supply. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04272 


REMOVING  CONTAMINANTS  BY  GROUND- 
WATER RECHARGE  BASINS, 

Brown  and  Caldwell,  Atlanta,  GA. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-04273 


RESPONDING  TO  INDUSTRIAL  CONTAMI- 
NATION OF  GROUNDWATER:  A  CASE 
STUDY, 

NUS  Corp.,  Gaithersburg,  MD. 

R.  J.  Dever. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  9,  p  82-86,  September 

1986.  2  fig,  4  tab,  10  ref. 

Descriptors:  'Water  supply,  'Water  law, 
'Groundwater  pollution,  'Water  pollution  sources, 
'Contamination,  'Trichloroethylene,  'Well  water, 
Maryland,  Montgomery  County. 

The  case  study  presented  describes  the  discovery 
and  the  investigation  of  the  trichloroethylene  and 
related  contamination  of  a  public  noncommunity 
well  water  supply  in  Montgomery  County,  Md. 
Although  the  local  government's  response  to  this 
potential  public  health  threat  was  eventually  suc- 
cessful, the  government  encountered  several  seri- 
ous technical,  legal,  and  institutional  obstacles. 
Conclusions  are  drawn  from  this  experience  and 
recommendations  are  given  to  provide  guidance  to 
other  utilities  and  public  health  agencies  that  may 
be  faced  with  similar  problems  in  the  future.  Some 
recommendations  are;  government  agencies  or  util- 
ities should  research  and  adopt  action  criteria  now 
before  emergencies  occur,  the  legal  authority  upon 
which  an  agency  might  act  should  be  understood 
beforehand,  lastly,  the  division  of  responsibility  for 
response  should  be  defined  ahead  of  time.  (Au- 
thor's abstract) 
W87-04274 


EFFECT  OF  SAFE  APPLICATION  RATE  (SAR) 
CONCENTRATIONS  OF  SOME  BIOCDDES  ON 
THE  GONADS  OF  THE  WATER  MURREL, 
CHANNA  PUNCTATUS  (BL.)  -A  BIOCHEMI- 
CAL STUDY, 

Punjab  Agricultural  Univ.,  Ludhiana  (India). 
Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04278 


STEADY  STATE  CONCENTRATIONS  OF  THE 
PHOTOTRANSDZNT  HYDRATED  ELECTRON 
IN  NATURAL  WATERS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology,  Environmental  Chemistry,  and  Drink- 
ing Water. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


P.  Breugem,  P.  van  Noort,  S.  Velberg,  E. 
Wondergem,  and  J.  Zijlstra. 

Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  717- 
724,  1986.  3  tab,  22  ref. 

Descriptors:  'Decomposing  organic  matter,  'Fate 
of  pollutants,  'Photoactivation,  'Hydrated  elec- 
trons, Organochlorine  compounds,  Chloroform, 
Dissolved  organic  carbon,  Irradiation,  Aquatic  en- 
vironment. 

The  absorption  of  sunlight  by  natural  waters  re- 
sults in  a  manifold  of  transformation  processes  for 
pollutants  on  these  waters.  Recently,  on  irradiation 
of  a  variety  of  natural  waters  the  formation  of 
hydrated  electrons  was  detected  by  nanosecond 
laser  spectroscopy.  Near-surface  steady  state  con- 
centrations of  the  hydrated  electron  in  natural 
waters  were  determined  to  be  about  1.1  x  10  to  the 
minus  17th  power  mol/L  per  mg  DOC/L.  The 
lifetime  of  the  hydrated  electron  is  about  0.75 
nanosecond.  It  is  proposed  that  the  hydrated  elec- 
tron is  confined  to  the  humus  particle  from  which 
it  is  formed.  It  is  suggested  that  near-surface  half- 
lifes  of  highly  hydrophobic  organochlorine  com- 
pounds may  be  as  short  as  1  h.  Disappearance  rates 
for  chloroform  were  in  agreement  with  the  ob- 
tained steady  state  concentration  for  the  hydrated 
electron.  (Alexander-PTT) 
W87-04284 


13C  NMR  SPECTROSCOPY  IN  THE  ANALY- 
SIS OF  CONJUGUATE  METABOLITES  IN 
THE  BILE  OF  FISH  EXPOSED  TO  PETROLE- 
UM, 

Department  of  Fisheries  and  Oceans,  St.  John's 
(Newfoundland).  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04286 


TRACE  ORGANIC  AND  HEAVY  METAL  POL- 
LUTANTS IN  THE  MISSISSIPPI  RIVER, 

New  Orleans  Univ.,  LA.  Center  for  Bio-Organic 

Studies. 

I.  R.  DeLeon,  C.  J.  Byrne,  E.  A.  Peuler,  S.  R. 

Antoine,  and  J.  Schaeffer. 

Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  795- 

805,  1986.  4  tab,  24  ref. 

Descriptors:  'Trace  levels,  'Heavy  metals,  *Path 
of  pollutants,  'Pollutant  identification,  'Mississ- 
sippi  River,  'Water  pollution,  'Organic  com- 
pounds, 'Water  analysis,  Spectral  analysis,  Herbi- 
cides, Aromatic  compounds,  Detection  limits, 
Water  sampling,   Monitoring,   Rivers,   Pollutants. 

The  Mississippi  River  is  the  major  river  on  our 
continent  and  one  of  our  most  important  natural 
resources.  It  serves  as  the  largest  freshwater  re- 
serve for  industrial  and  municipal  use  and  as  the 
principal  inland  waterway  in  the  United  States.  Its 
drainage  basin  covers  more  than  40  percent  of  the 
continental  United  States,  making  the  river  a  re- 
pository for  many  types  of  chemical  pollutants 
from  a  variety  of  sources.  Organic  and  heavy 
metal  pollutants  in  the  Mississippi  River  were  char- 
acterized and  measured.  Water  samples  were  col- 
lected along  the  entire  length  of  the  river,  and 
were  screened  for  semivolatile  organics  by  capil- 
lary GC  and  for  heavy  metals  by  atomic  absorp- 
tion spectrophotometry.  Four  water  samples  were 
further  examined  for  semivolatile  organics  by  cap- 
illary GC/MS.  Eight  heavy  metals  and  more  than 
sixty  distinct  organic  chemicals  were  identified 
including  alkylbenzenes,  various  halogenated  or- 
ganics, five  herbicides  or  derivatives,  plasticizers, 
polynuclear  aromatic  hydrocarbons  (PAHS),  satu- 
rated hydrocarbons,  and  three  miscellaneous  or- 
ganics. All  organic  compounds  were  detected  at 
the  parts-per-trillion  (pptr)  level.  In  spite  of  the 
limited  nature  of  the  sampling  effort,  the  large 
number  of  data  derived  from  this  study  suggests 
the  need  for  a  more  rigorous  monitoring  of  the 
river  for  a  wide  spectrum  of  chemical  pollutants. 
(Alexander-PTT) 
W87-04287 


REMOVAL  OF  NICKEL  BY  CHELATING 
DRUGS  FROM  THE  ORGANS  OF  NICKEL 
POISONED  RATS, 


Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

For   primary   bibliographic   entry  see   Field   5G. 

W87-04288 


DETERMINATION  OF  DIMETHOATE  IN 
WASTE  WATER,  SOIL  AND  SEDIMENT 
USING  GEL  PERMEATION  CHROMATOGRA- 
PHY FOR  SAMPLE  CLEAN-UP, 

State    Chemical    Supervision    Service,    Soeborg 

(Denmark). 

For  primary  bibliographic  entry  see  Field  5A. 

W87Q)4289 


SPECIATION  OF  HEAVY  METALS  IN  FINN- 
ISH LAKE  ORES;  SELECTIVE  EXTRACTION 
ANALYSIS, 

Helsinki  Univ.  (Finland).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5 A. 
W87-04290 


HAZARDOUS  ORGANIC  COMPOUNDS  IN 
LIQUID  WASTES  FROM  DISPOSAL  PITS  FOR 
PRODUCTION  OF  NATURAL  GAS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

B.  Davani,  J.  L.  Gardea,  J.  A.  Dodson,  and  G.  A. 

Eiceman. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA3,  Vol.  20,  No.  3/4,  p  205-223, 

1985.  6  fig,  3  tab,  20  ref. 

Descriptors:  'Hazardous  materials,  'Organic  com- 
pounds, 'Waste  dumps,  'Path  of  pollutants, 
•Liquid  wastes,  'Water  pollution  sources,  'Water 
analysis,  'Natural  gas,  Chromatography,  Spectral 
analysis,  Concentration,  New  Mexico,  Hydrocar- 
bons, Aromatic  compounds,  Aquatic  environment. 

Samples  of  liquid  waste  found  in  disposal  pits  from 
natural  gas  production  were  collected  at  sites  se- 
lected in  northwest  New  Mexico  and  were  charac- 
terized for  hazardous  and  other  organic  com- 
pounds using  GC  adn  GC/MS  techniques.  Purge 
and  trap  pretreatment  was  used  in  GC/MS  deter- 
mination of  volatile  organic  compounds  while  sol- 
vent extraction,  prefractionation  and  preconcentra- 
tion  were  used  for  isolation  of  polycyclic  aromatic 
hydrocarbons  (PAH)  and  alkylated  polycyclic  aro- 
matic hydrocarbons  in  the  same  waste  samples. 
Benzene  and  alkylated  benzenes  were  present  at 
estimated  concentrations  of  10  to  50  mg/L  in  aque- 
ous portions  of  pit  wastes.  Selected  ion  monitoring 
with  capillary  GC/MS  with  deuterated  PAH  as 
internal  standards  was  used  to  quantify  PAH  in 
both  aqueous  and  non-aqueous  liquid  phases.  Over 
50  PAH  were  detected  at  total  concentrations  of 
130  microgram(ug)/L  to  24,500  ug/L  for  aqueous 
phases  and  1055  mg/kg  to  13,500  mg/kg  for  non- 
aqueous phases  in  pit  wastes.  In  addition,  total 
organic  compounds  detected  in  GC  analyses  of  pit 
wastes  were  estimated  as  200  ug/L  to  235  mg/L 
for  aqueous  phase  and  11  g/kg  to  402  g/kg  for  the 
non-aqueous  phase.  Consequences  to  aquatic  envi- 
ronment from  disposal  practices  in  natural  gas  pro- 
duction are  evaluated  and  discussed  based  on  these 
results.  (Author's  abstract) 
W87-04291 


ANALYSIS  OF  SILVER  IN  FRESHWATERS: 
SAMPLE  PRESERVATION  AND  PRE-TREAT- 
MENT  STUDIES, 

Chelsea  Coll.,  London  (England).  Dept.  of  Biolog- 
ical Sciences. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04292 


MEASUREMENT  OF  VOLATILE  AROMATIC 
HYDROCARBONS  IN  AN  INDUSTRIAL  ESTU- 
ARY, 

Imperial  Chemical  Industries  Ltd.,  Brixham  (Eng- 
land). Brixham  Lab. 

B.  J.  Harland,  F.  J.  Whitby,  and  M.  H.  I.  Comber. 
International  Journal  of  Environmental  Analytical 
Chemistry  LJEAA3,  Vol.  20,  No.  3/4,  p  295-311, 
1985.  8  fig,  5  tab,  5  ref. 

Descriptors:  'Water  analysis,  'Path  of  pollutants, 
•Estuaries,   'Aromatic   hydrocarbons,   Sediments, 


Concentraion,  Tides,  Water  sampling,  River  Tees, 
Benzene,  Toluene,  Xylenes,  Ethyl  benzene,  Chro- 
matography, Spectral  analysis. 

It  is  estimated  that  4  million  tons  (t)  benzene,  6 
million  t  toluene  and  3  million  t  xylenes  annually 
enter  the  environment.  Most  of  these  losses  are 
believed  to  be  introduced  to  the  atmosphere,  but 
some  will  enter  the  aquatic  sphere,  either  through 
spillage,  industrial  discharge  or  continuous  cycling 
between  the  atmosphere  and  water  bodies.  Surpris- 
ingly there  is  little  information  in  the  literature  on 
the  concentrations  of  these  compounds  in  natural 
waters.  Levels  of  volatile  aromatic  hydrocarbons 
(benzene,  toluene,  xylenes  and  ethyl  benzene)  have 
been  determined  in  water  and  sediment  samples 
taken  from  the  River  Tees  estuary  in  October 
1981.  The  samples  were  analysed  by  a  procedure 
based  on  the  dynamic  headspace  technique  and  gas 
chromatography-mass  spectrometry.  During  the 
investigation,  the  most  abundant  volatile  aromatic 
hydrocarbon  found  in  the  estuarine  water  was 
toluene.  Concentrations  at  1.5  m  depth,  expressed 
as  averages  over  approximately  one  tidal  cycle, 
were  6  microgram  (ug)/L  and  60  ug/L  at  the  two 
sampling  stations  used.  Benzene  was  the  next  most 
abundant  aromatic  compound,  and  corresponding 
mean  values  of  0.3  ug/L  and  1.3  ug/L  were  deter- 
mined for  this  compound.  Some  limited  work  on 
samples  from  depths  other  than  1.5  m  indicated 
that  higher  aromatic  concentrations  were  found 
nearer  the  surface.  The  most  abundant  aromatics  in 
the  sediment  samples  taken  were  m-  and  p-xylene, 
which  were  found  at  250  ug/kg  in  one  sediment 
sample.  The  other  volatile  aromatic  compounds 
were  present  at  much  lower  levels.  (Alexander- 
PTT) 
W87-04294 


NUTRIENTS  IN  WASTEWATER  FROM  A 
PHOSPHATE  FERTILIZER  MANUFACTUR- 
ING PLANT  STORED  FOR  IRRIGATION, 
Agricultural  Research  Service,  Kimberly,  ID. 
Snake  River  Conservation  Research  Center. 
J.  H.  Smith,  J.  A.  Bondurant,  W.  A.  Wolleson,  and 
J.  F.  Cochrane. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  3,  p  205- 
212,1986.  lfig,  4  tab,  13  ref. 

Descriptors:  'Nutrients,  'Industrial  wastewater, 
•Water  storage,  *  Irrigation,  •Phosphates,  •Fertil- 
izers, *Fate  of  pollutants,  Water  analysis,  Concen- 
tration, Idaho,  Agriculture,  Water  sampling,  Nitri- 
fication, Denitrification,  Oxygen,  Oxidation-reduc- 
tion potential. 

With  the  increased  use  of  wastewater  in  the  United 
States,  storage  facilities  have  been  constructed  for 
impounding  wastewater  for  crop  land  irrigation  in 
the  summer.  A  computer  search  of  all  available 
data  bases  did  not  find  any  published  literature 
citations  relating  to  nutrients  contained  in  im- 
pounded waters  for  irrigating  and  fertilizing  agri- 
cultural crops.  Wastewater  from  a  fertilizer  manu- 
facturing plant  in  southern  Idaho  was  pumped  into 
a  storage  impoundment  during  the  winter  months 
and  stored  for  irrigating  and  fertilizing  agricultural 
crops  the  next  summer.  Analyses  of  water  samples 
from  the  impoundment  taken  monthly  showed  the 
following  mean  annual  nutrient  concentrations: 
Total  Kjeldahl  Nitrogen  (TKN)  94,  NH4(+)-N  61, 
N03(-)-N  8,  total  P  17,  ortho  P  15,  and  K  17  mg/ 
L.  The  impoundment  surface  area  averaged  10.5 
ha  with  a  maximum  pond  volume  during  the  year 
of  362,000  cu  m.  Accumulated  nutrients  in  the 
impounded  wastewater  available  for  irrigating  and 
fertilizing  agricultural  crops  at  the  beginning  of  the 
growing  season  was  TKN  30.2,  NH3(+>N  23.2, 
N03(-)-N  4.3,  total  P  9.7,  and  K  6.2  metric  tons. 
Nitrification  in  the  pond  was  minimal.  Redox  po- 
tentials were  between  480  and  500  mv  at  all  depths 
and  locations  measured  in  the  pond  in  the  summer 
and  denitrification  was  minimal.  The  redox  poten- 
tial indicated  that  the  water  was  near  oxygen  satu- 
ration. (Alexander-PTT) 
W87-O4300 


HEAVY  METAL  ORIGIN  AND  CONCENTRA- 
TION IN  THE  SEDIMENTS  OF  THE  POINTE 
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A  PITRE  BAY  (GUADELOUPE-LESSER  AN- 
TILLES), 

Bordeaux- 1    Univ.,   Talence   (France).    Dept.    de 

Geologie  et  Oceanographie 

P.  Castaing,  R.  Assor,  J.  M.  Jouanneau,  and  O. 

Weber. 

Environmental    Geology    and    Water    Sciences 

EGWSEI,  Vol.  8,  No.  4,  p  175-184,  1986.  12  fig,  4 

tab,  8  ref. 

Descriptors:  'Heavy  metals,  *Water  pollution 
sources,  'Sediments,  'Concentration,  'Guade- 
loupe, Wastewater,  Water  sampling,  Discharge, 
Water  quality,  Industrial  wastewater,  Urban  areas, 
Anthropogenic  sources. 

Sewage  discharge  (chiefly  waste  waters  into  the 
Pointe  a  Pitre  bay  originates  from  the  neighboring 
developing  town  (60,000  inhabitants).  A  sampling 
campaign  carried  out  in  March  1984  permitted  the 
assessment  of  both  water  and  sediment  quality  in 
the  bay,  as  well  as  the  evaluation  of  heavy  metal 
contents.  Industrial  pollution  appears  insignificant 
whilst  urban  pollution  dominates.  Heavy  metal 
contents  (lead  (Pb),  zinc  (Zn),  copper  (Cu))  are 
high  in  the  sediments  of  the  inner  end  of  the  bay 
and  eastern  bank,  parallel  to  the  urban  agglomer- 
ation. This  anthropogenic  origin  is  accounted  for 
by  comparison  of  heavy  metal  contents  with  those 
prevailing  in  the  terrestrial  environment.  (Author's 
abstract) 
W87-O4309 


ASSESSMENT  OF  TRACE  ELEMENT  GEO- 
CHEMISTRY OF  HAMPTON  ROADS 
HARBOR  AND  LOWER  CHESAPEAKE  BAY 
AREA  SEDIMENTS, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Geo- 
physical Sciences. 
J.  H.  Rule. 

Environmental  Geology  and  Water  Sciences 
EGWSEI,  Vol.  8,  No.  4,  p  209-219,  1986.  6  fig,  6 
tab,  18  ref.  Army  Corps  of  Engineers  Research 
contract  DACW65-8  l-C-005 1 . 

Descriptors:  'Trace  elements,  'Geochemistry, 
•Harbors,  'Chesapeake  Bay,  'Sediments,  'Path  of 
pollutants,  'Heavy  metals,  Navigable  waters,  Fre- 
quency distribution,  Channels,  Concentration,  Pol- 
lutants, Anthropogenic  sources,  Extraction. 

When  assessing  metal  sediment  concentrations  for 
environmental  studies,  one  major  problem  is  the 
choice  of  methods  of  data  analyses.  One  may  at- 
tempt to  evaluate  the  data  on  the  basis  of  absolute 
metal  concentrations,  or  choose  between  a  variety 
of  other  methods.  Acid  extractable  Cd,  Co,  Cr,  Cu, 
Fe,  Mn,  Ni,  Pb,  and  Zn  were  determined  in  sedi- 
ments from  the  Inner  Virginia  Shelf,  and  from 
shipping  channels  in  the  lower  Chesapeake  Bay 
and  Hampton  Roads,  Virginia,  harbor  system. 
Data  were  evaluated  by  a  variety  of  techniques. 
Levels  of  Cd,  Cu,  Pb,  and  Zn  exceeded  average 
crustal  abundances  for  most  of  the  study  sites. 
Cumulative  frequency  curves  suggested  that  there 
were  two  major  populations  for  all  metals  and 
perhaps  a  third  and  smaller  one  for  Cd,  Cr,  and 
Mn.  Plots  of  metal  vs  Fe  indicated  no  anthropo- 
genic inputs  of  metals  for  shelf  and  Chesapeake 
Bay  channel  sites,  but  suggested  anthropogenic 
influences  for  all  metals  in  several  of  the  inshore 
sites.  Enrichment  factor  calculations  showed  en- 
richment of  Cd,  Pb,  and  Zn  with  respect  to  aver- 
age crustal  abundances  for  all  sites  and  of  Cu  for 
the  industrial  harbor  system.  A  recommendation  of 
this  study  for  evaluation  of  environmental  geo- 
chemical  metals  data  is  to  utilize  mean  concentra- 
tions, cumulative  frequency  plots,  and  metal  vs  Fe 
and/or  enrichment  factor  calculations  when  evalu- 
ating the  pollution  status  of  sediments.  (Alexander- 
PTT) 
W87-04311 


POLLUTANT  TRANSPORT  IN  A  SHALLOW 
UNCONFTNED  AQUD7ER  IN  PERRY,  OHIO, 

Chevron  USA,  Inc.,  New  Orleans,  LA. 
J.  M.  Inglis,  G.  Matisoff,  and  W.  R.  Kelly. 
Environmental    Geology    and    Water    Sciences 
EGWSEI,  Vol.  8,  No.  4,  p  237-245,  1986.  8  fig,  14 
ref.  Office  of  Water  Research  and  Technology 
Grant  A-066-OHIO. 


Descriptors:  'Pollutants,  'Transport,  'Aquifers, 
'Groundwater  flow,  'Path  of  pollutants,  Spatial 
variation,  Ohio,  Seasonal  variation,  Lake  Erie, 
Streams,  Lakes,  Wells,  Hydrology,  Simulation, 
Cultivation,  Mathematical  models,  Chlorides,  Ni- 
trates, Fertilizers,  Runoff,  Infiltration. 

Shallow,  unconfined  aquifers  are  known  to  be  par- 
ticularly susceptible  to  chemical  contamination  of 
the  land  surface  from  fertilizers,  animal  wastes, 
septic  systems,  atmospheric  inputs,  and  applied  or- 
ganic and  inorganic  chemicals.  Continued  urban- 
ization of  portions  of  Ohio's  Lake  Erie  shoreline 
would  be  expected  to  result  in  chloride,  sulfate, 
ammonium,  and  bacteria  pollution  of  the  shallow, 
unconfined  aquifers  found  there.  The  groundwater 
system  in  northern  Perry  Township  in  Lake 
County,  Ohio,  is  a  shallow,  unconfined  aquifer 
consisting  of  periglacial  lake  beach  deposits  and 
less  permeable  lacustrine  plain  deposits.  Ground- 
water flow  is  generally  toward  Lake  Erie  from 
south  to  north  and  is  controlled  by  the  top  of  the 
Ashtabula  Till,  but  strong,  local  variations  are 
caused  by  northward  flowing  streams.  During  the 
study  period,  water  levels  in  most  wells  exhibited  a 
seasonal  fluctuation  of  less  than  0.3  m  from  their 
mean  values.  The  areal  distributions  of  chloride 
and  nitrate  concentrations  indicate  that  road  salt 
runoff  easily  infiltrates  the  aquifer  and  that  nitrate 
may  be  sourced  from  fertilizer  application. 
Groundwater  flow  and  solute  transport  models 
indicate  that  in  excess  of  27  years  are  required  to 
obtain  chemical  steady-state  under  hydrologic 
steady-state  conditions.  The  simulations  also  dem- 
onstrate that  nitrate  loading  must  occur  in  more 
than  one  cultivated  field  in  order  to  obtain  the 
observed  widespread  nitrate  distribution.  (Alexan- 
der-PTT) 
W87-04314 


PATTERNS  OF  ACCUMULATION  OF  HEAVY 
METALS  IN  THE  SEDIMENT  OF  ROADSIDE 
STREAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
J.  M.  Mudre,  and  J.  J.  Ney. 
Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  489-493, 
1986.  2  fig,  2  tab,  21  ref.  EPA  Research  Grant 
R808 138-02. 

Descriptors:  'Accumulation,  'Heavy  metals, 
•Sediments,  'Roadside  streams,  'Runoff,  'Moni- 
toring, 'Path  of  pollutants,  'Streams,  Contamina- 
tion, Upstream,  Downstream,  Stream  velocity, 
Precipitation,  Temporal  variation,  Aquatic  envi- 
ronment, Ecosystems,  Organic  matter. 

Heavy  metals  generated  by  automotive  traffic  con- 
taminate roadside  environments.  Principal  con- 
taminants include  lead  from  gasoline  engine  ex- 
hausts and  cadmium  and  zinc  from  lubricating  oil 
and  tires.  The  reliability  of  monitoring  stream  sedi- 
ment to  assess  chronic  highway-generated  metals 
contamination  was  evaluated.  Concentrations  of 
cadmium,  lead,  and  zinc  in  the  sediments  of  six 
small  softwater  streams  were  measured  for  a 
period  of  two  years  following  the  opening  of  a 
new  highway.  Metals  concentrations  at  highway 
sites  (H)  averaged  two  (Zn)  to  five  (Cd)  times 
greater  than  at  upstream  reference  sites  (U)  or 
downstream  sites  located  >  or  =  200  m  down- 
stream (D).  However,  three  of  the  six  streams  did 
not  consistently  demonstrate  the  H  >  U  =  D 
pattern.  Metals  concentrations  were  generally  low 
at  all  sites  on  these  streams;  interstream  variation  at 
highway  sites  was  more  strongly  related  to  dis- 
tance of  the  stream  from  the  road  surface,  stream 
velocity,  and  organic  content  of  the  sediment,  than 
to  traffic  volume.  Temporally,  H/U  ratios  of 
metals  concentrations  peaked  after  one  year  and 
declined  in  the  second  year,  concurrent  with  an 
increase  in  precipitation.  These  findings  indicate 
that  interstream,  intrastream,  and  temporal  vari- 
ations of  metals  concentrations  in  sediments  are 
high,  but  also  suggest  sampling  designs  to  effec- 
tively assess  metals  contamination  from  highways 
by  monitoring  this  component  of  the  aquatic  eco- 
system. (Alexander-PTT) 
W87-04318 


UPTAKE  OF  SEDIMENT-BOUND  LEAD  AND 
ZINC  BY  THE  FRESHWATER  ISOPOD  ASEL- 
LUS  COMMUNIS  AT  THREE  DIFFERENT  PH 
LEVELS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 
T.  E.  Lewis,  and  A.  W.  Mcintosh. 
Archives   of  Environmental   Contamination   and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  495-504, 
1986.  6  fig,  5  tab,  32  ref. 

Descriptors:  'Accumulation,  'Sediments,  *Iso- 
pods,  'Hydrogen  ion  concentration,  'Lead,  'Zinc, 
'Path  of  pollutants,  'Water  pollution  effects, 
Heavy  metals.  Comparison  studies,  Dissolution, 
Iron  oxides,  Bioavailability,  Delaware  and  Raritan 
Canal,  Weston's  Mill  Pond,  Aquatic  environment, 
Population  exposure. 

The  ultimate  sink  for  many  trace  elements  in  the 
aquatic  environment  is  sediments.  A  major  unre- 
solved issue  regarding  the  fate  of  trace  elements  in 
surface  waters  is  their  biological  availability  after 
sedimentation  processes  are  completed.  Inasmuch 
as  complex  formation  and  sorption  in  sediments  are 
influenced  by  various  environmental  conditions, 
such  as  pH,  the  effect  of  acid  deposition  on  the 
biogeochemistry  of  trace  elements  in  poorly  buf- 
fered lakes  and  streams  deserves  attention.  A  com- 
parison was  made  of  lead  and  zinc  accumulation  by 
the  freshwater  isopod  Asellus  communis  exposed 
to  contaminated  sediments  and  water  at  three  dif- 
ferent pH  levels.  Accumulation  of  zinc  was  not 
significant  at  any  tested  pH  level.  This  finding  was 
expected,  since  zinc  is  regulated  by  many  orga- 
nisms. Lead  accumulation  by  organisms  exposed  to 
sediments  from  one  study  site,  Weston's  Mill  Pond, 
was  significant  at  pH  5.5  and  4.5.  At  pH  5.5,  the 
rate  of  uptake  of  Pb  from  these  sediments  was 
greater  than  from  water.  The  lead  was  associated 
with  amorphous  iron  oxides  which  undergo  disso- 
lution at  lower  pH  values.  A  weakening  of  the 
lead-iron  oxide  association  at  lower  pH  levels  (5.5) 
may  have  increased  the  bioavailability  of  this  ele- 
ment to  Asellus.  Further  decreases  in  pH  (4.5) 
increased  the  importance  of  the  solute  vector  in 
lead  accumulation  by  the  organism.  Uptake  from 
sediments  collected  from  a  second  site,  the  Dela- 
ware and  Raritan  Canal,  was  not  enhanced  at 
lower  pH  levels.  (Alexander-PTT) 
W87-04319 


SOURCES  OF  MERCURY  CONTAMINATION 
IN  THE  SEDIMENTS  OF  SMALL  HEADWA- 
TER LAKES  IN  SOUTH-CENTRAL  ONTARIO, 
CANADA, 

Trent     Univ.,     Peterborough     (Ontario).     Trent 

Aquatic  Research  Centre. 

R.  D.  Evans. 

Archives   of  Environmental   Contamination   and 

Toxicology  AECTCV,  Vol.  15,  No.  5,  p  505-512, 

1986.  3  fig,  2  tab,  31  ref. 

Descriptors:  'Water  pollution  sources,  'Mercury, 
'Contamination,  'Lakes,  'Deposition,  'Air  pollu- 
tion, 'Sediments,  'Headwater  lakes,  'Ontario, 
Sediment  cores,  Concentration,  Pollution  load, 
Anthropogenic  sources,  Catchment  areas,  Wash- 
out, Heavy  metals. 

To  determine  the  significance  of  mercury  contami- 
nation of  remote  lakes  in  three  regions  of  south- 
central  Ontario,  Canada,  sediment  cores  were  col- 
lected at  several  stations  in  each  of  fourteen  lakes. 
Profiles  of  Hg  concentration  with  depth  were  simi- 
lar to  those  found  in  many  parts  of  the  world  and 
indicate  a  substantial  increase  in  Hg  loading  to 
these  lakes  in  recent  decades.  Surficial  sediment 
concentrations  (0-2  cm)  ranged  from  120  to  700 
ng/g  dry  matter.  Whole-lake  burdens  of  Hg,  used 
to  determine  the  source  of  the  contamination,  were 
similar  for  all  lakes  in  the  study.  The  average 
anthropogenic  component  of  the  burden  for  all 
lakes  was  0.79  mg/sq  m.  This  amount  represents 
approximately  one-half  of  the  total  burden  in  the 
sediments.  There  was  a  relationship  between  the 
size  of  a  lake's  catchment  and  the  whole-lake 
burden  of  Hg  in  lakes  in  one  region  of  the  study 
area  but  not  the  remaining  lakes.  It  is  concluded 
that  the  major  source  of  the  Hg  in  the  study  lakes 
is  atmospheric  deposition  of  material  originating 
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from  outside  the  catchments  and  that  the  contribu- 
tion from  catchment  washout  is  variable.  (Author's 
abstract) 
W87-04320 


SELENIUM  UPTAKE  AND  TRANSFER  IN  AN 
AQUATIC  FOOD  CHAIN  AND  ITS  EFFECTS 
ON  FATHEAD  MINNOW  LARVAE, 

Wisconsin  Univ. -Milwaukee.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04321 


RUTHENIUM  NITROSYL  COMPLEXES:  TOX- 
ICITY TO  ESCHERICHIA  COLI  AND  YEASTS 
AND  UPTAKE  BY  MARINE  BACTERIA, 

King's  Coll.,  London  (England).  Dept.  of  Microbi- 
ology. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04322 


PERMEATION  OF  WATER  CONTAMINATTVE 
PHENOLS  THROUGH  HAIRLESS  MOUSE 
SKIN, 

Michigan  Univ.,  Ann  Arbor.  Coll.  of  Pharmacy. 
A.  S.  Huq,  N.  F.  H.  Ho,  N.  Husari,  G.  L.  Flynn, 
and  W.  E.  Jetzer. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  557-566, 
1986.  4  fig,  5  tab,  9  ref. 

Descriptors:  'Permeability,  'Phenols,  *Skin, 
•Mice,  'Path  of  pollutants,  Absorption,  Pollutants, 
Permeability  coefficient,  Partition  coefficient,  Li- 
pophilicity,  Organic  compounds,  Diffusion, 
Anions,  Ions,  Toxicity. 

As  a  means  of  determining  the  risk  of  absorption  of 
water  contaminative  phenolic  compounds  through 
the  skin,  the  permeation  of  a  number  of  phenols,  all 
on  the  U.S.  Environmental  Protection  Agency's 
list  of  priority  pollutants,  through  hairless  mouse 
skin  was  studied,  using  in  vitro  diffusion  cell  meth- 
ods. Experimentally  determined  permeability  coef- 
ficients through  intact  skin  and  stratum  corneum 
denuded  skin  and  permeability  coefficients  derived 
therefrom  for  the  viable  tissue  layer  and  the  stra- 
tum corneum,  which  are  the  tissue's  major  contrib- 
uting substrata,  were  correlated  with  their  log  K 
sub  octanol/water  partition  coefficients.  Perme- 
ability coefficients  for  the  whole  skin  and  the  stra- 
tum corneum  systematically  increased  with  in- 
creasing phenol  lipophilicity  to  limiting  values  of 
about  0.15  and  0.30  cm/hr,  respectively.  The 
values  of  the  permeability  coefficients  for  the 
viable  tissue  were  roughly  the  same  for  all  com- 
pounds (0.36  cm/hr).  Because  of  the  inductive 
effects  of  CI  and  N02  substituents  on  the  aromatic 
ring,  phenolic  analogs  containing  these  moieties 
are  acidic  and,  consequently,  their  overall  skin 
permeabilities  were  highly  pH-dependent  in  the 
range  of  pH  values  seen  for  surface  waters.  High 
fluxes  were  noted  for  such  phenols  at  low  pH, 
where  they  exist  essentially  in  a  non-ionized  state. 
Though  low,  fluxes  of  the  compounds  were  meas- 
urable at  pH's  >  pKa's,  indicating  that  phenolic 
anions  also  pass  through  the  skin.  With  the  excep- 
tions of  relatively  polar  phenol  and  the  mono-nitro 
phenols,  the  free  acid  forms  of  all  the  phenols 
studied  permeated  skin  with  ease  and  at  rates  ap- 
proaching those  of  denuded  skin.  The  intact  skin 
permeability  coefficient  of  the  free  acid  form  of  4- 
nitro  phenol  was  exceptionally  low,  which  sug- 
gests that  it  might  associate  intermolecularly.  (Au- 
thor's abstract) 
W87-04327 


CONCENTRATIONS  AND  CHROMATOGRA- 
PHIC PROFTLE  OF  DDT  METABOLITES  AND 
POLYCHLOROBWHENYL  (PCB)  RESIDUES 
IN  STRANDED  BELUGA  WHALES  (DELPHTN- 
APTERUS  LEUCAS)  FROM  THE  ST.  LAW- 
RENCE ESTUARY,  CANADA, 
Institut  National  de  la  Recherche  Scientifique, 
Montreal  (Quebec). 

R.  Masse,  D.  Martineau,  L.  Tremblay,  and  P. 
Beland. 

Archives   of  Environmental    Contamination   and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  567-579, 


1986.  5  fig,  3  tab,  73  ref.  NSERC  (Canada)  Grant 
1310. 

Descriptors:  'Concentration,  'Chromatographic 
profiles,  'DDT,  'Metabolism,  'Polychlorinated  bi- 
phenyls,  'Path  of  pollutants,  'Beluga  whales, 
•Saint  Lawrence  estuary,  Tissue  analysis,  Milk, 
Toxicity,  Persistence,  Chromatography,  Stranded 
whales,  Organic  compounds,  Whales. 

The  concentrations  and  high  resolution  gas  chro- 
matographic profiles  of  DDT  metabolites  and  po- 
lychlorobiphenyl  (PCB)  congeners  were  deter- 
mined in  blubber,  liver,  kidney  and  lung  tissue  and 
milk  samples  of  stranded  beluga  whales  (Delphin- 
apterus  leucas)  collected  at  localities  along  the 
coasts  of  the  Saint  Lawrence  Estuary,  Canada 
from  November  1983  through  December  1984. 
The  analyses  indicate  that  the  major  PCB  compo- 
nents of  the  tissues  were  2,2',5,5'-tetra-,  2,2',4,4',5- 
penta-,  2,2',3,4,4',5'-hexa-,  2,2\4,4\5,5'-hexa-, 
2,2,,3,3',4,5-hexa-,2,3,3',5,5',6-hexa-)  2,2\3,4,5,5',6- 
hepta-  and  2,2',3,4,4',5,5,-heptachlorobiphenyls. 
Although  the  highest  organochlorine  chemical 
concentrations  were  found  primarily  in  the  blub- 
ber, concentrations  of  1.72  microgram(ug)/g  for 
PCB  and  2.04  ug/g  for  sigma  DDT  were  deter- 
mined in  one  milk  sample.  No  correlation  was 
established  between  PCB,  p,p-DDE  and  sigma 
DDT  concentrations  and  the  fat  content  of  the 
kidney  liver  and  lung  tissues.  The  chromatogra- 
phic patterns  of  the  PCB  congeners  were  similar 
from  one  tissue  to  another  with  the  exception  of 
the  kidney;  the  profile  indicates  the  retention  of 
PCB  congeners  which  are  minor  components  in 
the  other  tissues.  Relations  of  residue  concentra- 
tions between  tissue  are  described  and  the  signifi- 
cance of  congener-specific  PCB  analysis  is  dis- 
cussed in  terms  of  the  structure-activity  effects  on 
PCB  persistence  and  toxicity.  (Author's  abstract) 
W87-04328 


SORPTION  OF  ORGANICS  BY  MONITORING 
WELL  CONSTRUCTION  MATERIALS, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04330 


UNDERGROUND  STORAGE  TANK  MONI- 
TORING: OBSERVATION  WELL  BASED  SYS- 
TEMS, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04331 


EFFECT  OF  SAMPLING  FREQUENCY  ON 
GROUND  WATER  QUALITY  CHARACTER- 
IZATION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04333 


NONPOINT-SOURCE  POLLUTION:  ARE 
CROPLAND  CONTROLS  THE  ANSWER, 

Resources  for  the  Future,  Inc.,  Washington,  DC. 

L.  P.  Gianessi,  H.  M.  Peskin,  P.  Crosson,  and  C. 

Puffer. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  4,  p  215-218,  July-August  1986.  12  ref. 

Descriptors:  'Water  pollution  sources,  'Mathemat- 
ical models,  'Path  of  pollutants,  'Nonpoint  pollu- 
tion sources,  'Nonstructural  alternatives,  'Crop- 
land, 'Erosion  control,  'Phosphorus,  Soil  conser- 
vation, Policy  making,  Great  Plains,  Erosion 
source  control. 

The  Resources  for  the  Future  data  base  and  model 
were  employed  to  examine  the  impact  of  cropland 
erosion  control  on  deliveries  of  phosphorus  to 
various  points  in  the  USA  water  network.  Princi- 
pal policy  conclusions  drawn  from  this  analysis  are 
as  follows:  (1)  if  only  cropland  erosion  is  to  be 
controlled,  and  cropland  is  only  one  of  several 
nonpoint  sources  of  the  pollutant  affecting  surface 
water  quality,  then  only  a  few  regions  need  be 
target,  mostly  east  of  the  Great  Plains;  (2)  if  sever- 
al erosion  sources  are  to  be  controlled,  tie  degree 


of  control  for  any  one  source,  e.g.,  cropland,  de- 
pends on  the  degree  of  control  applied  to  the  other 
sources  and  to  point  sources;  (3)  because  of  their 
contribution  to  pollution  downstream,  it  will  be 
necessary  to  control  erosion  in  some  regions  that 
do  not  themselves  have  pollution  or  sediment 
problems;  (4)  for  target  pollutants  with  ubiquitous 
sources,  cropland  controls  alone  appear  inadequate 
to  bring  about  major  improvements  in  water  qual- 
ity adversely  affected  by  nonpoint-source  pollu- 
tion; and  (5)  cooperation  among  the  states  is  neces- 
sary for  effective  control.  Limitations  and  alterna- 
tives and  future  prospects  are  discussed.  (Roches- 
ter-PTT) 
W87-04340 


EXTRAPOLATION  OF  BIODEGRADATION 
RESULTS  TO  GROUNDWATER  AQUIFERS: 
REDUCTIVE  DEHALOGENATION  OF  ARO- 
MATIC COMPOUNDS, 

Oklahoma  Univ.,  Norman.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04349 


DETECTION  OF  HEPATITIS  A  VD3US  US 
SEEDED  ESTUARINE  SAMPLES  BY  HYBRID- 
IZATION WITH  CDNA  PROBES, 

Baylor  Coll.  of  Medicine,  Houston,  TX.  Dept.  of 

Virology  and  Epidemiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O4350 


SEQUENTIAL  SUBSTRATE  UTILIZATION 
AND  EFFECTIVENESS  FACTOR  IN  FIXED 
BIOFELMS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-04361 
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MICROBIAL  RESPONSE  TO  AMINO  ACTO 
ADDITIONS  IN  LAKE  MICHIGAN:  GRAZER 
CONTROL  AND  SUBSTRATE  LIMITATION 
OF  BACTERIAL  POPULATIONS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

W.  S.  Gardner,  J.  F.  Chandler,  G.  A.  Laird,  and 
D.  Scavia. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  3,  p  161-174,  1986.  5  fig,  2  tab,  43  ref. 

Descriptors:  'Amino  acids,  'Substrate  effects, 
•Microorganisms,  *Water  pollution  effects,  'Lake 
Michigan,  'Population  dynamics,  'Limnology, 
Population  control,  Bacteria,  Liquid  chromatogra- 
phy, Chemical  analysis,  Seasonal  variation, 
Growth  kinetics,  Cycling  nutrients,  Limiting  nutri- 
ents. 

Removal  of  low  levels  (0.3  -  1.3  micromoles)  of 
primary  amines  (PA)  were  examined  by  direct- 
injection  liquid  chromatography  in  offshore  Lake 
Michigan  water  to  provide  insight  about  potential 
cycling  rates  of  labile  organic  compounds  and  to 
examine  the  hypothesis  that  populations  of  active 
bacteria  are  controlled  by  organic-substrate  limita- 
tion. Uptake  rates  of  amino  acids  in  untreated  lake 
water  ranged  from  <  0.1  to  3.7  nanomoles  PA/L/h 
(0.01  to  0.34  micrograms  C/L/h)  as  compared  to 
rates  of  up  to  9  nanomoles  PA/L/h  (0.61  micro- 
grams C/L/h)  in  samples  fortified  with  amino 
acids.  Highest  PA  uptake  rates  were  observed  in 
samples  collected  in  July  and  August.  As  expected 
for  Michaelis-Menton  kinetics,  PA  uptake  rates 
increased  with  increasing  amino  acid  concentra- 
tions (up  to  a  maximum  velocity),  suggesting  that 
bacterial  'growth  rates*  were  substrate  limited. 
However,  PA  removal  rates  in  given  lake  water 
samples  usually  remained  relatively  constant  over 
periods  of  several  days.  The  consistency  of  popula- 
tion uptake  rates  over  time  suggested  that  bacterial 
abundances  did  not  change  greatly  in  response  to 
amino  acid  additions.  Thus,  although  bacterial 
growth  rates  in  Lake  Michigan  epilimnetic  water 
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are  apparently  controlled  by  organic  substrate 
supply,  the  data  is  inconsistent  with  the  hypothesis 
that  bacterial  abundances,  and  therefore  total-pop- 
ulation heterotrophic  uptake  activity,  may  often  be 
controlled  by  grazers.  The  chemical  approach  used 
in  this  study  yields  a  conservative  estimate  of  the 
maximum  velocity  of  microbial  use  of  amino  acids 
in  natural  waters.  (Author's  abstract) 
W87-03361 


BENTHIC  COMMUNITY  AND  SEDIMENT 
QUALITY  ASSESSMENT  OF  PORT  HOPE 
HARBOUR,  LAKE  ONTARIO, 

Beak  Consultants  Ltd.,  Mississauga  (Ontario). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03366 


EFFECT  OF  STREAM  ACIDIFICATION  ON 
PERIPHYTON  COMPOSITION,  CHLORO- 
PHYLL, AND  PRODUCTIVITY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

P.  J.  Mulholland,  J.  W.  Elwood,  A.  V.  Palumbo, 
and  R.  J.  Stevenson. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  1846-1858, 
October  1986.  6  fig,  7  tab,  59  ref.  Electric  Power 
Research  Inst.  Contract  RP2326-1,  DOE  Contract 
DE-AC05-840R21400. 

Descriptors:  'Acid  streams,  'Water  pollution  ef- 
fects, 'Periphyton,  'Chlorophylla,  'Aluminum, 
•Primary  productivity,  'Algae,  Great  Smoky 
Mountains  National  Park,  Biovolume,  Diatoms, 
Enzymes,  Phosphorus,  Scouring,  Baseflow,  Spe- 
cies diversity,  Sediments,  Buffering,  Trace  metals, 
Phytoplankton,  Lotic  environment,  Spatial  varia- 
bility, Hydrogen  ion  concentration. 

Periphyton  community  composition,  cell  number 
and  biovolume,  chlorophyll  a  density,  and  area] 
and  chlorophyll-specific  primary  productivity 
along  a  pH  (4.5-6.4)  and  total  monomelic  alumi- 
num (0.018-0.242  mg/L)  gradient  in  high-elevation 
streams  in  the  Great  Smoky  Mountains  National 
Park  (eastern  Tennessee)  were  determined.  The 
periphyton  community  was  generally  dominated 
by  small  chrysophytes  and  blue-green  algae  at  sites 
with  baseflow  pH  >  or  =  5.5  and  by  diatoms  and, 
to  a  lesser  extent,  green  algae  at  sites  with  pH  <  or 
=  5.  Total  cell  biovolume,  chlorophyll  a  density, 
and  areal  primary  productivity  were  greatest  at  the 
most  acidic  sites.  Chlorophyll-specific  rates  of  pri- 
mary production  were  not  significantly  different 
among  sites,  although  the  most  acidic  site  was 
lowest.  Experiments  involving  short-term  manipu- 
lation of  pH,  inorganic  carbon,  P04,  and  aluminum 
concentrations  resulted  in  some  statistically  signifi- 
cant changes  in  chlorophyll-specific  productivity, 
indicating  that  inorganic  carbon  concentrations  at 
sites  with  pH  <  6  and  increased  aluminum  concen- 
trations at  sites  with  pH  <  or  =  5  may  limit 
productivity  at  times.  Studies  of  phosphatase  activ- 
ity and  PC4  turnover  indicated  that  the  least  acidic 
sites  were  the  most  phosphorus  limited.  However, 
the  low  cell  biovolume,  chlorophyll  a  density,  and 
areal  primary  productivity  at  die  second-order 
sites  with  pH  >  or  =  5.7,  compared  with  the 
highly  acidic  second-and  third-order  sites  (pH  < 
or  =  5),  appear  to  be  the  result  of  increased 
density  of  scraper/grazer  macroinvertebrates  at 
the  higher  pH  sites.  Low  chlorophyll  a  density  and 
areal  primary  productivity  at  the  much  larger 
fourth-order  site  (pH  6.4)  may  be  the  result  of 
physical  factors,  such  as  increased  scouring  of  the 
streambed,  rather  than  chemical  or  biological  fac- 
tors. (Author's  abstract) 
W87-O3370 


METHYL  MERCURY  LEVELS  LN  A  POLLUT- 
ED PRALRLE  RIVER-LAKE  SYSTEM:  SEASON- 
AL AND  SITE-SPECLFIC  VARIATIONS,  AND 
THE  DOMINANT  INFLUENCE  OF  TROPHIC 
CONDITIONS, 

National  Water  Research  Inst.,  Winnipeg  (Manito- 
ba). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03371 


LIMESTONE  SLURRY  REDUCES  PHYSIO- 
LOGICAL STRESS  AND  INCREASES  SURVIV- 
AL OF  ATLANTIC  SALMON  (SALMO  SALAR) 
LN  AN  ACLDIC  NORWEGIAN  RIVER, 

Direktoratet    for    Vilt    og    Ferskvannsfisk,    Aas 

(Norway).  Fish  Research  Div. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-03372 


IMPACT  OF  ATRAZINE  ON  PERIPHYTON  LN 
FRESHWATER  ENCLOSURES  AND  SOME  EC- 
OLOGICAL CONSEQUENCES, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 
Biology. 

D.  Herman,  N.  K.  Kaushik,  and  K.  R.  Solomon. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.    10,  p   1917-1925, 
October  1986.  7  fig,  3  tab,  35  ref. 

Descriptors:  *Water  pollution  effects,  'Periphyton, 
•Herbicides,  'Atrazine,  'Algae,  'Toxicity,  Limno- 
corrals,  Primary  productivity,  Biomass,  Chloro- 
phyll, Assimilation,  Bioaccumulation,  Phytoplank- 
ton, Colonization,  Surface  runoff,  Microcosms, 
Diatoms,  Pesticides,  Photosynthesis,  Cyanophyta, 
Chlorophyta. 

Repeated  agricultural  use  of  environmentally  per- 
sistent herbicides  has  led  to  concern  over  the 
impact  of  such  chemicals  on  the  aquatic  environ- 
ment and  more  specifically  on  their  toxicity  to 
algae.  The  herbicide  atrazine  inhibited  production 
of  periphyton  within  limnocorrals  (in  situ  aquatic 
enclosures)  and  altered  the  composition  of  the 
periphyton  community.  On  two  occasions,  6  wk 
apart,  three  limnocorrals  were  treated  with  a  sur- 
face application  of  atrazine  equivalent  to  a  nominal 
enclosure  concentration  of  100  microgram(ug)/L. 
During  the  first  atrazine  pulse,  the  Cyanophyta 
disappeared  and  organic  matter  decreased  to 
values  significantly  less  than  those  within  three 
control  enclosures.  Within  3  wk  of  the  second 
atrazine  application,  a  36-67%  reduction  in  organic 
matter,  chlorophyll,  and  algal  biomass  and  a  signif- 
icant decrease  in  the  rate  of  carbon  assimilation 
were  evident.  These  events  coincided  with  a  de- 
crease in  number  of  certain  Chlorophyta  species, 
although  other  Chlorophyta  species  increased  in 
number.  The  Bacillariophyceae  maintained  bio- 
mass levels  greater  than  those  in  the  controls  for  9 
wk  after  the  second  atrazine  application.  Total 
limnocorral  periphyton  production  was  greater 
than  that  of  the  phytoplankton  after  5-10  wk  of 
periphyton  colonization  in  both  the  control  and 
atrazine  limnocorrals.  (Alexander-PTT) 
W87-03374 


INVESTIGATION  OF  THE  TOXICODYNA- 
MICS  OF  HYDROGEN  CYANLDE  AND  OF  ITS 
BIOTRANSFORMATION  BY  RAINBOW 
TROUT  (SALMO  GAIRDNERI)  (INVESTIGA- 
TION SUR  LA  TOXICODYNAMIQUE  DU 
CYANURE  ET  SUR  SA  BIOTRANSFORMA- 
TION CHEZ  LA  TRUITE  ARC-EN-CLEL 
(SALMO  GALRDNERD), 

Concordia    Univ.,     Loyola    Campus,     Montreal 
(Quebec).  Dept.  of  Biology. 
P.  Raymond,  G.  Leduc,  and  J.  A.  Kornblatt. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.   10,  p  2017-2024, 
October  1986.  3  fig,  2  tab,  46  ref. 

Descriptors:  'Cyanide,  'Biotransformation,  'Tox- 
icity, Blood  plasma,  Enzymes,  Inhibition,  Predic- 
tion, 'Fish  physiology,  'Trout,  Tissue  levels, 
Chronic  effects,  Mitochondria,  Sulfur  compounds. 

The  exposure  of  rainbow  trout  (Salmo  gairdneri) 
to  0.01,  0.02  and  0.03  mg  HCN/L  for  20  d  demon- 
strated the  biotransformation  of  HCN  into  thio- 
cyanate  which  accumulated  in  the  blood  plasma, 
increasing  with  the  duration  of  exposure  to  cya- 
nide. Despite  its  transformation  into  thiocyanate, 
there  was  still  a  sufficient  quantity  of  cyanide  to 
inhibit  cytochrome  oxidase  by  60-80%  within  the 
first  24  h  of  exposure.  This  level  of  inhibition 
remained  stable  during  the  20  d  of  the  tests  and 
was  the  same  at  the  three  concentrations  tested. 
This  observation  permits  the  prediction  of  effective 
concentration  of  free  HCN  inside  the  fish.  The 
measurements  of  liver  glycogen  levels  illustrate  the 


Pasteur  effect  in  the  rainbow  trout  subjected  to 
cyanide.  During  cyanide  exposure,  liver  glycogen 
was  rapidly  depleted  particularly  at  0.03  mg  HCN/ 
L,  whereas  at  0.01  and  0.02  mg  HCN/L  the  glyco- 
gen levels  gradually  came  back  to  normal  after  7- 
10  d  of  exposure.  (Author's  abstract) 
W87-03378 


COMPARISON  OF  CONTINUOUS  AND  EPI- 
SODIC EXPOSURE  TO  ACLDIC,  ALUMLNUM- 
CONTAMLNATED  WATERS  OF  BROOK 
TROUT  (SALVELLNUS  FONTLNALIS), 

Oregon  State  Univ.,  Corvallis.  Oak  Creek  Lab.  of 
Biology. 

L.  K.  Siddens,  W.  K.  Seim,  L.  R.  Curtis,  and  G.  A. 
Chapman. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  2036-2040, 
October  1986.  5  fig,  24  ref. 

Descriptors:  'Acidic  water,  'Water  pollution  ef- 
fects, 'Aluminum,  'Trout,  'Fish  physiology, 
'Toxicity,  Water  quality,  Survival,  Mortality, 
Growth  rates,  Fish,  Extrapolation,  Hydrogen  ion 
concentration. 

Losses  of  fish  and  other  organisms  from  natural 
waters  have  been  correlated  with  the  presence  of 
aluminum  mobilized  from  soils  by  acidic  storm  or 
snowmelt  events.  Repetitive,  intermittent  expo- 
sures to  aluminum  (AT)  under  acidic  conditions 
produced  greater  cumulative  mortality  and  lower 
growth  rates  of  brook  trout  (Sal velinus  fontinalis) 
than  would  be  extrapolated  from  continuous  expo- 
sure experiments.  During  a  24-d  study,  exposures 
were  at  pH  4.4  or  4.9  with  0.2-1.2  mg  Al/L.  Data 
were  analyzed  based  on  peak  and  24-d  mean  Al 
concentrations  of  continuous  and  intermittent  (2-d 
toxicant,  4-d  ambient  condition  cycle)  exposures. 
Survival  was  lower  in  groups  exposed  at  pH  4.9 
than  those  at  4.4  when  intermittently  exposed  but 
not  when  continuously  exposed.  Growth  rates 
were  less  for  fish  continuously  exposed  at  pH  4.4 
compared  with  those  at  pH  4.9,  while  intermittent 
exposures  to  Al  acidity  alone  did  not  affect 
growth.  Fish  intermittently  exposed  to  Al  at  pH 
4.4  grew  faster  than  those  at  pH  4.9,  indicating 
greater  Al  toxicity  at  the  higher  pH.  (Alexander- 
PTT) 
W87-03379 


RETARDATION  AND  RECOVERY  OF 
GROWTH  LN  BROOK  TROUT  FRY  (SALVE- 
LLNUS FONTLNALIS)  EXPOSED  FOR  VARI- 
OUS DURATIONS  TO  ACIDIFIED  WATER, 
University  of  Western  Ontario,  London.  Dept.  of 
Zoology. 

W.  H.  Tam,  P.  D.  Payson,  and  R.  J.  J.  Roy. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.   10,  p  2048-2050, 
October  1986.   3   tab,    10  ref.   NSERC  (Canada) 
Strategic  grant  G1569. 

Descriptors:  'Growth  inhibition,  'Retardation, 
•Trout,  'Acid  rain,  'Acidic  water,  'Fish  mortali- 
ty, 'Sublethal  effects,  Recovery,  Fry,  Fish,  Expo- 
sure, Acclimatization,  Dissolved  oxygen,  Hydro- 
gen ion  concentration. 

Exposure  to  sublethally  low  pH  often  results  in 
reduced  growth  rate  of  freshwater  fish  both  in  the 
field  and  laboratory.  Brook  trout  fry  (Salvelinus 
fontinalis)  were  exposed  to  pH  4.66  for  various 
durations  up  to  141  d  and  then  returned  to  neutral 
water.  Growth  of  test  fish  in  general  was  signifi- 
cantly lower  than  that  of  control  fish  for  exposures 
up  to  days  45-78.  In  four  of  six  groups  of  acid- 
treated  fish,  growth  eventually  recovered  and  the 
growth  rates  were  not  different  from  those  of 
control  fish.  The  results  suggest  that  growth  inhibi- 
tion is  induced  early  in  the  exposure  to  sublethally 
low  pH  and  that  recovery  in  the  latter  phase  of  the 
experiment  occurred  whether  pH  remained  acidic 
or  was  readjusted  to  neutral.  (Alexander-PTT) 
W87-03381 


'ACLD  RAIN'  AND  FORESTS:  AN  ATTEMPT 
TO  CLEAR  THE  ALR, 

Congressional  Research  Service,  Washington,  DC. 
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For  primary  bibliographic  entry  sec  Field  5B. 
W87-03391 


UPTAKE  AND  IN  VIVO  METABOLISM  OF 
THE  ORGANOPHOSPHATE  INSECTICIDE 
FENITROTHION  BY  THE  BLUE  CRAB,  CAL- 
LINECTES  SAPIDUS, 

Agricultural  Research  and  Education  Center,  Lake 

Alfred,  FL.  Pesticide  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03393 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
WASH-OFF  OF  FUNGICIDES  AND  CONTROL 
OF  LATE  BLIGHT  ON  POTATO  LEAVES, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

A.  H.  C.  van  Bruggen,  J.  F.  Osmeloski,  and  J.  S. 

Jacobson. 

Phytopathology  PHYTAJ,  Vol.  76,  No.  8,  p  800- 

804,  August  1986.  8  tab,  23  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
•Air  pollution  effects,  'Simulated  rainfall,  'Fungi- 
cide removal,  'Potatoes,  'Late  blight,  Triphenyl- 
tin-hydroxide,  Copper  hydroxide,  Maneb,  Maco- 
zeb,  Chlorothalorul,  Infection  rate,  Phytophthora 
infestans,  Wettable  powders,  Flowables,  Cultivar 
comparison,  Hydrogen  ion  concentration,  Factori- 
al experiments. 

The  effects  of  simulated  acid  rain  at  pH  2.8  and  4.6 
on  the  removal  of  five  fungicides,  formulated  as 
either  wettable  powders  or  flowables,  from  the 
potato  cultivars  Norchip,  Monona,  and  Katahdin, 
were  investigated  in  a  series  of  factorial  experi- 
ments. Wash-off  of  triphenyltin  hydroxide  (TPTH) 
and  copper  hydroxide  was  increased  significantly 
by  simulated  rain  at  pH  2.8  compared  with  rain  at 
4.6,  regardless  of  fungicide  formulation  or  potato 
cultivar.  Removal  of  maneb,  mancozeb,  and  chlor- 
othalonil  was  not  affected  by  acidity  of  simulated 
rain.  Regardless  of  the  acidity  of  simulated  rain, 
wettable  powders  were  removed  more  effectively 
than  flowables.  Despite  13-83%  removal  of  fungi- 
cides from  foliage  by  simulated  acid  rain,  late 
blight  control  was  still  significant  compared  with 
plants  not  treated  with  fungicide.  Phytophthora 
infestans  infection  of  potato  leaves  sprayed  with 
TPTH  was  higher  after  an  acid  rain  treatment  at 
pH  2.8  than  at  pH  4.6,  but  the  increased  infection 
was  ascribed  to  enhanced  susceptibility  of  foliage 
to  late  blight  caused  by  rain  at  pH  2.8  rather  than 
to  increased  removal  of  the  fungicide  per  se.  (Au- 
thor's abstract) 
W87-03394 


EFFECTS  OF  NACL  SALINITY  ON  GROWTH, 
DEVELOPMENT,  ION  TRANSPORT  AND  ION 
STORAGE  IN  WHITE  LUPIN  (LUPINUS 
ALBUS  L.  CV.  ULTRA), 

Western    Australia    Univ.,    Nedlands.    Dept.    of 

Botany. 

W.  D.  Jeschke,  J.  S.  Pate,  and  C.  A.  Atkins. 

Journal  of  Plant  Physiology  JPPHEY,  Vol.  124, 

No.  3/4,  p  257-274,  July  1986.  8  fig,  2  tab,  44  ref. 

Descriptors:  'Nodlues,  'White  lupin,  'Sodium 
chloride,  'Salinity,  'Ions,  'Xylem  sap,  'Phloem 
sap,  'Amino  acids,  Tissue  analysis,  Plant  physiolo- 
gy, Plant  water  relations,  Metabolism,  Salt  toler- 
ance. Salt  sensitivity,  Vascular  plants. 

Effectively  nodulated  white  lupin  plants  were 
grown  in  silica  sand  culture  and  exposed  to  1,  5, 
10,  25,  and  40  mole/cu  m  NaCl.  Dry  matter  gains 
of  shoot  and  root  were  almost  linearly  decreased 
with  increasing  external  NaCL,  relative  growth 
rate  of  roots  being  more  affected  than  that  of 
shoots.  Concentrations  of  Na(  +  )  and  Cl(-)  in  root 
bleeding  (xylem)  sap  and  shoot  tissues  increase  in 
proportion  to  applied  NaCl,  indicating  limited  con- 
trol over  entry  of  these  ions  into  root  and  xylem 
stream.  K:Na  ratios  were  higher  in  leaflets  than  in 
adjoining  petioles  and  stem  segments,  and  in 
younger  than  older  parts  of  the  shoot,  suggesting 
capacities  for  Na(  +  )  retention  in  stems  and  selec- 
tivity in  K(  +  )  mobilization  to  young  tissues. 
Phloem  sap  and  leaf  petioles  from  different  sites  on 
the  shoot  showed  dramatic  increases  in  Na(+)  and 


Cl(-)  with  increasing  salt  in  the  medium,  so  non- 
uniformity  in  distribution  of  K(  +  )  and  Na(  +  )  was 
all  but  lost  at  salinities  of  25  and  40  mole/cu  m 
NaCl.  Total  amino  acid  levels  in  xylem  sap  in- 
creased with  increasing  salinity,  whereas  those  in 
phloem  increased  or  decreased  depending  on  the 
site  of  collection.  The  results  are  discussed  in  rela- 
tion to  published  data  for  other  salt-sensitive  or 
salt-tolerant  vascular  plant  species.  (Rochester- 
PTT) 
W87-03404 


CONTENT  OF  MAGNESIUM  IN  DRINKING 
WATER  AND  DEATHS  FROM  ISCHAEMIC 
HEART  DISEASE  IN  WHITE  SOUTH  AFRI- 
CANS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Clin- 
ical and  Experimental  Pharmacology. 
W.  P.  Leary. 

Magnesium  MAGND2,  Vol.  5,  No.  3/4,  p  150-153, 
May- August  1986.  14  ref. 

Descriptors:  'Acute  myocardial  infarction,  'Ische- 
mic heart  disease,  'White  race,  'South  Africa, 
'Drinking  water,  'Magnesium,  'Mortality,  Corre- 
lation, Black  race. 

Mortality  rates  for  acute  myocardial  infarction  and 
ischemic  heart  disease  (IHD)  of  white  males  and 
females  in  South  Africa  are  much  higher  than 
those  in  the  United  States,  Australia,  England,  and 
Wales  when  individuals  in  the  15-  to  64-yr-old  age 
group  are  considered.  Magnesium  levels  in  the 
drinking  water  of  12  South  African  districts  and 
deaths  due  to  IHD,  assessed  on  the  basis  of  cor- 
rected statistics  for  deaths  apparently  due  to  IHD 
in  white  residents,  were  significantly  negatively 
correlated.  No  such  correlation  has  been  demon- 
strated in  blacks.  (Author's  abstract) 
W87-03409 


EFFECTS  OF  NACL  AND  CACL2  ON  ION  AC- 
TTVnTES  ES  COMPLEX  NUTRTENT  SOLU- 
TIONS AND  ROOT  GROWTH  OF  COTTON, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

G.  R.  Cramer,  A.  Lauchli,  and  E.  Epstein. 

Plant  Physiology  PLPHAY,  Vol.  81,  No.  3,  p  792- 

797,  July  1986.  8  fig,  1  tab,  25  ref.  NSF  Grant 

DMB84-04442. 

Descriptors:  'Water  pollution  effects,  'Sodium 
chloride,  'Calcium  chloride,  'GEOCHEM,  'Com- 
puter analysis,  'Ion  activites,  'Root  growth, 
•Cotton,  Plant  growth,  Plant  physiology,  Hoag- 
land  solution,  Ion-pair  formation,  Chemical  pre- 
cipitation, Calcium  ions,  Curvilinear  relationship. 

The  effects  of  0-250  millimolar  (mM)  NaCl  and  0.4 
and  10  mM  Ca(2+)  on  the  ion  activities  in  solution 
and  the  root  growth  of  cotton  were  investigated. 
The  computer  program  GEOCHEM  was  used  to 
analyze  ion  activities.  Most  ion  activities  in  a  0.1 
modified  Hoagland  solution  were  reduced  signifi- 
cantly by  both  NaCl  and  supplemental  Ca(2+). 
Ion-pair  formation  and  precipitation  were  signifi- 
cant for  some  ions,  especially  phosphate.  Root 
growth  of  6-day-old  seedlings  was  stimulated  by  25 
mM  NaCl,  but  at  higher  concentrations  root 
growth  was  inhibited.  The  concentration  at  which 
inhibition  occurred  depended  on  the  Ca(2  +  )  con- 
centration and  the  growth  index  used.  Supplemen- 
tal Ca(2+)  mitigated  the  inhibition  of  root  growth 
caused  by  NaCl.  There  was  a  curvilinear  relation- 
ship between  root  growth  and  the  Ca(2  +  )/Na(  +  ) 
squared  ratio  in  the  nutrient  solution.  Mechanisms 
by  which  Na(+)  and  Ca(2+)  may  affect  root 
growth  are  discussed.  (Author's  abstract) 
W87-03410 


EFFECTS  OF  A  CONTROLLED  UNDER-ICE 
OIL  SPELL  ON  INVERTEBRATES  OF  AN 
ARCTIC  AND  A  SUBARCTIC  STREAM, 

Cincinnati  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

M.  C.  Miller,  J.  R.  Stout,  and  V.  Alexander. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  2,  p  99-132,  1986.  17  fig,  1  tab,  52  ref. 
EPA  Grant  R808779-01. 


Descriptors:  'Oil  spills,  'Water  pollution  effects, 
•Invertebrates,  'Arctic  zone,  'Stream  biota,  'Ice 
cover,  'Toxicity,  Stream  pollution,  Hydrocarbons, 
Aquatic  life,  Macroinvertebrates,  Ice,  Mortality, 
Population  density,  Density,  Aquatic  insects,  In- 
sects, Aquatic  animals,  Benthic  fauna,  Benthos, 
Fauna. 

The  short-term  drift  of  macroinvertebrates  was 
documented  following  two  controlled  oil  spills 
placed  under  ice  in  an  arctic  and  a  subarctic  stream 
just  as  ice  covered  the  water  in  early  winter. 
Although  no  mortality  was  observed,  several  spe- 
cies responded  by  differentially  drifting  from  the 
affected  areas  during  the  following  days.  Polar 
ordinations  using  per  cent  difference  showed  that 
the  oil-treated  stations  separated  from  the  control 
stations  in  both  the  drift  and  Hess  bottom  samples. 
Colonization  of  artificial  substrates  in  the  arctic 
creek  during  the  winter  was  almost  nonexistent;  in 
the  subarctic  creek,  much  colonization  took  place 
over  the  winter,  with  significantly  more  occurring 
on  unoiled  rocks  as  compared  with  oiled  rocks. 
The  injected  oil,  trapped  under  a  layer  of  ice, 
should  exhibit  a  reduced  rate  of  loss  of  volatile, 
toxic  components,  increasing  exposure  of  the  in- 
vertebrates. The  low  temperatures  lowered  body 
metabolism,  reducing  the  effect  of  soluble  oil  frac- 
tions. Large-sized,  overwintering  instars  present  a 
low  surface  area  per  unit  volume,  reducing  absorp- 
tion of  volatiles  and  the  probability  of  mortality. 
Key  species  began  drifting,  presumably  as  a  behav- 
ioral response  to  the  oil,  compared  with  upstream 
control  sites.  (Author's  abstract) 
W87-03416 


EFFECTS  OF  BOTH  INORGANIC  AND  OR- 
GANIC MERCURY  ON  THE  ATPASE  ACTIVI- 
TY OF  WESTIELLOPSIS  PROLD7ICA,  JANET, 

Berhampur  Univ.  (India).  Lab.  of  Environmental 

Toxicology. 

P.  Rath,  A.  K.  Panigrahi,  and  B.  N.  Misra. 

Environmental    Pollution    (Series    A)    EPEBD7, 

Vol.   42,   No.   2,   p   143-149,    1986.   2  fig,   6  ref. 

Descriptors:  'Westiellopsis,  'Mercury,  'Enzymes, 
'Toxicity,  'Algae,  'Water  pollution  effects,  Heavy 
metals,  Culture  media,  Cyanophyta,  Population  ex- 
posure. 

Effects  of  Emisan-6  (2-methoxy  ethyl  mercury 
chloride  or  MEMC)  and  mercuric  chloride 
(HgC12)  on  the  ATPase  activity  of  the  blue-green 
alga  Westiellopsis  prolifica  were  studied.  At  low 
concentrations  of  mercuric  chloride,  the  total 
ATPase  (Mg(2+),  Na(+),  K(+)-dependent 
ATPase)  activity  decreased  in  the  initial  period  of 
exposure,  but  increased  with  an  increase  in  expo- 
sure time.  With  both  the  test  materials,  the  enzyme 
activity  then  showed  significant  enhancement 
when  compared  to  control  values.  However,  after 
the  sixth  day  of  exposure  to  Emisan-6,  and  after 
the  ninth  day  of  exposure  to  HgC12,  the  level  of 
activity  dechned  with  an  increase  in  the  period  of 
exposure.  When  both  the  exposed  cultures  were 
transferred  to  toxicant-free  nutrient  medium,  a  sig- 
nificant recovery  was  observed  in  all  cases.  (Au- 
thor's abstract) 
W87-03417 


BIOCHEMICAL  AND  HAEMATOLOGICAL 
CHANGES  FOLLOWING  MALATHION 
TREATMENT  IN  THE  FRESHWATER  CAT- 
FISH HETEROPNEUSTES  FOSSTLIS  (BLOCH), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Fish  Endo- 
crinology Lab. 

B.  Lai,  A  Singh,  A.  Kumari,  and  N.  Sinha. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  2,  p  151-156,   1986.  2  tab,   18  ref. 

Descriptors:  'Toxicity,  'Fish  physiology,  'Blood, 
•Malathion,  'Water  pollution  effects,  Animal 
physiology,  Fish,  Liver,  Catfish,  Aquatic  animals, 
Muscle,  Insecticides,  Metabolism,  Glucose,  Popu- 
lation exposure,  Tissue  analysis,  Tolerance. 

Male  specimens  of  the  freshwater  catfish  Heterop- 
neustes  fossilis  were  exposed  to  a  concentration  of 
8  mg/1  of  malathion  in  their  aquarium  water  for  16 
days  during  the  early  post-spawning  phase.  Re- 


108 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


duced  levels  of  liver  and  muscle  glycogen,  associ- 
ated with  increasing  plasma  glucose,  were  noticed 
after  four  and  eight  days  of  treatment,  although 
recovery  was  observed  after  16  days.  Testicular 
glycogen  did  not  respond  to  malathion  exposure. 
Plasma  free  fatty  acids  (IT A)  was  also  unchanged 
for  four  and  eight  days  of  treatment,  although  a 
higher  level  was  recorded  after  16  days  exposure. 
Red  blood  cells  and  hemoglobin  were  reduced 
following  the  four  day  exposure,  although  there 
was  no  apparent  change  in  their  level  after  eight 
and  16  days  exposure.  The  spleno-somatic  index 
was  also  reduced  during  the  four-  and  eight-day 
treatments,  but  16  days  exposure  caused  the  level 
to  return  to  normal.  It  is  concluded  that,  after 
prolonged  exposure,  H.  fossilis  develops  a  toler- 
ance and  partially  recovers  from  the  stress  condi- 
tion. In  the  initial  stages,  carbohydrate  was  used  as 
an  energy  source  to  meet  the  stress  situation, 
while,  in  the  later  phase  of  exposure,  FFA  served 
as  the  major  source  of  energy.  (Author's  abstract) 
W87-03418 


KINETICS  OF  NITROGEN-  OR  PHOSPHO- 
RUS-LIMITED GROWTH  AND  EFFECTS  OF 
GROWTH  CONDITIONS  ON  NUTRIENT 
UPTAKE  IN  CHATTONELLA  ANTIQUA, 

National  Inst,  for  Environmental  Studies,  Yatabe 
(Japan).  Div.  of  Water  and  Soil  Environment. 
Y.  Nakamura. 

Journal  of  the  Oceanographical  Society  of  Japan, 
Vol.  41,  No.  6,  p  381-387,  December  1985.  5  fig,  2 
tab,  25  ref. 

Descriptors:  'Kinetics,  'Nitrogen,  'Phosphorus, 
•Accumulation,  'Growth,  'Nutrient  requirements, 
•Chattonella,  Nutrients,  Red  tide,  Algal  growth, 
Growth  kinetics,  Growth  rates,  Nitrates,  Ammoni- 
um compounds,  Phosphates,  Culture  media. 

The  red  tide-forming  alga  Chattonella  antiqua  was 
grown  in  a  nitrogen-  or  phosphorus-limited  semi- 
continuous  culture  system,  and  the  relationship 
between  growth  rate  and  cell  quota  and  effects  of 
growth  conditions  on  nitrate,  ammonium,  and 
phosphate  uptake  were  examined.  Under  nitrogen 
limited  conditions,  growth  rate  as  a  function  of 
nitrogen  cell  quota  followed  the  empirical  Droop 
equation,  and  the  uptake  of  nitrate  and  ammonium 
was  not  significantly  affected  by  growth  rate. 
Under  phosphorus  limited  conditions,  the  growth 
rate  as  a  function  of  phosphorus  cell  quota  also 
followed  the  Droop  equation,  and  phosphate 
uptake  was  not  significantly  affected  by  growth 
rate.  Based  on  this  and  previous  studies,  half  satu- 
ration constants  for  growth  (K  sub  g)  were  calcu- 
lated for  nitrate,  ammonium,  and  phosphate.  Com- 
parisons of  K  sub  g  with  nutrient  concentrations  in 
the  Seto  Inland  Sea  in  summer,  where  red  tides  of 
C.  antiqua  often  occur,  suggest  that  phosphate  is 
one  of  the  controlling  factors  for  the  population  of 
C.  antiqua.  (Author's  abstract) 
W87-03432 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BHVA:  JJL  IN- 
FLUENCE OF  THE  ENVIRONMENTAL  PA- 
RAMETERS ON  THE  RESPONSE  OF  NITRO- 
GEN ASSIMILATION, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 
mental  Science  and  Education. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-03442 


SIZE  EXCLUSION  CHROMATOGRAMS  OF 
DISSOLVED  HUMIC  MATERIALS  IN  OLIGO-, 
MESO-  AND  POLYHUMIC  LAKES  AND  IN 
GROUND  WATER, 

Joensuu   Univ.    (Finland).    Mekrijaervi    Research 

Station. 

For  primary  bibliographic  entry  see  Field  5A. 
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RELATIONSHD?  BETWEEN  RTVER  FLOW 
AND  MICROCYSTIS  AERUGINOSA  BLOOMS 
IN  THE  NEUSE  RTVER,  NORTH  CAROLINA 

East  Carolina  Univ.,  Greenville,  NC.  Dept.  of 
Biology. 


R.  R.  Christian,  W.  L.  Bryant,  and  D.  W.  Stanley. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-222445. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
North  Carolina  Water  Resources  Research,  Insti- 
tute, Raleigh,  Completion  Report  No.  223,  March, 
1986.  100  p,  31  fig,  9  tab,  43  append. 

Descriptors:  'Algae,  'Algal  growth,  'River  flow, 
•Cyanophyta,  Velocity,  Water  level  fluctuations, 
Water  currents,  Water  circulation,  Nutrients,  Mi- 
crocystis aeruginosa,  North  Carolina,  Neuse  River. 

Extensive  blooms  of  blue-green  algae  dominated 
by  Microcystis  aeruginosa  have  occurred  during 
some,  but  not  all,  recent  summers  along  the  Neuse 
River,  North  Carolina.  Nutrients  are  present  in 
excess  of  algal  needs  year-round  in  the  Neuse,  but 
blooms  seem  to  develop  only  during  those  sum- 
mers with  periods  of  sustained  low  flow.  We  pos- 
tulated that  this  linkage  between  bloom  formation 
and  river  flow  results  from  faster  growth  and 
longer  residence  time  of  algae  in  the  river  at  low 
flows.  To  evaluate  this  hypothesis,  we  developed  a 
mathematical  simulation  model  for  predicting  the 
concentrations  of  algae  in  the  lower  Neuse  under 
various  flow  conditions,  taking  into  account  the 
effects  that  flow  has  on  river  velocity  (and  hence 
time-of-travel)  and  other  variables  affecting  algal 
growth  such  as  light  intensity  and  water  depth. 
Information  on  the  time-of-travel  of  water  and 
algae  within  the  river  came  from  a  series  of  dye 
tracer  studies.  In  the  laboratory  we  evaluated  the 
regulation  of  growth  of  M.  aeruginosa  by  light  and 
temperature.  Model  predictions  were  in  good 
agreement  with  observations  of  bloom  occurrence 
or  non-occurrence  from  1979  to  1985.  For  the 
months  from  May  through  September  we  evaluat- 
ed the  maximum  flow  rates,  as  gaged  at  Kinston, 
N.C.,  that  would  allow  for  bloom  formation.  The 
results  were  that  the  combination  of  water  temper- 
ature and  daylength  in  July  was  most  conducive  to 
bloom  occurrence,  while  May  and  September  were 
the  least  conducive.  Our  results  may  be  useful  in 
the  management  of:  (1)  low  flow  augmentation  at 
the  Falls  Reservoir,  (2)  nutrient  loading  reduction, 
and  (3)  water  use  within  the  Neuse  River  basin  as 
well  as  interbasin  transfers  involving  the  Neuse. 
(Lambert-UNC) 
W87-03479 


HYDROGEOLOGY  AND  MINERAL  WEATH- 
ERING REACTIONS  IN  WATERSHEDS  OF 
CENTRAL  MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 
and  Geography. 

R.  F.  Yuretich,  P.  J.  Stekl,  and  S.  J.  Pohanka. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-222668. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Massachusetts  Water  Resources  Research  Center, 
Amherst,  Publication  No.  152,  May  1986.  85  p,  27 
fig,  4  tab,  43  ref.  Contract  14-08-0001-G91202. 
USGS  Project  G9 12-02. 

Descriptors:  'Sulfur,  'Sulfates,  'Acid  deposition, 
•Neutralization,  'Mineralization,  Weathering, 
Geohydrology,  Groundwater  runoff,  Silicates, 
Chemical  reactions,  Chemical  composition,  Water- 
sheds, Quabbin  Reservoir,  Massachusetts. 

A  study  of  two  watersheds  draining  into  Quabbin 
Reservoir  (E.  Branch  Swift  River  and  Cadwell 
Creek)  reveal  the  prime  importance  of  hydrogeo- 
logy  in  controlling  acid  neutralization  potential  of 
watershed  systems.  In  the  East  Branch  Swift 
River,  Carter  Brook  and  Mundberry  Brook  subwa- 
tersheds  are  underlain  by  schist  and  granitic  gneiss; 
however,  stratified  drift  covers  12%  of  the  Carter 
watershed  versus  4%  for  Mundberry  watershed. 
Groundwater  residence  time  in  both  basins  is  one, 
to  one  and  one-half  years,  but  average  baseflow 
contribution  to  stream  runoff  is  8%  greater  in 
Carter  Brook.  Groundwater  is  more  effectively 
neutralized  than  surface  runoff.  The  higher  annual 
specific  conductivity  in  Carter  Brook  reflects  that 
watershed's  greater  groundwater  contribution.  At 
Cadwell  Creek  in  Western  Quabbin  Reservation, 
general  controls  on  groundwater  composition  are 
very  similar.  Chemical  weathering  of  silicate  min- 
erals provides  the  principal  source  for  cations  and 
dissolved  silica  in  groundwater  and  streamwater. 


Results  obtained  from  simultaneous  solution  of  sili- 
cate weathering  equations  showed  that  decomposi- 
tion of  plagioclase  feldspar  consumed  60%  of  total 
neutralized  acidity.  Potassium  feldspar,  hornblende 
and  cation  exchange  divided  the  remaining  40%  in 
approximately  equal  amounts.  Variation  in  relative 
proportions  of  cations  are  functions  of  both  hydro- 
geology  and  mineralogy  of  surficial  deposits. 
(Kaynor-Univ.  MA) 
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REPRODUCTIVE  FAILURE  DUE  TO  ENVI- 
RONMENTAL PH  AND  IONIC  FACTORS  ES 
LANDLOCKED  RAINBOW  SMELT  (OSMERUS 
MORDAX), 

Massachusetts  Univ.,  Amherst.  Dept.  of  Environ- 
mental Sciences. 

P.  T.  Kostecki,  K.  R.  Byrne,  and  E.  J.  Calabarese. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-222650. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Massachusetts  Water  Resourcecs  Research 
Center,  Amherst,  Publication  No.  150,  December 
1985,  30  p,  5  fig,  3  tab,  27  ref. 

Descriptors:  'Acid  rain,  'Acidic  water,  'Fish 
toxins,  'Trout,  Fish,  Fish  eggs,  Fish  hatcheries, 
Aluminum,  Calcium,  Survival,  Massachusetts, 
Lakes,  Hydrogen  ion  concentration,  Ions,  Osmerus 
mordax. 

It  is  possible  that  there  is  an  association  between 
the  decline  of  landlocked  rainbow  smelt  (Osmerus 
mordax)  in  Massachusetts  lakes  and  acid  precipita- 
tion events  which  are  now  common  in  the  North- 
east. Spawning  takes  place  in  the  spring,  in  small, 
easily-impacted  streams  subject  to  heavy  impacts 
of  acid  from  rapid  smowmelt.  However,  no  infor- 
mation exists  which  documents  any  adverse  envi- 
ronmental effects  on  smelt  egg  viability.  This  study 
attempts  to  document  the  effect  of  environmental 
pH,  calcium,  and  aluminum  ion  concentrations  on 
the  viability  of  rainbow  smelt  eggs.  Fertilized  eggs 
were  exposed  to  combinations  of  three  concentra- 
tions each  of  pH  (4.3,  5.3  and  6.3),  calcium  (0.5 
ppm,  1.0  ppm  and  2.5  ppm)  and  aluminum  (0.1 
ppm,  0.25  ppm  and  0.5  ppm).  Hatching  success, 
hatching  survival  and  time  to  50%  (HT  50)  hatch- 
ing were  measured  periodically  until  all  eggs  had 
died  or  hatched  (39  days).  Results  indicate  that,  in 
general,  changes  in  environmental  pH  and  alumi- 
num ion  concentrations  significantly  alter  viability 
of  smelt  eggs.  Viability  was  proportional  to  pH 
and  inversely  proportional  to  the  aluminum  ion 
concentration  over  the  experimental  test  range. 
The  level  of  calcuim  ion  concentration  alone  or  in 
combination  with  aluminum  had  no  effect  on 
hatching  success  or  hatching  survival.  The  calcium 
ion  concentration  did  influence  hatching  success 
and  time  to  hatching  in  combination  with  pH, 
indicating  that  calcium  positively  mitigates  acid 
stress.  (Kaynor-  Univ.  MA) 
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NUTTUENT  SUBSD5Y  IN  MONTANE  LAKES: 
MOUNT  ST.  HELEN'S  ASH  VERSUS  FLUVIAL 
SEDIMENTS, 

Montana  Univ.,  Bigfork.  Biological  Station. 

J.  A.  Stanford,  and  B.  K.  Ellis. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86- 186236. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  December  30,  1985.  34  p,  9 

fig,  7  tab,  23  ref.  USGS  Project  C-10045-V. 

Descriptors:  'Volcanic  Ash,  'Oligotrophic  lakes, 
'Nutrients,  'Montana,  Lakes,  Limonolgy,  Phos- 
phorus, Sediments,  Cladophora,  Phytoplankton, 
Flathead  River  Basin,  Glacier  National  Park, 
Alpine  lakes,  Mt.  St.  Helens,  Subalpine  lakes. 

Ash  from  the  1980  eruption  of  Mount  St.  Helens 
was  thought  to  contain  enough  plant  growth  nutri- 
ents to  stimulate  autotrophy  in  high  altitude  lakes. 
This  possibility  was  investigated  in  one  alpine  and 
two  subalpine  lakes  in  Glacier  National  Park,  Mon- 
tana. The  ashfall  apparently  had  little  effect  on  the 
limnology  of  these  lakes,  however,  nutrients  asso- 
ciated with  fluvial  sediments  derived  mainly  from 
pulses  of  glacial  outwash  did  seem  to  influence  the 
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trophic  status  or  relative  productive  potential  of 
these  three  lakes.  Although  continually  devoid  of 
dissolved  nitrogen  (<83  microgram/liter-N)  and 
phosphorus  (<1  microgram/liter-P),  these  lakes 
support  surprisingly  high  biomasses  of  either 
benthic  algae  (an  undescribed  species  of  Clado- 
phora  in  the  alpine  lake)  or  phytoplankton.  The 
Cladophora  grows  very  slowly  in  the  alpine  lake, 
but  in  the  subalpine  lakes  phytoplankton  data  ap- 

firoached  values  observed  in  more  nutrient-rich 
akes  in  the  Flathead  River  Basin  (e.g.,  Flathead 
Lake),  especially  in  Cerulean  Lake  which  receives 
continual  influent  of  dilute  glacial  outwash.  We 
concluded  that  autotrophy  in  these  lakes  is  very 
phosphorus  limited  and  that  influent  sediments  can 
be  an  important  nutrient  subsidy.  (USGS) 
W87-03489 


EVALUATION  OF  NITROGEN  AND  PHOS- 
PHORUS ENRICHMENT  USING  IN  SITU  EN- 
CLOSURE BAGS  WITH  TEMPORAL  PHYTO- 
PLANKTON POPULATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Botany  and 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 
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ATTENUATION  OF  LEACHATE  GENERATED 
FROM  CO-DISPOSAL  OF  VOLCANIC  ASH 
AND  SOLID  WASTE, 

Washington  State  Univ.,  Pullman.  Dept.  of  Civil 

and  Environmental  Engineering. 

K.  E.  Hartz,  S.  K.  Bhagat,  L.  A.  Starlin,  H.  V. 

Mott,  and  K.  R.  Krivanek. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161  as  PB85-203990. 

Price  codes:  Al  1  in  paper  copy,  A01  in  microfiche. 

Washington    Water    Research    Center,    Pullman, 

Report  No.  60,  May  1984,  254  p,  9  fig,  47  tab,  180 

ref.  Contract  14-34-0001-1457  (1).  Project  C-00226. 

Descriptors:  'Solid  waste,  *Leachates,  'Volcanic 
ash,  Volcanoes,  Heavy  metals,  Landfills,  Ground- 
water pollution,  Lysimeters. 

This  project  was  performed  in  two  parts.  Part  I 
consisted  of  analysis  of  the  leachate  character  that 
was  generated  when  volcanic  ash  and  refuse  were 
placed  together  in  a  landfill  environment.  Part  I 
further  considered  the  migration  of  metal  through 
selected  soil  columns.  Since  heavy  metals  were  of 
concern  relative  to  leachate  contamination,  a  sepa- 
rate study  of  leachate  heavy  metal  removal  was 
performed.  Due  to  minimum  surplus  leachate  gen- 
eration from  lysimeters,  coupled  with  some  time 
constraints,  conventional  landfill  leachate  samples 
from  a  'new'  and  an  'old'  landfill  were  obtained 
and  investigated.  Part  II  of  the  investigation  ex- 
tended the  scope  beyond  that  which  was  proposed. 
Part  I  of  the  study  described  the  leachate  character 
from  a  codisposal  landfill  while  Part  II  was  an 
analysis  of  the  feasibility  of  leachate  treatment,  in 
the  event  that  heavy  metals  were  a  problem.  The 
results  are  such  that  they  may  be  applicable  to 
leachate  problems  from  landfills  other  than  just 
those  in  which  co-disposal  is  occurring.  In  general, 
the  results  of  Part  I  indicate  that  the  presence  of 
volcanic  ash  will  attenuate  landfill  leachate  con- 
tamination, but  may  contribute  to  higher  concen- 
trations of  selenium,  lead,  chromium,  and  arsenic. 
(Hartz- WA  St.  Univ.) 
W87-03522 


SULFATE  RETENTION  BV  FOREST  SOILS  OF 
CENTRAL  NEW  ENGLAND, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Plant  and 

Soil  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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NORTH  CAROLINA  WATER  QUALITY 
STANDARDS  DOCUMENTATION:  TOXICITY 
OF  FLUORIDE  TO  FRESHWATER  BIOTA 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Raleigh.  Div.  of  Envi- 
ronmental Management. 

For  primary  bibliographic  entry  see  Field  5G. 
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ROLE  OF  NITROGEN,  PHOSPHORUS  AND 
IRON  IN  OCCURENCE  OF  ALGAL  BLOOMS 
AT  ABIQUIU  AND  COCHITI  RESEVOIRS, 

New  Mexico  Univ.,  Albuquerque.  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5B. 
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CONSIDERATIONS  FOR  USING  HERBICIDES 
FOR  AQUATIC  WEED  CONTROL  IN  DOMES- 
TIC WATER  SUPPLIES  OF  NORTH  CAROLI- 
NA, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Crop  Science. 

K  A.  Langeland,  and  D.  J.  DeMont. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-236544. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
North  Carolina  Water  Resources  Research  Insti- 
tute, Raleigh,  Completion  Report  No.  227,  June 
1986.  1 16  p,  8  fig,  15  tab,  129  ref,  append. 

Descriptors:  •Aquatic  weed  control,  •Chemical 
degradation,  *Biodegradation,  'Bioaccumulation, 
•North  Carolina,  Weed  control,  Herbicides,  Pota- 
ble water,  Diquat,  Endothall,  Fluridone,  Domestic 
water  supply. 

The  purpose  was  to  demonstrate  the  feasibility  of 
safely  using  herbicides  for  aquatic  weed  control  in 
domestic  water  supplies  and  to  produce  a  readily 
available  source  of  public  information  concerning 
the  fate  and  environmental  risk  of  diquat,  endothall 
and  fluridone  for  small-area  aquatic  weed  control 
in  large  domestic  water  supply  lakes.  The  project 
included  a  review  of  literature  on  persistence  and 
mammalian  toxicities  of  the  three  herbicides,  a 
field  study  of  their  persistence  in  North  Carolina 
ponds,  and  a  study  of  slow  patterns  and  dilution 
rates  that  could  affect  herbicide  concentrations  and 
movement  in  Lake  Wheeler.  The  researchers 
found  that  data  available  in  open  literature  and 
from  herbicide  manufacturers  show  that  when 
diquat,  endothall  and  fluridone  are  used  according 
to  label  regulations,  concentrations  that  occur  in 
bodies  of  water  are  below  levels  which  have 
proven  toxic  to  laboratory  animals.  Furthermore, 
because  of  dilution  and  dissipation  after  applica- 
tion, concentrations  which  reach  drinking  water 
are  negligible.  (Lambert-UNC-WRRI) 
W87-03565 


NUnUENT  CYCLING  AND  PRODUCTD/ITY 
OF  A  NORTH  CAROLINA  PIEDMONT  RES- 
ERVODL 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
E.  J.  Kuenzler,  A.  J.  Belensz,  and  J.  Rudek. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-236551. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
North  Carolina  Water  Resources  Research  Insti- 
tute, Raleigh,  Completion  Report  No.  228,  June 
1986.  128  p,  29  fig,  15  tab,  141  ref,  append.  Con- 
tract 14-08-0O01-G-1035.  USGS  Project  G1035-O6. 

Descriptors:  'Algae,  *Cycling  nutrients,  'Lake 
classification,  'Nitrogen,  'Phosphorus,  'North 
Carolina,  Nuisance  algae,  Nutrient  removal,  Light 
intensity,  Water  temperature,  Jordan  Lake. 

A  study  was  made  of  Jordan  Lake's  nutrient  status 
and  productivity,  which  included  measurements  of 
nitrogen  and  phosphorus  uptake  rates  in  relation  to 
algal  abundance  and  primary  productivity.  Results 
indicate  that  the  most  striking  set  of  patterns  in  the 
lake  are  the  seasonal  patterns,  suggesting  that 
changing  light  and  temperature  may  be  the  major 
controlling  factors.  Gross  primary  productivity 
was  higher  in  summer  than  in  winter;  temperature 
showed  a  strong  positive  correlation.  Correlation 
with  nutrient  concentrations  with  nutrient  concen- 
trations were  negative,  indicating  that  algal  growth 
was  controlling  nutrient  concentrations  rather  than 
vice  versa.  Although  Jordan  Lake  should  be  classi- 
fied as  eutrophic,  it  has  not  yet  shown  signs  of 
serious  blue-green  algal  blooms.  The  lake  should 
be  used  for  as  wide  as  a  variety  of  purposes  and  to 
the  maximum  extent  possible  compatible  with  its 
primary  function  as  a  flood-control  reservoir. 
However,  nutrient  concentrations  and  algal  densi- 


ties must  be  monitored  in  order  to  detect  down- 
ward trends  in  quality,  and  contingency  plans 
should  be  prepared  so  that  action  can  be  taken  if 
evidence  of  worsening  conditions  appear.  (Lam- 
bert-UNC-WRRI) 
W87-03566 


STUDY  OF  EROSION  AND  SEDIM  ENTATION 
OF  SELECTED  SMALL  STREAMS  IN  THE 
DISTRICT  OF  COLUMBIA, 

District  of  Columbia  Univ.,  Washington.  Dept.  of 

Civil  Engineering. 

For  primary   bibliographic   entry  see  Field  4D. 

W87-03580 


ASSESSMENT  OF  THE  IMPACT  OF  NON- 
POINT  SOURCE  POLLUTION  ON  THE 
URBAN  PORTION  OF  THE  ANACOSTIA 
RD/ER, 

District  of  Columbia  Univ.,  Washington.  Water 

Resources  Research  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03583 


RESPONSE  OF  AQUATIC  ORGANISMS  TO 
MIXTURES  OF  TOXICANTS, 

Wisconsin  Univ. -Mil waukee.  Dept.  of  Civil  Engi- 
neering. 

E.  R.  Christensen,  C.-Y.  Chen,  and  J.  Kannall 
Water  Science  and  Technology  WSTED4,  Vol. 
17,  No.  8,  p  1445-1446,  August  1985.  1  fig,  5  ref. 
NSF  Grant  CEE  8103650. 

Descriptors:  'Aquatic  life,  'Toxicity,  'Model  stud- 
ies, 'Water  pollution  effects,  'Statistical  analysis, 
Lead,  Zinc,  Nickel,  Arsenic  compounds,  Potassi- 
um, Polycnlorinated  biphenyls,  Heavy  metals, 
Mathematical  studies,  Mathematical  models,  Bioas- 
say,  Assay,  Growth. 

A  multiple  toxicity  model  was  developed  for  the 
quantal  response  of  organisms.  The  model  is  an 
extension  of  Hewlett  and  Plackett's  theory  for  two 
toxicants,  and  is  based  on  a  multivariate  normal 
distribution  of  the  response  vs.  the  logarithm  of  the 
action  tolerances.  It  is  applicable  to  microorga- 
nisms with  a  tolerance  distribution,  and  to  microbi- 
al synchronous  growth  when  population  growth 
rate  is  used  as  a  response  parameter.  Testing  of  the 
model  leads  to  the  following  conclusions.  (1)  The 
Weibull  generally  provides  a  better  fit  than  the 
probit  and  logit  models  to  the  growth  rate  based 
on  cell  number  as  a  function  of  toxicant  concentra- 
tion. (2)  Synechococcus  is  more  sensitive  to  Ni, 
Zn,  and  Pb  than  is  Selenastrum,  but  more  tolerant 
to  As(V).  (3)  Multiple  toxicity  versions  of  the 
single  variage  Weibull,  probit,  and  logit  models 
show  that  the  joint  action  of  Ni  and  Zn  on  Selenas- 
trum was  of  the  concentration  additive  type  with  a 
correlation  coefficient  of  about  0.9  and  a  similarity 
parameter  of  1.  (Doria-PTT) 
W87-03605 


MEDFLY  ERADICATION  IN  CALIFORNIA: 
LESSONS  FROM  THE  FTELD, 

S.  H.  Dreistadt,  and  D.  L.  Dahlsten. 
Environment  ENTVAR,  Vol.  28,  No.  6,  p  18-20, 
40-44,  July- August  1986.  2  fig,  1  tab,  20  ref. 

Descriptors:  'Mediterranean  fruit  fly,  'Insect  con- 
trol, 'Malathion,  'Water  pollution  effects,  'Insec- 
ticides, 'Fish  kills,  Monitoring,  Fish,  Aquatic  in- 
sects, Bioindicators,  Crustaceans,  Shrimp,  Envi- 
ronmental effects,  Environmental  quality. 

The  strategies  of  eradication  and  classical  biologi- 
cal control  of  exotic  invading  pests  are  compared 
with  respect  to  the  Mediterranean  fruit  fly  problem 
in  California.  Aquatic  effects  of  eradication  at- 
tempts included  fish  kills  from  direct  aerial  spray- 
ing of  malathion  in  natural  waters,  and  from  mala- 
thion-contaminated  storm  runoff.  Indirect  fish 
losses  may  have  occurred  from  reductions  in  food; 
the  numbers  of  genera  of  aquatic  insects  in  moni- 
tored streams  were  found  to  decrease  33%  to  50%, 
and  concentrations  of  malathion  potentially  toxic 
to  bay  shrimp  were  found  in  South  San  Francisco 
Bay.  It  was  concluded  that  decision  makers  should 
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balance  health,  environmental,  and  economic  con- 
cerns when  dealing  with  newly  introduced  insect 
pests.  (Doria-PTT) 
W87-03610 


ACED  RAIN:  THE  EFFECTS  ON  AGRICUL- 
TURAL PRODUCTION, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

G.  Hofstra. 

Agrologist,  Vol.  15,  No.  3,  p  6-7,  Summer  1986. 

Descriptors:  *Acid  rain,  'Water  pollution  effects, 
•Crop  production,  *Vegetation  effects,  Soil  chem- 
istry, Cycling  nutrients,  Nutrients,  Chemical  prop- 
erties, Forests,  Growth,  Agriculture,  Chemistry  of 
precipitation,  Acidity. 

A  more  realistic  picture  of  the  effects  of  acid  rain 
is  beginning  to  emerge  as  more  data  become  avail- 
able. Under  experimental  conditions,  sensitive 
plants  were  injured  at  pH  levels  of  4.0  and  lower; 
outdoors,  plants  were  more  tolerant,  and  the  pH  of 
rain  must  be  lower  than  3.0  before  measurable 
injury  was  produced.  This  level  is  10  times  more 
acidic  than  current  acid  rain.  In  some  cases,  a 
positive  growth  effect  was  found,  presumably  due 
to  increased  nitrate  and  sulfate  availability.  Long- 
term  effects  on  soil  were  more  difficult  to  assess. 
Research  on  crop  effects  is  being  reduced,  with  the 
emphasis  shifting  to  impacts  on  forests  growing  on 
poorly  buffered  acidic  soils;  the  resulting  changes 
in  nutrient  cycling  and  solubilization  of  metals  may 
have  lasting  effects  on  forests  and  the  watersheds 
that  drain  them.  (Doria-PTT) 
W87-03612 


EFFECTS  OF  OIL  SPILL  CHEMICALS  ON  C02 
ASSIMILATION  BY  THE  FRUTICOSE 
LICHEN  CLADINA  MTnS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
J.  S.  Goudey,  M.  Dale,  and  J.  Hoddinott. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  1,  p  23-35,  1986.  5  fig,  2  tab,  17  ref. 

Descriptors:  *Oil  spills,  *Disperants,  'Carbon  di- 
oxide assimilation,  'Lichens,  'Water  pollution  ef- 
fects, Liquid  scintillation,  Carbon  fixation,  Isotope 
studies,  Sublethal  effects. 

The  effects  of  three  oil  spill  disperants  (Corexit 
9600,  9550  and  7664)  on  carbon  fixation  by  the 
fruticose  lichen  Cladina  mitis  were  examined  in 
order  to  provide  insights  into  the  potential  risks 
associated  with  dispersant  use  in  and  around  fresh- 
water systems.  Cladina  mitis  mats  were  collected 
and  placed  in  plastic  trays  in  incubated  environ- 
ment chambers.  Measurements  of  rates  of  C02 
assimilation  in  the  light  were  obtained  by  either 
monitoring  the  changes  in  the  C02  concentration 
of  a  standardized  gas  stream  passed  through  a 
plexiglass  chamber  or  by  measuring  the  incorpora- 
tion of  14C02  after  a  30-min  exposure  period. 
After  measurement  of  C02  concentrations  samples 
were  dried,  ground,  and  oxidised.  The  14C02 
combustion  product  was  trapped  in  scintillation 
vials  and  counted  on  a  liquid  scintillation  system. 
Treatments  with  undiluted  dispersant  inhibited 
rates  of  carbon  fixation  by  60  to  80%  and  bleached 
portions  of  the  thalli  when  applied  at  doses  less 
than  10  mg  per  g  dry  weight.  The  inhibitory 
effects  were  not  lethal  in  all  cases  and  partial 
recovery  of  the  lichens  was  noted  within  3  weeks 
after  treatment.  Direct  applications  of  the  disper- 
sants  may  be  detrimental  to  Cladina  and  other 
species  of  shoreline  vegetation.  (Main-PTT) 
W87-03634 


EFFECTS  OF  PRECIPITATION  ACIDITY  ON 
THE  CHEMISTRY  AND  MICROBIOLOGY  OF 
SITKA  SPRUCE  LITTER  LEACHATE, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
U.  Skiba,  and  M.  S.  Cresser. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  42,  No.  1,  p  65-78,  1986.  5  fig,  2  tab,  24  ref. 

Descriptors:  'Acid  rain,  'Sitka  spruce,  'Litter, 
'Leachates,  'Path  of  pollutants,  'Bacteria,  'Fungi, 
Iron,  Aluminum,  Flame  atomic  absorption  spectro- 
photometry, Colorimetry,  Total  organic  carbon, 
Mangnesium,  Manganese,  Nitrates,  Calcium. 


The  effect  of  acid  rain  on  the  chemistry  of  leachate 
from  layers  of  Sitka  spruce  Utter  was  studied;  the 
effects  of  acid  rain  and  non-acid  rain  produced 
leachates  on  the  growth  of  soil  fungi  and  bacteria 
were  examined;  and  the  effects  of  prolonged  acid 
rain  treatment  on  the  rate  of  respiration  m  the  F 
horizon  were  observed.  For  7  months  Sitka  spruce 
litter  in  the  lab  was  wetted  3-4  times  weekly  with 
artificial  acid  rain  or  distilled  water.  The  resulting 
partially  decomposed  litter  was  used  in  the  experi- 
ment. Soil  from  the  fermentation  (F)  horizon  of  a 
Sitka  spruce  forest  was  subjected  to  the  same  treat- 
ments as  the  spurce  Utter:  articifical  acid  rain, 
nonacid  rain,  or  distilled  water.  At  weekly  inter- 
vals leachate  was  coUected  and  analysed  for  major 
cations.  Simulated  acid  rain  (pH  3)  compared  with 
non-acid  rain  (pH  5.3)  and  distilled  water  (pH  5.5), 
increased  the  leaching  of  major  cations  from  a 
layer  of  decomposing  Sitka  spruce  Utter  and  under- 
lying F  horizon  over  a  3-month  incubation  peroid. 
Largest  relative  increases  in  leaching  were  ob- 
served for  Mn(2+)  >  Mg  (2+)  >  NH4(+)  > 
Ca(2+).  Acid  rain  (pH  3)  decreased  the  amount  of 
total  organic  carbon,  Fe(3-t-)  and  Al(3+)  leached 
from  the  Utter  and  soil  layer.  Acid  rain-produced 
leachates  impaired  initial  bacterial  growth  of  cul- 
tures isolated  from  forest  soU  and  also  in  mixed  soil 
isolates.  The  same  cultures,  however,  were  not 
affected  by  the  high  Mn(2+)  concentration  of  the 
leachates.  At  the  end  of  the  rain  period,  the  rate  of 
respiration  in  the  F  horizon  was  significantly  re- 
duced in  soils  previously  treated  with  acid  rain, 
compared  with  the  non-acid  rain  treated  soils. 
(Main-PTT) 
W87-03635 


EFFECT  OF  ATRAZINE  ON  THE  PRODUC- 
TTVITY  OF  ARTIFICIAL  STREAM  ALGAL 
COMMUNTITES, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

D.  L.  Moorehead,  and  R.  J.  Kosinski. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  330-336, 

September  1986.  2  tab,  17  ref. 

Descriptors:  'Algae,  'Atrazine,  'Algal  productivi- 
ty, 'Artificial  streams,  'Algal  communities,  'Herbi- 
cides, 'Water  pollution  effects,  'Texas,  Runoff, 
Dissolved  oxygen,  Respiration  rates. 

Short  term  effects  of  atrazine  on  the  algal  commu- 
nities of  artificial  streams  were  monitored  to  deter- 
mine if  concentrations  of  atrazine  measured  in 
runoff  and  stream  waters  could  significantly  effect 
community  productivity  and  species  composition. 
Sixteen  recirculating  artificial  streams  were  placed 
on  a  flat  roof.  Minter  Spring,  Brazos  County, 
Texas  was  the  source  of  water  and  algae.  Commu- 
nity productivities  were  estimated  with  open  water 
oxygen  methods  which  estimate  net  community 
productivity  by  correcting  the  rate  of  change  of 
the  dissolved  oxygen  concentration  for  exchange 
with  the  atmosphere.  Dissolved  oxygen  concentra- 
tions were  monitored.  Atrazine  concentrations  of 
0.0,  0.1,  1.0,  and  10.0  mg  per  kg  were  randomly 
assigned  to  the  streams  with  four  streams  per  treat- 
ment. Productivity  differences  among  streams 
were  highly  significant  among  the  control,  the  0.1 
mg  per  kg  treatment  and  a  third  group  consisting 
of  1.0  and  10.0  mg  per  kg  treatments.  After  a  week, 
the  0.1  mg  per  kg  treatment  was  no  longer  differ- 
ent from  the  control.  There  were  no  significant 
differences  in  conductivity  or  alkalinity  between 
treatments.  Analyses  indicated  that  only  Nitzschia 
showed  significant  distribution  differences  among 
treatments.  (Main-PTT) 
W87-03636 


ACUTE  TOXICITY  OF  HYDROTHOL  191  TO 
PHYTOPLANKTON  AND  RAINBOW  TROUT, 

Washington  Pubhc  Power  Supply  System,  Rich- 
land. Environmental  Programs. 
J.  E.  Mudge,  T.  E.  Northstrom,  and  T.  B.  Stables. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  3,  p  350-354, 
September  1986.  2  fig,  1  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Algicides, 
•Toxicity,  'Hydrothol  191,  'Phytoplankton, 
•Rainbow  trout,  'Bioassay,  Nuclear  power  plant, 
Emergency  cooling  water. 


The  effectiveness  of  Hydrothol  191  as  an  algacide 
for  emergency  cooling  water  spray  ponds  and  its 
acute  toxicity  to  rainbow  trout  in  the  Columbia 
River  was  investigated.  Phytoplankton  samples 
were  transferred  to  six  glass  containers  containing 
1.6  L  of  spray  pond  water.  A  control  and  five 
Hydrothol  191  concentrations  of  0.1,  0.25,  0.50, 
1.00,  and  2.0  mg  per  L  were  tested.  Prior  to  adding 
hydrothol  Uve  phytoplankton  counts  were  made. 
After  a  5-day  exposure,  counts  were  made  again. 
Water  quality  analyses  were  run  at  test  initiation 
and  termination.  A  96-hour  static  bioassay  of  Hy- 
drothol 191  was  performed  using  steel  head  trout. 
There  were  some  algal  species  which  were  resist- 
ant to  hydrothol  but  the  overall  quantity  in  the 
spray  ponds  would  be  reduced  by  addition  of  this 
compound  at  2.0  mg/L.  The  96-h  LC50  for  rain- 
bow trout  was  estimated  at  1.7  mg/L.  Hydrothol 
191  may  afford  good  control  of  phytoplankton; 
however,  water  dosed  at  0.5-2.0  mg  per  L  should 
be  retained  until  degradation  occurs.  (Main-PTT) 
W87-03639 


FIELD  AND  LABORATORY  TESTS  ON  ACUTE 
TOXICITY  OF  CADMIUM  TO  FRESHWATER 
CRAYFISH, 

New  York  Cooperative  Wildlife  Research  Unit, 

Ithaca. 

J.  H.  Thorp,  and  S.  P.  Gloss. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  355-361, 

September   1986.  2  tab,  20  ref.   Electric  Power 

Research  Inst.  Contract  RP2368-1. 

Descriptors:  'Cadmium,  'Water  pollution  effects, 
•Toxicity,  'Crayfish,  Field  tests,  Laboratory  tests, 
Heavy  metals,  Mortality,  Population  exposure, 
Bioaccumulation,  Fathead  minnows. 

The  validity  of  basing  field  toxicity  standards  on 
laboratory  data  was  investigated.  Freshwater  cray- 
fish Orconectes  immunis  were  subjected  for  96  h  to 
various  levels  of  cadmium  in  laboratory  aquaria 
and  experimental  ponds.  Adult  and  juvenile  cray- 
fish were  acclimated  in  the  laboratory  for  at  least 
one  week.  Random  groups  of  crayfish  were  placed 
in  floating,  nylon  mesh  bags  and  submerged  in 
aerated  aquariua.  Crayfish  were  either  kept  in  con- 
trol aquaria  or  subjected  to  one  of  the  foUowing 
nominal  concentrations  of  cadmium:  1.0,  1.8,  3.2, 
5.6,  or  10.0  mg  per  L.  Field  studies  were  conduct- 
ed in  0.07-ha  experimental  ponds.  As  in  the  labora- 
tory experiment,  crayfish  were  enclosed  in  float- 
ing, nylon  mesh  bags.  Enough  cadmium  was  added 
to  nine  of  the  ponds  to  yield  three  nominal  levels 
of  cadmium:  2.91,  3.52,  or  4.39  mg  per  L.  Immedi- 
ately before  crayfish  were  added  cadmium  was 
sprayed  on  the  surface  of  each  pond.  In  the  labora- 
tory, juvenile  and  adult  crayfish  tolerate  acute 
exposures  to  at  least  10  mg  per  L  of  cadmium. 
There  were  no  significant  differences  in  absolute 
mortality  among  cadmium  treatments  and  controls. 
Absolute  crayfish  mortaUty  in  the  field  experiment 
was  not  related  to  nominal  levels  of  cadmium  in 
the  ponds.  The  percent  mortaUty  was  sUghtly 
lower  in  the  laboratory.  Average  mortaUty  in  the 
field  was  greatest  in  reference  ponds.  Acute  tests  in 
the  laboratory  are  somewhat  useful  in  predicting 
effects  of  acute  exposures  to  single  species  in  the 
field.  (Main-PTT) 
W87-03640 


SPECTFICITY  OF  ACQUIRED  CADMIUM 
TOLERANCE  IN  THE  FIDDLER  CRAB,  UCA 
PUGILATOR, 

Rutgers  -  The  State  Univ.,  Newark,  NJ.  Dept.  of 

Zoology  and  Physiology. 

J.  S.  Weis,  and  J.  Kim. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  362-368, 

September  1986.  2  fig,  17  ref. 

Descriptors:  *Cadmium,  *Water  pollution  effects, 
•Fiddler  crabs,  'Southampton,  New  York,  'Heavy 
metals,  'Tolerance,  Trace  metals,  Mercury,  Re- 
generation. 

The  process  of  regeneration  and  molting  in  Crusta- 
cea have  been  shown  to  be  affected  adversely  by 
the  presence  of  contaminants  in  the  water.  This 
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study  investigates  whether  pre-exposure  to  Cd  en- 
ables fiddler  crabs  to  become  more  resistant  to 
HgC12  or  MeHg.  Male  crabs  were  placed  in  clean 
sea  water  for  one  week  or  in  0.5  mg  per  L  Cd  in 
sea  water.  After  this  period,  autotomy  of  six  limbs 
was  induced  and  the  crabs  were  placed  in  individ- 
ual containers  with  either  0.5  mg  per  L  Hg,  0.5  mg 
per  L  MeHg,  or  clean  water.  In  half-week  and 
one-week  pre-exposures,  crabs  did  not  grow  any 
faster  in  Hg  or  in  MeHg  than  crabs  that  had  not 
been  pre-exposed.  The  pre-exposed  groups  grew 
more  slowly  and  also  did  not  molt  as  soon  as  the 
groups  that  had  not  been  pre-exposed  to  the  cadmi- 
um. The  Cd  exposure  made  the  animals  more 
susceptible  to  the  growth  and  molt  retarding  ef- 
fects of  the  mercury  compounds.  The  increased 
resistance  developed  as  a  result  of  the  pre-exposure 
is  specific  to  Cd  and  not  generalizable  to  mercury. 
(Main-PTT) 
W87-03641 


SURVIVAL  OF  THE  HERMIT  CRAB,  CLIBAN- 
ARIUS  vnTATUS,  EXPOSED  TO  SELENIUM 
AND  OTHER  ENVIRONMENTAL  FACTORS, 

Texas  Chiropractic  Coll.,  Pasadena. 

V.  Wolfenberger. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  369-374, 

September  1986.  1  fig,  1  tab,  13  ref. 

Descriptors:  *Hermit  crabs,  'Selenium,  *Water 
pollution  effects,  *Texas,  'Toxicity,  Salinity,  Sur- 
vival, Temperature. 

The  toxicity  of  selenium  to  the  hermit  crab  Cliban- 
arius  vittatus  under  different  combinations  of  tem- 
perature and  salinity  was  examined.  Crabs  were 
collected  near  Port  Aransas,  Texas.  Experimental 
conditions  included  four  salinities,  three  tempera- 
tures, and  the  presence  or  absence  of  100  ppm 
selenium.  Temperatures  and  salinities  were  within 
the  ranges  for  the  Texas  coast.  After  24  h  there 
was  no  significant  loss  of  selenium  from  any  of  the 
systems.  At  19  C,  crabs  from  Corpus  Christi  Pass 
survived  longer  in  20  ppt  salinity  than  at  10,  30, 
and  40  ppt.  The  salinity  of  the  shortest  survival 
time  was  40  ppt.  The  animals  from  Steadman's 
Island  at  16  C  also  survived  longest  in  20  ppt  with 
survival  at  10  ppt  only  slightly  lower.  The  mean 
survival  times  in  30  and  40  ppt  were  the  same  (104 
h).  At  20  C  patterns  of  survival  from  the  two  sites 
were  similar  at  the  three  lower  salinities.  However, 
in  40  ppt,  the  survival  time  of  the  crabs  from 
Corpus  Christi  Pass  increased  while  it  decreased 
for  those  from  Steadman's  Island.  The  toxicity  of 
selenium  was  diminished  at  20  C  and  24  C  in  10  ppt 
salinity  for  both  sites.  For  both  sites  16  C  and  20 
ppt  salinity  were  the  conditions  of  maximum  sur- 
vival. The  interactions  of  temperature  with  salinity 
were  noticeble.  (Main-PTT) 
W87-03642 


HEMATOLOGICAL  CHARACTERISTICS  OF 
RAINBOW  TROUT,  SALMO  GAIRDNERI 
(RICHARDSON),  IN  RESPONSE  TO  CADMI- 
UM EXPOSURE, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

L.  Lowe-Jinde,  and  A.  J.  Niimi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  375-381,  2 

tab,  16  ref. 

Descriptors:  'Rainbow  trout,  'Water  pollution  ef- 
fects, 'Hematology,  'Cadmium,  Blood  analysis, 
Tissue  weight,  Toxicity. 

The  leucocyte  counts  in  cadmium-exposed  rain- 
bow trout  were  measured.  Hatchery-reared  trout 
were  exposed  to  36  microgram  (ug)  Cd  per  L  for 
1,  2,  3,  and  42  days;  to  12  microgram  per  L  for  7, 
14,  and  21  days;  to  4  microgram  per  L  for  14,  28, 
56,  and  84  days.  After  the  specific  cadmium  expo- 
sure, individual  fish  were  anesthesized  and  a  blood 
sample  taken  from  the  caudal  vein.  Fish  were  then 
killed,  and  the  spleen  was  removed  and  weighed. 
Counts  of  total  erythrocytes  and  leucocytes  were 
made  using  a  haemocytometer.  Cadmium  concen- 
trations in  the  low,  medium,  and  high  exposure 
tanks  were  approximately  4.4,  12.6,  36.5,  and  3.5 
microgram  per  L  respectively.  Mortality  occurred 
only  among  the  fish  exposed  to  the  36  microgram 


Cd  per  L.  There  were  no  significant  differences  in 
weight  between  exposed  and  control  fish.  The 
spleen  somatic  index  was  not  significantly  changed 
in  the  control  or  exposed  fish.  Erythrocyte  counts 
were  significantly  reduced  after  21  days  at  12 
microgram  per  L.  The  total  erythroblast-proeryth- 
rocyte  abundance  was  significantly  reduced  on 
days  2  and  42  at  36  microgram  per  L.  At  4  micro- 
gram per  L  on  day  14,  total  leucocytes  were 
significantly  increased  while  on  day  56  the  leuco- 
cytes were  significantly  decreased.  At  36  micro- 
gram per  L  leucocytes  decreased  on  day  3.  Values 
returned  to  control  levels  after  42  days  of  expo- 
sure. Differential  leucocyte  abudnance  significant- 
ly increased  on  day  14  and  decreased  on  day  56  at 
4  microgram  per  L.  Lymphocytes  were  significant- 
ly reduced  on  day  3  at  36  microgram  per  L. 
Granulocyte  abundance  was  increased  in  fish  ex- 
posed to  36  microgram  per  L.  After  42  days  at  36 
microgram  per  L,  the  granulocytes  returned  to 
control  values.  The  observed  leucocytic  and  lym- 
phocytic changes  may  be  associated  with  an 
immune  response  induced  by  cadmium.  (Main- 
PTT) 
W87-03643 


LETHAL  TOXICITY  OF  CADMIUM  TO  CY- 
PRTNUS  CARPIO  AND  TDLAPIA  AUREA, 

Agricultural  Coll.  of  Athens  (Greece).  Dept.  of 

Applied  Hydrobiology. 

P.  D.  Abel,  and  S.  E.  Papoutsoglou. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  382-386, 

September  1986.  2  fig,  1  tab,  7  ref. 

Descriptors:  Descritpors:  'Toxicity,  'Cadmium, 
•Carp,  'Water  pollution  effects,  Hydrogen  ion 
concentration,  Alkaline  water,  Bicarbonates,  Alka- 
linity, Carbonates. 

The  lethal  toxicity  of  cadmium  to  two  species,  the 
common  carp  Cyprinus  carpio  and  Tilapia  aurea 
was  reported.  Fish  were  exposed  to  cadmium  con- 
centrations of  0.1,  0.2,  0.5,  1.0,  2.0,  5.0,  and  10  mg 
per  L  for  C.  carpio  and  20,  40,  60,  and  100  mg  per 
L  for  T.  aurea.  Mortalities  were  recorded  daily.  In 
neither  C.  carpio  nor  T.  aurea  was  lethal  threshold 
concentration  established.  However,  there  was  a 
region  on  the  toxicity  curve  where  the  median 
survival  time  did  not  change,  or  changed  only  very 
slowly  over  a  wide  range  of  cadmium  concentra- 
tions. It  appears  that  reliable  comparisons  of  the 
sensitivity  of  different  species  to  cadmium  can  only 
be  made  on  the  basis  of  complete  toxicity  curves, 
and  that  comparisons  based  on  LC50  values  are 
likely  to  be  misleading.  (Main-PTT) 
W87-03644 


ACUTE  TOXICITY  AND  ACCUMULATION  OF 
ZINC  IN  THE  CRAYFISH,  ORCONECTES  VTR- 
DLIS  (HAGEN), 

Colorado    State    Univ.,    Fort    Collins.    Dept.    of 

Botany  and  Plant  Pathology. 

R.  J.  Mirenda. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  387-394, 

September  1986.  3  tab,  14  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
•Metal  accumulation,  'Zinc,  'Crayfish,  'Fort  Col- 
lins, 'Tissue  analysis,  Whole  body  analysis,  Atomic 
absorption  spectrophotometry,  Concentration, 
Tolerance,  Mortality,  Survival. 

The  toxicity  of  zinc  to  the  crayfish  Orconectes 
virilis  over  a  2-wk  exposure  period  was  described. 
Toxicity  tests  were  conducted  using  two  propor- 
tional diluters.  The  diluters  delivered  a  series  of  5 
concentrations  of  zinc  plus  a  control.  Zinc  concen- 
trations were  130,  63.3,  26.8,  12.2,  and  5.2  mg  Zn 
per  L.  Crayfish  used  for  whole  animal  zinc  analysis 
were  freeze  dried  and  then  ground.  A  sample  of 
each  animal  was  digested  and  analyzed  by  atomic 
absorption.  Gills,  hepatopancreas,  abdominal 
muscle,  carapace,  and  intestine  were  excised  from 
other  exposed  crayfish,  freeze  dried,  and  analyzed 
as  as  the  whole  crayfish  were.  The  2-wk  LC50  for 
O.  virilis  was  84  mg  Zn  per  L.  One  hundred 
percent  mortality  was  never  reached.  Mortality 
significantly  increased  with  time  over  the  exposure 
period,   and   demonstrated  a  significant,   positive 


correlation  with  exposure  concentration.  The 
LC50  value  derived  shows  that  O.  virilis  is  highly 
tolerant  of  zinc.  Whole  animal  zinc  concentrations 
were  directly  related  to  and  significantly  affected 
by  the  concentration  of  zinc  in  the  water.  The  gills 
were  the  main  site  of  zinc  uptake.  The  carapace 
was  another  site  for  zinc  adsorption  and  concentra- 
tion. The  abdominal  muscle  snowed  the  least  var- 
iable y  of  zinc  concentrations.  The  zinc  concentra- 
tions in  the  hepatopancreas  were  second  only  to 
the  gills.  Under  normal  conditions,  the  crayfish 
appears  capable  of  regulating  zinc  content  through 
mechanisms  for  absorption  across  the  body  surface 
and  loss  via  feces.  (Main-PTT) 
W87-03645 


ACCUMULATION  OF  MERCURY  IN  LARVAE 
AND  ADULTS,  CHIRONOMUS  RIPARIUS 
(MEIGEN), 

Milan  Univ.  (Italy).  1st.  di  Biologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03647 


ROLE  OF  SOIL  ORGANIC  MATTER  IN  THE 
EFFECT  OF  ACID  RATN  ON  NITROGEN  MIN- 
ERALIZATION, 

Cornell  Univ.,  Ithaca,  NY. 

H.  F.  Stroo,  and  M.  Alexander. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  5,  p  1219-1223,  September-October 

1986.  6  fig,  25  ref. 

Descriptors:  'Organic  matter,  'Acid  rain,  'Nitro- 
gen mineralization,  'Soil  columns,  Microbial  proc- 
esses, Forest  soils,  Nitrates,  Simulation,  Organic 
carbon,  Recovery,  Soil  solutions,  Ecosystems,  Pro- 
ductivity, Vegetation,  Nutrients,  Fertilizers,  Nitri- 
fication, Leachates,  Inhibition,  Microorganisms. 

Although  acid  rain  at  present  levels  has  Utile  or  no 
effect  on  vegetation  it  may  indirectly  affect  plant 
production  by  altering  the  availability  of  nutrients. 
Such  alterations  are  particularly  important  in  forest 
ecosystems  where  treatments  such  as  fertilizer  or 
lime  additions  are  unlikely.  The  effect  of  soil  or- 
ganic matter  on  the  influence  of  acid  rain  on  mi- 
crobial processes  was  studied  in  soil  columns  con- 
taining samples  from  the  O  horizons  of  two  forest 
soils  and  mixtures  of  these  horizons  with  sand. 
Simulated  acid  rain  at  pH  3.5  reduced  the  percent- 
age of  inorganic  N  present  as  N03(-)  when  organic 
matter  level  was  below  about  0. 1  g/g  soil,  and  the 
percentage  decreased  with  decreasing  organic 
matter  levels.  The  effects  of  acid  rain  on  N  miner- 
alization and  N03(-)  formation  in  Adams  (Typic 
Haplorthods)  soil  were  similar.  N  mineralization 
was  increased  in  Croghan  (Aquic  Haplorthods) 
soil  by  simulated  acid  rain  when  the  organic  matter 
content  was  high,  and  the  degree  of  stimulation 
decreased  with  lower  organic  matter  levels.  Dis- 
solved organic  C  levels  were  initially  decreased  by 
treatment  with  simulated  acid  rain  in  all  soil  mix- 
tures, but  the  amounts  in  soil  solutions  from  acid 
rain-treated  soils  recovered  with  time  to  similar  or 
greater  levels  than  in  the  control  soils.  The  recov- 
ery was  more  rapid  in  Croghan  than  in  Adams. 
Increasing  organic  matter  contents  in  soil  mixtures 
also  decreased  the  magnitude  and  duration  of  acid 
rain-induced  changes  in  pH  of  soil  solution  and 
levels  of  dissolved  organic  C.  (Alexander-PTT) 
W87-03674 


MODELING  THE  PLANT  UPTAKE  OF  CAD- 
MIUM AND  ZINC  FROM  SOILS  TREATED 
WITH  SEWAGE  SLUDGE, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03675 


INFLUENCE  OF  WATER-SALT  REGIMEN  OF 
SANDY  SOILS  OF  THE  ARAL  SEASHORE  ON 
THE  DISTRIBUTION  OF  MICROORGA- 
NISMS, 

Leningrad  Teacher's  Coll.  (USSR). 

For  primary   bibliographic   entry  see  Field  2G. 

W87-03682 
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CADMIUM  IN  FRESHWATER  ECOSYSTEMS, 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Dept.  of  Physical  and  Natural  Sciences. 
O.  Ravera. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 
75-87,  1986.  3  fig,  103  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
•Ecosystems,  •Environmental  protection,  *Path  of 
pollutants,  •Environmental  effects,  'Ecological  ef- 
fects, Chemistry,  Heavy  metals,  Water  pollution, 
Toxicity,  Monitoring. 

The  ecological  aspects  of  cadmium  pollution  of 
freshwater  are  reviewed  extensively.  Topics  cov- 
ered include  sources  and  loading,  concentrations  in 
the  physical  environment  and  in  biota,  toxicology, 
speciation,  and  effects  at  the  population  and  com- 
munity level.  The  fundamental  topics  of  ecotoxico- 
logical  research  on  cadmium  are  schematized  and 
discussed  in  relation  to  the  need  for  a  reliable  basis 
for  environmental  legislation.  It  is  concluded  that 
more  data  is  urgently  needed  to  relate  cadmium 
concentrations  to  their  effects,  and  on  the  determi- 
nation of  the  metal  species  present  in  the  environ- 
ment. Monitoring  studies  and  information  on  popu- 
lation and  community  level  effects  are  also  urgent- 
ly needed.  (Doria-PTT) 
W87-03705 


EFFECTS  OF  SLUDGE,  BED,  AND  GENOTYPE 
ON  CUCUMBER  GROWTH  AND  ELEMENTAL 
CONCENTRATIONS  IN  FRUIT  AND  PEEL, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
H.  C.  Harrison,  and  J.  E.  Staub. 
Journal  of  the  American  Society  of  Horticulture 
and  Science  JOSHB5,  Vol.  Ill,  No.  2,  p  205-211, 
March  1986.  2  fig,  4  tab,  30  ref. 

Descriptors:  'Sludge  utilization,  'Cucumbers, 
•Fate  of  pollutants,  *Growth,  *Nutrients,  'Crop 
yield,  Vegetable  crops,  Soil  temperature,  'Geno- 
type, Temperature,  Topsoil,  Fertilizers,  Land  dis- 
posal, Crop  production. 

Three  cucumber  hybrids  (Cucumis  sativus  'County 
Fair',  'Calypso',  and  'Southern  Belle')  were  studied 
to  determine  the  effects  of  sludge  application,  bed 
type,  and  genotype  on  elemental  concentration  in 
edible  plant  tissue,  vegetative  growth,  and  crop 
yield.  Actual  and  avauable  soil  elemental  levels 
and  soil  temperature  were  recorded.  Plants  were 
grown  in  replicated  field  plots  of  silt  loam  amend- 
ed with  90  MT/ha/year  of  industrial  or  municipal 
sludge  and  a  control  with  no  sludge  application. 
Three  bed  types  were  used:  level  or  flat  bed,  15-cm 
raised  bed,  and  15-cm  raised  bed  of  unamended 
topsoil  over  prepared  flat  bed  (overcover  bed). 
Sludge  and  bed  type  had  no  effect  on  soil  tempera- 
ture. Highest  yields  were  obtained  from  'County 
Fair'  grown  on  flat  beds  amended  with  municipal 
sludge.  Consistent  differences  were  found  among 
genotypes  for  elemental  accumulation  in  fruit  and 
peel,  with  'Calypso'  showing  the  lowest  levels  for 
all  elements  when  significant  differences  occurred. 
Sludge  and  bed  effects  on  fruit  and  peel  elemental 
accumulation  varied  among  years  and  elements. 
(Author's  abstract) 
W87-03714 


CARROT  RESPONSE  TO  SLUDGE  APPLICA- 
TION AND  BED  TYPE, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
H.  C.  Harrison. 

Journal  of  the  American  Society  of  Horticulture 
and  Science  JOSHB5,  Vol.  Ill,  No.  2,  p  211-215, 
March  1986.  2  fig,  2  tab,  22  ref. 

Descriptors:  'Carrots,  'Sludge  utilization,  'Heavy 
metals,  'Growth,  'Crop  production,  'Nutrients, 
Vegetable  crops,  Fertilizers,  Land  disposal,  Soil 
types,  Silt,  Loam,  Roots,  Cadmium. 

A  two-year  nutrition  experiment  involving  three 
sludge  treatments,  three  bed  types,  and  three  ad- 
vanced hybrid  carrot  selections  was  conducted  on 
a  silt  loam  to  determine  the  influence  of  these 
variables  on  growth  and  elemental  concentration 
levels  in  edible,  mature  carrot  roots.  Sludge  treat- 
ments included  a  90  MT/ha/year  application  of 
municipal  or  industrial  sludge  plus  a  control  with 


no  sludge  application.  When  significant  differences 
occurred,  highest  yields  and  elemental  concentra- 
tion levels  in  edible  roots  were  found  with  hybrids 
grown  in  municipal  sludge-amended  soils.  Root  Cd 
levels  in  1982  were  the  only  exception,  being  great- 
est in  plants  grown  on  industrial  sludge-amended 
soils.  Lowest  yields  and  highest  heavy  metal  con- 
centrations in  the  edible  root  occurred  in  carrots 
grown  on  overcover  beds  as  compared  to  those 
grown  on  15-cm  raised  beds  or  level  beds.  Heavy 
metal  accumulation  varied  by  hybrid  carrot  selec- 
tion. (Author's  abstract) 
W87-03715 


RESPONSE  OF  CONTAINER-GROWN  RABBI- 
TEYE  BLUEBERRY  PLANTS  TO  IRRIGATION 
WATER  QUALITY  AND  SOIL  TYPE, 

Agricultural    Research    and    Extension    Center, 

Overton,  TX. 

For  primary  bibliographic  entry  see  Field  3C. 
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EFFECTS  OF  GENOTYPE  AND  SEWAGE 
SLUDGE  ON  CADMIUM  CONCENTRATION 
IN  LETTUCE  LEAF  TISSUE, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
G.  T.  Yuran,  and  H.  C.  Harrison. 
Journal  of  the  American  Society  of  Horticulture 
and  Science  JOSHB5,  Vol.  Ill,  No.  4,  p  491-494, 
July  1986.  4  tab,  19  ref. 

Descriptors:  'Genotypes,  'Sludge  utilization, 
•Cadmium,  *Crop  production,  *Lettuce,  *Fate  of 
pollutants,  *Heavy  metals,  Field  tests,  Land  dis- 
posal, Fertilizers,  Leaves,  Vegetable  crops. 

Leaf  cadmium  concentrations  were  determined  for 
60  commercial  cultivars  and  USDA  plant  intro- 
ductions of  noncrisphead  lettuce  (Lactuca  sativa). 
Each  genotype  was  evaluated  in  field  plots  receiv- 
ing an  industrial  sludge,  a  municipal  sludge,  or  no 
sludge  amendment.  Genotype  and  sludge  treatment 
had  significant  effects  on  leaf  Cd  concentration. 
Although  the  genotype  x  year  interaction  was  also 
significant,  the  Cd  concentrations  of  some  cultivars 
('Waldmann's  Green'  and  'Summer  Queen')  were 
consistently  low  while  others  (PI  278080, 
PI167148,  and  'Citation')  were  consistently  high. 
Plots  amended  with  industrial  sludge  had  the  high- 
est total  and  available  Cd  levels,  and  plants  grown 
on  these  plots  had  the  highest  leaf  Cd  concentra- 
tions, ranging  from  3.1  to  11.9  micrograms  per 
gram.  Leaf  Cd  concentrations  from  plants  grown 
on  the  municipal  sludge-amended  plots  ranged 
from  1.4  to  5.5  and  from  1.2  to  2.5  micrograms  per 
gram  for  the  control  plots.  (Author's  abstract) 
W87-03718 


GROWTH  RESPONSE  OF  PHOTTNIA  AND 
THUJA  AND  NUTRIENT  CONCENTRATION 
IN  TISSUES  AND  POTTING  MEDIUM  AS  IN- 
FLUENCED BY  COMPOSTED  SEWAGE 
SLUDGE,  PEAT,  BARK  AND  SAWDUST  EM 
POTTING  MEDIA, 

Oregon   State  Univ.,   Aurora.   North  Willamette 
Agricultural  Experiment  Station. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-03753 


DELIBERATIONS  AND  INVESTIGATIONS  OF 
THE  DIN  WORKING  GROUP  'FISH  TEST"  ON 
A  LONG-TERM  TEST  ACCORDING  TO  THE 
GERMAN  CHEMICALS  ACT, 

DIN  Deutsches  Inst,  fuer  Normung  e.V,  Karls- 
ruhe (Germany,  F.R.).  Fischtest. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-03762 


EFFECT  OF  SECONDARY  EFFLUENTS  ON 
EUTROPHICATION  IN  LAS  VEGAS  BAY, 
LAKE  MEAD,  NEVADA, 

Corvallis  Environmental  Research  Lab.,  OR. 
J.  C.  Greene,  W.  E.  Miller,  and  E.  Merwin. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.29, 
No.  4,  p  391-402,  August  1986.  1  fig,  6  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  'Limiting 
nutrients,  'Aquatic  productivity,  'Eutrophication, 


•Effluents,  'Trophic  level,  Algal  growth,  Red 
tide,  Las  Vegas,  Lake  Mead,  Biomass,  Selenas- 
trum. 

This  study  deals  with:  (1)  the  impact  of  P  upon 
algal  growth  potential  in  Lake  Mead;  (2)  the  pri- 
mary and  secondary  limiting  nutrients;  (3)  the 
trophic  classification  at  each  sampling  station;  and 
(4)  that  secondary  effluent  was  responsible  for 
eutrophication  within  Las  Vegas  Bay.  The  eu- 
trophication potential  of  Lake  Mead,  with  primary 
emphasis  on  Las  Vegas  Bay,  was  determined  with 
Selenastrum  capricornutum.  Nutrient  limitation 
profiles  were  determined  for  three  sampling  sta- 
tions. After  heavy  metals  were  chelated  with 
EDTA,  P  was  identified  as  the  primary  limiting 
nutrient  with  N  the  secondary  limiting  nutrient  for 
S.  capricornutum.  Productivity  potential  was  high- 
est in  upper  Las  Vegas  Bay  near  the  sewage 
inflow.  Toward  the  mouth  of  the  bay  and  in  Boul- 
der Basin,  progressively  lower  potentials  were  de- 
fined. Productivity  potential  could  not  be  predict- 
ed from  the  filtered  samples  because  the  nutrients 
bound  up  in  the  indigenous  biomass  remained  on 
the  filters.  Autoclaving  followed  by  filtration  prior 
to  assay  enabled  S.  capricornutum  to  produce 
yields  relative  to  the  productivity  observed  in  the 
lake.  (Author's  abstract) 
W87-03786 


FECAL    STREPTOCOCCI     RECOVERIES    IN 
DIFFERENT  MARINE  AREAS, 

Istituto  Superiore  di  Sanita,  Rome  (Italy).  Lab.  di 

Igiene  del  Territorio. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03787 


THROUGHFALL  AND  PLANT  NUTRIENT 
CONCENTRATION  RESPONSE  TO  SIMULAT- 
ED ACID  RAIN  TREATMENT, 

Tennessee  Valley  Authority,  Muscle  Shoals,  AL. 

Air  Quality  Branch. 

J.  M.  Kelly,  and  R.  C.  Strickland. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  3,  p.  219-231,  July  1986.  3  fig,  6  tab,  16  ref. 

Descriptors:  'Throughfall,  'Water  pollution  ef- 
fects, 'Nutrients,  'Acid  rain,  Air  pollution,  Pre- 
cipitation, Artificial  precipitation,  Canopy,  Trees, 
Forests,  Anions,  Hydrogen  ion  concentration. 

Over  a  30-month  period  forest  microcosms  were 
used  to  evaluate  the  impact  of  simulated  acidic 
precipitation  pH  treatments  of  5.7,  4.5,  4.0,  and  3.5 
annual  average  on  the  nutrient  content  of  three 
tree  species  growing  in  the  microcosm  as  well  as 
the  throughfall  passing  through  the  forest  canopy. 
Throughfall  pH  responded  noticeably  to  the  pH 
treatment  and  although  there  was  some  neutraliz- 
ing capacity  in  the  canopy,  it  was  not  enough  to 
completely  ameliorate  the  treatments  applied.  Con- 
centration of  Ca,Cl,  and  P04  increased  in  through- 
fall;  however,  these  increases  were  generally  asso- 
ciated with  the  lowest  pH  treatments.  The  princi- 
pal anions,  N03  and  S04.  introduced  into  the 
system  by  the  precipitation  treatments,  exhibited 
different  response  patterns  with  throughfall  N03 
concentration  declining  with  time  and  SC4  in- 
creasing. (Author's  abstract) 
W87-03792 


EFFECTS  OF  INSECTICIDE  USE  IN  A  PINE 
SEED  ORCHARD  ON  PESTICIDE  LEVELS  IN 
FISH, 

Georgia  Agricultural  Experiment  Stations,  Athens. 

P.  B.  Bush,  D.  G.  Neary,  J.  W.  Taylor,  and  W.  L. 

Nutter. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

5,  p  817-827,  October  1986.  2  fig,  5  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Water  pollution  sources,  'Seed  orchards, 
•Pesticide  residues,  Toxicity,  Runoff,  Species  di- 
versity, Detection,  Agricultural  chemicals,  Detec- 
tion limits,  Lake  Oconee,  Lakes,  Georgia,  Insects. 

A  hydroelectric  lake  on  the  Oconee  River  in  cen- 
tral Georgia  was  sampled  on  a  quarterly  basis  for 
four  years  to  determine  the  impact  of  three  insecti- 
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cides  on  the  pesticide  loading  of  fish.  The  insecti- 
cides carbofuran  (2,3,-dihydro-2,2-dimethyl-7-ben- 
zofuranyl  methyl-carbamate),  fenvalerate 

(cyano(3-phenoxyphenyl)methyl  4-chloro  alpha(l- 
methylethyl)benzeneacetate),  and 

azinphosmethyl(0,0)-Dimethyl  S-(4-oxo- 1 ,2,3-ben- 
zotnazin-3-(4H)-ylmethyl  phosphorodithioate) 

were  used  to  control  cone  and  seed  insects  on  a 
pine  seed  orchard  that  is  adjacent  to  Lake  Oconee. 
Fish  populations  in  areas  of  the  lake  that  receive 
runoff  from  treated  and  untreated  portions  of  the 
seed  orchard  were  sampled  using  gill  nets.  Water 
and  fish  samples  were  collected  monthly  in  1981- 
1983  and  quarterly  in  1984.  Species  collected  in- 
cluded carp  (Cyprinus  caprio),  sucker  (Catostomun 
spp.,  Erimyzon  spp.,  Moxostoma  spp.,  Minytrema 
spp.),  bass  (Micropterus  spp.),  channel  catfish  (Ic- 
talurus  punctatus),  spotted  gar  (Lepisosteus  spp.), 
and  bluegill  sunfish  (Lepomis  macrochirus).  Few 
carbofuran  residues  (<  7  percent  of  fish  samples 
contained  detectable  residues)  and  no  azinpnos- 
methyl  or  fenvalerate  residues  were  detected  de- 
spite measured  inputs  into  the  lake  after  insecticide 
application.  Persistent  agricultural  insecticides  in- 
cluding dieldrin,  lindane,  DDT,  and  toxaphene 
were  detected  in  32,  36,  58,  and  83  percent  of 
sampled  fish,  respectively.  Screening  for  20  other 
insecticides  resulted  in  no  detection  of  residues  at  a 
detection  limit  of  30-100  microgram/kg.  (Author's 
abstract) 
W87-03814 


CASE  FOR  DIRECT  MEASUREMENT  OF  EN- 
VIRONMENTAL RESPONSE  TO  HAZARD- 
OUS MATERIALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-03816 


METABOLIC  EFFECTS  OF  NAPHTHALENE, 
TOLUENE  OR  PHENOL  INTOXICATION  IN 
THE  CICHLID  FISH  TIXAPLA,  OREOCHRO- 
MIS  MOSSAMBICUS:  CHANGES  IN  AMINO- 
TRANSFERASE ACnvnTES, 
Wilson  Coll.,  Bombay  (India).  Dept.  of  Zoology. 
A.  D.  Dange. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  42,  No.  4,  p  311-323,  1986.   12  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  •Hydrocar- 
bons, *Tilapia,  'Population  exposure,  'Metabo- 
lism, Concentration,  Sublethal  effects,  Tissue  anal- 
ysis, Naphthalene,  Toluene,  Phenol,  Hazardous 
materials,  Liver,  Muscle,  Protein,  Amino  acids, 
Proteolysis,  Toxicity. 

Aminotransferases  are  widely  acknowledged  for 
their  significance  in  protein  metabolism  by  virtue 
of  their  ability  to  regulate  both  the  synthesis  and 
degradation  of  amino  acids.  Changes  in  their  ac- 
tivities, whether  induced  by  endogenous  or  exoge- 
nous factors,  are  often  associated  with  changes  in 
many  other  metabolic  functions  and  may  thus  rep- 
resent widespread  alterations  in  the  organism's 
physiological  state.  Exposure  of  the  cichlid  fish 
tilapia,  Oreochromis  mossambicus,  to  acutely 
stressful  (96-h  LC50)  levels  of  naphthalene,  toluene 
or  phenol  for  4  days  did  not  produce  any  change  in 
the  activities  of  aspartate  and  alanine  aminotrans- 
ferases in  liver  or  muscle.  However,  the  stress  of 
10  weeks  exposure  to  chronically  sublethal  (50% 
24-h  LC50)  concentrations  of  the  hydrocarbons 
stimulated  the  enzyme  activities  in  both  the  tissues. 
This  change  was  accompanied  in  some  groups  by 
reduced  tissue  levels  of  soluble  proteins  and  free 
amino  acids,  suggesting  increased  tissue  proteolysis 
in  these  sublethally  stressed  tilapia.  (Alexander- 
PTT) 
W87-03819 


PROTEIN,  NUCLEIC  ACTD  AND  ADENYLATE 
LEVELS  IN  DAPHNIA  MAGNA  DURING 
CHRONIC  EXPOSURE  TO  CHLORDECONE, 

Missouri  Univ. -Columbia.  Dept.  of  Entomology. 
M.  J.  McKee,  and  C.  O.  Knowles. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  4,  p  335-351,  1986.  5  fig,  2  tab,  30  ref. 

Descriptors:  'Water  pollution  effects,  'Halogenat- 
ed  pesticides,  'Pesticide  toxicity,  'Daphnia  magna, 


•Chlordecone,  'Water  pollution  effects,  'Chronic 
effects,  'Population  exposure,  Concentration,  Pro- 
tein, Nucleic  acids,  Enzymes,  Bioassay,  Monitor- 
ing, Sensitivity  analysis,  Survival,  Reproduction, 
Biomolecules,  Toxicity,  Growth,  Correlation  anal- 
ysis. 

Reductions  in  rate  of  growth  and  reproduction  of 
an  organism  appear  to  be  universal  responses  to 
chrome  toxicant  exposure.  Consequently,  these  re- 
sponses are  commonly  monitored  in  chronic  toxi- 
cological  bioassays.  The  relationships  between 
levels  of  several  biomolecules  and  survival  and 
reproduction  were  investigated  in  Daphnia  magna 
exposed  for  21  days  to  chlordecone  concentrations 
ranging  from  zero  to  60  microgram/L.  Biomole- 
cules, which  included  total  protein,  ribonucleic 
acid,  deoxyribonucleic  acid,  adenosine  diphosphate 
and  adenosine  triphosphate,  were  monitored  on 
days  7  and  21.  The  highest  No  Observable  Effect 
Concentration  (NOEC)  based  on  survival  and  re- 
production was  11.2  microgram/L  chlordecone. 
Although  the  level  of  each  biomolecule  per  indi- 
vidual daphnid  was  decreased  in  a  concentration- 
dependent  manner  by  exposure  to  chlordecone, 
protein  was  most  sensitive  and  had  the  same 
NOEC  as  survival  and  reproduction.  The  relative 
sensitivity  of  these  three  parameters  when  ex- 
pressed as  percent  of  control  was  survival  >  re- 
production >  protein.  RNA/DNA  and  ADP/ 
ATP  ratios  were  not  significantly  affected  by 
chlordecone  exposure;  however,  ratios  of  protein/ 
RNA/DNA  and  ATP/DNA  were  significantly  in- 
creased in  daphnia  exposed  to  48.4  microgram/L 
chlordecone.  (Alexander-PTT) 
W87-03820 


POTENTIAL  IMPACT  OF  PESTICIDES  ON 
THE  KTNNERET  AND  ITS  WATERSHED, 
OVER  THE  PERIOD  1980-1984, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
D.  Wynne. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  42,  No.  4,  p  373-386,  1986.  1  fig,  6  tab,  12  ref. 

Descriptors:  'Environmental  effects,  'Pesticide 
residues,  'Pesticides,  'Watersheds,  'Kinneret, 
'Water  pollution  effects,  'Baseline  studies,  Moni- 
toring, Floods,  Fish,  Runoff,  Zooplankton,  Algae, 
Mussels,  Contamination,  Toxicity,  Drainage 
canals,  Water  management,  Israel,  Deterioration, 
Agricultural  runoff,  Lakes. 

Over  the  period  1980-1984,  water  and  fish  samples 
were  routinely  analyzed  for  pesticide  residues  as 
part  of  a  more  general  lake  and  watershed  moni- 
toring program.  Water  samples  were  taken  from  14 
sites  in  the  Hula  Valley,  close  to  the  main  farming 
areas.  Initially,  concentrations  of  various  pesticides 
(such  as  Parathion  and  Endosulphan)  were  high, 
especially  at  certain  sites,  but  later,  only  traces  of 
these  chemicals  were  found  even  though  there  has 
been  little  reduction  in  the  quantities  of  pesticides 
used.  During  the  rainy  season  some  residual  pesti- 
cides remaining  in  the  soil  were  washed  into  the 
drainage  canals  at  the  beginning  of  the  winter 
floods,  but  concentrations  dropped  rapidly,  sug- 
gesting that  either  quantities  of  pesticides  in  the 
fields  were  low,  or  that  they  were  bound  strongly 
to  soil  particles.  Fish  analyses  largely  comprised 
cases  of  deliberate  poisoning  of  Sarotherodon  gali- 
laeus  (St  Peter's  fish),  by  Endosulphan  and/or 
Lindane,  for  illegal  fishing  purposes.  In  the  past 
few  years,  however,  the  numbers  of  both  suspected 
fish  poisonings  and  poisoned  fish  have  significantly 
declined,  and  analyses  now  mostly  involve  spot 
checks  of  catches.  'Baseline'  studies  of  fish,  zoo- 
plankton,  algae  and  bentbic  mussels,  as  well  as 
water  samples,  from  the  lake  were  also  carried  out. 
Pesticide  residues  were  not  found  in  any  of  these 
samples.  These  results  suggest  that  the  potential 
threat  to  the  Kinneret  from  pesticide  residues  is  at 
present  relatively  low.  The  Kinneret  Limnological 
Laboratory  pesticide  monitoring  program  has 
been,  at  least  partially,  instrumental  in  reducing 
pesticide  contamination  (accidental  or  otherwise) 
of  water  or  fish,  in  the  lake  and  watershed.  In  the 
light  of  possible  changes  in  agricultural  practices 
and  water  management  policies  in  the  north  of 
Israel,  however,  this  program  will  be  continually 
updated  to  avoid  any  deterioration  in  the  current 
situation.  (Author's  abstract) 


W87-03821 


COMPARISON  OF  PHYTOPLANKTON  RE- 
SPONSES TO  NUTRIENT  ADDITIONS  IN 
ACIDIC  AND  CTRCUMNUETRAL  PH 
LAKEWATER, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Biol- 
ogy- 

K.  E.  Havens,  and  J.  DeCosta. 
Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  211- 
222,  July  30,  1986.  6  fig,  5  tab,  34  ref.  NSF  Grant 
DEB-82 11706. 

Descriptors:  'Comparison  studies,  'Acid  rain  ef- 
fects, 'Lakes,  'Limnology,  •Phytoplankton,  'Nu- 
trient addition,  'Acidic  water,  •Mesotrophic  lakes, 
•Water  pollution  effects,  Algae,  Hydrogen  ion 
concentration,  West  Virginia,  Phosphorus,  Nitro- 
gen, Biomass,  Zooplankton,  Differential  sensitivity, 
Environmental  effects. 

An  in  situ  bag  experiment  was  conducted  at  cir- 
cumneutral,  mesotrophic  Lake  O'Woods,  West 
Virginia,  during  summer  1984.  Four  bags  were 
untreated  controls,  while  four  others  were  gradual- 
ly acidified  to  pH  4.5.  After  35  days,  the  algal 
community  in  the  acid  bags  closely  resembled  that 
of  precipitation-acidified  lakes  in  North  America. 
On  day  39,  two  acid  and  one  control  bag  were 
fertilized  with  phosphorus  (P)  and  nitrogen  (N).  In 
both  cases,  algal  biomass  increased.  However,  the 
maximal  level  reached  was  350%  higher  in  the 
acid  plus  PN  treatment,  where  the  herbivorous 
zooplankton  density  had  become  very  low.  In  the 
control  plus  PN  treatment,  Ulothrix  sp.  replaced 
Gymnodinium  sp.  as  the  most  important  alga. 
However,  in  the  acid  plus  PN  treatment,  Peridin- 
ium  inconspicuum  continued  to  account  for  ca. 
50%  of  algal  biomass  until  the  end  of  the  experi- 
ment, as  it  did  in  the  unfertilized  acid  treatment 
The  results  suggest  that  fertilization-induced 
changes  in  algal  community  structure  are  less  pro- 
nounced in  acid  waters  than  in  circumneutral  ones. 
Differential  sensitivity  to  the  harsh  environmental 
conditions  may  strongly  control  dominance  in  the 
acid  lake  phytoplankton  community,  regardless  of 
nutrient  status.  (Author's  abstract) 
W87-03834 


EFFECT  OF  DETRITUS  ADDITION  ON  ME- 
TABOLISM OF  RTVER  SEDIMENT, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
S.  Findlay,  P.  J.  Smith,  and  J.  L.  Meyer. 
Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  257- 
263,  July  30,  1986.  4  fig,  1  tab,  26  ref.  NSF  Grant 
BSR  8306440. 

Descriptors:  'River  sediments,  'Bacterial  biomass, 
•Microbial  degradation,  *Hydrologic  regime, 
•Water  pollution  effects,  Macrophytes,  Detritus, 
Decomposition,  Productivity,  Organic  carbon, 
Mineralization,  Nutrients,  Sediments,  Bacteria. 

An  experimental  approach  was  taken  to  examine 
the  processes  of  detritus  decomposition  in  river 
sediments.  Addition  of  macrophytc  detritus  (Alter- 
nanthera  philoxeroides  (Mart.)  Griseb)  to  river 
sediment  resulted  in  an  increase  in  carbon  mineral- 
ization from  a  'basal'  rate  of  200  up  to  500  mg  C/sq 
m/d.  Carbon  mineralization  after  addition  of  oak 
detritus  was  only  slightly  higher  than  mineraliza- 
tion in  sediments  that  received  no  addition  (200  mg 
C/sq  m/d).  Bacterial  biomass  and  production  in 
sediments  +  alligatorweed  were  higher  than  in 
sediments  -I-  oak  or  zero-addition.  In  these  experi- 
ments, the  major  fate  of  added  alligatorweed  was 
mineralization.  For  alligatorweed  detritus,  microbi- 
al metabolism  depletes  organic  carbon  rather  than 
leading  to  increases  in  food  quality.  Therefore,  a 
pulse  input  of  alligatorweed  detritus  would  not  be 
available  as  long-term  source  of  organic  carbon. 
Oak  detritus  was  not  rapidly  decomposed,  and  so 
persists  in  these  sediments  for  a  longer  period. 
(Author's  abstract) 
W87-03838 


WHAT  IS  MEANT  BY  VALIDATION  OF  PRE- 
DICTIONS BASED  ON  LABORATORY  TOXIC- 
ITY TESTS, 
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Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns. 

Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  271- 
278,  July  30,  1986.  16  ref. 

Descriptors:  *Laboratory  tests,  'Toxicity  testing, 
•Water  pollution  effects,  'Aquatic  environment, 
•Validation,  Prediction,  Population  exposure,  Haz- 
ardous materials,  Fish  physiology,  Field  tests,  Con- 
centration. 

Estimates  of  hazard  to  aquatic  ecosystems  resulting 
from  exposure  to  toxic  chemicals  have  been  made 
from  laboratory  toxicity  tests  without  substantive 
validation  of  their  accuracy  in  natural  systems.  The 
mere  absence  of  gross  damage  (e.g.,  fish  kills)  does 
not  constitute  scientifically  justifiable  validation. 
The  validation  process  should  be  systematic  and 
orderly.  It  should  also  make  provision  for  confir- 
mation at  more  than  one  level  of  biological  organi- 
zation. A  series  of  validation  proposals  were  dis- 
cussed including:  (1)  Toxicity  tests  where  the  test 
ries  is  not  resident  in  the  ecosystem  into  which 
waste  is  being  discharged  or  introduced;  (2) 
Use  of  an  indigenous  toxicity  testing  species 
thought  to  be  'representative'  or  'sensitive';  and  (3) 
Validation  of  results  from  a  microcosm  or  meso- 
cosm  designed  to  simulate  ecologically  important 
characteristics  of  a  particular  ecosystem.  (Alexan- 
der-PTT) 
W87-03840 


CHANGES  OF  GROUND-WATER  QUALITY 
NEAR  A  WELL  UNDERGOING  ACID  TREAT- 
MENT, 

Krakow  Technical  Univ.  (Poland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03845 


INHIBITION  OF  NITRIFICATION  BY  HEAVY 
METAL  CATIONS  (ETUDE  DE  LTSHIBITION 
DE  LA  NITRIFICATION  PAR  LES  CATIONS 
DE  METAUX  LOURDS), 

Ecole  Nationale  Superieure  de  Chimie  de  Rennes 

(France).  Lab.  de  Chimie  des  Nuisances  et  Genie 

de  l'Environnement. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-03883 


STRUCTURE     AND     EVOLUTION      UNDER 
OZONATION   OF   A   MODEL  HUMIC   ACTD 
(STRUCTURE        ET        EVOLUTION        D'UN 
MODELE  D'ACTDE  HUMIQUE  SOUS  L'EFFET 
DE  L'OZONATION), 
Lille-2  Univ.  (France).  Unit  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-03889 


EFFECT  OF  HEAVY  METALS  AND  SURFAC- 
TANTS ON  GLUCOSE  METABOLISM,  THY- 
MIDINE INCORPORATION  AND  EXOPRO- 
TEOLYTIC  ACTIVITY  IN  SEA  WATER, 

Barcelona  Univ.  (Spain).  Facultat  de  Biologia. 
J.  Vives-Rego,  D.  Vaque,  and  J.  Martinez. 
Water  Research  WATRAG,  Vol.  20,  No.  11,  p 
1411-1415,  November  1986.  2  tab,  16  ref. 

Descriptors:  *Heavy  metals,  *Surfactants,  'Glu- 
cose, *Metabolism,  '"Thymidine,  'Exoproteolysis, 
•Water  pollution  effects,  Coastal  waters,  Microbio- 
logical studies,  Seawater,  Sensitivity  analysis. 

Coastal  sea  water  is  a  site  of  important  microbial 
activity,  as  it  receives  and  accumulates  organic  and 
inorganic  pollutants  from  industrial,  urban  and  ag- 
ricultural discharge.  Due  to  the  importance  of 
microbial  activity  in  the  recycling  of  organic 
matter  and  at  other  trophic  levels,  the  effect  of 
pollution  on  microbial  life  in  coastal  waters  is  of 
great  interest.  Acute  toxicity  of  heavy  metals  and 
surfactants  was  estimated  using  the  methods  of 
thymidine  incorporation,  glucose  metabolism  and 
exoproteolytic  activity  in  sea  water.  In  general 
heavy  metals  were  revealed  to  be  more  toxic  than 
surfactants  for  the  three  methods.  Thymidine  in- 
corporation was  found  to  be  more  sensitive  to 
heavy  metals  than  glucose  metabolism,  but  when 
surfactants   were  tested  thymidine  incorporation 


and  glucose  metabolism  showed  similar  sensitivity. 
Exoproteolytic  activity  was  affected  in  different 
ways  for  the  assayed  metals,  but  surfactants  did  not 
show  toxic  effects.  (Lantz-PTT) 
W87-03893 


BENCH  SCALE  TREATABILITY  OF  LEACH- 
ATE  FROM  AN  ABANDONED  PHENOLIC 
WASTE  SITE, 

Florida  Univ.,  Gainesville. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-03906 


INDUCED  RESPONSES  ON  ALGAL  GROWTH 
AND  PHOSPHATE  REMOVAL  BY  THREE 
MOLECULAR  WEIGHT  DOM  FRACTIONS 
FROM  A  SECONDARY  EFFLUENT, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Langis,  P.  Couture,  J.  de  la  Noue,  and  N. 

Methot. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  11,  p  1073-1077,  November 

1986.  3  fig,   1  tab,  28  ref.  National  Science  and 

Engineering    Research   Council   (Canada)   Grant 

A8123  and  Quebec  FCAC  fund  EQ-121 1. 

Descriptors:  'Dissolved  organic  matter,  'Water 
pollution  effects,  'Algal  growth,  'Wastewater 
treatment,  'Phosphate,  'Effluents,  Secondary 
wastewater,  Metabolism,  Bioassays,  Selenastrium 

capncornutum,  Biomass. 

Dissolved  organic  matter  (DOM)  is  released  from 
secondary  effluents  together  with  different  nitro- 
gen and  phosphorus  compounds.  Tertiary 
wastewater  treatment  involving  the  production  of 
algal  biomass  removes  inorganic  phosphorus  and 
nitrogen  from  secondary  effluents.  The  organic 
component  of  these  effluents  may  also  have  some 
effects  on  algal  metabolism.  The  nature  of  these 
effects  is  unclear;  DOM  has  been  shown  to  either 
stimulate  or  depress  algal  metabolism.  This  paper 
proposes  a  mode  of  action  that  may  explain  inhibi- 
tory responses  induced  on  algal  metabolism  by 
DOM  from  a  secondary  effluent.  The  experimental 
approach  tests  the  hypothesis  that  essential  nutrient 
sequestration  by  DOM  can  alter  their  bioavailabi- 
lity. This  hypothesis  was  tested  by  running  algal 
bioassays  (Selenastrum  capricornutum)  on  three 
different  molecular  weight  fractions:  a  large  frac- 
tion, MW  >  100,000;  a  medium  fraction,  MW 
10,000;  and  a  small  fraction,  MW  2,000  to  10,000 
g/mole.  In  summary,  the  DOM  extracted  from  the 
secondary  wastewater  effluent  of  the  Calcartier 
treatment  plant  impaired  the  bioavailability  of 
some  essential  nutrients  other  than  nitrogen,  phos- 
phorus or  carbon  during  the  exponential  growth 
phase  of  S.  capricornutum  cultures;  the  availability 
of  these  essential  nutrients  showed  a  more  impor- 
tant lag  in  the  medium  fraction  than  in  the  large 
and  small  fractions.  At  the  stationary  growth  phase 
the  removed  phosphorus  is  directly  related  to  the 
measured  algal  biomass  in  the  two  largest  DOM 
fraction,  while  in  the  smallest  fraction  the  removal 
of  phosphorus  is  not  related  to  the  measured  bio- 
mass. A  luxury  uptake  phenomenon  is  postulated 
and  is  presently  under  study.  (Lantz-PTT) 
W87-03908 


EFFECT  OF  ACCLIMATION  ON  SALINITY 
TOLERANCE  OF  THE  MYSID,  MYSIDOPSIS 
BAH  I A  MOLENOCK, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-03924 


CHANGES  IN  THE  PREDATOR-AVOIDANCE 
BEHAVIOUR  OF  JUVENILE  GUPPIES  (POE- 
CILIA  RETICULATA)  EXPOSED  TO  PEN- 
TACHLOROPHENOL, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy- 

J.  A.  Brown,  P.  H.  Johansen,  P.  W.  Colgan,  and  R. 
A.  Mathers. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 
No.  9,  p  2001-2005,  September  1986.  5  fig,  2  tab,  26 
ref. 


Effects  Of  Pollution — Group  5C 

Descriptors:  'Pentachlorophenol,  'Water  pollu- 
tion effects,  'Fish  physiology,  'Guppies,  'Large- 
mouth  bass,  'Predator  avoidance  behavior,  Habitat 
use,  Fish  movement,  Toxicity. 

The  effects  of  pentachlorophenol  on  the  predator- 
avoidance  behavior  of  the  guppy  (Poecilia  reticu- 
lata) in  response  to  largemouth  bass  (Micropterus 
salmoides)  predation  was  investigated.  There  were 
no  consistent  effects  of  pentachlorophenol  on  habi- 
tat use  or  general  behavior  of  the  guppies.  In  the 
presence  of  predators,  the  guppies  occurred  signifi- 
cantly more  often,  alone,  and  in  the  top  third  of  the 
water  column  in  the  nonpen  areas.  Nine  variables 
associated  with  predator  efficiency  were  moni- 
tored to  determine  which  treatment  groups  of  gup- 
pies were  easiest  to  capture.  The  bass  had  signifi- 
cantly lower  capture  success,  performed  more 
strikes  and  chases,  and  spent  more  time  chasing 
guppies  from  the  untreated  and  the  100  micro- 
gram/liter  (ug/1)  groups  than  those  from  the  500 
and  700  ug/1  groups.  This  suggests  that  the  guppies 
from  the  two  high  treatment  groups  had  a  slower 
response  to  predator  attack  and  could  not  maintain 
a  prolonged  burst  of  speed  to  escape.  (Author's 
abstract) 
W87-03925 


mSTOPATHOLOGICAL  AND  ELECTRON  MI- 
CROSCOPIC STUDIES  OF  GILLS  OF  BROOK 
TROUT,  SALVELTNUS  FONTINALIS,  FROM 
ACIDIFIED  LAKES, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

G.  Chevalier,  L.  Gauthier,  and  G.  Moreau. 
Canadian  Journal  of  Zoology  CJZOAG,  Vol.  63, 
No.  9,  p  2062-2070,  September  1986.  13  fig,  4  tab, 
25  ref.  Natural  Sciences  and  Engineering  Research 
Council  (Canada)  Grant  A9847. 

Descriptors:  'Brook  trout,  'Acid  rain  effects, 
'Acid  lakes,  'Tissue  analysis,  *Water  pollution 
effects,  *Fish  physiology,  *Histopathology,  •Elec- 
tron microscopy,  *Gills,  'Acidified  lakes,  'Alumi- 
num, 'Hydrogen  ion  concentration,  Primary  la- 
mellae, Buffering  capacity,  Conductivity,  Quebec, 
Canadian  Shield  lakes,  Lakes,  Hyperplasia,  Suble- 
thal effects,  Calcium. 

Histopathologic^  and  electron  microscopic  studies 
of  gill  tissue  were  carried  out  in  brook  trout  from 
wild  populations  inhabiting  three  acidified  lakes 
and  in  others  from  three  nonacidified  lakes  located 
in  the  Canadian  Shield  (Quebec).  The  acidified 
lakes  had  low  pH  (5.5),  poor  buffering  capacity, 
and  low  conductivity.  Compared  with  trout  from 
nonacidified  lakes,  gills  of  trout  from  acidified 
lakes  showed  extensive  epithelial  damage,  mainly 
separation  of  the  epithelial  layer  from  the  underly- 
ing tissue,  deformation  of  secondary  lamellae,  and 
degeneration  of  chloride  cells,  which  was  accom- 
panied by  pronounced  hyperplasia  of  undifferenti- 
ated epithelial  cells  in  the  primary  lamellae.  Histo- 
pathological  changes  were  quantified  by  mor- 
phometry. Most  damaged  gills  also  were  shown  to 
contain  a  higher  concentration  of  aluminum.  The 
observed  changes  in  gill  cells  and  tissues  are  inter- 
preted as  reactions  to  sublethal  environmental  con- 
ditions adverse  to  the  osmoregulatory  balance  of 
fish,  specifically  chronic  exposure  to  low  pH  and 
low  calcium  concentrations,  possibly  combined 
with  a  high  level  of  aluminum.  (Author's  abstract) 
W87-03927 


COMPARATIVE  TOXICITY  OF  CHLORO- 
PHENOLS,  NTTROPHENOLS,  AND  PHENOX- 
YALKANOIC  ACIDS  TO  FRESHWATER  BAC- 
TERIA, 

Hull  Univ.   (England).   Dept.   of  Plant   Biology. 
C.  R.  Milner,  and  R.  Goulder. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  714-718, 
November  1986.  2  tab,  18  ref. 

Descriptors:  'Chlorophenols,  'Water  pollution  ef- 
fects, 'Nitrophenols,  'Phenoxyalkanoic  acids, 
•Freshwater  bacteria,  'Toxicity,  Molecular  struc- 
ture, Isomers,  Polluted  streams,  Unpolluted 
streams. 
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A  rapid  technique  was  employed  to  assess  the 
toxicity  of  chlorophenols,  nitrophenols,  and  phen- 
oxyalkanoic  acids  to  bacteria  isolated  from  a  phe- 
nolic-polluted and  an  unpolluted  stream.  Toxicity 
was  related  to  bacterial  genus  and  to  the  structure 
of  the  test  compounds;  pseudomonads  were  among 
the  most  resistant  isolates,  whereas  phenoxyalkan- 
oic  acids  were  the  least  toxic  compounds.  All  16 
compounds  tested  inhibited  bacterial  growth.  Rela- 
tionships found  between  relative  toxicity  to  bacte- 
ria and  chemical  structure  can  be  summarized  as 
follows:  (1)  toxicity  of  chlorophenols  increased 
with  increase  in  degree  of  chlorination,  but  was 
also  related  to  the  position  of  chlorine  substitution 
on  the  phenol  molecule,  hence  the  three  isomers  of 
mono-chlorophenol  exhibited  marked  differences 
in  toxicity;  (2)  toxicity  of  nitrophenols  decreased 
with  increase  in  degree  of  nitro-substitution,  and 
(3)  toxicity  of  phenoxyalkanoic  acids  increased 
with  decrease  in  phenoxy  side-chain  length.  (Roch- 
ester-PTT) 
W87-03937 


TOXICITY  OF  TOXAPHENE  TO  BOSMTNA 
LONGIROSTRIS  AND  DAPHNIA  SPP.  (CRUS- 
TACEA), 

A.  J.  Novak,  and  D.  R.  M.  Passino. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  719-721, 
November  1986.  1  tab,  lOref. 

Descriptors:  'Toxaphene,  'Water  pollution  effects, 
•Cladocera,  'Toxicity,  Behavior,  Great  Lakes, 
Water  quality  standards,  Water  pollution  control. 

Acute  toxicity  of  toxaphene  to  Bosmina  longiros- 
tris  was  measured,  and  comparative  toxicity  data 
provided  for  Daphnia  pulex  and  D.  magna,  and  the 
threat  posed  by  toxaphene  to  these  cladocerans  in 
freshwaters  was  estimated.  Forty-eight-hour 
EC50s  (based  on  immobilization)  for  these  species 
were,  respectively,  1.4,  8.2,  and  11.3  microgram/ 
liter  (ug/1).  The  authors  believe  that  the  water 
quality  criterion  of  0.005  ug/1  and  the  water  qual- 
ity objective  of  0.008  ug/1  for  the  Great  Lakes  are 
adequate  to  protect  these  cladocerans.  (Rochester- 
PTT) 
W87-03938 


ACUTE  TOXICITY  OF  SOME  HYDRAZINE 
COMPOUNDS  TO  SALAMANDER  LARVAE, 
AMBYSTOMA  SPP., 

Harry  G.  Armstrong  Aerospace  Medical  Research 

Lab.,  Wright-Patterson  AFB,  OH. 

A.  R.  Slonim. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  5,  p  739-746, 

November  1986.  2  fig,  12  ref. 

Descriptors:  'Toxicity,  'Water  pollution  effects, 
'Hydrazine  compounds,  'Aerozine-50,  'Salaman- 
der larvae,  Graphic  interpolation,  Larval  size,  Bio- 
assay,  Statistics,  Mortality. 

The  acute  toxicity  of  hydrazine,  unsymmetrical 
dimethyl  hydrazine  (UDMH),  and  Aerozine-50  to 
larvae  of  salamanders  (Ambystoma  maculatum  and 
A.  opacum)  was  determined  in  very  hard  (>  or  = 
400  mg/1  as  CaC03,  HW)  and  soft  (20-25  mg/1) 
water  (SW)  in  11  static  bioassays  involving  870 
animals.  Graphic  interpolation  of  the  data  shows 
that  all  three  hydrazine  compounds  were  relatively 
nontoxic  during  the  first  24  hr,  but  became  more 
toxic  as  the  exposure  period  increased,  that 
UDMH  was  the  least  toxic  of  the  three  com- 
pounds, and  that  the  differences  between  HW  and 
SW  solutions  of  each  compound  become  more 
pronounced  at  96  hr  than  at  the  shorter  exposure 
periods.  The  larger  size  larvae  were  only  slightly 
more  tolerant  of  hydrazine  in  either  HW  or  SW; 
the  largest  difference  between  the  two  sizes  ap- 
peared at  96  hr,  but  was  not  significant.  Unlike 
hydrazine,  UDMH  was  more  toxic  in  HW  than  in 
SW;  the  computed  LC50  at  96  hr  was  28.9  mg/1  in 
HW  and  115.3  mg/1  in  SW,  which  is  significantly 
different  (p  <  0.05).  Aerozine-50  appeared  to  be 
more  toxic  in  HW  than  in  SW  after  48  hr,  but  the 
96-hr  LC50  of  1.81  mg/1  in  HW  and  3.73  mg/1  in 
SW  was  not  significant.  (Roches ter-KIT) 
W87-03941 


ABSORPTION,  DISTRIBUTION,  AND  EXCRE- 
TION OF  14C-TRIHALOMETHANES  IN  MICE 
AND  RATS, 

Environmental    Protection    Agency,    Cincinnati, 

OH.     Environmental     Criteria    and     Assessment 

Office. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03942 


EFFECTS  OF  SOLUBLE  PETROLEUM  COM- 
POUNDS ON  THE  GROWTH  OF  TWO  PLANK- 
TONIC  ALGAE  (EFFETS  DE  PRODUITS  PE- 
TROLIERS  SOLUBLES  SUR  LA  CROISSANCE 
DE  DEUX  ALGUES  PLANCTONIQUES), 
Centre  d'Oceanologie  de  Marseille  (France). 
R.  Siron,  M.  Del  Rocio  Morales-Loo,  and  B. 
Berland. 

Comptes  Rendus  de  l'Academie  des  Sciencs  (Series 
3)  CHDDAT,  Vol.  303,  No.  9,  p  349-352,  Septem- 
ber 15,  1986.  2  fig,  1  tab,  15  ref. 

Descriptors:  'Oil  spills,  'Water-solubility,  'Water 
pollution  effects,  'Crude  oil,  'Growth  inhibtion, 
•Growth  substances,  'Dinoflagellates,  Plant 
growth,  Photosynthesis,  Plant  physiology,  Phyto- 
plankton. 

Effects  of  a  water-soluble  fraction  (WSF)  of  crude 
oil  on  growth  of  Phaeodactylum  tricornutum 
Bohlin  and  Dunaliella  tertiolecta  Butcher,  growing 
in  enriched  natural  seawater  without  renovation 
and  under  axenic  conditions,  were  studied.  Starting 
from  a  total  concentration  in  crude  oil  extracts  of 
17.0  mg/1,  five  dilutions  were  tested:  0.1,  1.0,  10, 
50,  and  90%  WSF.  Growth  rate  of  D.  tertiolecta 
was  stimulated  by  all  tested  concentrations,  with 
an  optimal  stimulation  for  intermediary  concentra- 
tion in  petroleum  compounds  (10%  WSF).  P.  tri- 
cornutum's  growth  was  inhibited  by  the  two  high- 
est concentrations.  A  slight  reduction  in  photosyn- 
thetic  capacity  of  P.  tricornutum  was  apparent 
after  24  hr  of  growing  in  the  polluted  medium,  as 
evidenced  by  a  lag  phase  that  was  more  acute 
when  concentrations  were  increased  and  by  reduc- 
tion of  the  maximal  cellular  density  reached  in 
stationary  phase.  (Author's  abstract) 
W87-03944 


EFFECT  OF  REUSED   WATER   ON   BROWN 
TROUT, 

Fish  and  Wildlife  Service,   Bozeman,  MT.  Fish 

Technology  Center. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-03952 


COMPUTER  PROGRAM  CALCULATION  OF 
GAS  SUPERSATURATION  IN  WATER, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  IB. 
W87-03953 


ACITVATION  OF  TROUT  GILL  AND  AMP 
DEAMINASE  BY  AN  ENDOGENOUS  PRO- 
TEINASE n.  MODIFICATION  OF  THE  PROP- 
ERTIES OF  THE  ENZYME  DURING  STARVA- 
TION, POLLUTION  AND  SALINITY 
CHANGES, 

Centre    National   de   la   Recherche    Scientifique, 
Strasbourg  (France).   Lab.  de  Physiologie  Com- 
paree  des  Regulations. 
J.  P.  Raffin. 

Comparative  Biochemistry  and  Physiology  (B) 
CBPBB8,  Vol.  85,  No.  1,  p  163-171,  1986.  10  fig,  1 
tab,  30  ref. 

Descriptors:  'Fish  physiology,  'Enzymes,  'Water 
pollution  effects,  'Salinity,  'Trout,  'GUIs,  Stress, 
Cations,  Pesticides,  Acidity,  Phosphates,  Metabo- 
lism, Animal  physiology. 

When  trout  were  subjected  to  different  environ- 
mental perturbations  (starvation,  pollution  of  the 
water  by  a  pesticide,  transfer  to  sea  water  or 
reverse  transfer  to  fresh  water),  modified  AMP 
deaminase  could  be  detected  in  the  gill  extracts. 
Depending  on  the  nature  of  the  stress  and  the  time 
period,  8  to  100%  of  the  enzyme  had  been  modi- 
fied by  limited  proteolysis.  A  2-  to  12-fold  increase 
of  the  intracellular  AMP  deaminase  activity  could 


be  expected  as  a  consequence  of  the  much  higher 
activity  of  the  proteolyzed  AMP  deaminase  form. 
At  the  same  time,  limited  proteolysis  modifies  the 
regulatory  properties  of  the  enzyme,  since  it  can  be 
estimated  that  50  to  100%  of  the  enzyme  activity 
expressed  in  the  cell  will  be  an  AMP  deaminase 
form  less  sensitive  to  inhibition  by  inorganic  phos- 
phate and  ionic  strength  and  to  variations  of  the 
intracellular  pH.  Limited  proteolysis  will  increase 
AMP  deaminase  activity  under  conditions  of  in- 
creased energy  demand,  where  the  concentration 
of  inorganic  phosphate  is  dramatically  increased. 
The  consequence  should  be  stabilization  of  the 
adenylate  energy  charge.  (Author's  abstract) 
W87-03969 


SPECTRAL  ABSORPTION  AND  SCATTERING 
PROPERTIES  OF  DISSOLVED  AND  PARTIC- 
ULATE COMPONENTS  IN  RELATION  TO 
THE  UNDERWATER  LIGHT  FIELD  OF  SOME 
TROPICAL  AUSTRALIAN  FRESHWATERS, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Plant 
Industry. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-03989 


EFFECTS  OF  URBAN  DEVELOPMENT  ON 
FISH  POPULATION  DYNAMICS  IN  KELSEY 
CREEK,  WASHINGTON, 

Washington    Univ.,    Seattle.    Fisheries    Research 

Inst. 

J.  B.  Scott,  C.  R.  Steward,  and  Q.  J.  Stober. 

Transactions  of  the  American  Fisheries  Society 

TAFSAI,  Vol.  115,  No.  4,  p  555-567,  July  1986.  8 

fig,  7  tab,  58  ref.  EPA  Grant  R-8O6387O20. 

Descriptors:  'Urban  planning  effects,  'Urban  hy- 
drology, 'Population  dynamics,  'Urban  streams, 
•Water  pollution  effects,  'Stream  degradation, 
•Coho  salmon,  'Cutthroat  trout,  'Urban  runoff, 
'Salmonids,  'Fish  biomass,  Productivity,  Migra- 
tion, Nutrient  loading,  Habitats,  Mortality,  Surviv- 
al, Fish  growth,  Kelsey  Creek,  Washington, 
Runoff. 

Habitat  degradation  and  accentuated  peak  stream 
flows  reduce  the  spatial  stability  of  the  fish  popula- 
tion measured  as  the  rate  of  loss  of  fish  from  study 
sites  within  an  urban  stream.  Migration  within  the 
stream  and  outmigration  would  be  stimulated  by 
'first  flush'  pollutant  loading  during  the  time  imme- 
diately after  drought-ending  rainstorms,  when  non- 
point-source  pollutant  concentrations  are  often 
greatest.  A  30-month  study  of  the  comparative 
dynamics  of  the  fish  populations  inhabiting  Kelsey 
Creek,  located  in  the  City  of  Bellevue,  Washing- 
ton, and  a  nearby  pristine  control  stream  suggest 
that  urban  development  has  resulted  in  a  restruc- 
turing of  the  fish  community.  Environmental  per- 
turbations, including  habitat  alteration,  increased 
nutrient  loading,  and  degradation  of  the  intragra- 
vel  environment  appeared  to  have  a  greater  impact 
on  coho  salmon  Oncorhynchus  kisutch  and  nonsal- 
monid  fish  species  than  on  cutthroat  trout  Salmo 
clarki.  Although  the  total  biomass  (g/sq  m)  of  fish 
in  each  stream  was  similar,  its  composition  differed 
markedly.  Ages  0  and  1  cutthroat  trout  were  the 
majority  of  the  fish  community  inhabiting  Kelsey 
Creek,  whereas  the  control  stream  supported  a 
diverse  assemblage  of  salmonids  of  various  ages 
and  numerous  nonsalmonids.  The  rapid  growth 
and  greater  biomass  of  salmonids  in  Kelsey  Creek 
(a  2-year  mean  of  3.51  g/sq  m  versus  2.03  g/sq  m 
in  the  control  stream)  resulted  in  a  total  annual  net 
production  of  these  species  of  1.6  to  3.3  times  that 
of  the  control  stream  (a  2-year  mean  of  7.6  g/sq  m 
versus  3.5  g/sq  m  in  the  control  stream).  Marking 
and  outmigrant  studies  indicated  that  environmen- 
tal disruptions  in  the  urban  stream  do  not  result  in 
the  displacement  of  the  salmonid  inhabitants.  (Al- 
exander-PTT) 
W87-04000 


BEHAVIORAL  CHANGES  IN  SOCIAL 
GROUPS  OF  BLUEGIXLS  EXPOSED  TO 
COPPER, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 
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For  primary  bibliographic  entry  see  Field  5A. 
W87-O4001 


METALLOTHIONEIN  IN  FISH:  REVIEW  OF 
ITS  IMPORTANCE  IN  ASSESSING  STRESS 
FROM  METAL  CONTAMINANTS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
S.  J.  Hamilton,  and  P.  M.  Mehrle. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  4,  p  596-609,  July  1986.  1 
tab,  87  ref. 

Descriptors:  •Metallothionein,  *Water  pollution 
effects,  'Literature  review,  'Population  exposure, 
•Heavy  metals,  'Toxic  effects,  'Aquatic  toxicol- 
ogy, 'Aquatic  habitats,  Field  tests,  Ions,  Proteins, 
Cadmium,  Copper,  Mercury,  Zinc,  Fish  physiolo- 
gy- 
Contamination  of  aquatic  habitats  with  heavy 
metals  from  various  industrial  and  mineral  mining 
sources  has  been  a  problem  for  many  years.  The 
current  interests  in  mineral  mining,  energy  devel- 
opment and  use,  and  dredging  will  undoubtedly 
result  in  further  pollution  of  aquatic  environments 
by  such  elements  as  arsenic,  cadmium,  lead,  mercu- 
ry, and  zinc.  The  toxicity  and  bioaccumulation  of 
these  metal  contaminants  in  aquatic  organisms 
have  been  studied  extensively.  Metallothionein,  a 
low-molecular-weight  protein  whose  apoprotein, 
thionein,  is  induced  by  exposure  to  cadmium, 
copper,  mercury,  and  zinc,  plays  an  important  role 
in  the  transport  and  storage  of  heavy  metals;  it  also 
provides  a  protective  role  against  the  toxic  effects 
of  these  metals  by  sequestering  and  thus  reducing 
the  amount  of  the  free  metals  ions.  Interest  in  the 
detoxification  role  of  metallothionein  in  fisheries 
research  and  aquatic  toxicology  has  increased  be- 
cause of  the  increasing  contamination  of  aquatic 
habitats  by  heavy  metals.  Reports  of  laboratory 
and  field  investigations  have  shown  that  metalloth- 
ionein synthesis  is  induced  in  fishes  during  chronic 
and  acute  exposures  to  metals.  There  is  also  evi- 
dence of  the  presence  in  fish  of  low-molecular- 
weight  inorganic-binding  proteins  that  are  different 
from  metallothionein,  as  well  as  evidence  that  cad- 
mium is  not  sequestered  by  metallothionein  in  rain- 
bow trout  Salmo  gairdneri.  The  sequestering  of 
metal  contaminants  by  metallothionein  and  subse- 
quent toxic  effects  in  fish  and  other  animals  has 
been  described  by  the  'spillover'  hypothesis,  which 
states  that  once  metallothionein  is  saturated  by 
metals,  excess  metal  ions  spill  over  into  other  cellu- 
lar compartments  and  cause  pathological  lesions. 
We  review  the  literature  on  metallothionein  in  fish, 
and  emphasize  the  protein's  role  in  the  detoxifica- 
tion and  binding  of  metal  contaminants.  (Alexan- 
der-PTT) 
W87-04002 


INTERACTIVE  TOXICITY  OF  ALUMINUM 
AND  ACIDITY  TO  EARLY  LIFE  STAGES  OF 
BROOK  TROUT, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
L.  Cleveland,  E.  E.  Little,  S.  J.  Hamilton,  D.  R. 
Buckler,  and  J.  B.  Hunn. 

Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  4,  p  610-620,  July  1986.  8 
tab,  46  ref. 

Descriptors:  'Interactive  toxicity,  'Life  cycles, 
'Acid  rain,  'Water  pollution  effects,  'Brook  trout, 
•Aluminum,  'Acidity,  'Population  exposure,  'Ad- 
verse effects,  Headwater  lakes,  Streams,  Mortality, 
Growth,  Behavior,  Tolerance,  Survival,  Embryos, 
Larvae,  Fish  eggs,  Fish  physiology,  United  States. 

Many  lakes  in  Canada  and  the  northeastern  United 
States  have  become  devoid  of  fish  because  of  in- 
creased acidity.  Although  brook  trout  Salvelinus 
fontinalis,  a  common  species  in  the  headwater  lakes 
and  streams  of  the  northeastern  United  States,  is 
more  acid-tolerant  than  many  other  freshwater 
species  it  has  declined  or  disappeared  in  many 
acidic  lakes.  The  influences  of  exposure  to  alumi- 
num and  increased  acidity  on  mortality,  growth, 
behavior,  and  biochemical  responses  of  brook  trout 
Salvelinus  fontinalis  were  evaluated  as  a  function 
of  developmental  stage.  Eyed  eggs  and  young 
brook  trout  were  exposed  until  30  d  after  hatching 
in  proportional  diluters  to  pHs  of  4.5,  5.5,  and  7.2, 


with  and  without  aluminum  (300  microgram! ug)/ 
L);  37-d-old  brook  trout  that  had  been  held  in 
experimental  control  water  since  hatching  were 
exposed  to  these  same  conditions  for  30  d.  Expo- 
sure conditions  (i.e.,  aluminum  and  calcium  con- 
centrations and  pH)  simulated  conditions  in  some 
headwater  lakes  and  streams  in  the  northeastern 
United  States.  Adverse  effects  on  exposed  brook 
trout  generally  increased  as  pH  decreased  from  7.2 
to  4.5  and  potentiation  of  effects  by  aluminum 
occurred  at  pHs  of  5.5  to  7.2.  However,  embryos 
and  fish  older  than  36  d  were  more  tolerant  of 
acidic  conditions  and  aluminum  than  were  larvae 
less  than  15  d  old.  We  conclude  that  the  adverse 
effects  on  mortality,  growth,  behavior,  and  bio- 
chemical responses  of  brook  trout  at  pH  4.5  with 
or  without  300  ug/L  aluminum,  and  at  pH  5.5  with 
300  ug/L  aluminum,  would  make  survival  improb- 
able under  similar  conditions  in  nature.  (Alexan- 
der-PTT) 
W87-04003 


PEROXIDE  COATED  SEED  EMERGENCE  IN 
WATER-SATURATED  SOIX, 

Wisconsin  Univ. -Madison.  Dept.  of  Agronomy. 

T.  D.  Langan,  J.  W.  Pendelton,  and  E.  S. 

Oplinger. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  5,  p 

769-772,  September-October   1986.  3  tab,   19  ref. 

Descriptors:  'Inorganic  peroxides,  'Seed  treat- 
ment, 'Seed  emergence,  'Saturated  soils,  'Plant 
growth,  'Crop  yield,  Seedlings,  Anoxia,  Corn, 
Soybeans,  Wheat,  Calcium  peroxide,  Zinc  perox- 
ide, Soil  water,  Productivity. 

Anoxia  is  a  major  problem  in  waterlogged  soil,  and 
most  crop  plants  suffer  reduced  growth  and  yield 
from  it.  Inorganic  peroxides  react  with  water  and 
evolve  oxygen,  so  peroxide  seed  coatings  could 
supply  oxygen  to  seeds  and  seedlings.  Three  green- 
house experiments  tested  the  ability  of  peroxide 
seed  coatings  to  improve  emergence  in  flooded 
soil.  Maize  (Zea  mays  L.),  soybean  (Glycine  max 
(L.)  Merr.),  wheat  (Triticum  aestivum  L.),  and 
barley  (Hordeum  vulgare  L.)  were  grown  in  Piano 
silt  loam  soil  (fine-silty,  mixed,  mesic,  Typic  Argiu- 
doll)  in  plastic  trays.  Soil  moisture  treatments  in- 
cluded normal  moisture  and  flooding  for  three 
days  after  planting.  Calcium  peroxide,  zinc  perox- 
ide, and  a  formulation  containing  calcium  peroxide 
were  applied  as  seed  coatings  at  rates  of  12  and 
25%  wt/wt  seed.  The  most  significant  effect  of  the 
peroxides  was  on  percent  emergence,  and  wheat 
showed  the  most  favorable  results.  Calcium  and 
zinc  peroxides  at  25%  improved  wheat  emergence 
by  an  average  of  42%  in  flooded  treatments  in  two 
experiments.  Zinc  peroxide  at  25%  improved 
wheat  emergence  by  21%  in  the  third  experiment. 
Zinc  peroxide  at  25%  significantly  improved  corn 
emergence  with  flooding  in  one  experiment.  Soy- 
bean emergence  in  flooded  soil  was  improved 
slightly  by  zinc  peroxide,  and  was  decreased  by 
calcium  peroxide.  Barley  emergence  was  not  af- 
fected by  peroxide.  Peroxides  generally  had  no 
effect  on  emergence  with  normal  soil  moisture. 
Time  to  emergence,  plant  height,  and  plant  dry 
matter  were  not  affected  by  peroxide  seed  coat- 
ings. Peroxide  seed  coatings  had  variable  effects  on 
plant  emergence,  and  wheat  showed  the  most  con- 
sistent positive  response.  (Author's  abstract) 
W87-04004 


DRINKING  WATER  AND  CANCER  MORTALI- 
TY, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clark,  J.  A.  Goodrich,  and  R.  A.  Deininger. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  53,  No.  3,  p  153-172,  September  1986.  3  fig,  8 

tab,  22  ref.  EPA  Assistance  agreement  CR  808857- 

01-0. 

Descriptors:  'Drinking  water,  'Cancer  mortality, 
•Health  hazards,  'Organic  compounds,  'Water 
quality,  'Water  pollution  effects,  Regression  analy- 
sis, Trihalomethanes,  Regulations,  Monitoring,  Ep- 
idemiology, Carcinogens,  Mutagens,  STORET. 

The  problem  of  understanding  the  possible  adverse 
health  effects  of  organic  chemical  contaminants  in 


Effects  Of  Pollution — Group  5C 

drinking  water  is  not  new,  but  national  concern  has 
intensified  in  recent  years.  Despite  this  concern 
and  regulatory  efforts,  no  definitive  relationship 
has  been  established  between  organic  contamina- 
tion and  human  health  effects.  Some  of  the  sources 
of  possible  organic  contamination,  current  knowl- 
edge concerning  human  health  effects  and  the  most 
current  epidemiological  data  were  examined.  His- 
toric carbon  chloroform  extract  (CCE)  and  carbon 
alcohol  extract  (CAE)  data  were  extracted  from 
STORET  and  used  in  regression  analyses.  Age- 
adjusted  20-year  average  cancer  mortality  rates 
were  regressed  against  the  sum  of  CAE  and  CCE 
for  those  counties  with  STORET  monitoring  data 
of  their  drinking  water  source.  Results  indicate 
statistically  highly  significant  relationships  particu- 
larly for  Gl-urinary  tract  cancers.  (Author's  ab- 
stract) 
W87-04011 


CHEMICAL  QUALrnES  OF  WATER  THAT 
CONTRD3UTE  TO  HUMAN  HEALTH  IN  A 
POSITIVE  WAY, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Patholo- 
gy- 

H.  C.  Hopps,  and  G.  L.  Feder. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  54,  p  207-216,  October  1986.  3  fig,  1  tab,  15 
ref. 

Descriptors:  'Water  quality,  'Water  pollution  ef- 
fects, 'Water  treatment,  'Benefits,  'Health  haz- 
ards, 'Potable  water,  'Water  chemistry,  Nutrients, 
Absorption,  Toxicity,  Concentration,  Regional 
analysis,  Mortality,  Cardiovascular  disease,  Corre- 
lation analysis,  Alkaline  water. 

Some  toxic  substances  in  water  are  not  health 
threatening,  at  least  not  to  human  beings.  They 
may  be  toxic  only  to  certain  species  other  than  H. 
sapiens  or,  more  important  to  our  considerations, 
toxic  to  H.  sapiens,  but  ordinarily  found  at  concen- 
trations insufficient  to  threaten  human  health.  The 
chemical  substances  in  water  that  make  positive 
contributions  to  human  health  act  mainly  in  two 
ways:  (i)  nutritionally,  by  supplying  essential 
macro  and  micro  elements  that  the  diet  (excluding 
water)  may  not  provide  in  adequate  amounts  (for 
example,  Mg,  I  and  Zn);  and  (ii)  by  providing 
macro  and  micro  elements  that  inhibit  the  absorb- 
tion  and/or  effects  of  toxic  elements  such  as  Hg, 
Pb  and  Cd.  Specific  examples  of  these  beneficial 
effects  are  given,  also  examples  of  harmful  effects 
on  health  that  may  result  from  excessive  intake  of 
these  ordinarily  beneficial  elements.  Because  con- 
centrations of  the  essential  macro  and  micro  ele- 
ments that  occur  in  natural,  potable  waters  vary 
greatly,  depending  upon  their  source,  geographic 
considerations  are  very  important  in  any  studies 
attempting  to  relate  water  quality  to  health.  In  this 
context,  the  inverse  relationship  between  hard 
water  and  cardiovascular  disease  is  discussed.  Spe- 
cific data  relating  hardness  and  Mg  and  Ca  content 
of  potable  waters  to  specific  geographic  regions  of 
the  US  are  presented.  These  data  show  a  strong 
positive  correlation  between  low  Mg  content  and 
decreased  longevity,  and  between  high  Ca  and  Mg 
content  and  increased  longevity.  In  the  regions 
considered,  increased  longevity  correlates  strongly 
with  decreased  cardiovascular  mortality,  and  the 
decreased  longevity  with  increased  cardiovascular 
mortality.  (Alexander-PTT) 
W87-04022 


INDUCED  RESPONSES, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

R.  Langis,  P.  Couture,  J.  de  La  Noue,  and  N. 

Methot. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  7,  p  799-802,  July  1986.  3 

fig,  1  tab,  28  ref.  NSERC  (Canada)  Grant  A8123 

Quebec  FCAC  Fund  EQ-121 1. 

Descriptors:  'Algal  growth,  'Dissolved  solids, 
•Water  pollution  effects,  Bioassay,  Nutrients,  Ef- 
fluents, Biomass,  Accummulation,  Phosphorus, 
Secondary  wastewater. 
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Group  5C— Effects  Of  Pollution 

A  mode  of  action  that  may  explain  inhibitory 
responses  induced  on  algal  metabolism  by  dis- 
solved organic  matter  (DOM)  from  a  secondary 
effluent  is  proposed.  It  tests  the  hypothesis  that 
essential  nutrient  sequestration  by  DOM  can  alter 
their  bioavailability.  DOM  extracted  from  second- 
ary wastewater  effluent  impaired  the  bioavailabi- 
lity of  some  essential  nutrients  other  than  N,  P  or 
C  during  the  exponential  growth  phase  of  Selenas- 
trum  capricornutum  cultures.  The  availability  of 
these  essential  nutrients  showed  a  more  important 
lag  in  the  medium  molecular  weight  fraction  than 
in  the  large  and  small  fractions.  At  the  stationary 

fjrowth  phase  the  removal  of  phosphorus  is  direct- 
y  related  to  the  measured  algal  biomass  in  the 
medium  and  large  DOM  fractions,  but  not  in  the 
small  fraction.  A  luxury  uptake  phenomenon  is 
postulated.  (McFarlane-PTT) 
W87-04042 


RELATIONSHIP  BETWEEN  NUTRIENT 
LOADING  AND  PHYTOPLANKTON  STAND- 
ING CROP  IN  OUTDOOR  EXPERIMENTAL 
PONDS  WITH  CONTINUOUS  FLOW  SYS- 
TEMS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan). 

M.  Aizaki,  A.  Otsuki,  and  T.  Kawai. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  859- 
863,  July  1986.  7  fig,  2  tab,  18  ref. 

Descriptors:  *Eutrophication,  'Water  pollution  ef- 
fects, •Phytoplankton,  *  Standing  crops,  •Nutri- 
ents, Phosphorus,  Chlorophyll,  Seasonal  variation, 
Concentration. 

Nutrient  loading  models  have  received  wide  ac- 
ceptance for  the  control  of  lake  eutrophication. 
The  relationship  between  nutrient  loading  and 
phytoplankton  standing  crop  was  studied  in  out- 
door experimental  ponds  from  autumn  1978  to 
winter  1979.  Throughout  this  period  phosphate, 
nitrate,  and  ammonium  at  3.5,  7.0  and  10.6  mg  per 
sq  m  per  day,  respectively,  were  added  continu- 
ously into  the  experimental  ponds.  Nitrogen  load- 
ing was  adjusted  to  about  7  times  the  phosphorus 
by  weight.  Water  residence  time  was  20  days.  The 
phytoplankton  standing  crop  at  steady  state 
showed  a  high  correlation  to  the  nutrient  loading. 
The  relationship  between  phosphorus  loading  (P, 
mg  per  aq  m  per  day)  and  concentrations  of  chlo- 
rophyll-a  (Chl-a,  microgm/liter)  in  the  experimen- 
tal ponds  could  be  expressed  by  the  formula  (Chl- 
a)  =  18.1  (P)  -  57;  (n=14,  r=0.90).  The  relation- 
ship between  total  phosphorus  and  chlorophyll-a 
concentrations  in  the  experimental  ponds  varied  in 
each  season.  The  slopes  of  the  regression  lines 
were  greatest  in  autumn,  smallest  in  summer.  (Au- 
thor's abstract) 
W87-04052 


EFFECTS  OF  METHOXYCHLOR  EXPOSURE 
OF  FLAGFISH  EGGS  (JORDANELLA  FLORI- 
DAE)  ON  HATCHABILITY,  JUVENILE  METH- 
OXYCHLOR TOLERANCE  AND  WHOLE- 
BODY  LEVELS  OF  TRYPTOPHAN,  SERO- 
TONIN AND  5-HYDROXYTNDOLEACETIC 
ACH), 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
D.  A.  Holdway,  and  D.  G.  Dixon. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  893- 
897,  July  1986.  3  tab,  12  ref.  NRC  (Canada)  Envi- 
ronmental Secretariat  Contract  OST-83-00158. 

Descriptors:  'Pesticides,  'Fish,  *Fish  eggs, 
•Hatching,  *Methoxychlor,  Population  exposure, 
Tolerance,  Concentration  Larvae,  Toxicity. 

Methoxychlor  has  been  used  to  kill  blackfly  larvae 
in  the  Athabasca  and  Saskatchewan  Rivers  since 
1974.  A  2  hour  pulse  exposure  of  flagfish  eggs  to 
environmentally  realistic  concentrations  of  meth- 
oxychlor during  the  24  hour  period  following  fer- 
tilization reduced  hatchability,  lowered  methox- 
ychlor tolerance  in  resultant  juveniles  and  altered 
whole-body  concentrations  of  tryptophan,  seroton- 
in and  5-hydroxyindoleacetic  acid.  Similar  pulse 
exposure  of  older  eggs  appeared  to  have  no  effect 
on  any  of  the  indicators  examined.  This  suggests 
the  existence  of  an  age-dependent  protective  mech- 
anism operating  either  within  the  embryo  or  at  the 


level  of  the  chorion.  The  reduction  in  tolerance 
after  exposure  suggests  that  caution  be  exercised  in 
the  use  of  methoxychlor  for  multiple-larvicide 
treatments  within  the  same  year.  (McFarlane-PTT) 
W87-04057 


ACUTE  TOXICITY   TESTS   WITH   DAPHNIA 
MAGNA  STRAUS  AND  PIMEPHALES   PRO- 
MELAS  RAFTNESQUE  IN  SUPPORT  OF  NA- 
TIONAL  POLLUTANT    DISCHARGE   ELIMI- 
NATION PERMIT  REQUIREMENTS, 
Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 
and  Environmental  Toxicology. 
F.  M.  Gersich,  and  M.  A.  Mayes. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  939- 
941,  July  1986.  2  tab,  11  ref. 

Descriptors:  'Toxicity,  'Fathead  minnows, 
•Daphnia,  *Water  pollution  effects,  'Organic  com- 
pounds, 'Bioindicators,  Water  quality  standards, 
Effluents,  Silvex,  Dinoseb,  Pollutants,  Permits. 

The  static  acute  toxicity  of  aniline,  p-chloro-m- 
cresol  and  2(2,4,5-trichlorophenoxy)  propionic 
acid  (silvex)  to  daphnids  and  bis(2- 
chloroethoxy)methane  and  2-sec-butyl-4,6-dinitro- 
phenol  (dinoseb)  to  both  daphnids  and  fathead 
minnows  was  determined  to  fulfill  NPDES  permit 
requirements.  Where  appropriate,  water  quality- 
based  effluent  limitations  could  be  recommended 
based  on  the  acute  toxicity  data  generated.  The 
results  of  the  acute  toxicity  tests  indicated  that  bis 
(2-chloroethoxy)methane  was  practically  non-toxic 
to  daphnids  and  fafathead  minnows  (LC50  values 
of  201  and  184  mg  per  liter,  respectively);  addition- 
ally, silvex  was  also  found  to  be  practically  non- 
toxic to  daphnids  (LC50  value  >  140  mg/liter). 
Aniline  was  highly  toxic  and  p-chloro-m-cresol 
moderately  toxic  to  daphnids,  kwith  calculated 
values  of  0.17  and  2.0  mg  per  liter,  respectively. 
Dinoseb  was  highly  toxic  both  to  daphnids  and 
fathead  minnows,  with  reported  LC50  values  of 
0.24  and  0.17  mg  per  liter,  respectively.  (Author's 
abstract) 
W87-04064 


DETERMINATION  OF  NO  EFFECT  LEVELS 
OF  HEAVY  METALS  FOR  RAINBOW  TROUT 
USESG  HEPATIC  METALLOTHIONEEN, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Bio- 
chemistry and  Microbiology. 
M.  Roch,  P.  Noonan,  and  J.  A.  McCarter. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  771- 
774,   June    1986.   2   fig,   2   tab,   21    ref.   NSERC 
(Canada)  Strategic  grant  G0765. 

Descriptors:  'Bioindicators,  'Sublethal  effects, 
'Metallothionein,  'Rainbow  pollution  effects, 
'Heavy  metals,  Population  exposure,  Concentra- 
tion, Tissue  analysis,  Regression  analysis,  Zinc, 
Copper,  Cadmium. 

Rainbow  trout  (Salmo  gairdneri)  were  exposed  to 
various  sublethal  concentrations  of  a  mixture  of 
zinc,  copper,  and  cadmium  for  periods  of  time 
ranging  from  4  to  16  weeks  and  the  concentration 
of  metallothionein  (MT)  in  the  livers  was  deter- 
mined. The  data  were  described  by  linear  regres- 
sions of  hepatic  metallothionein  (MT)  against  con- 
centration of  metal.  A  'no  observable  effect'  con- 
centration was  determined  for  each  metal  at  which 
the  concentration  of  hepatic  MT  in  exposed  fish 
was  not  distinguishable  from  that  in  unexposed 
fish.  The  value  thus  determined  was  in  close  agree- 
ment with  estimates  of  'no  observable  effect'  con- 
centrations of  zinc,  copper,  and  cadmium  calculat- 
ed for  soft  water  by  other  authors.  The  elevation 
of  hepatic  MT  in  rainbow  trout  therefore  appears 
to  provide  a  useful  biological  response  for  the 
estimation  of  'no  observable  effects'  of  zinc,  copper 
and  cadmium  in  mixture  in  the  natural  environ- 
ment. (Author's  abstract) 
W87-04077 


BIOCHEMICAL  EFFECTS  OF  ADMINISTER- 
ING SHOCK  LOADS  OF  SUCROSE  TO  A  LAB- 
ORATORY-SCALE ANAEROBIC  (UASB)  EF- 
FLUENT TREATMENT  PLANT, 

University  of  Science,  Penang  (Malaysia).  School 
of  Chemical  Sciences. 


S.  C.  Eng,  X.  A.  Femandes,  and  A.  R.  Paskins. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  789- 
794,  June  1986.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Water  pollution  effects,  'Pollution 
load,  'Effluents,  'Sugars,  Methane  bacteria,  Meth- 
anogenesis,  Biogas,  UASB,  Substrates,  Leachate 

Anaerobic  digestion  is  increasingly  being  used  for 
the  high-rate  partial  treatment  of  effluents  from  the 
sugar  industry.  An  experimental  study  was  under- 
taken to  determine  the  effects  of  administering 
shock  loads  of  sucrose  to  a  laboratory-scale  anaer- 
obic effluent  treatment  plant  (UASB  reactor)  treat- 
ing diluted  landfill  leachate.  Administration  of 
shock  loads  of  10  g  per  liter  sucrose  caused  accu- 
mulations of  up  to  7  g  per  liter  of  L-lactate  and  the 
resultant  acidity  caused  the  pH  value  of  the  reactor 
effluent  to  drop  from  7.2  to  4.7,  which  inhibited 
methanogenesis.  Major  disturbances  in  the  compo- 
sition of  the  biogas  also  occurred  and,  under  the 
severest  conditions,  the  biogas  contained  up  to 
30%  (v/v)  hydrogen.  Anaerobic  reactors  are  po- 
tentially vulnerable  to  shock  loads  caused  by  spill- 
age of  concentrated  solutions  of  industrial  products 
because  the  short  residence  time  of  waste  water  in 
the  reactor  permits  only  minimal  dilution  of  the 
substrate.  (McFarlane-PTT) 
W87-04080 


ACTD  PRECIPITATION  MODEL  FOR  SEEP- 
AGE LAKES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  C.  Lin,  and  J.  L.  Schnoor. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.   112,  No.  4,  p  677-  694,  August 
1986.  6  fig,  5  tab,  18  ref.  EPA  Grant  R-810395-03. 

Descriptors:  'Water  pollution  sources,  'Seepage 
lakes,  'Hydrologic  budget,  'Mathematical  models, 
♦Acid  rain,  'Lakes,  Acidity,  Alkalinity,  Seasonal 
variation,  Wisconsin,  Deposition,  Model  simula- 
tions, Groundwater,  Calibrations,  Model  studies. 

A  Trickle-Down  model  was  developed  and  ap- 
plied to  Vandercook  Lake,  Wisconsin,  for  an 
acidic  deposition  assessment.  Three  years  of  field 
data  were  simulated.  Field  data  of  lake  stage  and 
groundwater  level  at  the  nearshore  piezometer 
were  used  for  hydrological  model  calibration. 
Field  alkalinity  and  pH  data  were  used  for  alkalini- 
ty/pH  model  calibration.  Hydrological  budget  cal- 
culations showed  that  almost  all  of  the  water  in  the 
lake  came  from  precipitation  falling  directly  on  its 
surface.  Alkalinity  budget  calculations  indicated 
that  76%  of  the  alkalinity  produced  came  from 
internal  processes,  and  the  remainder  of  the  alka- 
linity was  supplied  from  groundwater  inputs. 
Model  results  were  within  one  standard  deviation 
of  field  data  for  alkalinity  at  all  times  except  the 
winter  period  of  1981-  1982.  Simulations  of  a  dou- 
bling of  the  acid  deposition  to  Vandercook  Lake 
indicate  that  an  acidification  of  the  lake  would 
occur  over  a  5-20  year  period.  (Authors'  abstract) 
W87-04092 


EFFECTS  OF  SOLUBLE  ORGANIC  MATTER 
AND  SEWAGE  SLUDGE  AMENDMENTS  ON 
CADMIUM  SORPTION  BY  SOIXS  AT  LOW 
CADMIUM  CONCENTRATIONS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
R.  H.  Neal,  and  G.  Sposito. 

Soil  Science  SOSCAK,  Vol.  142,  No.  3,  p  164-172, 
September  1986.  6  fig,  2  tab,  37  ref. 

Descriptors:  'Organic  matter,  'Cadmium,  'Sorp- 
tion, 'Soil  types,  'Soil  amendments,  'Sludge  dis- 
posal, 'Fate  of  pollutants,  'Water  pollution  effects, 
Isotherms,  Heavy  metals,  Wastewater,  Municipal 
wastewater,  Adsorption,  Soil  chemistry,  Soil  phys- 
ical properties. 

Cadmium  sorption  by  soils  of  different  chemical 
and  mineralogical  composition  was  investigated  at 
soil  solution  concentrations  between  0.001  and  12 
micromol  Cd/kg.  The  application  of  municipal 
sewage  sludge  to  the  soils  generally  decreased  the 
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amount  of  Cd  sorbed.  S-curve  isotherms  were  ob- 
served for  Cd  sorption  by  all  soils,  suggesting 
preferential  association  of  Cd  with  aqueous  solu- 
tion components  at  low  Cd  solution  concentra- 
tions. The  removal  of  soluble  organic  material  by  a 
careful  washing  procedure  resulted  in  Cd  sorption 
following  an  L-curve  isotherm,  indicating  that  Cd 
in  soils  is  completed  by  aqueous  organic  ligands 
whose  effect  on  adsorption  is  significant  at  low  Cd 
concentrations  (0.08  micromol/kg  sub  a(aqueous 
concentration)).  (Author's  abstract) 
W87-04112 


INFLUENCE  OF  SALINITY  ON  IONIC  CON- 
CENTRATION AND  YIELD  OF  THREE  TROP- 
ICAL GRAIN  LEGUMES, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  St.  Lucia  (Australia).  Div.  of  Tropi- 
cal Crops  and  Pastures. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-04121 


PHTHALATE  ESTERS  INHD3IT  MICROBIAL 
ACTrVITY  IN  AQUATIC  SEDIMENTS, 

Lund  Univ.  (Sweden).  Limnological  Inst. 
P.  Larsson,  A.  Thuren,  and  G.  Gahnstrom. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  42,  No.  3,  p  223-231,  November  1986.  2  fig,  3 
tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Phthalate 
esters,  'Microbiological  studies,  'Sediments, 
•Oxygen  uptake,  'Toxicity,  'Eutrophic  lakes,  Ec- 
ological effects,  Lakes,  Respiration,  Ecosystems, 
Organic  compounds,  Metabolism. 

Sediments  were  exposed  to  five  concentrations  of 
the  plasticizer  di(2-  ethylhexyl)phthalate  (DEHP) 
and  the  effects  on  sediment  oxygen  uptake  were 
assessed.  The  sediments  were  taken  from  a  eutro- 
phic lake  and  consisted  of  'undisturbed'  sediment 
with  overlying  lake  water.  The  community  respira- 
tion in  the  sediment  was  inhibited  by  DEHP.  The 
oxygen  uptake  from  uncontaminated  sediment  was 
significantly  higher  than  from  sediments  containing 
DEHP.  The  decrease  in  microbial  activity  in  con- 
taminated sediment  cores  was  positively  correlated 
to  increasing  levels  of  DEHP  in  the  sediment.  At 
concentrations  of  25  micrograms  DEHP/g  and 
higher,  the  sediment  respiration  consisted  of  chem- 
ical, rather  than  biological,  oxygen  consumption.  It 
is  concluded  that  this  method  is  useful  to  indicate 
the  influence  of  chemicals  on  microbial  activity  in 
the  aquatic  sediments.  (Author's  abstract) 
W87-04131 


BRANCHIAL  NA(+)-K(  +  )-ATPASE  INHIBI- 
TION IN  A  FRESHWATER  EURYHALINE  TE- 
LEOST,  TELAPIA  (OREOCHROMIS  MOSSAM- 
BICUS),  DURING  SHORT-TERM  EXPOSURE 
TO  TOLUENE  OR  NAPHTHALENE:  INFLU- 
ENCE OF  SALINITY, 

Wilson  Coll.,  Bombay  (India).  Dept.  of  Zoology. 
A.  D.  Dange. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  42,  No.  3,  p  273-286,  November  1986.  7  fig,  30 
ref. 

Descriptors:  'Enzymes,  'Fish  physiology,  'Toxici- 
ty, 'Tilapia,  'Toluene,  'Naphthalene,  'Salinity, 
•Water  pollution  effects,  Hydrocarbons,  Organic 
compounds,  Mortality,  Metabolism,  Pathology, 
Tissue  analysis,  Animal  physiology. 

The  inhibition  of  branchial  Na(+)-K(+)-ATPase 
activity  in  tilapia  (Oreochromis  mossambicus) 
during  short-term  exposure  to  toluene  or  naphtha- 
lene at  their  lethal  concentrations  was  found  to  be 
more  extensive  in  salt  water  than  in  fresh  water. 
This  effect  of  salinity  was  seen  in  fish  preacclimat- 
ed  to  salt  water  of  3.5%  S  before  the  hydrocarbon 
exposure  at  the  same  salinity,  as  well  as  in  freshwa- 
ter-acclimated fish  exposed  to  the  pollutants  in  salt 
water  of  2.0%  S.  The  pollution-stressed  fish  also 
showed  a  reduced  ability  to  increase  the  activity  of 
this  enzyme  on  subsequent  transfer  to  salt  water  of 
20%  S.  This  greater  enzyme  inhibition  in  salt 
water  probably  contributed  to  the  higher  pollut- 
ant-induced mortality  in  these  fish.  Significant  in 
vitro  inhibition  by  a  relatively  high  concentration 


of  10  micro-M  of  toluene  or  naphthalene  was  ob- 
served in  the  enzyme  activity  from  both  freshwa- 
ter- and  saltwater-acclimated  tilapia.  (Author's  ab- 
stract) 
W87-04133 


CARBON  DIOXIDE  ASSEVIDLATION  AND 
GROWTH  OF  RED  SPRUCE  (PICEA  RUBENS 
SARG.)  SEEDLINGS  IN  RESPONSE  TO 
OZONE,  PRECIPITATION  CHEMISTRY,  AND 
SODL  TYPE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

G.  E.  Taylor,  Jr.,  R.  J.  Norby,  S.  B.  McLaughlin, 
A.  H.  Johnson,  and  R.  S.  Turner. 
Oecologia  OECOBX,  Vol.  70,  No.  2,  p  163-171, 
September  1986.  2  fig,  4  tab,  42  ref.  DOE  Contract 
DE-ACO5-84OR214O0,    EPA    Interagency    agree- 
ment 40-740-  78. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
'Chemistry  of  precipitation,  'Carbon  dioxide, 
'Growth,  'Spruce  trees,  'Ozone,  'Soil  types, 
'Soil-water-plant  relationships,  Precipitation,  Mist, 
Seedlings,  Biomass,  Crop  yield,  Trees,  Roots, 
Leaves,  Plant  growth,  Transpiration,  Accumula- 
tion, Plant  physiology,  Toxicity,  Copper,  Nickel, 
Heavy  metals. 

The  influence  of  ozone,  mist  chemistry,  rain  chem- 
istry, and  soil  type  on  C02  assimilation  and 
growth  of  red  spruce  seedlings  was  investigated. 
The  only  treatment  variables  that  consistently  in- 
fluenced growth  were  soil  type  and  rain  chemistry. 
Of  the  two  soil  types  used,  one  had  lower  organic 
content,  lower  levels  of  extractable  base  cations, 
and  higher  levels  of  extractable  aluminum  and 
heavy  metals.  Seedlings  grown  in  this  soil  had 
significantly  less  needle  (27%),  stem  (33%),  and 
root  (26%)  biomass  at  harvest,  and  significantly 
lower  above-ground  relative  growth  rates  within 
two  months  after  initiation  of  treatment,  as  well  as 
significantly  higher  levels  of  aluminum  (6.5  times), 
copper  (1.4  times),  and  nickel  (2.7  times)  in  new 
needle  tissue.  Seedlings  experiencing  the  more 
acidic  rain  treatments  had  greater  root  and  shoot 
biomass.  Since  neither  soil  type  nor  precipitation 
chemistry  influenced  the  efficiency  of  C02  assimi- 
lation per  gram  dry  weight  of  needle  tissue,  the 
physiological  mechanism  underlying  the  growth 
response  of  red  spruce  is  attributed  to  a  change  in 
either  whole-plant  allocation  of  carbon  resources, 
or  to  a  direct  toxic  effect  in  the  rhizosphere  on 
root  growth.  (Author's  abstract) 
W87-04138 


DUCKLING  RESPONSES  TO  LAKE  ACIDIFI- 
CATION: DO  BLACK  DUCKS  AND  FISH  COM- 
PETE, 

Maine  Univ.  at  Orono.  Dept.  of  Entomology. 
M.  L.  Hunter,  Jr.,  J.  J.  Jones,  K.  E.  Gibbs,  and  J. 
R.  Moring. 

Oikos  OIKSAA,  Vol.  47,  No.  1,  p  26-32,  July 
1986.  3  fig,  8  tab,  30  ref. 

Descriptors:  'Acid  rain,  'Competing  use,  'Water 
pollution  effects,  'Ducks,  'Lakes,  'Acidic  water, 
'Trout,  Waterfowl,  Ponds,  Acidity,  Habitats,  Be- 
havior, Diets,  Fish,  Ecology,  Benefits,  Maine, 
Food  habits,  Invertebrates,  Benthic  environment, 
Population  density,  Density. 

Duckling  response  to  acidification  was  studied  in 
two  pairs  of  ponds  in  Maine  to  determine  if  duck- 
lings and  fish  compete.  The  two  acidic  ponds  were 
physically  similar  to  the  circumneutral  ponds,  but 
were  Ashless.  Black  duck  ducklings  kept  on  the 
acidic  ponds  grew  faster  than  those  on  the  circum- 
neutral ponds.  Differences  in  behavior  also  indicat- 
ed that  the  acidic  ponds  were  better  duckling 
habitats;  they  also  spent  less  time  searching  and 
moving,  and  more  time  feeding  and  resting,  than 
ducklings  on  the  circumneutral  ponds.  There  was 
substantial  overlap  in  the  diets  of  trout  and  ducks: 
ducklings  sharing  a  circumneutral  pond  with  fish 
had  diets  that  were  more  similar  to  the  fish's  diets 
than  to  the  diets  of  ducklings  on  acidic  ponds. 
Sweep-net  samples  of  invertebrate  abundance  and 
comparisons  of  benthic  invertebrate  abundance 
inside  and  outside  fish  exclosure  cages  indicated 
that  the  presence  of  fish  decreased  invertebrate 


abundance.  These  results  support  the  idea  that 
ducklings  and  fish  compete  for  invertebrates  and 
that,  under  certain  circumstances,  the  negative 
effect  of  acidification  on  fish  may  produce  a  benefi- 
cial effect  for  ducklings.  (Author's  abstract) 
W87-04142 


SINGLE-GENERATION  DRINKING  WATER 
REPRODUCTION  STUDY  OF  1.2-DD3ROMO-3- 
CHLOROPROPANE  IN  SPRAGUE-DAWLEY 
RATS, 

Dow  Chemical  Co.,  Freeport,  TX.  Lake  Jackson 

Research  Center. 

R.  V.  Johnston,  D.  C.  Mensik,  H.  W.  Taylor,  G.  C. 

Jersey,  and  F.  K.  Dietz. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  4,  p  531-537, 

October  1986.  3  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Halgenated 
hydrocarbons,  'Drinking  water,  'Reproduction, 
Rats,  Toxicity,  Pesticides,  Metabolism,  Population 
exposure,  Fertility,  Tissue  analysis. 

The  reproductive  toxicity  of  l,2-dibromo-3-cloro- 
propane  (DBCP)  was  evaluated  in  rats  using  drink- 
ing water  as  a  route  of  administration.  Rats  were 
supplied  ad  libitum  with  drinking  water  solutions 
formulated  to  provide  target  dose  levels  of  0,  0.02, 
0.20,  2.00,  or  20.00  mg  DBCP/kg/day.  Following 
a  premating  exposure  period,  each  male  was 
housed  with  a  single  female  of  the  same  dose  level 
for  a  cohabitation  period  of  5  days.  After  a  two 
day  rest  period  the  male  was  paired  with  another 
female  of  the  same  dose  level  for  a  second  mating 
period  of  5  days.  All  adults,  as  well  as  pups  that 
survived  through  day  4  postpartum,  were  sacri- 
ficed and  examined  for  gross  pathological  alter- 
ations. For  both  sexes,  the  overall  average  dose 
levels  of  DBCP  consumed  were  0,  0.015,  0.26, 
2.96,  and  19.43  mg/kg/day.  No  mortality  was 
noted  among  adult  animals  and  no  untoward  clini- 
cal signs  or  changes  in  demeanor  were  noted 
throughout  the  study.  Rats  from  the  top  dose  level 
drank  and  ate  less  than  other  experimental  groups 
and  gained  less  body  weight.  Fertility,  gestation 
indices,  litter  size,  and  pup  sex  ratio  were  unaffect- 
ed by  DBCP  dose  levels.  There  was  a  statistically 
significant  decrease  in  the  average  litter  weight  of 
pups  versus  controls  on  days  1  and  4  postpartum. 
Testicular  weights  were  unaffected  by  DBCP. 
There  was  a  statistically  significant  increase  in 
relative  liver  weight  among  top  dose  males.  Re- 
sults demonstrate  no  adverse  reproductive  effects 
on  male  or  female  Sprague-Dawley  rats  adminis- 
tered DBCP  via  drinking  water.  (Main-PTT) 
W87-04154 


INCREASE  OF  ORGANOCHLORINES  AND 
MFO  ACTTVrrY  IN  WATER  BIRDS  WINTER- 
ING IN  AN  ITALIAN  LAGOON, 

Siena  Univ.  (Italy).  Dipt,  di  Biologia  Ambientale. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04155 


CADMIUM-NICKEL  TOXICITY  INTERAC- 
TIONS TOWARDS  A  BACTERIUM,  FILAMEN- 
TOUS FUNGI,  AND  A  CULTURED  MAMMALI- 
AN CELL  USE, 

Rockefeller  Univ.,  New  York.  Lab.  Animal  Re- 
search Center. 

H.  Babich,  C.  Shopsis,  and  E.  Borenfreund. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  4,  p  550-557, 
October  1986.  8  fig,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Bioassay, 
'Cadmium,  'Nickel,  'Toxicity,  'Bacteria,  'Fungi, 
'Mammalian  cells,  Fibroblasts,  Synergistic  effects, 
Heavy  metals,  Growth  rates. 

The  effects  of  a  combination  of  Cd  and  Ni  on  the 
freshwater  bacterium,  Aeromonas  hydrophila,  the 
terrestrial  fungi,  Trichodema  viride  and  Aspergil- 
lus niger,  and  a  mammalian  cell  line  were  evaluat- 
ed. A  dilute  bacterial  suspension  of  A.  hydrophila 
was  inoculated  into  tubes  containing  3  ml  of  broth, 
unamended  or  amended  with  CdC12(2.5H20)  and/ 
or  NiC12(6H20).  After  20  hr  of  growth,  turbidity 
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was  measured  at  420  nm.  T.  viride  and  A.  niger 
were  transferred  to  petri  dishes  containing  medium 
unamended  or  amended  with  metals.  After  incuba- 
tion the  diameters  of  mycelial  growth  were  meas- 
ured and  radial  growth  rates  were  calculated.  For 
the  mammalian  cells,  cytotoxicity  was  determined 
by  the  reduction  of  lysosomal  uptake  and  retention 
of  vital  dye,  neutral  red,  and  by  a  protein-based 
cell  growth  assay.  Cytotoxicity  was  also  deter- 
mined after  a  4-hr  exposure  to  metals,  by  measur- 
ing the  inhibition  of  uridine  uptake.  Growth  of  A. 
hydrophila  was  reduced  by  50%  in  the  presence  of 
35  microM  Cd.  The  mycelial  growth  rate  of  T. 
viride  was  reduced  by  50%  in  the  presence  of  70 
microM  Cd  and  that  of  A.  niger  by  40  microM  Cd. 
Combinations  of  Cd  and  Ni  interacted  synergisti- 
cally  in  their  combined  toxicity  to  T.  viride,  but 
interacted  antagonistically  in  their  combined  toxic- 
ity to  A.  niger.  The  concentration  causing  a  50% 
reduction  in  cell  growth,  in  lysosomal  uptake  of 
neutral  red,  and  in  the  uptake  of  labeled  uridine  by 
the  mammalian  cells  was  9,  20,  and  70  microM  Cd, 
respectively,  and  0.42,  1.8,  and  1.7  microM  Ni, 
respectively.  In  each  cytotoxicity  assay  with  the 
mammalian  cells,  a  combination  of  Cd  and  Ni 
interacted  antagonistically.  In  each  assay,  Cd  was 
more  toxic  to  the  target  cells  than  Ni.  Although 
differential  sensitivity  to  the  relative  toxicity  of 
each  metal  was  evident.  (Main-PTT) 
W87-04156 


IMPROVED  BACTERIAL  GROWTH  TEST  FOR 
RAPID  WATER  TOXICITY  SCREENING, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  L.  Slabbert. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  4,  p  565-569, 

October  1986.  2  fig,  2  tab,  6  ref. 

Descriptors:  Descritpors:  *Bioindicators,  *Water 
pollution  effects,  *Water  analysis,  'Water  quality, 
•Bacterial  growth  test,  'Toxicity,  Nutrients, 
Heavy  metals,  Pollutant  identification,  Culture 
media,  Metal  toxicity,  Growth  rates,  Concentra- 
tion, Spectrophotometry. 

Pseudomonas  putida  was  cultured  under  modified 
test  conditions  aiming  at  a  sensitive  but  more  rapid 
growth  test  for  water  toxicity  screening.  Toxicity 
tests  were  conducted  with  Cu,  Cd,  Zn,  Hg,  Cn, 
phenol,  and  acetone.  Cell  density  measurements 
were  carried  out  using  spectrophotometry  on  cells 
grown  on  minimal  and  concentrated  growth 
medium.  By  increasing  or  decreasing  the  inoculum 
concentration  a  higher  or  lower  cell  density  was 
obtained  within  the  6  h  incubation  period.  Growth 
rate  of  P.  putida  in  nutrient  broth  was  higher  than 
in  minimal  medium.  A  low  cell  density  was  ob- 
tained when  culturing  in  0.8  g/L  nutrient  broth. 
The  lowest  EC50  value  for  cadmium  toxicity  was 
obtained  when  using  0.8  g/L  nutrient  broth  and  1  x 
concentration  minimal  medium.  The  1  x  concen- 
trated minimal  medium  was  preferred  to  the  0.8  g/ 
L  nutrient  broth  for  toxicity  tests  due  to  the  better 
growth  obtained  in  the  former.  A  high  correlation 
was  observed  between  toxicant  concentration  and 
growth  inhibition  for  all  chemicals  tested.  The 
advantages  of  this  growth  inhibition  test  are  that 
results  are  produced  within  8  h  and  it  compares 
favorably  with  other  growth  tests.  (Main-PTT) 
W87-04157 


ACUTE  TOXICITY  AND  QSAR  OF  CHLORO- 
PHENOLS  ON  DAPHNIA  MAGNA, 

Institut  Pasteur  de  Lyon  (France).  Lab.  of  Applied 

Hygiene. 

J.  Devillers,  and  P.  Chambon. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  4,  p  599-605, 

October  1986.  4  tab,  9  ref. 

Descriptors:  'Daphnia,  'Toxicity,  'Acute  toxicity, 
•Quantitative  structure  activity  relationship, 
•Chlorophenols,  Molecular  structure,  Alkaline 
water,  Population  exposure,  Concentration,  Biom- 
etry. 

Acute  toxicity  data  for  seventeen  chlorophenols 
towards  Daphnia  magna  and  the  possibilities  of 
deriving  QSAR's  (quantative  structure-activity  re- 


lationship) from  the  above  values  was  researched. 
Monochlorophenols,  dichlorophenols,  trichloro- 
phenols,  tetrachlorophenols,  and  pentachlorophen- 
ols  were  diluted  with  reconsituted  hard  water.  The 
range  of  exposure  concentrations  were  chosen  so 
that  3  or  4  percentages  of  immobilization  between 
10%  and  90%  could  be  obtained.  For  each  concen- 
tration, there  were  4  test  tubes.  Five  daphnids 
were  placed  in  each  test  tube.  After  a  24  h  expo- 
sure, daphnids  that  were  unable  to  swim  within  15 
sec  after  stimulation  were  considered  immobilized. 
Dissolved  oxygen,  pH,  and  temperature  were 
measured  at  the  end  of  the  toxicity  tests.  The 
results  were  considered  valid  if  dissolved  oxygen 
was  at  least  equal  to  25%  saturation,  if  percentage 
of  mortality  observed  for  the  controls  was  zero, 
and  if  IC50  of  the  reference  compound  ranged 
between  0.9  and  1.5  mg/L  after  24  h  exposure. 
Each  chemical  tested  was  assayed  in  duplicate  for 
a  minimum  of  3  replicates  on  different  days.  The 
results  suggest  that  the  number  and  the  position  of 
chlorine  substituents  in  the  phenol  affect  the  chlor- 
ophenols' toxicity  towards  Daphnia  magna.  Thus 
if,  acute  toxicity  of  the  compounds  increases  with 
the  degree  of  chlorination,  para-isomers  appear  to 
be  more  toxic  than  ortho-isomers.  (Main-PTT) 
W87-04160 


LONG-TERM  FISH  TOXICITY  TEST  USING 
THE  ZEBRAFISH:  EFFECT  OF  GROUP  FOR- 
MATION AND  TEMPORARY  SEPARATION 
BY  SEX  ON  SPAWNING, 

Bundesforschungsanstalt  fuer  Emaehrung,  Karls- 
ruhe (Germany,  F.R.). 
H.  Bresch,  M.  Markert,  R.  Munk,  and  O.  H. 
Spieser. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  4,  p  606-614, 
October  1986.  7  fig,  9  ref.  Federal  Environmental 
Agency  Research  program  10603001. 

Descriptors:  'Water  pollution  effects,  'Fish  physi- 
ology, 'Bioindicators,  'Fish,  'Toxicity,  'Zebra- 
fish,  'Spawning,  Reproduction,  Sex  ratios. 

Results  of  spawning  studies  with  zebrafish  in 
which  the  number  of  animals  per  group  and  the  sex 
ratio  varied  and  males  and  females  were  separated 
between  successive  spawnings  are  reported.  The 
study  also  investigated  how  widely  results  varied 
when  the  experiments  were  performed  under  simi- 
lar conditions  in  different  laboratories.  Throughout 
the  first  series  of  studies,  the  sexes  were  kept 
together  and  spawning  vessels  were  present.  Eggs 
were  counted  every  2  days.  In  subsequent  series, 
the  sexes  were  kept  separated  and  only  brought 
together  for  spawning.  The  number  of  eggs  re- 
leased increased  in  proportion  to  the  number  of 
animals.  The  differences  in  the  overall  egg  counts 
between  the  experiments  conducted  with  a 
male: female  ratio  of  1:1  or  2:1  were  not  regarded 
as  pronounced.  If  the  sexes  were  kept  separated  for 
one  week  or  at  most  two  weeks,  egg  production 
rates  were  not  significantly  different  from  those 
obtained  when  the  sexes  were  kept  together  con- 
tinuously. It  was  demonstrated  that  zebrafish 
spawning  tests  conducted  under  controlled  condi- 
tions gave  similar  results  in  different  laboratories. 
(Main-PTT) 
W87-04161 


COMPARATIVE  TOXICITY  OF  METHANOL 
AND  N.N-DIMETHYLFORMAMIDE  TO 
FRESHWATER  FISH  AND  INVERTEBRATES, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
S.  H.  Poirier,  M.  L.  Knuth,  C.  D.  Anderson- 
Buchou,  L.  T.  Brooke,  and  A.  R.  Lima. 
Bulletin    of    Environmental    Contamination    and 
Toxicology,  BECTA6,  Vol.  37,  No.  4,  p  615-621, 
October   1986.    1   tab,    18  ref,  EPA  Cooperative 
agreement  CR806864020. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Methanol,  'Nitrogen  compounds,  'Fish,  'Inver- 
tebrates, Rainbow  trout,  Bluegill,  Fathead 
minnow.  Midge,  Daphnia,  Population  exposure, 
Lake  Superior,  Tracers,  Mortality,  Gas-liquid 
chromatography,  Spectrophotometry,  Spectro- 
fluorimetry. 


Ninety-six-h  flow-through  acute  toxicity  testa  with 
methanol  and  N,N-dimethylformamide  (DMF) 
were  conducted  with  three  species  of  freshwater 
fish  (rainbow  trout,  bluegill,  fathead  minnow). 
Static  acute  toxicity  tests  (48  h)  were  conducted 
with  DMF  and  two  fresh  water  invertebrates 
(midge,  daphnid).  The  exposure  system  for  fish 
consisted  of  several  modified  proportional  diluters 
with  dilution  factors  ranging  from  0.6  to  0.8. 
Daphnid  exposures  were  conducted  in  200  mL 
erlenmeyer  flasks.  Midges  were  exposed  in  90  mm 
diameter  crystallizing  dishes.  Water  for  all  tests 
was  untreated  and  obtained  from  Lake  Superior. 
Samples  containing  methanol  and  DMF  were  ana- 
lyzed by  direct  aqueous  injection  gas-liquid  chro- 
matography. Methanol  was  monitored  in  fathead 
minnow  acute  exposure  by  using  Rhodamine  B  dye 
as  a  tracer.  Rhodamine  B  was  analyzed  using  a 
spectrofluorimeter.  All  other  exposure  samples 
were  analyzed  on  a  spectrophotometer.  For  fish, 
death  was  the  primary  endpoint.  Complete  immo- 
bilization of  the  daphnids  and  midges  was  used  as 
the  test  endpoint.  Determination  of  LC50  and 
EC50  and  their  95%  confidence  intervals  were 
made  using  the  Trimmed  Spearman  Karber 
method.  In  fish  there  was  little  change  in  the  LC50 
and  EC50  values  between  24-  and  96-h  exposures. 
Rainbow  trout  and  bluegills  exposed  to  methanol 
were  affected  immediately  in  the  two  highest  expo- 
sures and  most  mortalities  occurred  within  3  h 
after  initial  exposure.  Fathead  minnows  exposed  to 
methanol  were  affected  in  the  two  highest  expo- 
sures and  mortalities  occurred  within  the  first  12  h. 
Fish  exposed  to  DMF  showed  the  same  pattern  of 
death  and  stress  as  with  methanol.  Midges  and 
daphnids  exposed  to  DMF  were  affected  immedi- 
ately after  exposure,  and  deaths  occurred  in  all 
exposures  of  midge  and  in  the  three  highest  expo- 
sures for  daphnids.  (Main-PTT) 
W87-04162 


ACUTE  TOXICITY  OF  FENTHION  TO  FRESH- 
WATER LAMELLD3RANCH  MOLLUSC,  DS- 
DONAIA  CAERULEUS  (PRASHAD  1918), 
FROM  GODAVARI  RTVER  AT  PATTHAN-A 
BIOCHEMICAL  APPROACH, 
Marathwada  Univ.,  Aurangabad  (India).  Lab.  of 
Molluscan  Endocrinology  and  Aquatic  Toxicol- 
ogy- 

U.  H.  Mane,  S.  R.  Akarte,  and  D.  A.  Kulkarni. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  4,  p  622-628, 
October  1986.  1  fig,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Fenthion,  'India,  'Biochemistry,  'Mollusks,  Gly- 
cogen, Pesticides,  Population  exposure,  Lethal 
limit,  Concentration,  Tissue  analysis,  Survival, 
Proteins,  Lipids. 

The  effect  of  fenthion  on  biochemical  composition 
of  Indonaia  caeruleus  was  investigated.  I.  caeruleus 
were  exposed  to  nominal  (LC  0)  and  to  lethal  (96  h 
LC  50)  concentrations  of  fenthion.  The  nominal 
and  lethal  concentrations  of  fenthion  for  I.  caeru- 
leus were  7.2  and  13.6  ppb,  respectively.  At  the 
end  of  96  h  exposure,  animals  of  each  set  were 
sacrificed  to  isolate  selected  body  parts.  Each  body 
part  from  each  animal  set  was  analyzed  separately. 
Total  protein  and  glycogen  was  estimated  and  lipid 
was  extracted.  Total  cholesterol  was  also  estimat- 
ed. Nominal  (7.2  ppb)  and  lethal  (13.6  ppb)  expo- 
sure to  fenthion  effected  changes  in  protein,  glyco- 
gen, lipid  and  cholesterol  contents  in  I.  caeruleus. 
The  study  revealed  disfunctions  of  physiological 
processes  critical  for  the  survival  of  I.  caeruleus 
exposed  to  fenthion.  Certain  tissues  showed  in- 
creased or  decreased  glycogen  and  lipid  contents 
due  to  fenthion  toxicity,  which  may  actually  stimu- 
late certain  physiological  processes.  (Main-PTT) 
W87-04163 


GLUTATHIONE-DEPENDENT  TOXICITY  OF 
THE  ALGICTDE  l-CHLORO-2,4-DINITROBEN- 
ZENE  TO  DAPHNIA  MAGNA  STRAUS, 

Institute  of  Hygiene  and  Epidemiology, 

P.  J.  Dierickx,  and  C.  Vanderwielen. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  4,  p  629-632, 

October  1986.  1  fig,  1  tab,  13  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Descriptors:  'Water  pollution  effects,  •Glutathi- 
one, 'Toxicity,  *Algicides,  'Organic  compounds, 
•Daphnia,  Pesticides,  Concentration,  Population 
exposure,  Cultures,  Survival,  Xenobiotics. 

The  glutathione  (GSH)  status,  modified  by  two 
biochemically  different  ways,  on  the  toxicity  of  1- 
chloro-2,4-dinitrobenzene  (CDNB)  in  the  freshwa- 
ter organism  Daphnia  magna  was  investigated. 
Actue  toxicity  tests  were  conducted  on  adult  daph- 
nids.  CDNB  concentrations  ranged  from  0.12  to 
1.85  mg/L.  For  the  calculation  of  the  EC(I)50 
(effective  concentration  of  50%  immobility)  the 
number  of  mobile  daphnids  was  counted  in  each 
container.  Living  daphnids  were  put  in  test  solu- 
tions for  the  determination  of  the  GSH  content.  To 
study  the  decrease  or  increase  in  GSH,  L-buthion- 
ine-S,R-sulfoximine  (BSO)  and  L-Oxothiazolidine- 
4-carboxylic  acid  (OTC)  were  used.  Culturing  the 
daphnids  for  24  h  in  0.32  mM  OTC  resulted  m  an 
increase  of  about  40%  in  GSH  content,  while  in 
0.32  mM  BSO  a  decrease  of  about  40%  was  ob- 
served. CDNB  was  very  toxic  to  Daphnia  magna. 
OTC  enhanced  the  EC(I)50  values  by  44%  after  24 
h  and  by  80%  after  48  h;  it  thus  had  a  protecting 
effect.  BSO,  however,  reduced  the  EC(I)50  values 
by  18%  (24  h)  and  by  14%  (48  h),  and  thus 
enhanced  the  toxicity  of  the  algicide.  The  combi- 
nation of  both  series  of  experiments  clearly  demon- 
strated that  the  GSH  system  also  functions  in 
Daphnia  magna.  (Main-PTT) 
W87-04164 


GENERAL  CORROSION  FUNCTION  IN 
TERMS  OF  ATMOSPHERIC  POLLUTANT 
CONCENTRATIONS  AND  RAIN  PH, 

M.  Benarie,  and  F.  L.  Lipfert. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
10,  p  1947-1958,  October  1986.  6  tab,  48  ref.  Brook- 
haven  National  Lab  Contract  126600. 

Descriptors:  *Acid  rain,  *Air  pollution,  'Corro- 
sion, 'Hydrogen  ion  concentration,  'Water  pollu- 
tion effects,  Deposition,  Metals,  Alloys,  Construc- 
tion materials,  Mathematical  models,  Prediction, 
statistical  analysis. 

The  process  of  atmospheric  corrosion  of  metals 
can  be  represented  by  the  well-known  exponential 
expression  M  =  a  times  t  to  the  b  power  where  M 
is  the  metal  loss  during  the  exposure  time  (M:g/sq 
m;  t:years)  and  a  and  b  are  described  below.  The 
critical  review  of  the  available  corrosion  test  pro- 
grams yielded  a  data  basis  for  the  statistical  analy- 
sis of  the  parameters  a  and  b.  If  the  multiplicative 
factor  a  is  expressed  in  terms  of  t  sub  w,  the  time- 
of- wetness,  which  is  a  fraction  of  the  total  expo- 
sure time  t,  e.g.  t  sub  w  =  f  times  t,  then  a  =  f  to 
the  b  power  times  A,  and  A  may  be  approximated 
as  a  linear  function  of  the  S02  and  Cl(-)  deposition 
per  unit  surface.  For  example,  for  zinc,  the  follow- 
ing relationship  holds:  A  =  4.8  +  0.53  (S02  + 
Cl(-)  surface  deposition,  mg/sq  m/d).  Units  of  A: 
weight  loss  per  1  wetness  year,  g/sq  m.  The  above 
relationship  is  highly  significant  and  represents,  in 
conjunction  with  the  exponential  expression,  a  gen- 
eral formula  for  all  atmospheric  zinc  corrosion 
tests,  i.e.  it  is  an  effective  reconciliation  of  corro- 
sion results.  Its  predictive  error  is  less  than  +  or  - 
50%  for  one-half  of  the  cases  and  less  than  +  or  - 
20%  in  the  other  half.  Similar  expressions  have 
been  obtained  for  carbon  steel  and  for  copper.  In 
the  instance  of  carbon  steel,  the  predictive  accura- 
cy is  less  than  for  zinc  because  'carbon  steel'  was 
not  exactly  the  same  alloy  on  all  test  programs. 
For  copper  the  relationship  holds  quite  well,  but 
the  data  base  is  yet  small.  The  exponent  b,  which 
characterizes  the  diffusivity  of  the  corrosion  prod- 
uct layer,  can  be  expressed  as  a  function  of  the 
average  rain  pH.  For  zinc,  this  relationship  is:  b  = 
1.55  -  0.142  times  (average  rain  pH).  The  correla- 
tion is  very  highly  significant.  The  physical  con- 
cept explaining  the  parameters  a  and  b  is  strongly 
supported  by  observations  about  the  skyward  and 
groundward  exposed  corrosion  samples.  Tests  at 
sheltered  sites  (inside  louvered  cabin)  also  fit  into 
the  general  pattern.  (Author's  abstract) 
W87-04171 


PROBABILISTIC     ANALYSIS     OF     SLUDGE 
LAND  APPLICATION, 


Tighe  and  Bond,  Easthampton,  MA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04185 


SOIL  ACIDIFICATION  AND  VEGETATION 
CHANGES  IN  DECIDUOUS  FOREST  IN 
SOUTHERN  SWEDEN, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

U.  Falkengren-Grerup. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  339-347, 

October  1986.  4  fig,  4  tab,  20  ref. 

Descriptors:  'Acid  rain,  'Soil  acidification,  'De- 
ciduous forests,  'Vegetation  establishment, 
•Herbs,  'Decomposing  organic  matter,  Sweden, 
Hydrogen  ion  concentration,  Species  diversity, 
Soil  properties,  Nitrogen  deposition. 

Considerable  attention  has  been  paid  to  effects  of 
acid  deposition  on  trees,  much  less  to  herbs.  Acidi- 
fication of  soils,  either  occurring  naturally  or  as  an 
effect  of  deposition,  might  influence  the  occur- 
rence of  some  species  in  a  negative  or  positive 
way.  Thirtyfour  deciduous  forest  sites  in  southern 
Sweden,  originally  studied  in  1949-1970,  were  re- 
sampled  in  1984/85.  The  average  pH  change  in  the 
humus  layer  was  -0.78  and  -0.23  in  soils  originally 
studied  30-35  and  15-20  years  ago,  respectively. 
Cover  changes  in  the  field  layer  were  measured 
and  related  to  pH  changes.  The  number  of  species 
had  increased  in  spite  of  pH  decreases,  reaching  a 
maximum  at  pH  4.0-5.0,  while  the  total  cover  of 
the  field  layer  was  unchanged.  Two  groups  of 
species  showed  no  correlation  with  pH  decreases 
in  the  humus  layer,  A  large  number  of  species  had 
increased  in  cover  on  a  majority  of  sites  over  the 
entire  species  specific  pH  interval,  including  nitro- 
philic  species  (Rubus  idaeus,  Chamaenerium  angus- 
tifolium,  Aegopodium  podagraria,  Stellaria  ne- 
morum).  A  few  species  had  decreased  in  cover  on 
a  majority  of  sites  (Polygonatum  multiflorum,  Pul- 
monaria  officinalis,  Dentaria  bulbifera).  Some  spe- 
cies showed  a  covariation  with  pH  changes,  de- 
creasing in  cover  in  sites  in  the  acidic  part  of  the 
pH  interval  (Mercurialis  perennis,  Lamium  galeob- 
dolon,  Galium  odoratum,  Oxalis  acetosella,  Luzula 
pilosa).  Without  excluding  other  factors,  it  is  sug- 
gested that  the  increased  nitrogen  deposition  and 
the  increased  acidity  in  the  humus  layer  might 
cause  some  of  the  cover  changes  in  the  presented 
species.  (Alexander-PTT) 
W87-04189 


ACUTE  TOXICITY  OF  CADMIUM  TO  DE- 
FERENT LARVAL  STAGES  OF  CHIRONOMUS 
REPARIUS  (DIPTERA:  CHTRONOMIDAE) 
AND  ITS  ECOLOGICAL  SIGNIFICANCE  FOR 
POLLUTION  REGULATION, 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 
Biology. 

K.  A.  Williams,  D.  W.  J.  Green,  D.  Pascoe,  and  D. 
E.  Gower. 

Oecologia  OECOBX,  Vol.  70,  No.  3,  p  362-366, 
October  1986.  2  fig,  3  tab,  32  ref. 

Descriptors:  *  Toxicity,  'Cadmium,  'Larvae, 
'Midges,  'Lethal  concentration,  'Pollution  con- 
trol, 'Water  pollution  effects,  Detritivores,  Sensi- 
tivity, Tolerance,  Water  quality,  Aquatic  environ- 
ment, Heavy  metals,  Ecological  effects. 

Cadmium  enters  the  aquatic  environment  from  a 
variety  of  natural  and  industrial  sources  and  is 
generally  regarded  as  being  highly  toxic  to  all 
components  of  aquatic  communities.  In  order  to 
regulate  and  control  the  release  of  pollutants  such 
as  cadmium  into  freshwaters  it  is  essential  that  a 
comprehensive  toxicity  data  base,  including  effects 
on  the  most  susceptible  components  of  the  ecosys- 
tem be  established.  Acute  toxicity  tests  using  a 
static-with-replacement  testing  procedure  carried 
out  with  the  four  larval  instars  of  the  freshwater 
detritivore  Chironomus  riparius  (Meigen).  Median 
lethal  concentrations  (10,  24,  48,  and  96  h  LC  50's) 
indicated  great  differences  in  sensitivity  to  cadmi- 
um between  instars.  Larvae  became  more  tolerant 
with  increasing  age,  the  most  resistant  stage 
(fourth  instar)  having  a  24  h  LC  50  of  2,400  mg 
Cd/L,  approximately  950  times  greater  than  the 
corresponding  value  of  2. 1  mg  Cd/L  recorded  for 
the  most  sensitive  (first  instar)  stage.  These  obser- 


vations are  discussed  in  relation  to  the  establish- 
ment of  water  quality  standards.  (Alexander-PTT) 
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FAMILY  OUTBREAK  OF  GASTROENTERITIS 
DUE  TO  YERSINIA  ENTEROCOLITICA  SERO- 
TYPE 0:3  FROM  WELL  WATER, 

Ontario  Ministry  of  Health,  Peterborough.  Lab. 

Services  Branch. 

For  primary  bibliographic  entry  see  Field  5B. 
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INCREASES  IN  EXTRACTABLE  SULPHATE 
FOLLOWING  SOIL  SUBMERGENCE  WITH 
WATER,  DIXUTE  SULPHURIC  ACID  OR  ACID 
RAIN, 

Sheffield  Univ.  (England).  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
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DIET  OF  SUBYEARLING  CHINOOK  SALMON 

(ONCORHYNCHUS  TSHAWYTSCHA)  IN  THE 

COLUMBIA  RIVER  ESTUARY  AND  CHANGES 

EFFECTED    BY    THE    1980    ERUPTION    OF 

MOUNT  ST.  HELENS, 

National  Marine  Fisheries  Service,  Seattle,  WA. 

Northwest  and  Alaska  Fisheries  Center. 

R.  A.  Kirn,  R.  D.  Ledgerwood,  and  A.  L.  Jensen. 

Northwest  Science  NOSCAX,  Vol.  60,  No.  3,  p 

191-196,  August  1986.  2  fig,  2  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Salmon, 
•Fish  diets,  'Columbia  River,  'Estuaries,  'Volca- 
noes, 'Mount  St.  Helens,  'Ecology,  'Turbidity, 
Estuarine  environment,  Food  habits,  Predation, 
Amphipods,  Crustaceans,  Aquatic  insects,  Insects, 
Aquatic  animals,  Sedimentation,  Silt,  Fish,  Season- 
al variation,  Morphology. 

Stomach  contents  of  subyearling  chinook  salmon 
(Oncorhynchus  tshawytscha)  captured  in  the  Co- 
lumbia River  estuary  from  1979  to  1982  were 
examined.  Prey  were  identified  and  assigned  an 
index  of  relative  importance  using  percent  wet 
weight  and  percent  frequency  of  occurrence.  Diet 
was  examined  to  document  food  resources  used  at 
Jones  Beach  and  to  determine  if  extreme  turbidity 
from  the  May  18,  1980  eruption  of  Mount  St. 
Helens  caused  changes  in  types  of  food  consumed. 
Amphipods,  a  primary  dietary  constituent  in 
March,  April,  and  June  1979,  diminished  in  impor- 
tance following  the  eruption,  probably  due  to 
heavy  siltation.  They  were  almost  unused  as  a  food 
source  through  1981.  Insects  and  cladocerans 
became  the  primary  diet  constituents.  The  taxa  and 
morphological  stages  of  the  insects  consumed  did 
not  change  after  the  eruption.  In  1982,  mysids 
were  heavily  preyed  upon  by  subyearling  chinook 
salmon.  The  amphipod  population  apparently 
became  reestablished,  but  its  importance  as  a  diet 
constituent  was  less  than  that  of  mysids.  It  is 
concluded  that  the  eruption  of  Mount  St.  Helens 
will  not  have  long-term  effects  on  the  food  re- 
sources of  subyearling  chinook  salmon.  (Author's 
abstract) 
W87-04211 


NUTRIENT  DEMAND  AND  AVAIXABJIITY 
RELATED  TO  GROWTH  AMONG  NATURAL 
ASSEMBLAGES  OF  PHYTOPLANKTON, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
E.  White,  G.  Payne,  S.  Pickmere,  and  P.  Woods. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  2,  p   199-208, 
1986.  6  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Algae, 
'Phosphates,  'Nutrients,  'Nutrient  requirements, 
'Growth,  'Phytoplankton,  'Lakes,  'Ecology, 
Plankton,  Phosphorus,  Biomass,  Nitrogen,  Accu- 
mulation, Photosynthesis,  Chlorophyll,  Culturing 
techniques. 

In  the  summer  of  1984/85,  water  samples  from  10 
Central  Volcanic  Plateau  lakes  were  examined  for 
a  variety  of  plant  nutrient  components,  and  the 
plankton  were  subjected  to  three  short-term  physi- 
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ological  assays  which  indicate  nutrient  demand  and 
to  a  four-day  growth  assay.  In  samples  from  four 
of  the  lakes,  plankton  were  exposed  to  a  surfeit  of 
phosphorus,  for  they  were  bathed  in  substantial 
concentrations  of  dissolved  reactive  phosphorus 
and  their  capacity  to  accumulate  this  nutrient  was 
low,  indicating  that  their  phosphorus  stores  were 
substantially  full.  Algae  in  the  samples  from  all  10 
lakes  did  not  produce  chlorophyll  a  in  response  to 
orthophosphate  additions.  The  reverse  was  true 
when  ammonium  was  added.  Shortage  of  nitrogen 
prevented  increase  in  algal  biomass  in  the  samples 
from  all  lakes.  (Author's  abstract) 
W87-04215 


EFFECT  OF  ACID  MINE  WATER  ON  ES- 
CHERICHIA COLI:  STRUCTURAL  DAMAGE, 

Molecular  Biosystems,  San  Diego,  CA. 

A.  T.  Wortman,  H.  Voelz,  R.  C.  Lantz,  and  G.  K. 

Bissonnette. 

Current  Microbiology  CUMIDD,  Vol.  14,  No.  1, 

p  1-5,  1986.  4  fig,  21  ref. 

Descriptors:  •Acid  mine  drainage,  *Acidic  water, 
•Water  pollution  effects,  *Escherichia  coli,  'Mor- 
phology, 'Microbiological  studies.  Bacteria,  Spec- 
troscopy, X-ray  spectroscopy,  Microscopy,  Elec- 
tron microscopy,  Bacterial  analysis,  Water  analy- 
sis, Radiation,  Cultures,  Spectral  analysis,  Popula- 
tion exposure,  Ultraviolet  radiation. 

Escherichia  coli  B/5  12-h  cultures  were  exposed  to 
filter-sterilized  acid  mine  water  (AMW),  fixed  in 
situ,  and  examined  for  morphological  changes  by 
transmission  electron  microscopy,  scanning  elec- 
tron microscopy,  and  x-ray  spectrometry.  Thin 
sections  showed  that  layers  of  the  Gram-negative 
envelope  were  altered  and  often  lacking.  Also, 
polar  regions  of  the  cell  were  frequently  devoid  of 
cytoplasm.  AMW -exposed  cells  were  distorted  and 
had  an  amorphous  substance  associated  with  them. 
Spectra  obtained  by  x-ray  spectrometry  suggested 
that  this  amorphous  substance  was  cytoplasm 
rather  than  a  mineral  precipitate  from  AMW.  Mor- 
phometry analyses  of  control  and  AMW-exposed 
populations  showed  significant  differences  in  mean 
volume,  length,  and  width  of  cells  stressed  in 
AMW,  indicating  that  smaller  cells  were  selective- 
ly destroyed  by  the  action  of  AMW.  It  is  conclud- 
ed that  loss  of  cytoplasm  and  cell  lysis  were  the 
consequence  of  AMW  damage  to  the  bacterial 
envelope.  (Author's  abstract) 
W87-04234 


INDUCTION  OF  MICRONUCLEI  IN  PERD7H- 
ERAL  ERYTHROCYTES  OF  FISH  HETEROP- 
NEUSTES  FOSSILIS  BY  MITOMYCIN  C  AND 
PAPER  MTLL  EFFLUENT, 

Sambalpur  Univ.,  Burla  (India). 

R.  K.  Das,  and  N.  K.  Nanda. 

Mutation  Research  MUREAV,  Vol.  175,  No.  2,  p 

67-71,  October  1986.  1  fig,  2  tab,  18  ref. 

Descriptors:  'Tissue  analysis,  'Animal  pathology, 
•Water  pollution  effects,  'Monitoring,  'Bioindica- 
tors,  'Heteropneustes,  'Mitomycin  C,  'Pulp 
wastes,  'Effluents,  'Fish,  Pathology,  Industrial 
wastes,  White  water,  Pulp  and  paper  industry, 
Catfish,  India,  Mortality,  Toxicity. 

The  incidence  of  micronuclei  (MN)  in  the  periph- 
eral erythrocytes  of  the  fish  Heteropneustes  fossilis 
treated  with  mitomycin  C  (MMC)  and  paper  mill 
effluent  was  analyzed  to  assess  the  suitability  of  the 
fish  micronucleus  test  for  biological  monitoring  of 
environmental  genotoxicants,  and  to  detect  a  possi- 
ble genotoxic  effect  of  paper  mill  effluent  in  a 
vertebrate  system.  The  incidence  of  MN  in  blood 
cells  of  MMC-injected  fish  showed  a  dose-related 
increase;  the  incidence  of  such  particles  was  very 
low  in  controls.  The  particles  noted  as  MN  in  the 
effluent-exposed  set  were  identical  in  appearance 
to  those  in  the  MMC  set.  The  significant  increase 
in  MN  incidence  in  erythrocytes  of  fish  exposed  to 
effluent  clearly  demonstrates  its  genotoxic  effect. 
The  results  also  support  the  suitability  of  assessing 
peripheral  blood  of  fish  for  the  induction  of  MN  as 
a  short-term  test  for  monitoring  environmental 
genotoxicants,  including  water-borne  ones.  (Au- 
thor's abstract) 
W87-04238 


PHYSIOLOGICAL  RESPONSE  OF  SALT-TOL- 
ERANT AND  NONTOLERANT  ALFALFA  TO 
SALINITY  DURING  GERMINATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Plant  Sciences. 
S.  G.  Allen,  A.  K..  Dobrenz,  and  P.  G.  Battels. 
Crop  Science  CRPSAY,  Vol.  26,  No.  5,  p  1004- 
1008,  September-October  1986.  4  fig,  1  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Salinity, 
•Water  potential,  'Salt  tolerance,  •Germination, 
•Alfalfa,  Sodium  chloride.  Osmosis,  Accumula- 
tion, Ions,  Nutrients. 

Increasing  use  of  salt-tolerant  crop  species  is  a 
means  of  reclaiming  saline  agricultural  land  and 
bringing  marginally  productive  saline  soils  under 
cultivation.  Identification  of  the  physiological 
processes  involved  in  salt  tolerance  is  required  to 
develop  appropriate  selection  criteria  for  breeding 
salt-tolerant  crops.  For  this  purpose  selected  physi- 
ological characteristics  were  evaluated  in  5  alfalfa 
(Medicago  sativa)  populations,  selected  for  NaCl 
tolerance  during  seed  germination,  and  the  source 
population,  'Mesa-Sirsa'.  Seeds  were  germinated  in 
distilled  water  and  solutions  of  NaCl,  NaN03, 
KC1,  KN03,  and  mannitol,  ranging  from  -l.Oto  - 
1.6  MPa  osmotic  potential.  The  mean  difference  in 
percent  germination  between  Mesa-Sirsa  and  the 
most  salt-tolerant  population,  AZSR  1982,  was 
greater  in  the  NaCl  solutions  than  the  other  salt 
solutions  (P<0.01).  Seed  from  AZST  1982  also 
had  higher  percent  germination  than  Mesa-Sirsa  in 
mannitol  solutions  (90.6  and  2.8%,  respectively,  at 
-1.6  MPa  osmotic  potential).  Mesa-Sirsa  had  higher 
(P<0.01)  average  seed  respiration  rate  than  AZST 
1982  between  3  and  24  h  of  germination  in  NaCl 
solutions  of  -0.6  to  -1.8  MPa  osmotic  potential. 
There  was  no  significant  difference  between  Mesa- 
Sirsa  and  AZST  1982  for  Na(+)  or  Cl(-)  accumu- 
lation after  48  h  of  germination  in  NaCl  solutions 
of  -0.6  to  -1.8  MPa  osmotic  potential,  or  absorption 
of  tritiated  water  after  6  and  12  h  of  germination  in 
NaCl  solutions  of  -1.3  and  -2.0  MPa  osmotic  poten- 
tial. Selection  for  NaCl  tolerance  in  germinating 
alfalfa  seeds  results  in  two  separate  types  of  toler- 
ance: tolerance  of  an  inhibitory  effect  specific  to 
NaCl  and  tolerance  of  lowered  water  potential. 
Selection  for  NaCl  tolerance  of  alfalfa  during  ger- 
mination does  not  appear  to  influence  ion  accumu- 
lation or  the  rate  of  imbibitional  water  uptake. 
(Authors'  abstract) 
W87-04248 


OCCURENCE  AND  PUBLIC  HEALTH  SIG- 
NIFICANCE OF  INVERTEBRATES  IN  DRINK- 
ING WATER  SYSTEMS, 

Millipore  Corp.,  Bedford,  MA.  Membrane  Prod- 
ucts Div. 

R.  V.  Levy,  F.  L.  Hart,  and  R.  D.  Cheetham. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  9,  p  105-110,  September 
1986.  7  tab,  38  ref. 

Descriptors:  'Water  pollution,  'Pollutant  identifi- 
cation, 'Water  treatment,  'Drinking  water,  'In- 
vertebrates, 'Public  health,  'Pathogenic  bacteria, 
Chemical  treatment,  Water  supply,  Worcester, 
Massachusetts,  Chlorine,  Disinfection. 

Invertebrates  collected  from  the  water  distribution 
system  of  Worcester,  Mass.,  were  found  to  harbor 
a  variety  of  bacteria-some  of  which  may  be  patho- 
genic to  humans-and  to  protect  them  from  inacti- 
vation  by  chlorine  and  monchloramine.  Because 
filtration  and  chemical  treatment  of  water  may  not 
be  sufficient  to  prevent  occurence  of  invertebrates, 
new  approaches  to  disinfecting  particulates  in 
drinking  water  should  be  investigated.  Currently, 
the  best  approach  to  invertebrate  control  is  elimi- 
nation of  these  organisms  before  they  enter  the 
distribution  system  or  physical  or  chemical  modifi- 
cation of  their  potential  habitats  within  the  system. 
(Author's  abstract) 
W87-04277 


EFFECT  OF  SAFE  APPLICATION  RATE  (SAR) 
CONCENTRATIONS  OF  SOME  BIOCTDES  ON 
THE  GONADS  OF  THE  WATER  MURREL, 
CHANNA  PUNCTATUS  (BL.)  -A  BIOCHEMI- 
CAL STUDY, 
Punjab    Agricultural    Univ.,    Ludhiana    (India). 


Dept.  of  Zoology. 

P.  K.  Saxena,  K   Main,  and  J.  K  Kondal. 
Exotoxicology       and       Environmental       safety 
EESADV,  Vol.  12,  No.  1,  p  1-14,  August  1986.  6 
tab,  40  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  physi- 
ology, 'Path  of  pollutants,  'Biocides,  'Application 
rates,  'Biochemical  tests,  'Carbofuran,  'Fenitroth- 
ion,  'Channa  punctatus,  Population  exposure, 
Tissue  analysis,  Proteins,  Lipids,  RNA,  Ascorbic 
acid. 

The  effect  of  the  Safe  Application  Rate  (SAR) 
concentration  of  fenitrothion  50  percent  EC-  an 
organophosphate  and  carbofuran  3  percent  G-  a 
carbamate  on  the  gonads(o vanes/ testes)  of  Channa 
punctatus  was  studied  for  120  days  extending  over 
the  preparatory,  prespawning,  and  spawning 
phases  of  annual  reproductive  cycle.  The  studies 
have  revealed  that  the  levels  of  total  proteins, 
RNA,  total  lipids,  and  ascorbic  acid  decreased, 
while  those  of  the  cholesterol  and  the  phospholi- 
pids increased  following  exposure  to  the  two  bio- 
cides. Furthermore,  it  was  observed  that  in  both 
treatments  the  decline  in  the  levels  of  total  pro- 
teins, RNA,  total  lipids,  and  ascorbic  acid  was 
relatively  more  marked  in  the  testes  than  in  the 
ovaries,  while  increase  in  the  levels  of  phospholi- 
pids was  more  in  the  testes  in  both  treatments.  The 
results  suggest  that  the  decrease/increase  in  the 
levels  of  the  above-mentioned  biochemical  param- 
eters was  more  in  the  fenitrothion  treatment  than 
in  the  carbofuran  treatment  and,  therefore,  may  be 
considered  relatively  more  toxic  to  this  species. 
(Author's  abstract) 
W87-04278 


CORRELATION  OF  THE  FIVE  TEST  METH- 
ODS TO  ASSESS  CHEMICAL  TOXICITY  AND 
RELATION  TO  PHYSICAL  PROPERTD2S, 

Gifu  Coll.  of  Medical  Technology,  Seki  (Japan). 

Dept.  of  Hygiene. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04279 


PHYSIOLOGICAL  RESPONSES  OF  RAINBOW 
TROUT  IN  A  PULP  AND  PAPER  MTLL  RECD?- 
D3NT  DURING  FOUR  SEASONS, 

Finnish  Pulp  and  Paper  Research  Inst.,  Helsinki. 
J.  Tana,  and  E.  Nikunen. 

Exotoxicology  and  Environmental  Safety 
EESADV,  Vol.  12,  No.  1,  p  22-34,  August  1986.  1 
fig,  7  tab,  30  ref. 

Descriptors:  'Pulp  and  paper  industry,  Trout, 
'Toxicity,  'Effluents,  'Water  pollution  effects, 
'Population  exposure,  'Seasonal  variation, 
Wastewater,  Physiological  ecology,  Discharge, 
Field  tests. 

The  toxicity  of  pulp  and  paper  mill  effluents  was 
estimated  by  exposing  rainbow  trout  to  the  ef- 
fluents in  situ  during  four  seasons.  The  experiments 
were  carried  out  using  one  control  group  and  three 
test  groups  at  different  distances  from  the  dis- 
charge. After  a  10-day  exposure  mainly  hematolo- 
gical parameters  were  determined  from  the  caged 
fish.  The  caging  site  affected  most  of  the  15  param- 
eters analyzed.  Some  changes  were  detected  even 
at  the  farthest  caging  site,  8  km  from  the  discharge. 
The  time  of  year  strongly  influenced  the  results. 
Seasonal  variation  exceeded  the  variation  caused 
by  the  caging  site.  The  seasonal  alterations  can  be 
due  either  to  changes  in  water  or  fish  physiology 
or  both.  In  addition,  the  season  influenced  the 
responses  of  rainbow  trout  to  the  effluent  in  many 
parameters.  None  of  the  responses  detected  were 
observed  in  all  the  experiments.  The  only  signifi- 
cant changes  in  the  median  values  of  the  param- 
eters from  the  caging  experiment  were  a  decrease 
in  the  plasma  Mg(2  +  )  and  an  increase  in  the 
plasma  K  concentration.  The  results  indicate  that 
physiological  field  experiments  made  with  rainbow 
trout  at  different  times  of  year  cannot  be  compared 
with  each  other.  Thus,  a  control  group  must 
always  be  included  in  the  experimental  protocol. 
(Author's  abstract) 
W87-O4280 
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EFFECTS  OF  FENVALERATE  ON  BIOCHEMI- 
CAL PARAMETERS,  SURVIVAL,  AND  RE- 
PRODUCTION OF  DAPHNIA  MAGNA, 

Missouri  Univ.-Columbia.  Dept.  of  Entomology. 
M.  J.  Mckee,  and  C.  O.  Knowles. 
Exotoxicology       and       Environmental       Safety 
EESADV,  Vol.  12,  No.  1,  p  70-84,  Augutst  1986.  6 
fig,  3  tab,  41  ref. 

Descriptors:  'Water  pollution  effects,  'Pesticides, 
•Population  exposure,  •Biochemical  tests,  'Dapnia 
magna,  *Fenvalerate,  'Survival,  Reproduction, 
Concentration,  Lethal  levels. 

Daphnia  magna  were  exposed  to  fenvalerate  at 
various  concentrations  for  21  days.  On  days  7  and 
21  of  exposure,  levels  of  ribonucleic  acid  RNA), 
deoxyribonucleic  acis  (DNA),  adensine  diphophate 
(ADP),  adenosine  trephosphate  (ATP),  glycogen, 
and  lipid  were  measured,  and  the  results  were 
related  to  survival  and  reproduction  during  the  21 
day  test  period.  Survival  was  not  significantly  af- 
fected by  the  21-day  exposure:  however,  reproduc- 
tion was  reduced  at  fenvalerate  concentrations  of 
0.25  and  0.5  microgram/liter.  On  day  7,  protein, 
RNA,  ADP,  caloric  equivalents,  and  glycogen 
were  also  significantly  reduced  at  fenvalerate  0.25 
and  microgram/liter.  Thus,  these  biochemical  pa- 
rameters identified  the  same  no  observable  effect 
concentration  (NOEC)  as  did  reproduction.  Varia- 
bles derived  from  biochemical  parameters  were 
related  to  reduced  protein  growth  and  reporduc- 
rion.  Biochemical  determination  at  day  21  indicat- 
ed that  the  organisms  exposed  to  0.25  microgram/ 
liter  of  fenvalerate  were  not  different  from  con- 
trols, whereas  those  exposed  to  0.5  microgram/ 
liter  were  still  affected.  (Author's  abstract) 
W87-04282 


PHOTOTOXICITY  IN  AQUATIC  ORGANISMS: 
THE  PROTECTING  EFFECT  OF  BETA-CARO- 
TENE, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Chemis- 
try. 
W.  E.  Bennett,  J.  L.  Maas,  S.  A.  Sweeney,  and  J. 

Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  781- 
786,  1986.  4  fig,  Href. 

Descriptors:  •Phototoxicity,  *Aquatic  life,  •Beta- 
carotene,  'Alpha-terthienyl,  "Daphnia,  'Bioindica- 
tors,  *Water  pollution  effects,  'Protection,  Oxygen 
sensitizers,  Larvae,  Mosquitoes,  Aquatic  environ- 
ment, Toxicity,  Photoactivation. 

Oxygen  often  plays  an  important  role  in  the  mech- 
anism of  phototoxicity.  By  reacting  with  the  triplet 
state  of  an  electronically  excited  sensitizer,  it  pro- 
duces lethal  oxidizing  species,  singlet  oxygen  or 
superoxide  initially,  and  hydrogen  peroxide  and 
hydroxyl  radicals  through  subsequent  reactions. 
Photosensitizers,  therefore,  may  be  divided  into 
two  classes,  depending  upon  whether  or  not  their 
effects  are  medicated  by  oxygen.  Oxygen-depend- 
ent, or  photodynamic,  molecules  probably  consti- 
tute the  majority  of  the  known  phototoxic  com- 
pounds. Alpha-terthienyl,  a  powerful  singlet 
oxygen  sensitizer  which  was  already  known  to  be 
highly  toxic  to  several  aquatic  organisms  in  a  light- 
dependent  manner,  is  also  very  phototoxic  to 
Daphnia  magna.  The  24-h  LC50  value  for  orga- 
nisms treated  with  the  chemical  for  1  h  prior  to  1  h 
of  irradiation  with  UV  light  was  1.3  microgram/L. 
Beta-carotene,  a  well-known  singlet  oxygen 
quencher,  provides  some  protection  to  Daphnia 
magna  and  to  larvae  of  the  mosquito  Aedes  aegypti 
irrradiated  in  the  presence  of  alpha-terthienyl. 
However,  the  mechanism  of  the  protecting  effect  is 
very  unlikely  to  be  based  on  singlet  oxygen 
quenching,  because  very  large  ratios  of  quencher 
to  sensitizer  were  required.  (Alexander-PTT) 
W87-04285 


PHOTOSYSTHESIS,  LEAF  CONDUCTANCE, 
AND  WATER  RELATIONS  OF  COWPEA 
UNDER  SALINE  CONDITIONS, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-04298 


SALINITY,  WATER  MANAGEMENT  AND 
FERTTLTTY  INTERACTIONS  ON  YTELD  AND 
NITROGEN  FLXATION  IN  SNAP-BEANS, 

Utah  State  Univ.,  Logan.  Dept.  of  Plant  Science. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-04299 


ZOOPLANKTON  ABUNDANCE,  COMMUNI- 
TY STRUCTURE  AND  DYNAMICS  IN  RELA- 
TION TO  INORGANIC  TURBIDITY,  AND 
THEIR  IMPLICATIONS  FOR  A  POTENTIAL 
FISHERY  IN  SUBTROPICAL  LAKE  LE  ROUX, 
SOUTH  AFRICA, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst, 
of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04305 


ACUTE  AND  CHRONIC  TOXICITY  OF  CAD- 
MIUM TO  DIFFERENT  LIFE  HISTORY 
STAGES  OF  THE  FRESHWATER  CRUSTA- 
CEAN ASELLUS  AQUATICUS  (L), 
University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 
Biology. 

D.  W.  J.  Green,  K.  A.  Williams,  and  D.  Pascoe. 
Archives   of  Environmental   Contamination   and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  465-471, 
1986.  3  fig,  1  tab,  42  ref.  European  Commission 
Grant  ENV  773  UK  (H). 

Descriptors:  'Toxicity,  'Cadmium,  *Life  history 
studies,  'Crustaceans,  'Water  pollution  effects, 
Isopods,  Concentration,  Lethal  limit,  Heavy 
metals,  Eggs,  Tolerance,  Macroinvertebrates,  Pre- 
diction, Hazardous  materials,  Pollutants,  Aquatic 
environment,  Aquatic  life. 

Water  quality  standards  designed  to  protect  aquat- 
ic ecosystems  are  derived  from  toxicity  tests  on 
representative  freshwater  organisms  including  ma- 
croinvertebrates. In  such  tests,  it  is  important  that 
the  most  sensitive  stages  of  the  life  history  are 
identified  if  the  results  are  to  be  ecologically  rele- 
vant and  of  use  in  predicting  effects  of  pollutants  in 
the  field.  Different  life-history  stages  of  the  fresh- 
water isopod  crustacean  Asellus  aquaticus  were 
exposed  to  a  range  of  cadmium  concentrations 
using  a  semi-static  toxicity  testing  procedure. 
Median  lethal  concentrations  (96-hr  LC50)  ranged 
from  80  microgram(ug)  Cd/L  for  juveniles  to  > 
2,000  ug  CD/L  for  embryos.  Pre-treatment  of  eggs 
with  cadmium  did  not  increase  their  tolerance  to 
the  metal  as  juveniles.  The  responses  of  each  stage 
are  discussed  in  relation  to  the  use  of  macroinver- 
tebrate  toxicity  test  data  in  predicting  the  hazard- 
ous effects  of  pollutants.  (Alexander-PTT) 
W87-04315 


EFFECTS  OF  CADMIUM,  2,4-DICHLORO- 
PHENOL,  AND  PENTACHLOROPHENOL  ON 
FEEDING,  GROWTH,  AND  PARTICLE-SIZE- 
CONVERSION  EFFICIENCY  OF  WHITE 
SUCKER  LARVAE  AND  YOUNG  COMMON 
SHINERS, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
U.  Borgmann,  and  K.  M.  Ralph. 
Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  473-480, 
1986.  3  fig,  2  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Cadmium, 
•Phenols,  *Feeding  rates,  'Growth  rates,  'Larvae, 
'Sucker,  'Shiner,  Biomass,  Zooplankton,  Popula- 
tion exposure,  Sublethal  limit,  Concentration,  Pro- 
ductivity, Predators,  Trophic  level,  Aquatic  envi- 
ronment, Fish  physiology,  Heavy  metals. 

Most  toxicological  data  are  collected  in  the  labora- 
tory using  single  species  experiments.  It  is  usually 
difficult  to  extrapolate  from  such  studies  and  pre- 
dict toxicant  effects  in  the  field,  where  complex 
species  interactions  can  occur.  A  prerequisite  to 
such  extrapolation  is  at  least  a  rudimentary  under- 
standing of  how  the  ecosystem  functions.  Feeding 
rates,  growth  rates,  and  biomass  conversion  effi- 
ciencies were  determined  for  white  sucker  larvae 
and  young  common  shiners  fed  natural  zooplank- 
ton during  one  week  exposures  to  cadmium  (suck- 
ers and  shiners),  2,4-dichlorophenol  (DCP)  (shiners 


only),  or  pentachlorophenol  (PCP)  (shiners  only). 
All  three  toxicants  significantly  (P<0.01)  reduced 
growth  rates  at  sublethal  concentrations.  Growth 
rates  were  reduced  up  to  67  to  100%  by  DCP  and 
cadmium,  but  the  effect  was  smaller  (a  25%  reduc- 
tion) for  shiners.  Feeding  rates  were  not  signifi- 
cantly affected  by  cadmium  or  DCP  exposure,  but 
shiners  exposed  to  PCP  had  significantly  increased 
feeding  rates.  All  toxicants,  therefore,  reduced 
conversion  efficiencies  by  >  50%  at  sublethal  con- 
centrations. Toxicants  which  reduce  conversion 
efficiency  have  the  potential  for  reducing  the  pro- 
duction of  top  predators  (large  piscivores)  by  an 
amount  greater  than  the  relative  effect  on  any  one 
trophic  level  (as  demonstrated  in  laboratory  ex- 
periments) because  reductions  in  efficiency  over 
multiple  trophic  levels  are  cumulative.  (Alexander- 
PTT) 
W87-04316 


HEAVY  METAL  TOXICITY  TO  FISH  AND 
THE  INFLUENCE  OF  WATER  HARDNESS, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 

Biology. 

D.  Pascoe,  S.  A.  Evans,  and  J.  Woodworth. 

Archives   of  Environmental    Contamination   and 

Toxicology  AECTCV,  Vol.  15,  No.  5,  p  481-487, 

1986.  4  tab,  45  ref. 

Descriptors:  'Heavy  metals,  'Toxicity,  'Alkalini- 
ty, 'Fish,  'Water  pollution  effects,  'Trout,  Water 
quality,  Chemical  reduction,  Accumulation, 
Aquatic  environment,  Fish  physiology,  Aquatic 
life. 

It  has  been  recognized  that  the  toxicity  of  some 
heavy  metals  to  freshwater  fish  is  reduced  in  hard 
water  compared  with  soft.  Previous  studies  dem- 
onstrated that  the  survival  time  of  sticklebacks  in 
lead  or  zinc  solutions  could  be  considerably  ex- 
tended by  the  addition  of  cadmium,  as  the  chloride 
or  nitrate,  to  the  metal  salt  solution  and  speculated 
about  the  feasibility  of  treating  effluents  from  lead 
and  zinc  workings  with  calcium  in  order  to  protect 
freshwater  animals.  Toxicity  tests  with  rainbow 
trout  confirm  that  cadmium  is  less  toxic  in  hard 
water  (96  hr  LC50  =  2.6  mg  Cd/L)  than  in  soft 
water  (96  hr  LC50  =  1.3  mg  Cd/L).  Water  quality 
studies  indicate  that  this  is  not  due  to  a  chemical 
reduction  of  available  cadmium  in  hard  water  and 
no  significant  differences  in  cadmium  uptake  were 
detected  between  fish  from  the  two  levels  of  hard- 
ness. Possible  explanations  for  the  effect  of  hard- 
ness on  heavy  metal  toxicity  to  fish  are  discussed. 
(Alexander-PTT) 
W87-04317 


UPTAKE  OF  SEDIMENT-BOUND  LEAD  AND 
ZINC  BY  THE  FRESHWATER  ISOPOD  ASEL- 
LUS COMMUNIS  AT  THREE  DIFFERENT  PH 
LEVELS, 

Cook  Coll.,  New  Brunswick,  NJ.  Dept.  of  Envi- 
ronmental Science. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04319 


SELENIUM  UPTAKE  AND  TRANSFER  IN  AN 
AQUATIC  FOOD  CHAIN  AND  ITS  EFFECTS 
ON  FATHEAD  MINNOW  LARVAE, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Biological 

Sciences. 

W.  N.  Bennett,  A.  S.  Brooks,  and  M.  E.  Boraas. 

Archives   of  Environmental    Contamination   and 

Toxicology  AECTCV,  Vol.  15,  No.  5,  p  513-517, 

1986.  3  fig,  1  tab,  31  ref.  Electric  Power  Research 

Institute  Contract  1631-1. 

Descriptors:  'Selenium,  'Accumulation,  'Food 
chains,  'Water  pollution  effects,  'Minnows, 
'Larvae,  Algae,  Rotifers,  Heavy  metals,  Fish, 
Concentration,  Diets,  Toxicity,  Mortality,  Aquatic 
environment,  Ecology,  Aquatic  life. 

Selenium  in  the  aquatic  environment  comes  from 
the  weathering  of  selenite-containing  shale  deposits 
and  soils,  combustion  of  fossil  fuels,  metal  smelting 
and  refining  and  leaching  from  agricultural  areas. 
Selenium  has  both  beneficial  and  toxic  effects  de- 
pending   on    conditions.     The    transfer    of    Se 
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Group  5C— Effects  Of  Pollution 

(Na2Se04)  was  followed  through  a  laboratory 
food  chain  (water-algae-rotifer-larval  fish)  and  its 
effect  on  larval  fathead  minnows  (Pimephales  pro- 
melas).  Selenium  transfer  between  algae  (Chlorella 
pyrenoidosa)  and  rotifers  (Brachionus  calyciflorus) 
was  a  function  of  time  and  food  availability.  Seleni- 
um concentrations  in  the  rotifers  ranged  from  46  to 
91  microgram(ug)  Se/g  dry  weight  after  5  hr  of 
feeding.  Selenium  concentrations  (+  or  -  SD)  in 
larval  fish  reached  61.1  +  or  -  1.1  ug  Se/g  for  17 
day-old  larvae  after  7  and  9  days  of  feeding  with 
Se-contaminated  rotifers,  respectively.  Final  dry 
weights  of  larvae  fed  Se-contaminated  rotifers 
were  significantly  lower  than  those  of  controls, 
although  acute  toxicity  (mortality)  was  not  demon- 
strated. The  biological  half-life  of  food -derived  Se 
in  the  larvae  was  28  days.  (Alexander-PTT) 
W87-04321 


RUTHENIUM  NITROSYL  COMPLEXES:  TOX- 
ICITY TO  ESCHERICHIA  COLI  AND  YEASTS 
AND  UPTAKE  BY  MARINE  BACTERIA, 

King's  Coll.,  London  (England).  Dept.  of  Microbi- 
ology. 

J.  F.  Gibson,  R.  K.  Poole,  M.  N.  Hughes,  and  J.  F. 
Rees. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  519-523, 
1986.  4  fig,  17  ref. 

Descriptors:  'Ruthenium  complexes,  'Nitrogen 
compounds,  'Toxicity,  'Escherichia  coli,  'Yeasts, 
'Bioaccumulation,  'Marine  bacteria,  'Water  pollu- 
tion effects,  Accumulation,  Concentration,  Growth 
rates,  Enzymes,  Effluents,  Sediments,  Aquatic  en- 
vironment, Bacteria,  Inhibition,  Ruthenium  nitro- 
syl  complexes. 

Ruthenium-containing  effluent  from  nuclear  waste 
reprocessing  plants  is  discharged  into  the  sea,  for 
example  at  Sellafield  on  the  Cumbrian  coast  in  the 
United  Kingdom.  The  ruthenium,  a  fission  product 
of  uranium,  has  been  regarded  as  one  of  the  trou- 
blesome radioactive  elements  (103Ru,  106Ru)  in 
such  discharges,  although  the  total  amounts  have 
been  small.  The  toxicity  and  possible  accumulation 
of  ruthenium  nitrosyl  complexes  by  marine  bacte- 
ria and  test  organisms  were  studied.  A  range  of 
these  complexes  show  no  toxic  effects  towards 
Escherichia  coli  K12  at  concentrations  of  mM  and 
below.  Yeasts  are  more  sensitive,  showing  effects 
on  growth  at  10  micromolar.  The  ruthenium  nitro- 
syl complexes  tested  are  unable  to  permeate  the 
cytoplasmic  membrane  of  E.  coli.  This  may  ac- 
count for  their  lack  of  toxicity.  However,  these 
compounds  did  not  have  significant  inhibitory  ef- 
fects on  Mg(2-|-)-ATPase  activity  in  cell-extracts, 
150  values  lying  in  the  range  2  to  125  micromol/ 
mg  protein.  Marine  bacteria  are  capable  of  taking 
up  ruthenium  complexes  from  simulated  effluent, 
but  this  cannot  be  demonstrated  in  the  presence  of 
sediment  which  competes  effectively  for  binding  of 
complexes.  There  is  minimal  likelihood  of  concen- 
tration of  ruthenium  compounds  from  effluents  by 
marine  bacteria.  (Alexander-PTT) 
W87-04322 


EFFECTS  OF  SUSPENDED  SOLIDS  ON  THE 
BIOAVAILABILITY  OF  CHLORDANE  TO 
DAPHNIA  MAGNA, 

Johns  Hopkins  Univ.,  Shady  Side,  MD.  Aquatic 

Ecology  Section. 

W.  S.  Hall,  K.  L.  Dickson,  F.  Y.  Saleh,  and  J.  H. 

Rodgers. 

Archives   of  Environmental   Contamination   and 

Toxicology  AECTCV,  Vol.  15,  No.  5,  p  529-534, 

1986.  5  fig,  3  tab,  18  ref. 

Descriptors:  'Suspended  solids,  'Water  pollution 
effects,  'Bioavailability,  'Chlordane,  'Daphnia, 
Pesticides,  Organic  carbon,  Concentration,  Mortal- 
ity, Population  exposure,  Sediments,  Clays, 
Threshold  levels,  Aquatic  environment,  Aquatic 
life. 

The  effects  of  chemicals  on  aquatic  organisms 
depend  on  the  interaction  of  physical,  chemical, 
and  biological  factors  as  well  as  the  duration  of 
exposure.  Their  relative  importance  will  vary  de- 
pending upon  the  organism,  inherent  properties  of 
the  chemical,  and  interactions  between  the  chemi- 


cal and  receiving  systems.  Research  was  conduct- 
ed to  asses  the  importance  of  suspended  solids  (ss) 
types  and  levels  and  associated  organic  carbon 
contents  on  the  bioavailability  of  chlordane  to 
Daphnia  magna.  The  dose  response  relationship  of 
D.  magna  to  chlordane  was  established  in  the 
absence  of  suspended  solids.  Test  waters  with  sus- 
pended solids  levels  of  approximately  0,  100,  500, 
and  750  mg/L  contained  a  chlordane  concentra- 
tion which  caused  80%  mortality  of  the  test  popu- 
lation in  48-hr.  The  effects  of  different  types  and 
levels  of  suspended  solids  on  D.  magna  mortality 
were  observed.  Both  montmorillonite  clay  (0  or- 
ganic carbon)  and  pond  sediments  (1.7%  organic 
carbon)  reduced  bioavailability  of  chlordane  to  D. 
magna.  Suspended  solids  characteristics  were  not  a 
determining  factor  in  the  reduction  of  the  bioavai- 
lability of  chlordane  to  D.  magna  as  long  as  a 
threshold  level  (>200  to  300  mg/L)  of  suspended 
solids  was  present.  (Alexander-PTT) 
W87-04323 


CONTROL  OF  THE  FRESHWATER  FOULING 
BIVALVE  CORBICULA  FLUMINEA  BY  HALO- 
GENATION, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Biology. 

F.  G.  Doherty,  J.  L.  Farris,  D.  S.  Cherry,  and  J. 
Cairns. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  535-542, 
1986.  3  fig,  3  tab,  23  ref. 

Descriptors:  'Population  control,  'Halogenation, 
•Water  pollution  effects,  'Pollution  control, 
'Fouling,  'Mollusks,  'Corbicula,  Morality,  Toxici- 
ty, Asiatic  clams,  Halogens,  Chlorine,  Bromine, 
Temperature,  Sensitivity,  Concentration,  Field 
tests,  Aquatic  life,  Population  exposure. 

Mortality  levels  for  adult  and  juvenile  Asiatic 
clam,  Corbicula  fluminea,  were  determined  after 
exposure  to  halogens  (chlorine,  bromine)  in  28  to 
32-day  laboratory  and  field  (industrial  water 
supply)  tests.  Low  levels  of  mortality  (<53%) 
were  generated  in  laboratory  studies  on  exposure 
to  constant  doses  of  total  residual  chlorine  (TRC) 
when  mean  test  temperatures  were  <  16  C.  Mortal- 
ity levels  were  elevated  (>53%)  when  test  speci- 
mens were  exposed  to  comparable  TRC  levels  (0.2 
to  1.0  mg/L)  at  temperatures  in  excess  of  18  C. 
Mortalities  generated  among  adults  by  an  initial  14- 
day  low  dose  (0.25  mg/L  TRC)  followed  by  an  18- 
day  high  dose  (0.50  to  1.00  mg/L  TRC;  >80% 
mortality)  were  comparable  to  those  from  a  con- 
stant high  dose  (0.50  to  1.00  mg/L;  60  to  95% 
mortality).  Adults  and  juveniles  were  comparably 
sensitive  to  halogen  concentrations  adequate  for 
control.  There  is  no  substantial  difference  in  the 
effectiveness  of  either  chlorine  or  bromine  in  con- 
trolling adult  and  juvenile  stages  of  C.  fluminea. 
Field  studies  conducted  in  the  spring  and  fall  pro- 
duced markedly  dissimilar  results.  Mortality  levels 
during  the  spring  field  study  exceeded  90%  after 
28  days  of  exposure  to  0.25  mg/L  TRC,  while 
ambient  temperatures  rose  from  20  to  25  C.  Mor- 
tality levels  not  exceeding  23%  were  observed 
among  test  organisms  after  28  days  of  exposure  to 
elevated  TRC  levels  (<0.50  mg/L),  while  ambient 
temperatures  were  declining  from  20  to  12  C 
during  October  and  November  1985.  (Author's 
abstract) 
W87-04324 


INFLUENCE  OF  AQUATIC  HUMUS  ON  THE 
BIOAVATLABHJTY  OF  CHLORINATED  MI- 
CROPOLLUTANTS  IN  ATLANTIC  SALMON, 

Senter  for  Industriforskning,  Oslo  (Norway). 
G.  E.  Carlberg,  K.  Martinsen,  A.  Kringstad,  E. 
Gjessing,  and  M.  Grande. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  543-548, 
1986.  5  fig,  2  tab,  29  ref 

Descriptors:  'Decomposing  organic  matter,  'Bioa- 
vailability, 'Chlorinated  compounds,  'Pollutants, 
•Water  pollution  effects,  'Salmon,  Fish  physiolo- 
gy, Fish,  Bioaccumulation,  Comparison  studies, 
Bioconcentration,  MicropoUutants,  Organic  com- 
pounds, Atlantic  salmon,  Lakes,  Seasonal  varia- 
tion, Toxicity. 


Humic  substances  represent  a  major  fraction  of  the 
organic  matter  in  natural  waters;  aquatic  humus 
consists  of  very  complex  organic  compounds  of 
terrestrial  origin,  probably  with  no  toxic  effects. 
The  possible  influence  of  natural  humic  water  on 
the  uptake  of  2,4,6-trichlorophenol,  tetrachlor- 
guaiacol,  lindane  and  2,4',5-trichlorobiphenyl  in 
Atlantic  salmon  underyearlings  was  studied,  using 
a  semistatic  test  procedure.  Springtime  humus 
water  reduced  the  bioconcentration  factors  for 
both  the  2,4,6-trichlorophenol  and  lindane  about  18 
percent  compared  to  lake  water.  No  reduction  in 
the  bioconcentration  factor  was  observed  for  te- 
trachloroguaiacol.  Autumn  humus  water  reduced 
the  bioconcentration  factor  of  2,4',5-trichlorobi- 
phenyl 30  percent  compared  to  lake  water,  while 
no  reduction  was  observed  for  lindane.  The  results 
have  shown  that  natural  humus  water  can  reduce 
the  bioavailability  of  organic  micropollutants  to- 
wards fish.  The  effect  is  different  for  different 
compounds  and  also  depends  on  the  nature  of  the 
humus.  (Alexander-PTT) 
W87-04325 


EFFECT  OF  SUBLETHAL  PENTACHLORO- 
PHENOL  ON  EARLY  OOGENESIS  IN  MA- 
TURING FEMALE  RAINBOW  TROUT 
(SALMO  GAIRDNERD, 

Concordia  Univ.,  Loyola  Campus,  Montreal 
(Quebec).  Water  Pollution  Research  Lab. 
J.  J.  Nagler,  P.  Aysola,  and  S.  M.  Ruby. 
Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  5,  p  549-555, 
1986.  6  fig,  5  tab,  36  ref.  NSERC  (Canada)  Grant 
A-7609. 

Descriptors:  'Pentachlorophenol,  'Oogenesis, 
•Toxicity,  'Trout,  'Water  pollution  effects,  Atre- 
sia, Population  exposure,  Seasonal  variation,  Fish 
physiology,  Rainbow  trout,  Sublethal  levels,  Fish, 
Aquatic  ufe,  Pollutants,  Fungicides,  Organic  com- 
pounds, Pesticides. 

As  an  aquatic  pollutant,  pentachlorophenol  (PCP) 
is  common  in  surface  waters  receiving  effluent 
from  the  forest  products  industry.  It  is  used  pri- 
marily as  a  fungicide  in  pulp  and  paper  processing 
and  wood  preservation.  Female  rainbow  trout 
(Salmo  gairdneri)  were  exposed  to  sublethal  levels 
of  purified  pentachlorophenol  (99  =  %  PCP)  and 
the  effects  upon  ovarian  development  were  as- 
sessed. A  significant  increase  in  atresia  among 
Stage  2  oocytes  (Balbiani  stage),  was  recorded  in 
females  exposed  for  18  days  to  22  and  49  micro- 
gram (ug)/L  during  July  1984.  The  number  of 
viable  Stage  2  oocytes,  relative  to  controls,  were 
reduced  to  52%  and  19%  at  22  and  49  ug/L, 
respectively,  significantly  reducing  the  number  of 
viable  oocytes  available  to  complete  oogenesis.  A 
similar  response  under  identical  conditions  was  not 
observed  in  December  1983.  This  is  the  first  report 
demonstrating  a  significant  effect  on  oogenesis  fol- 
lowing sublethal  PCP  exposure  during  early 
summer.  (Alexander-PTT) 
W87-04326 


EFFECT  OF  SUBLETHAL  CYANIDE  EXPO- 
SURE ON  PLASMA  VITELLOGENIN  LEVELS 
IN  RAINBOW  TROUT  (SALMO  GAIRDNERI) 
DURING  EARLY  VTTELLOGENESIS, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Dept.  of  Biology. 

S.  M.  Ruby,  D.  R.  Idler,  and  Y.  P.  So. 

Archives   of  Environmental    Contamination   and 

Toxicology  AECTCV,  Vol.  15,  No.  5,  p  603-607, 

1986.  2  fig,  1  tab,  42  ref. 

Descriptors:  'Water  pollution  effects,  'Sublethal 
levels,  'Population  exposure,  'Cyanide,  'Trout, 
•Plasma,  'Vitellogenesis,  Radioimmunoassay,  Sen- 
sitivity, Toxicity,  Eggs,  Fish  physiology,  Rainbow 
trout,  Fish,  Aquatic  life,  Concentration. 

Cyanide  was  chosen  as  the  toxicant  because  of  its 
widespread  occurrence  in  terrestrial  and  aquatic 
ecosystems  attributable  to  both  natural  and  man- 
made  sources.  Cyanides  are  considered  among  the 
major  pollutants  of  receiving  waters.  Its  presence 
at  sublethal  levels  in  the  aquatic  environment  af- 
fects fish   physiology,   particularly   reproduction. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Watte  Treatment  Processes — Group  5D 


Female  rainbow  trout  Salmo  gairdneri  were  ex- 
posed to  0.01  mg/L  hydrogen  cyanide  (HCN)  for 
12  days  at  12.5  =  or  -  0.5  C  at  the  on  set  of 
vitellogenesis  (May-June).  Plasma  vitellogenin 
levels  were  measured,  utilizing  a  homologous  ra- 
dioimmunoassay specifically  developed  for  this 
species.  Exposure  to  HCN  reduced  vitellogenin 
levels  in  the  plasma  to  levels  recorded  in  the 
control  non-vitellogenic  group.  Similarly,  the  gon- 
adosomatic  index  declined  steadily  throughout  the 
experimental  period  in  vitellogenic  females  ex- 
posed to  cyanide  while  no  difference  was  observed 
in  hepatosomatic  indices  relative  to  controls.  The 
high  sensitivity  of  the  radioimmunoassay  for  vitel- 
logenin utilized  in  this  study  has  permitted  a  rapid 
assessment  of  the  effects  of  low  levels  of  this 
toxicant  on  yolk  production.  The  findings  indicate 
that  exposure  of  naturally  reproducing  female  rain- 
bow trout  to  this  low  concentration  of  HCN 
during  early  vitellogenesis  would  eliminate  an  im- 
portant source  of  yolk  precursor  synthesized  in  the 
liver  and  sequestered  by  the  ovary.  (Alexander- 
PTT) 
W87-04329 


ESTIMATION  OF  THE  INTERACTION  OF 
IONS  AND  THEIR  DIFFERING  TOXICITY 
DURING  THE  PHYTOINDICATION  OF  SOIL 
SALINITY, 

Astarakhan  Teacher's  Coll.  (USSR). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04338 


MICROORGANISMS  IN  WATERS  CONTACT- 
ING ENRICHMENT  TAJXINGS  OF  QUARTZ- 
SULFTOE-TUNGSTEN  ORES, 

Chita  Inst,  of  Natural  Resources  (USSR). 
N.  M.  Chashchina,  L.  E.  Kukharchuk,  and  T.  M. 
Shchukina. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
2,  p  73-77,  March-April  1986.  3  tab,  14  ref.  Trans- 
lated from  Ekologiya,  No.  2,  p  17-22,  March-April 
1986. 

Descriptors:  'Water  pollution  effects,  'Tungsten 
ores,  'Soil  bacteria,  'Transbaikalia,  'Weathering, 
•Soil  water,  Mine  tailings,  USSR,  Thermophilic 
bacteria,  Sulfate-reducing  bacteria,  Sulfate  ions, 
Acid  pollution. 

The  role  of  microorganisms  in  the  weathering  of 
minerals  on  the  tailings  of  a  tungsten  enrichment 
plant  at  the  Bukuka  quartz-sulfide-tungsten  deposit 
in  eastern  Transbaikalia  (USSR)  was  investigated. 
The  enrichment  tailings  are  colonized  by  a  specific 
microflora  including  autotrophic  species  of  thionic 
bacteria,  the  thermophilic  forms  of  bacteria,  and 
sulfate-reducing  bacteria,  with  the  virtual  disap- 
pearance of  heterotrophic  microorganisms.  The 
active  leaching  of  minerals  entering  the  tailings 
occurs  under  the  action  of  this  microflora.  Natural 
waters,  after  entering  the  area  occupied  by  the 
tailings,  are  enriched  with  sulfate  ions  and  many 
macrocomponents  and  acquire  an  acidic  reaction. 
Such  waters  spreading  over  a  large  area  may  inflict 
substantial  damage  on  natural  biocenoses.  (Au- 
thor's abstract) 
W87-04339 


ALTERATION  OF  A  SALT  MARSH  BACTE- 
RIAL COMMUNITY  BY  FERTILIZATION 
WITH  SEWAGE  SLUDGE, 

Swarthmore  Coll.,  PA.  Dept.  of  Biology. 

N.  V.  Hamlett. 

Applied      and      Environmental      Microbiology 

AEMIDF,  Vol.   52,  No.  4,  p  915-923,  October 

1986.  5  fig,  7  tab,  62  ref.  NASA  Grant  NAGW- 

216. 

Descriptors:  'Water  pollution  effects,  'Sludge  dis- 
posal, 'Waste  disposal,  'Aquatic  bacteria,  'Bacte- 
rial ecology,  'Sludge,  'Fertilization,  'Salt 
marshes,  Great  Sippewissett  Marsh,  Massachusetts, 
Aerobic  bacteria,  Heavy  metals,  Species  diversity, 
Toxicity. 

The  effects  of  long-term  fertilization  with  sewage 
sludge  on  the  aerobic,  chemoheterotrophic  portion 
of  a  salt  marsh  bacterial  community  were  exam- 
ined. The  sti'dv  site  in  the  Great  Sippewissett 


Marsh,  Cape  Cod,  Massachusetts,  consisted  of  ex- 
perimental plots  that  were  treated  with  different 
amounts  of  commercial  sewage  sludge  fertilizer  or 
with  urea  and  phosphate.  The  number  of  colony- 
forming  units,  percentage  of  Hg-  and  Cd-resistant 
bacteria,  and  percentage  of  antibiotic-resistant  bac- 
teria were  all  increased  in  the  sludge-fertilized 
plots.  Preliminary  taxonomic  characterization 
showed  that  sludge  fertilization  markedly  altered 
the  taxonomic  distribution  and  reduced  diversity 
within  both  the  total  heterotrophic  and  the  Hg- 
resistant  communities.  In  control  plots,  the  total 
heterotrophic  community  was  fairly  evenly  distrib- 
uted among  taxa  and  the  Hg-resistant  community 
was  dominated  by  Pseudomonas  spp.  In  sludge- 
fertilized  plots,  both  the  total  and  Hg-resistant 
communities  were  dominated  by  a  single  Cyto- 
phaga  sp.  (Author's  abstract) 
W87-04353 


GENETIC  EVIDENCE  FOR  AN  OSMOREGU- 
LATORY FUNCTION  OF  GLYCINEBETAINE 
ACCUMULATION  IN  BARLEY, 

MSU/DOE  Plant  Research  Lab.,  East  Lansing, 

MI. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-04355 

5D.  Waste  Treatment  Processes 


OPERATOR  TRAINING:  THE  KEY  TO  SUC- 
CESSFUL COMPUTER  CONTROL, 

EMA  Services,  Inc.,  Philadelphia,  PA. 
C.  S.  Younkin,  and  F.  B.  Johnson. 
Journal-Water     Pollution     Control     Federation 
JWPFA5,  Vol.  58,  No.   10,  p  944-948,  October 
1986.  5  fig,  2  ref. 

Descriptors:  'Training,  'Computers,  'Education, 
♦Wastewater  treatment  facilities,  Operating  poli- 
cies, Maryland,  Accokeek,  Automation. 

A  computer  training  program  was  started  for  oper- 
ators and  engineers  at  the  Piscataway  Wastewater 
Treatment  Plant  in  Accokeek,  Maryland,  after  the 
plant  had  been  running  on  automatic  control  for  1 
to  2  years.  This  timetable  gave  the  operators  a 
chance  to  become  acquainted  with  the  computer 
system  before  getting  into  the  many  details  of 
computer  control.  One  difficulty  with  the  program 
was  the  problem  of  providing  training  for  both 
operators  and  engineers.  The  operators  needed  to 
know,  and  were  most  interested  in  learning,  'how- 
to'  procedures  associated  with  computer  control. 
The  engineers  were  interested  in  learning  about  the 
capabilities  of  the  computer  system  in  optimizing 
process  control.  Although  the  training  program 
was  modified  to  better  handle  this  situation,  in 
hindsight,  perhaps  the  best  approach  would  have 
been  two  separate  programs,  one  for  operators, 
and  one  for  engineers.  The  program  at  Piscataway 
had  several  positive  results:  (1)  computer-based 
control  has  been  expanded  and  refined;  (2)  several 
projects  planned  for  the  Piscataway  plant  include 
computer  control;  (3)  computer-controlled  proc- 
esses are  very  rarely  operated  manually;  (4)  opera- 
tors are  now  suggesting  changes  to  process  soft- 
ware. These  results  clearly  show  operator  accept- 
ance and  understanding  of  the  computer-based 
control  system.  (Lantz-PTT) 
W87-03349 


PROCESS  CONTROL  AND  MANAGEMENT 
INFORMATION  PROCESSING  AT  A  MUNICI- 
PAL WASTEWATER  TREATMENT  PLANT, 

Carollo  (John)  Engineers,  Phoenix,  AZ. 

D.  S.  Williams,  A.  E.  Burgarino,  and  J.  R. 

Fernandez. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.  10,  p  949-953,  October  1986. 

3  fig,  3  tab,  3  ref. 

Descriptors:  'Process  control,  'Information  sys- 
tems, 'Wastewater  faculties,  'Municipal 
wastewater,  Wastewater  treatment,  Computers, 
Data  storage  and  retrieval,  Wastewater  manage- 
ment. 

A  network  of  minicomputers  and  satellite  distribut- 
ed control  multiplexers  (DCUs)  form  the  basis  of 


an  integrated  process  monitoring  and  control 
system.  Each  DCU  controls  a  plant  area.  A  central 
operations  system  (COS)  interfaces  between  the 
process  control  and  monitoring  system  and  the 
management  information  processing  system 
(MIPS).  The  MIPS  retrieves  data  from  the  process 
and  control  and  monitoring  system  and  can  gener- 
ate operations,  laboratory,  and  administrative  re- 
ports. Maintenance,  inventory,  clerical,  process 
control,  and  laboratory  reports  are  also  generated 
by  a  series  of  personal  computers,  one  of  which  is 
networked  to  the  COS.  Reports,  graphs,  and  data 
analyses  are  quickly  and  conveniently  developed 
on  the  personal  computers  using  commercially 
available  software.  A  master  plan  for  linking  the 
data  base  at  two  major  treatment  facilities  is  de- 
scribed. This  study  conducted  at  the  city  of  Phoe- 
nix 91st  Avenue  Treatment  Plant  concluded  that 
the  distributed  system  approach  is  applicable  to  a 
large  treatment  facility.  Personal  computers  can  be 
successfully  integrated  in  a  large  distributed  proc- 
ess control  and  management  information  system. 
The  use  of  personal  computers  for  management 
information  processing  can  save  significant  capital 
expense  in  hardware  and  software  versus  larger 
computer  systems.  Management  reports  can  be 
generated  with  personal  computers  in  a  very  short 
period  because  of  the  ease  of  training  the  users.  PC 
software  and  information  can  be  exchanged  at  no 
cost  with  other  PC  users  through  an  RBBS.  A 
computer  system  between  two  major  treatment 
facilities  can  probably  be  integrated.  (Lantz-PTT) 
W87-03350 


COMPUTER  DETECTION  OF  THE  IMPACT 
OF  HYDRAULIC  SHOCKS  ON  PLANT  PER- 
FORMANCE, 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

G.  Olsson,  J.  Stephenson,  and  D.  Chapman. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  10,  p  954-959,  October  1986. 
6  fig,  3  tab,  13  ref.  Swedish  Board  for  Technical 
Development  Contract  No.  82-3352. 

Descriptors:  'Wastewater  treatment,  'Computers, 
'Wastewater  facilities,  'Hydraulic  properties, 
'Simulation  analysis,  Activated  sludge,  Design  cri- 
teria, Hydraulic  structures,  Weirs,  Suspended 
solids. 

Computer  simulations  with  dynamic  hydraulic  and 
settler  models  based  on  the  hydraulic  mass  bal- 
ances of  each  tank  and  experimental  data  demon- 
strated that  hydraulic  transients  generated  by  on/ 
off  control  of  large  influent  pumps  or  sudden 
changes  in  sludge  recycle  rate  increased  the  level 
and  variability  of  effluent  suspended  solids.  The 
ability  of  a  tank  to  dampen  hydraulic  transients 
depended  on  tank  surface  area  and  outlet  configu- 
ration (type,  size,  and  number  of  weirs).  Dynamic 
models  assisted  designers  to  size  pumps  and  select 
pumping  strategies  to  minimise  transients,  and  fa- 
cilitated weir  design  to  maximize  dampening  in  the 
aeration  tank.  In  conjunction  with  a  computer  and 
on-line  instruments,  the  models  provided  informa- 
tion for  plant  operation,  such  as:  (1)  Conventional 
activated  sludge  designs  have  limited  ability  to 
dampen  influent  hydraulic  transients;  (2)  Designers 
need  to  consider  the  operation  and  impact  of  influ- 
ent pumping  stations  during  dry  weather  flows 
when  sizing  influent  pumps  and  specifying  pump 
control  strategies;  (3)  Hydraulic  models  enable  as- 
sessments to  be  made  of  the  ability  of  different 
weir  designs  to  dampen  influent  transients;  and  (4) 
To  maximize  dampening,  the  designer  must  in- 
crease the  hydraulic  resistance  provided  by  the 
weirs  while  assuring  that  liquid  level  variations 
have  no  detrimental  impact  on  aeration  equipment 
operation.  (Lantz-PTT) 
W87-03351 


OPERATION  AND  MAINTENANCE  RE- 
QUIREMENTS FOR  SMALL-FLOW  TREAT- 
MENT SYSTEMS, 

Manville  Service  Corp.,  Denver,  CO.  Filtration 

Minerals  Div. 

J.  D.  Englehardt,  and  R.  C.  Ward. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.  10,  p  967-971,  October  1986. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


1  fig,  2  tab,  25  ref.  NSF  Grant  No.  ISP-8018279. 

Descriptors:  'Operating  policies,  'Maintenance, 
•Wastewater  treatment,  'Wastewater  treatment  fa- 
cilities, 'Management  planning,  Wastewater  treat- 
ment, Cost  analysis,  Design  criteria,  Loading,  Per- 
colation. 

Small  wastewater  treatment  systems  (0-10,000  gpd) 
will  play  an  increasing  role  in  the  total  wastewater 
treatment  picture  in  the  U.S.  as  small  communities 
bear  more  of  the  cost  of  providing  wastewater 
treatment  services.  Such  systems  will  need  more 
professional  management  than  they  have  received 
in  the  past.  Proper  planning,  particularly  ongoing 
operation  and  maintenance  (O&M),  is  critical  to 
the  ultimate  success  of  small-flow  or  on-site  tech- 
nology. The  information  for  each  technology  is 
grouped  into  six  percolation  test;  design  -  leach- 
field  sizing;  installation  system  has  been  computer- 
ized on  a  personal  computer  for  increased  portabil- 
ity. Such  O&M  data  permits  a  complete  evaluation 
of  on-site  technology  as  one  means  for  providing  a 
small  community  with  effective  wastewater  treat- 
ment services.  (Author's  abstract) 
W87-03353 


CONTROL  OF  ACTINOMYCETE  SCUM  ON 
AERATION  BASINS  AND  CLARIFIERS, 

Atlanta  Bureau  of  Pollution  Control,  G  A. 

M.  Sezgin,  and  P.  R.  Karr. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.  10,  p  972-977,  October  1986. 

10  fig,  19  ref. 

Descriptors:  'Actinomyces,  'Aeration,  'Clarifiers, 
•Scum,  'Process  control,  'Wastewater  treatment, 
Microorganisms,  Sludge,  Hydrogen  ion  concentra- 
tion, Odor  control. 

A  viscous  brown  scum  that  covers  aeration  basins 
and  clarifiers  has  caused  unsightly  conditions, 
safety  hazards,  deteriorated  effluents,  and  odors. 
The  scum  is  associated  with  a  slow-growing 
microorganism  of  the  actinomycete  group  and  usu- 
ally of  the  Nocardia  genus.  The  most  common 
actinomycetes  were  highly  branched;  however,  a 
non-branching,  rod-shaped  form  also  produced 
scum.  Reduced  sludge  age,  air  flow  rates,  and  pH 
effectively  reduced  or  eliminated  scum.  A  selector 
was  tested  full-scale  and  successfully  reduced  scum 
in  four  of  six  experiments.  (Author's  abstract) 
W87-03354 


EFFECTS  OF  FEED  PATTERN  AND  DIS- 
SOLVED OXYGEN  ON  GROWTH  OF  FILA- 
MENTOUS BACTERIA, 

Gold  Bar  Wastewater  in  Edmonton  (Alberta). 
G.  Nowak,  G.  Brown,  and  A.  Yee. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  10,  p  978-984,  October  1986. 
12  fig,  1  tab,  19  ref. 

Descriptors:  'Bacterial  growth,  'Filamentous  bac- 
teria, 'Dissolved  oxygen,  'Bacterial  physiology, 
•Wastewater  treatment,  Clarifiers,  Suspended 
solids,  Activated  sludge. 

Full-scale  experimentation  was  conducted  with 
two  identical  folding  basin  configuration  aeration 
tanks,  operated  in  parallel,  each  with  a  correspond- 
ing clarifier.  Filamentous  organisms  were  identi- 
fied and  total  filament  length,  sludge  volume  index, 
and  effluent  suspended  solids  were  measured. 
Lower  ratios  enhanced  Type  0961  gTOwth  during 
dry  weather  flow.  Low  dissolved  oxygen  concen- 
trations do  not  affect  Type  0961  but  will  affect 
Type  1863  growth.  Altering  the  feed  pattern  to 
increase  plug  flow  characteristics  and  provide  a 
higher  organic  loading  at  the  head  of  the  basin, 
reduces  Type  0961.  Type  1863  filaments  do  not 
affect  settling  characteristics  of  mixed  liquor  but, 
because  of  their  free  floating  nature,  effluent  qual- 
ity is  reduced.  (Author's  abstract) 
W87-03355 


PATHOGEN  AND  INDICATOR  ORGANISM 
DESTRUCTION  BY  THE  DUAL  DIGESTION 
SYSTEM, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 


A.  R.  Appleton,  C.  J.  Leong,  and  A.  D.  Venosa. 
Water     Pollution     Control     Federation     Journal 
JWPFA,  Vol.  58,  No.  10,  p  992-999,  October  1986. 
5  fig,  7  tab,  19  ref.  EPA  Contract  No.  68-02-1821. 

Descriptors:  'Wastewater  treatment,  'Pathogens, 
•Sludge  digestion,  *Bioindicators,  Aerobic  diges- 
tion, Coliforms,  Bacteria,  Anaerobic  digestion,  Sal- 
monella, Streptococci,  Stabilization. 

The  effectiveness  of  the  dual  digestion  system 
(DDS)  to  destroy  pathogenic  microorganisms  was 
evaluated  at  a  full-scale  treatment  facility.  The 
DDS  incorporates  a  pure  oxygen  aerobic  digester 
(1-day  detention  time)  followed  by  an  anaerobic 
digester  (8-day  detention  time).  Heat  biological 
oxidation  is  conserved  in  the  aerobic  step  to 
achieve  thermophilic  temperatures.  Destruction  of 
three  pathogen  indicators  (total  coliform,  fecal 
coliform  and  fecal  streptococci)  and  a  pathogenic 
bacteria  (Salmonella  spp.)  were  measured  during 
three  10-week  sampling  periods.  Conventional 
measures  of  digester  performance  were  also  ana- 
lyzed. Reductions  of  the  three  indicator  microbio- 
logical parameters  of  interest  through  DDS  treat- 
ment were  greater  than  those  achieved  by  process- 
es to  significantly  reduce  pathogens  (PSRPs)  and 
greater  than  or  equal  to  those  achieved  by  thermo- 
philic aerobic  digestion,  a  process  to  further  reduce 
pathogens  (PFRP).  Salmonella  spp.  data  were  dif- 
ficult to  compare,  but  it  seems  that  greater  reduc- 
tion of  this  pathogenic  bacteria  can  be  achieved 
with  PSRPs.  Regrowth  of  Salmonella  spp.  in  the 
Step  II  digester  was  not  detected  during  this  study. 
An  attempt  to  quantify  enterococci  reduction  was 
unsuccessful  because  analytical  procedures  were 
growth-inhibiting  for  this  population  of  entero- 
cocci. Questions  remain  about  the  full-scale  oper- 
ational and  mechanical  reliability  of  DDS  to 
produce  a  stabilized,  pathogen-free  sludge,  and 
future  treatment  plant  modifications  using  this 
technology  need  to  demonstrate  increased  reliabil- 
ity. (Lantz-PTT) 
W87-03357 


MODELING  ACTIVATED  SLUDGE  NITRrLO- 
TRIACETIC  ACTD  ACCLIMATION, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

T.  J.  Nieuwstad,  and  O.  van  't  Hof. 

Water     Pollution     Control     Federation     Journal 

JWPFA,  Vol.  58,  No.   10,  p  1000-1004,  October 

1986.  5  fig,  34  tab,  15  ref. 

Descriptors:  *Activated  sludge,  "Model  studies, 
•Nitrilotriacetic  acid,  •Acclimatization, 

•Wastewater  treatment,  Sludge,  Degradation,  Ef- 
fluents, Influent  streams. 

Activated  sludge  acclimation  to  degrade  nitrilo- 
triacetic acid  (NT A)  was  studied  on  a  semi-techni- 
cal scale.  At  a  sludge  loading  of  0.83/d  and  an  11.1 
g/cu  m  influent  NTA  it  took  9  days  to  reach  98% 
removal.  Three  models  (based  on  different  mecha- 
nisms) to  describe  the  acclimation  process  were 
tested  by  fitting  them  through  the  experimental 
curve  of  effluent  NTA  concentration  versus  time. 
A  simple  model  that  assumed  the  presence  of  low 
numbers  of  NTA -degrading  organisms,  which  are 
stimulated  to  grow  when  NTA  is  present,  was  used 
to  calculate  the  degradation  of  strongly  fluctuating 
influent  NTA  concentrations  (mean  values  of  20 
and  40  g/cu  m).  At  a  sludge  loading  of  0.83/d  the 
calculated  average  removal  was  75%,  which 
agreed  well  with  the  experimental  values  (67  and 
70%).  Calculated  and  measured  removals  were 
almost  independent  of  the  mean  influent  concentra- 
tion. The  model  demonstrated  that  the  average 
removal  at  fluctuating  concentrations  decreases 
with  increasing  sludge  loading.  (Author's  abstract) 
W87-03358 


POTENTIAL  FOR  EXPERT  SYSTEMS  IN  THE 
OPERATION  AND  CONTROL  OF  ACTIVATED 
SLUDGE  PLANTS, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

N.  J.  Horan,  and  C.  R.  Eccles. 
Process  Biochemistry  PRBCAP,  Vol.  21,  No.  3,  p 
81-85,  June  1986.  3  fig,  2  tab,  17  ref. 


Descriptors:  •Expert  systems,  'Process  control, 
'Automation,  'Activated  sludge  process, 
Wastewater  treatment  faculties,  'Bacterial  analysis, 
•Reactor  mixed  liquors,  •Protozoa,  'Filamentous 
bacteria,  'Bioindicators,  Operator  experience,  Mi- 
croscopic analysis. 

Typical  problems  encountered  during  everyday 
running  of  an  activated  sludge  plant  are  described, 
together  with  the  remedial  actions  available  to 
plant  operators.  A  quick  and  reliable  method  of 
trouble  shooting  is  proposed  that  involves  the  mi- 
croscopic examination  of  reactor  mixed  liquors  to 
yield  a  profile  of  the  filamentous  bacteria  and 
protozoa  present.  This  profile  can  be  compared 
with  species  that  have  been  found  to  be  associated 
with  specific  problem  conditions.  It  is  further  pro- 
posed that  this  approach  can  be  adapted  readily  for 
use  with  an  expert  system  (ES)  that  draws  both 
upon  operator  experience  and  the  findings  of  many 
research  workers  regarding  the  potential  of  'prob- 
lem indicator  organisms'.  A  basic  description  of 
the  construction  of  an  ES  is  provided,  together 
with  suggestions  as  to  how  such  a  system  might  be 
successfully  implemented.  The  requirements  for 
future  research  to  provide  the  information  neces- 
sary to  achieve  this  aim  are  highlighted.  (Author's 
abstract) 
W87-03397 


UPGRADING  OF  SOLIDS  HANDLING  EQUD?- 
MENT  BRINGS  BIG  COST  SAVINGS, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

S.  M.  Linnemann,  and  T.  L.  Wickler. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  9,  p  36-38,  September  1986.  2  fig. 

Descriptors:  'Belt  filter  press,  'Effluents, 
'Wastewater  treatment,  'Sludge  solids,  'Cost  anal- 
ysis, 'Sludge  disposal,  National  Pollutant  Dis- 
charge Elimination  System,  Belvidere,  Illinois, 
Aeration  tanks,  Polymers,  Labor  costs,  Electric 
power  costs,  Energy  conservation. 

A  new  belt  filter  press  was  recently  installed  at  the 
Belvidere,  Illinois,  Wastewater  Treatment  Plant;  it 
brought  solids  into  equilibrium  and  reduced  the 
costs  of  solids  disposal.  The  new  system  was  in- 
stalled in  response  to  a  1978  National  Pollutant 
Discharge  Elimination  System  permit  reducing  ef- 
fluent limitations  to  10  mg/1  biochemical  oxygen 
demand  and  12  mg/1  suspended  solids  on  a  month- 
ly average  basis.  The  belt  filter  press  became  oper- 
ational in  April  1982,  at  a  total  cost  of  $204,000,  of 
which  about  $41,000  was  for  installation.  Solids 
concentrations  in  the  aeration  tanks  was  reduced 
immediately  from  9000  mg/1  to  5000  mg/1.  It  took 
approximately  3  mo  for  the  plant  to  achieve  solids 
production  equilibrium.  Cost  for  power,  labor,  and 
polymer  is  averaging  roughly  $60,000  per  year  less 
with  the  new  belt  press.  (Rochester-PTT) 
W87-03398 


INTEGRATED  SLUDGE  TREATMENT  -  A 
NEW  PLANT  FOR  YORKSHIRE  WATER, 

J.  A.  Hudson,  B.  Oliver,  and  A.  M.  Bruce. 

Water  Services  WTSVAK,  Vol.  90,  No.  1086,  p 

350-352,  August  1986.  4  fig,  7  ref. 

Descriptors:  'Automatic  pump  desludging, 
•Sludge  thickening,  *  Anaerobic  digestion,  •Inte- 
grated sludge  treatment,  •Yorkshire,  England,  Col- 
burn  sewage  treatment  works,  Wastewater  treat- 
ment facilities,  Digester  gas,  Heat  exchanger,  Odor 
control,  Compost  filters,  Sludge  cooling,  Automa- 
tion. 

The  Colburn  sewage  treatment  works  (Yorkshire, 
England),  completed  in  1986,  is  described,  includ- 
ing automatic  pump  desludging,  sludge  thickening, 
pasteurization,  anaerobic  digestion,  and  plant  oper- 
ation. The  plant  serves  a  population  of  around 
15,000.  The  pasteurization  plant  includes  the  fol- 
lowing features:  pre-thickening  of  raw  sludge  to 
around  8%,  operation  at  a  minimum  'near  continu- 
ous' sludge  flow  rate  of  1  cu  m/h,  submerged 
combustion  heating  using  digester  gas,  sludge  cool- 
ing using  a  falling  film  heat  exchanger,  and  odor 
control  with  a  compost  filter.  The  digestion  plant 
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has  a  glass-coated  steel  tank  with  external  fiber- 
glass insulation;  the  sludge  level  is  controlled  by  a 
sensor,  with  automatic  feeding  and  withdrawal  of 
sludge.  Start-up  operations  of  the  new  plant  are 
described.  (Rochester-Pi  I) 
W87-03399 


PERFORMANCE  EVALUATION  OF  THE  AN- 
AEROBIC FLUIDISED  BED  SYSTEM:  III. 
PROCESS  KINETICS, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Civil 
and  Urban  Engineering. 
W.  K.  Shieh,  C.  T.  Li,  and  S.  J.  Chen. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBDC,  Vol.  35B,  No.  4,  p  229-234,  Decem- 
ber 1985.  5  fig,  1  tab,  12  ref. 

Descriptors:  •Performance  evaluation,  'Anaerobic 
digestion,  'Fluidized  bed  process,  'Wastewater 
treatment,  'Kinetics,  'Model  studies,  Biodegrada- 
tion.  Biological  treatment,  Digestion,  Methane, 
Oxygen  demand,  Chemical  oxygen  demand,  Mi- 
crobial degradation,  Biomass,  Sludge. 

The  anaerobic  fluidized  bed  system  for  methane 
recovery  from  liquid  wastes  was  modeled  as  a 
continuous-flow,  completely-mixed  homogeneous 
microbial  system,  with  feed  COD  as  the  limiting 
substrate  concentration.  The  average  microbial  res- 
idence time  in  the  reactor  was  defined  in  terms  of 
conventional  sludge  retention  time.  The  Michaelis- 
Menten  expression  was  shown  to  be  applicable  for 
description  of  substrate  utilization  (i.e.,  COD  re- 
moval) in  the  anaerobic  fluidized  bed  system.  The 
observed  biomass  yield  in  the  reactor  decreases 
with  increasing  sludge  retention  time,  which  is 
consistent  with  the  prediction  of  the  biokinetic 
theory  developed  for  suspended-growth  systems. 
The  specific  methane  production  rate  observed  is  a 
linear  function  of  the  specific  substrate  utilization 
rate.  The  low  biomass  yield  does  not  affect  the 
equilibrium  biomass  holdup  maintained  in  the 
system,  since  the  presence  of  growth  support 
media  in  the  system  provides  a  physical  means  to 
retain  the  biomass  while  alleviating  undesirable 
biomass  wash-out  problems.  (Author's  abstract) 
W87-03424 


PILOT  TO  FULL  SCALE  ULTRAVIOLET  DIS- 
INFECTION AT  THE  SUFFERN 
WASTEWATER  TREATMENT  PLANT, 

Polytechnic  Inst,  of  New  York,  Brooklyn. 
R.  R.  Cardenas,  Jr.,  L.  A.  Ravina,  and  D.  Lindsey. 
Journal  of  Environmental  Systems,  Vol.  16,  No.  1, 
p  25-56,  1986-87.  12  fig,  6  tab,  20  ref. 

Descriptors:  'Pilot  plants,  'Disinfection,  'Ultra- 
violet radiation,  'Wastewater  treatment,  Radiation, 
Water  quality  management,  Permits,  Bioassay,  Per- 
formance evaluation,  Flow,  Water  quality,  Con- 
forms, Bacteria. 

Field  and  plant  evaluations  were  carried  out  using 
three  pilot  disinfection  units  to  determine  the  ultra- 
violet (UV)  dosages  necessary  to  meet  permit  re- 
quirements for  fecal  coliform  reductions  at  the 
newly  expanded  wastewater  treatment  plant  in 
Suffern,  New  York.  UV  dosages  were  determined 
experimentally  using  bioassay  procedures.  The  re- 
sults of  the  pilots  were  used  as  the  basis  for  defin- 
ing a  target  UV  dosage  of  15,000  microW-sec  per 
sq  cm  and  to  write  the  design  performance  specifi- 
cation for  the  full  scale  UV  disinfection  unit.  The 
UV  unit  was  designed  to  treat  a  secondary  effluent 
of  4  MGD  at  50%  transmittance  and  70%  lamp 
output.  The  newly  expanded  plant  is  a  trickling 
filter-activated  sludge  plant  producing  relatively 
high-quality  effluent.  The  UV  disinfection  unit  was 
installed  and  became  operational  in  June  1984. 
Operating  data  for  the  plant  indicate  that  the  UV 
disinfection  units  have  functioned  well  and  have 
easily  met  the  required  fecal  coliform  discharge 
levels.  Cleaning  and  other  features  were  discussed. 
The  cost  of  UV  disinfection  at  the  Suffern  facility 
is  4  cents/1,000  gallons.  (Author's  abstract) 
W87-03441 


IMPACT  OF  THUNDERSTORM  DISCHARGES 
ON  THE  QUALITY  OF  THE  SEINE'S  LOW- 
WATER    MARK    (IMPACT    DES    DEVERSE- 


MENTS  D'ORAGE  SUR  LA  QUALJTE  DE  LA 
SEINE  A  L'ETIAGE), 

Centre  d'Enseignement  et  de  Recherche  pour  la 

Gestion  des  Ressources  Naturelles  et  l'Environne- 

ment,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-03476 


KINETICS  OF  AEROBIC  WASTE  WATER 
TREATMENT  BY  DEGRADING  ORGANIC 
COMPOUNDS  AND  BY  NTITUFICATION  (KTN- 
ETTK  DE  AEROBEN  ABWASSERREINIGUNG 
DURCH  ABBAU  VON  ORGANISCHEN  VER- 
BINDUNGEN  UND  DURCH  NTTRnOKATION), 
Technische  Univ.  Berlin  (Germany,  F.R.).  Inst, 
fuer  Chemieingenieurtechnik. 
U.  Wiesmann. 

Chemie  ingenieur  technik  CITEAH,  Vol.  58,  No. 
6,  p  464-474,  June   1986.    10  fig,  2  tab,  69  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Aerobic  treatment,  'Kinet- 
ics, Chemical  reactions,  Biodegradation,  Nitrifica- 
tion, Ammonium  compounds,  Dissolved  organic 
carbon. 

Both  aerobic  degradation  of  organic  substances 
and  nitrification  can  be  described  by  the  double 
kinetics  of  Monod  dissolved  organic  material  and 
ammonium  or  nitrite  were  the  first  substrate  and 
oxygen  the  second  one.  The  determination  of  the 
different  kinetic  coefficients  by  evaluation  of  meas- 
urements on  the  laboratory  scale  was  explained 
first  and  known  results  were  presented  and  dis- 
cussed. Finally  it  was  demonstrated  by  two  exam- 
ples (simultaneous  oxidation  of  carbon  and  nitro- 
gen compounds  and  oxygen-limited  substrate  re- 
moval) how  reaction  kinetic  models  can  be  used  to 
obtain  important  information  about  the  characteris- 
tics of  the  bioreactions.  (Author's  abstract) 
W87-03477 


KINETICS  OF  AEROBIC  WASTEWATER  PU- 
RIFICATION (UNTERSUCHUNGEN  ZUR  KTN- 
ETIK  DER  AEROBEN  ABWASSERREINI- 
GUNG), 

Bayer  A.G.,  Wuppertal  (Germany,  F.R.). 

H.  J.  Henzler,  and  J.  Baumgarten. 

Chemie  ingenieur  technik  CITEAH,  Vol.  58,  No. 

7,  p  592-595,  July  1986.  6  fig,  1  tab,  3  ref. 

Descriptors:  'Biological  wastewater  treatment, 
♦Wastewater  treatment,  'Aerobic  treatment,  Ki- 
netics, Dissolved  organic  carbon,  Industrial  wastes. 

The  purification  of  industrial  wastewater  is  ren- 
dered difficult  by  the  presence  of  poorly  degrad- 
able  constituents  as  for  example  sulfonic  acids  and 
many  nitro-  and  chlorocompounds.  A  further 
problem  arises  from  the  constantly  changing  load 
of  the  treatment  facility  caused  by  changes  in  flow- 
through  and  concentrations.  Basic  investigations 
into  purification  of  a  synthetic  wastewater  consist- 
ing largely  of  poorly  degradable  substances  (e.g.  3- 
chloroaniline  or  2-naphthalenesulfonic  acid)  was 
reported.  Under  conditions  of  influent  concentra- 
tions changing  over  time  the  influence  of  retention 
time  and  biomass  concentration  on  biological  deg- 
radation was  reported  via  semi-technical  scale  ex- 
periments. A  kinetic  analysis  of  the  results  shows 
that  the  results  of  measurement  can  be  satisfactori- 
ly described  through  simple  formally-kinetic  initial 
values  derived  from  the  total  organic  carbon  sum 
concentration.  (Airone-PTT) 
W87-03478 


ENERGY  USAGE  ANALYSIS  AT 

WASTEWATER  TREATMENT  PLANTS, 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 
A.  Shindala. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86- 186244. 
Price  codes:  A10  in  paper  copy,  A01  in  microfiche. 
WRRI  Report  D-026-MS,  1985.  216  p,  19  fig,  3 
tab,  8  exhibit,  1 1  ref,  6  append.  Project  D-026-MS. 

Descriptors:  'Energy  use,  'Mississippi, 
'Wastewater  facilities,  'Wastewater  treatment, 
Sewage    treatment,    Water    treatment    facilities, 


Wastewater  management,  Cost  analysis,  Economic 
evaluation. 

The  annual  cost  of  operating  a  wastewater  treat- 
ment facility  is  made  up  of  labor  and  energy. 
Energy  costs,  however,  represent  a  major  portion 
of  this  total  annual  operating  cost.  Because  expend- 
itures for  operating  wastewater  treatment  facilities 
constitute  a  major  financial  burden  on  municipali- 
ties, especially  small  communities,  and  because  the 
costs  of  electricity  and  natural  gas  are  rising,  it  is 
critical  for  utility  managers  and  treatment  plant 
operators  to  recognize  and  identify  energy  usage 
and  implement  energy  conservation  measures 
without  sacrificing  treatment  efficiencies.  Signifi- 
cant opportunities  do  currently  exist  for  energy 
conservation  in  existing  wastewater  treatment 
plants.  Recognizing  the  need  to  assist  small  munici- 
palities in  Mississippi  curtail  energy  usage  and 
costs  at  existing  wastewater  treatment  facilities,  the 
Mississippi  Bureau  of  Pollution  Control  sponsored 
the  study  reported  here.  The  ultimate  goal  was  to 
compile,  under  one  cover,  pertinent  information 
through  which  treatment  plant  operators  and  utili- 
ty managers  can  (a)  determine  the  break-down  of 
energy  within  their  facilities,  (b)  identify  available 
energy  management  and  conservation  techniques 
that  will  minimize  energy  consumption  and  costs, 
(c)  identify  data  collection  needs  for  performing  an 
energy  usage  analysis,  and  (d)  conduct  energy 
analysis  surveys  at  wastewater  treatment  plants. 
To  illustrate  the  methodology,  energy  use  profile 
analyses  were  conducted  for  the  wastewater  treat- 
ment plants  serving  the  municipalities  of  Forest, 
Lexington  and  Mantachie,  Mississippi.  (Shindala- 
MS  St.  Univ.) 
W87-03486 


EYVESTIGATION  OF  THE  MODES  OF  CON- 
TAMINANT CAPTURE  IN  CGA  (MGD) 
FOAMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg. 
F.  Sebba. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211704. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
OWRT/RU-82/10,  1982.  41  p,  10  fig,  3  tab,  7 
plates,  7  ref.  Contract  14-34-0001-0489.  Project  C- 
00069-R  (1). 

Descriptors:  'Wastewater  treatment,  'Flotation, 
'Bubbles,  'Colloids,  'Flocculation,  Industrial 
wastewater,  Foam  separation,  Surfactants,  Alumi- 
num, Iron  compounds,  Calcium  compounds,  Soap, 
Oil  recovery. 

A  laboratory  method  for  generating  colloidal  gas 
aphrons  (CGA),  which  are  dispersions  of  very 
small  bubbles  in  water,  is  described.  The  bubble 
sizes  were  measured  in  a  flow-through  cell  using  a 
TV  camera  and  microscope.  Bubbles  under  25 
microns  were  much  more  stable  and  only  disap- 
peared in  creaming.  Using  graphite  as  a  typical  fine 
particle,  flotation  occurred  by  attachment  to  the 
exterior  of  the  CGA,  rather  than  by  penetration  of 
the  bubble  as  in  conventional  flotation.  Addition  of 
flocculant,  usually  a  polyvalent  cation,  was  neces- 
sary. This  collected  the  small  particles  in  a  floe 
which  was  buoyed  to  the  surface  as  a  whole.  It 
was  presumed  that  some  larger  particles  were 
buoyed  by  invisible  bubbles.  Optimum  conditions 
for  flotation  of  oils  (using  kerosene  as  an  example) 
and  of  dissolved  ions  (calcium,  ferric,  aluminum) 
are  discussed.  Nonionic  surfactant  was  useful  in  oil 
flotation;  pH  control  produced  precipitation  flota- 
tion in  the  metallic  ion  flotation.  (Cassar-PTT) 
W87-03509 


USE  OF  MICROCOMPUTERS  TO  ADD 
WASTEWATER  TREATMENT  PLANT  OPER- 
ATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

D.  G.  Parker,  and  C.  Parker. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA,  22161  as  PB85-211738. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resource  Research  Center,  Fayet- 
tevill,  Project  Completion  Report.  Publication  No. 
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Group  5D — Watte  Treatment  Processes 


105,  Sept.  1984,  77  p,  42  fig,  18  ref.  USOS  Project 
G-829-24. 

Descriptors:  'Wastewater  treatment,  'Database 
management,  'Microcomputers,  Relational  data- 
bases, 'Arkansas. 

This  report  presents  the  development  of  a  micro- 
computer based  data  management  system  for 
wastewater  treatment  plants.  The  relational  data- 
base model  was  shown  to  be  well  suited  for  data 
management  applications  in  wastewater  treatment 
plants.  A  general  data  management  system  was 
developed  for  use  with  a  microcomputer  using  a 
commercially  available  relational  database  managa- 
ment  system.  Use  of  the  developed  system  requires 
no  special  computer  training.  The  system  was  tai- 
lored for  use  at  the  wastewater  treatment  plant  at 
Springdale,  Arkansas.  The  capabilities  of  the 
system  were  demonstrated  with  actual  data  from 
the  Springdale  plant.  (Parker-Univ.  AR) 
W87-03512 


FACTORS  AFFECTING  THE  REMOVAL  OF 
SUSPENDED  AND  DISSOLVED  SOLIDS  IN 
HIGH  STRENGTH  WASTEWATER  FROM 
VEGETABLE  PROCESSING, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Food  Sci- 
ence. 

W.  A.  Sistrunk. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211761. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center  Fay- 
etteville, Project  Completion  report.  Publication 
No.  108,  Sept.  1984,  58  p,  17  tab,  7  fig.  USGS 
Project  G-829-06. 

Descriptors:  'Wastewater  treatment,  'Food-proc- 
essing wastes,  Suspended  solids,  Dissolved  solids, 
Total  dissolved  solids,  Effluent,  Wastewater, 
Wastewater  strength,  Treatment  systems,  Turbidi- 
ty, Polymers,  Inorganic  salts,  Flocculating  agents, 
Coagulating,  Arkansas. 

Fifty  or  more  individual  factorial  experiments 
were  designed  to  study  the  effectiveness  of  physi- 
cal-chemical and  micro-biological  treatments  in  re- 
moval of  suspended  and  dissolved  solids  in  effluent 
from  potatoes,  hominy,  dry  beans  and  other  vege- 
tables. The  wastewaters  were  obtained  from  local 
processing  plants  and  treated  with  3  to  5  inorganic 
salts,  13  polymers,  and  3  or  more  pH  levels  during 
12  months.  Also,  selected  strains  of  yeast  and  fungi 
were  used  to  assimilate  the  effluent.  Individual 
inorganic  salts  were  more  effective  on  a  certain 
vegetable  effluent  than  others.  Polymers  (anionic 
and  cationic)  were  more  effective  in  coagulating 
suspended  solids  in  combination  with  salts  than 
either  alone.  Different  polymers  and  concentra- 
tions of  polymers  in  combination  with  salts  were 
required  for  each  effluent  tested.  Saccharomyces 
filbuliger  was  the  most  effective  yeast  for  reducing 
total  solids  and  chemical  oxygen  demand  in  pota- 
toes. Actively  fermenting  systems  were  capable  of 
90%  or  more  reduction  after  centrifugation.  The 
fungi  Neurospora  sitophila  and  Trichoderma  viride 
assimilated  the  total  and  dissolved  solids  more  rap- 
idly in  effluents  from  potato  and  hominy  process- 
ing than  any  of  the  other  fungi  studied.  (Sistrunk- 
Univ.  AR) 
W87-03515 


OPERATION  OF  A  CRYSTALLIZATION 
PTLOT  PLANT  ON  METAL  PLATING  WASTE 
STREAMS  AT  NAVAL  AIR  REWORK  FACILI- 
TY (NARF),  NORFOLK,  VA  -  PHASE  1  AND  2A, 

Heist  Engineering  Corp.,  Walnut  Creek,  CA. 
J.  A.  Heist,  K.  M.  Hunt,  and  P.  J.  Wrobel. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-204022. 
Price  code  A04  in  paper  copy,  A01  in  microfiche. 
Final  report,  Oct.  1984.  51  p,  9  tab,  11  fig,  3  ref. 
Bureau  of  Reclamation  Contract  3-CR-93-00030. 

Descriptors:  'Industrial  wastes,  'Electroplating, 
•Wastewater  treatment,  'Water  reuse,  'Water  rec- 
lamation, Crystallization,  Freezing,  Freeze  crystal- 
lization. 

Metal  plating  rinse  water  reclamation  by  a  freeze 
crystallization  process  is  being  investigated  in  a 


program  sponsored  through  an  interagency  agree- 
ment between  the  Naval  Air  Propulsion  Center, 
the  Norfolk  Naval  Air  Rework  Facility  (NARF), 
and  the  Bureau  of  Reclamation's  Office  of  Water 
Research.  This  report  presents  the  history  of  the 
program,  describes  the  technology  and  its  applica- 
tion to  the  industrial  wastes  in  the  military,  and 
outlines  the  current  status  of  the  program  and  its 
future  plans.  (USGS) 
W87-03523 


HIGH  RATE  ANAEROBIC  TREATMENT  OF 
EVAPORATOR  CONDENSATE  FROM  SPENT 
PULPING  LIQUORS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

M.  M.  Benjamin,  J.  R.  Ferguson,  J.  L.  McCarthy, 
and  N.  L.  Ricker. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-203974. 
Price  codes:  All  in  paper  copy,  A01  in  microfiche. 
Technical  Completion  Report,  March  1984,  234  p, 
58  fig,  24  tab,  17  ref.  Contract  14-34-0001-0256. 
Project  B-084-WASH  (2). 

Descriptors:  'Anaerobic  digestion,  'Pulp  wastes, 
Biodegradation,  Toxicity,  Acclimatization,  Wash- 
ington, Condensates,  Wastewater  treatment,  Fer- 
mentation, Methane,  Evaporators. 

A  study  of  the  anaerobic  treatment  of  several  pulp 
and  paper  waste  streams  has  demonstrated  the 
degree  of  organic  removal  and  concomitant  meth- 
ane production  possible  at  varying  organic  loading 
rates.  Evaporator  condensate  from  the  sulfite  pulp- 
ing process  can  be  treated  alone  or  with  waste 
from  the  caustic  extraction  stage  of  bleaching.  The 
neutralization  requirement  for  those  waste  streams 
has  been  evaluated  theoretically  and  empirically; 
toxicity  and  biodegradability  of  wastes  and  individ- 
ual compounds  have  been  evaluated  in  batch  an- 
aerobic bioassays.  Pulse  loading  studies  were  con- 
ducted. Sulfur  in  the  evaporator  condensate  has 
been  shown  to  be  partially  reduced  to  sulfide  and 
to  reduce  COD  removal  efficiency  and  methane 
production.  Preliminary  cost  estimates  for  applica- 
tion of  anaerobic  treatment  in  a  packed  bed  system 
have  been  completed  for  sulfite  and  kraft  process 
evaporator  condensates.  (Ferguson-Univ.  WA) 
W87-03527 


COST-EFFECTTVE  DESIGN  AND  OPERATION 
OF  URBAN  STORMWATER  CONTROL  SYS- 
TEMS: DECISION-SUPPORT  SOFTWARE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  W.  Labadie,  N.  S.  Grigg,  D.  M.  Morrow,  and 
D.  K.  Robinson. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-203941. 
Price  codes:  A 10  in  paper  copy,  A01  in  microfiche. 
Colorado  Water  Resources  Research  Institute, 
Fort  Collins,  Completion  Report  No.  135,  October 
1984.  205  p,  14  fig,  4  tab,  54  ref,  4  append.  Con- 
tract 14-34-0001-0507  (2).  OWRT  Project  90037-U. 

Descriptors:  'Storm  wastewater,  'Combined 
sewers,  'Control  systems,  'Urban  runoff,  'Optimi- 
zation, 'Design,  'Sewer  systems,  Computer  pro- 
grams, Cost  analysis,  Forecasting,  Dynamic  pro- 
gramming, Hydraulic  models. 

Although  the  microcomputer  revolution  has  made 
powerful  computer  hardware  available  at  low  cost, 
there  is  still  a  severe  lag  in  the  availability  of 
computer  software  that  can  aid  urban  water  man- 
agers in  finding  cost-effective  solutions  to  complex 
design  and  operational  problems  in  stormwater  and 
combined  sewer  control.  A  Stormwater  Control 
Package  (SWCP)  is  presented  with  user  manual  for 
introducing  automation  into  urban  stormwater 
control  systems.  The  package  contains  state-of-the- 
art  technology  in  storm  inflow  forecasting,  fully 
dynamic  hydraulic  routing,  and  dynamic  program- 
ming optimization.  It  is  designed  for  'simulated' 
real-time  experimentation  on  application  of  auto- 
mation to  storm  and  combined  sewer  control  for 
achieving  improved  performance.  In  addition,  it  is 
believed  that  application  of  the  SWCP  at  the  plan- 
ning level  can  potentially  save  large  amounts  of 
capital  in  sizing  of  facilities  through  optimum  regu- 


lation in  real-time  of  storage  and  conveyance  of 
stormwater.  Computational  experience  with  the 
North  Shore  Outfalls  and  Channel  Outfalls  Con- 
solidation projects  of  the  Clean  Water  Program  of 
San  Francisco  is  presented.  In  addition  to  oper- 
ational software,  an  optimal  sewer  design  package 
called  CSUDP/SEWER  is  presented  with  user 
manual  which  also  employs  dynamic  program- 
ming. As  a  screening  tool,  Program  CSUDP/ 
SEWER  can  find  least-cost  vertical  layouts  and 
sizings  of  storm  drainage  systems.  Preliminary  ex- 
perience with  an  optimal  horizontal  layout  proce- 
dure which  combines  nonlinear  programming,  net- 
work flow  theory  and  CSUDP/SEWER  is  also 
presented,  but  more  testing  with  large  networks  is 
needed  for  this  algorithm.  (USGS) 
W87-03530 


OPTIMIZATION  OF  HOLLOW  FD3ER  ULTRA- 
FILTRATION MEMBRANE  TYPE  AND 
SYSTEM  DESIGN  FOR  WASTEWATER  REUSE 
m  THE  TEXTILE  INDUSTRY, 

Romicon,  Inc.,  Woburn,  MA. 

B.  R.  Breslau,  and  A.  Fuchs. 

Available   from   National  Technical   Information 

Service,  Springfield,  VA  22161,  as  PB85-203925. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  (1984).  120  p,  24  tab,  53  fig,  7 

ref.  Contract  14-34-0001-8803. 

Descriptors:  'Membranes,  'Ultrafiltration,  Tex- 
tile water  reuse,  Waste  water  treatment,  Membrane 
processes,  Separation  techniques. 

A  year  long  study  was  conducted  to  evaluate  the 
application  of  hollow  fiber  ultrafiltration  for  treat- 
ment and  subsequent  reuse  of  wastewater  at  sever- 
al major  textile  mills.  Water  jet  looms  effluent, 
batcher  water  effluent,  untreated  composite  efflu- 
ent and  final  (post-biologically  treated)  composite 
effluent  streams  were  all  tested  during  the  pilot 
program.  The  results  of  both  the  water  jet  looms 
and  batcher  water  effluent  pilot  programs  suggest- 
ed good  technical  potential.  The  use  of  hollow 
fiber  ultrafiltration  for  the  processing  of  these 
streams  produced  a  treated  stream  greatly  reduced 
in  the  contaminant  species  believed  to  restrict  suc- 
cessful reuse.  Economic  evaluations  of  processes 
incorporating  hollow  fiber  ultrafiltration  are  pre- 
sented. At  one  plant,  the  major  costs  involved  in 
water  treatment  are  incurred  by  the  waste  treat- 
ment facility.  The  bulk  of  controlled  contaminant 
species  are  introduced  through  relatively  small 
(volume)  streams  such  as  the  batcher  water  efflu- 
ent. Substantial  cost  savings  could  result  from  seg- 
regated treatment  of  these  streams  if  the  large 
volume  of  remaining  effluent  could  be  discharged 
with  reduction  in,  or  elimination  of,  further  treat- 
ment. Untreated  composite  and  final  composite 
effluent  streams  were  tested  at  two  locations 
during  this  study.  The  results  of  these  tests  indicat- 
ed that  hollow  fiber  ultrafiltration  removed  sub- 
stantial amounts  of  contaminant  species.  The  low 
molecular  weight  organic  species  and  salts,  not 
removed  by  ultrafiltration,  were  considered  to  be 
disadvantageous  to  most  dyeing  operations.  In  at 
least  one  case  (acetate  dyeing)  the  treated  stream 
was  considered  acceptable  for  reuse.  Good  future 
potential  is  expected  in  the  application  of  ultrafil- 
tration for  advanced  waste  treatment.  (USGS) 
W87-03531 


INDUSTRIAL  WATER  REUSE  WITH  COU- 
PLED-TRANSPORT MEMBRANES, 

Bend  Research,  Inc.,  OR. 

W.  C.  Babcock,  J.  W.  Brooke,  D.  T.  Friesen,  D.  R. 

Kamperman,  and  E.  D.  LaChapelle. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB85-293925. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Technical  Completion  Report,  January,  1985.  27  p, 

15   fig,    3   tab,   7   ref.   Contract    14-34-0001-2403. 

BuRec.  Project  C-10142-R  (1). 

Descriptors:  'Metal-finishing  wastes,  'Water 
reuse,  'Plating  wastes,  'Rinse  water,  'Polymeric 
membranes,  Wastewater  treatment,  Chrome  plat- 
ing, Chromic  acid. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Waste  Treatment  Processes — Group  5D 


The  object  of  this  program  was  to  demonstrate  the 
feasibility  of  using  coupled-transport  membranes  to 
treat  chrome-plating  rinse  waters.  A  major  effort 
was  directed  toward  field  tests  of  a  hollow-fiber 
membrane  unit  at  a  decorative-chrome  plating 
shop.  Membrane  development  aimed  at  improving 
chromium  fluxes  was  also  conducted.  Field  tests  at 
Bend  Plating,  Inc.,  of  Bend,  Oregon  were  conduct- 
ed using  a  unit  containing  modules  with  15  sq.  feet 
of  membrane  area.  This  unit  was  used  to  recover 
chromium  from  the  second  rinse  tank  of  a  three- 
rinse  counterflow  system.  Two  types  of  modules 
were  tested;  the  liquid  membranes  in  one  module 
contained  Adogen  383  as  the  chromium  complex- 
ing  agent  in  an  aromatic  diluent,  while  the  mem- 
branes in  the  remaining  two  modules  contained 
Alamine  336  as  the  chromium  complexing  agent  in 
an  aliphatic  diluent.  The  membrane  module  con- 
taining Adogen  383  operated  for  100  days  at  an 
average  flux  of  about  2.5  lb/sq  ft  -year.  The  mod- 
ules containing  the  Alamine  336  operated  with  an 
average  flux  of  about  1.5  lb/sq  ft  -year.  One  of 
these  Alamine  336  modules  accumulated  370  days 
of  operating  time.  Two  methods  were  investigated 
for  converting  sodium  chromate-the  chromium 
salt  produced  in  the  coupled-transport  process-to 
chromic  acid.  This  coversion  would  permit  recycle 
of  the  chromium  to  the  plating  bath.  One  method, 
relying  on  Donnan  dialysis,  was  found  to  be  unac- 
ceptable, primarily  because  the  chromic  acid  pro- 
duced was  not  sufficiently  pure.  On  the  other 
hand,  cation  exchange  with  conventional  resins 
produced  a  pure  chromic  acid  concentrate  that 
could  be  returned  to  the  plating  bath.  (Henry-Bend 
Res.,  Inc.) 
W87-03532 


COMBING  NUTRIENT  REMOVAL  WITH 
PROTEIN  SYNTHESIS  USING  WATER  HYA- 
CINTH-FRESHWATER PRAWN  POLYCUL- 
TURE  WASTEWATER  TREATMENT, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Civil  Engineering. 

R.  B.  Jacquez,  and  W.  H.  Zachritz. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-221470. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,  Technical  Completion  Report  No. 

195,  June  1985.  92  p,  16  fig,  13  tab,  77  ref.  Project 

1345677. 

Descriptors:  *Water  hyacinth,  *Nitrogen  removal, 
•Nutrient  removal,  *Water  reuse,  'Wastewater 
treatment,  Tertiary  wastewater  treatment,  Azolla, 
Machxobrachium  rosenbergii,  Conceptual  model. 

A  two-stage  polyculture  wastewater  treatment 
system,  using  water  hyacinth,  Eichhorn  crassipes, 
in  the  first-stage  and  a  combination  of  Azolla  and 
the  freshwater  prawn,  Macrobrachium  rosenbergii, 
in  the  second-stage,  was  developed  at  the  pilot 
plant  scale  to  provide  tertiary  treatment  of  munici- 
pal wastewater.  A  conceptual  three-compartment 
nitrogen  model  was  also  developed  to  simulate  the 
first-stage  of  the  system.  The  results  of  the  analysis 
of  the  first-stage  water  hyacinth  system  indicated 
that  for  NH3-N  loadings  ranging  from  11.6  to  76.1 
kg  NH3-N/ha-d,  NH3-N  removals  averaged  76.8 
percent.  Nitrate  and  ORG-N  removals  ranged 
from  24  to  80  percent  and  75  to  95  percent,  respec- 
tively. The  first-stage  effluent  NH3-N,  N03-N, 
and  ORG-N  concentrations  ranged  from  0.3  to 
25.0  mg/L,  0.5  to  2.3  mg/L,  and  0.3  to  0.8  mg/L, 
respectively.  Results  from  monitoring  the  second- 
stage  Azolla-prawn  system  indicated  that  at  NH3- 
N  loadings  between  115  to  10,360  gm-N/ha-d, 
system  performance  for  NH3-N  varied  between  a 
14  percent  increase  to  a  90  percent  removal.  Ni- 
trate and  ORG-N  removals  in  the  Azolla-prawn 
system  were  highly  variable  through  the  system. 
Overall  performance  of  the  polyculture  system  for 
the  removal  of  total  COD,  TSS,  total  coliforms 
(MPN),  and  turbidity  (NTU)  indicated  removals  of 
58,  98,  99.9,  and  94  percent,  respectively.  (Jacquez- 
N.M.  St.  Univ.)  J.v— * 

W87-03545 


BIOSORPTION/HEAVY  METAL  IONS  FROM 
INDUSTRIAL/MINING  WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 


Chemistry 
D.  Darnall. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-222676. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report,  June 
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Descriptors:  *Ion  exchange,  *Algal  biomass, 
•Metal-ion  removal,  *Biosorption,  'Wastewater 
treatment,  Heavy  metals,  Mining  wastewater,  Hy- 
drogen ion  concentration,  Sorption,  Silica,  Chlo- 
rella. 

The  interactions  between  algal  biomass  and  vari- 
ous metal  ions  were  investigated.  For  most  of  the 
ions  examined,  uptake  is  dependent  upon  pH,  with 
cations  bound  most  strongly  above  pH  4  and 
comlex  anions  bound  most  strongly  at  lower  pH 
values.  However,  the  binding  of  gold(III),  silver, 
and  mercury(II)  ions  is  relatively  insensitive  to  pH. 
Heat-treatment  of  the  biomass  was  found  to  have 
little  effect  on  binding  capacity.  As  with  other  ion- 
exchange  matrices,  the  extent  of  metal-ion  removal 
is  strongly  influenced  by  the  solution  composition 
-  in  particular,  the  pressure  of  competing  ligands. 
However,  unlike  conventional  strong-acid  cation- 
exchange  resins,  the  algal  biomass  displays  low 
affinity  for  Ca(2+)  and  Mg(2+)  and,  thus,  may  be 
especially  well-suited  for  hard-water  treatment  ap- 
plications. Algal  biomass  can  be  readily  immobi- 
lized in  silica  to  produce  a  durable  chromatogra- 
phic support  which  shows  substantial  longevity  in 
lab-scale  operations.  (Darnall-N.M.  St.  Univ.) 
W87-03549 


SEDIMENT  DISCHARGE  AND  RECYCLING 
FOR  GOLD  PLACER  MINING  IN  ALASKA, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Northern  Engi- 
neering. 

R.  A.  Johnson,  J.  H.  Chapman,  and  R.  M. 
Lipchak. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235660. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Alaska  Water  Research  Center,  Fairbanks,  Com- 
pletion Report  SE  85.23,  April  1986.  36  p,  1 1  fig,  2 
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Descriptors:  *Mine  water,  'Water  reuse, 
'Wastewater  treatment,  'Alaska,  'Placer  mining, 
•Settling  basins,  Recirculated  water,  Wastewater, 
Waste  treatment. 

Without  effective  treatment  to  remove  particulate 
matter  from  process  water,  gold  placer  mining 
operations  can  result  in  the  discharge  of  unaccept- 
ably  high  sediment  loads  to  receiving  waters.  To 
study  the  potential  of  recycling  technology  to 
reduce  the  discharge  of  particulates,  a  2  gpm  test 
loop  was  used  to  simulate  an  actual  recycle  oper- 
ation. Two  different  configurations  were  tested 
using  paydirt  with  clay  content  varying  from  2% 
to  6%  with  up  to  12  recycles  being  utilized.  In  all 
cases,  over  90%  of  the  TSS  in  the  feed  were 
removed  during  each  recycle,  and  the  levels  of 
TSS  remaining  appeared  to  stabilize  after  several 
recycles.  However,  the  recycled  water  had  turbidi- 
ty levels  ranging  from  several  hundred  to  several 
thousand  NTUs.  Hence,  additional  treatment 
would  normally  be  required  before  discharge  to 
Alaskan  waters.  The  configuration  utilizing  two 
sedimentation  basins  at  a  lower  flow  rate  had  efflu- 
ent TSS  an  order  of  magnitude  less  than  the  con- 
figuration with  just  one  basin.  (USGS) 
W87-03555 


STORMWATER   MANAGEMENT   US   URBAN 
COLLECTOR  STREAMS, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic   entry   see   Field   5G. 
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WASTEWATER  TREATMENT  PLANTS  IN  AM- 
STERDAM, 

Amsterdam  Public  Works  (Netherlands). 


R.  Kruize. 

Water  Science  and  Technology  WSTED4,  Vol. 

17,  No.  8,  p  1491-1494,  August  1985.  2  tab. 

Descriptors:  'Wastewater  facilities,  'Amsterdam, 
'Biological  treatment,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  'Process  con- 
trol, Pilot  plants,  Activated  sludge  process,  Trick- 
ling filters,  Filters,  Plug  flow,  Aerators,  Digestion, 
Sludge  digestion,  Biodegradation,  Activated 
sludge,  Sludge,  Netherlands,  Energy. 

Amsterdam  currently  operates  five  wastewater 
treatment  plants,  each  designed  as  low  loaded  acti- 
vated sludge  systems  with  sludge  digestion.  They 
treat  mainly  domestic  wastewater.  At  all  plants, 
more  than  90%  of  the  organic  matter  is  eliminated, 
and  more  than  85%  of  the  total  Kjeldahl  nitrogen 
(TKN)  is  oxidized.  Phosphate  removal  and  disin- 
fection are  not  practiced.  The  primary  and  second- 
ary sludges  are,  after  thickening,  digested  together 
at  29-33  C.  Dewatered  sludge  is  composted  and 
mixed  with  sand  and  peat  for  use  as  fertilizer  in 
public  gardens  and  parks.  The  ammonium  concen- 
tration of  the  effluent  of  all  aeration  tanks  is  ana- 
lyzed daily  to  control  the  activated  sludge  process. 
The  volatile  acids  concentration  in  each  digester  is 
analyzed  three  times  a  week  to  control  the  diges- 
tion process.  Additional  data  were  provided  on 
treatment  processes  and  energy  supply.  (Doria- 
PTT) 
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GREATER  CAIRO  WASTEWATER  PROJECT, 

For  primary  bibliographic  entry  see  Field  8A. 
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PLANNING,  DESIGN  AND  CONSTRUCTION 
OF  THE  GREAT  GRIMSBY  SEWAGE  OUT- 
FALL, 

C.  Mason,  K.  J.  Flemons,  and  A.  G.  Taylor. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1109-1127,  August 
1986.  19  fig,  2  ref. 

Descriptors:  'Planning,  'Design,  'Outfall  sewers, 
'Construction,  'Grimsby,  'Marine  sewage  outfall, 
'Wastewater  treatment,  Outfall  performance, 
Tracer  tests,  Dye  tests,  Wind  data,  Discharge  dis- 
persion, Head  loss. 

The  planning,  design,  and  construction  of  the 
Great  Grimsby  sewage  outfall  were  reported.  De- 
tailed investigation  was  made  of  the  estuary  and 
the  proposed  design  to  comply  with  the  latest 
marine  treatment  guidelines.  Pipe  deflexion  under 
backfill  loading  was  important.  Outfall  perform- 
ance was  predicted  by  a  hydraulic  model,  tracer 
tests,  and  dye  tests.  The  predominant  prevailing 
winds  would  not  tend  to  force  any  slicks  ashore. 
Neither  visible  signs  of  pollution  from  the  outfall, 
nor  direct  evidance  of  any  saline  intrusion  have 
been  detected.  For  the  design  the  most  difficult 
part  was  the  determination  of  the  dispersion  of  the 
discharge,  as  there  were  many  external  factors  that 
influenced  it.  Difficulties  were  encountered  in  con- 
struction related  to  the  diffuser  section.  The  weld- 
ing of  the  pipe  was  a  straightforward  operation  but 
it  became  slightly  more  difficult  with  a  complicat- 
ed concrete  sheathing  that  went  onto  it.  Bacterio- 
logical and  biological  surveys  showed  the  patterns 
of  pollution.  Water  movement  in  the  estuary 
helped  definition  of  current  direction  and  veloci- 
ties. Sonar  surveys,  seismic  and  marine  site  investi- 
gation helped  to  establish  the  ground  conditions. 
Coating  on  the  pipes  had  only  a  light  reinforce- 
ment and  it  was  not  designed  to  withstand  anchor 
penetration.  Lightweight  concrete  was  used  for  the 
diffuser  because  the  average  height  of  the  diffusers 
was  about  10  m  and  a  high  point  load  on  top  of 
such  a  large  pipe  was  undesirable,  so  the  light- 
weight concrete  was  chosen.  The  discharge  is  by 
gravity  via  a  vertical  pipe  outside  the  header 
chamber  and  head  loss  was  determined  by  measur- 
ing the  levels  in  the  header  chamber  at  high  tide 
with  similar  flows.  (Main-PTT) 
W87-03629 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Waste  Treatment  Processes 


PHYSICAL-CHEMICAL  TREATMENTS  AP- 
PLIED TO  WINE-DISTILLERY  WASTE, 

Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 

D.  Sales,  M.  J.  Valcarcel,  L.  Perez,  and  E. 

Martinez-Ossa. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  3,  p  407-414, 

September  1986.  5  fig,  2  tab,  9  ref. 

Descriptors:  •Wine-distillery  waste,  'Wastewater 
treatment,  Settling,  Centrifugation,  Precipitating 
agents,  Filtration,  Chemical  treatment. 

The  results  obtained  from  the  application  of  physi- 
cal-chemical treatments  to  wine-distillery  wastes 
were  reported.  Wine  vinasses  were  treated  with 
25%  sodium  hydroxide  and  calcium  hydroxide  to 
obtain  pH  values  of  5,  7,  9,  1 1,  and  12.5.  The  solids 
were  allowed  to  settle,  the  liquid  was  decanted  and 
the  supernate  was  separated  off.  Lies  vinasses  were 
centrifuged  and  the  supernate  was  separated  off. 
The  supernate  was  treated  with  calcium  hydroxide 
to  pH  values  of  7.5  and  12.5.  Solids  formed  in 
suspension  were  removed  by  centrifugation. 
Chemical  oxygen  demand  suffered  a  reducetion  as 
the  pH  increased.  The  percentages  of  dissolved 
organic  solids  and  suspended  solids  decreased  as 
the  pH  increased.  This  reduction  was  more  signifi- 
cant in  calcium  precipitation.  The  percent  elimina- 
tion of  tartaric  acid  total  nitrogen,  phosphate  and 
polyphenols  was  less  in  sodium  precipitation.  As 
the  separating  power  of  the  techniques  for  elimina- 
tion of  solids  increased  (filtration  >  centrifugation 
>  sedimentation)  a  higher  percentage  of  COD 
reduction  was  produced.  Centrifugation  proved  to 
be  quicker  and  gave  better  results  than  filtration. 
Physical  treatment  of  lies  vinasses  eliminated  more 
than  75%  of  the  suspended  solids.  With  the  addi- 
tion of  calcium  hydroxide  there  was  an  increase  in 
total  solids  and  organic  solids.  Chemical  precipita- 
tion of  wine  vinasses  with  calcium  hydroxide  was 
more  effective  than  with  sodium  hydroxide.  Cen- 
trifugation was  the  most  appropriate  for  the  elimi- 
nation of  suspended  solids,  given  the  flow  of 
wastes  from  a  distillery  and  the  volume  of  sludges 
produced.  (Main-PTT) 
W87-03648 


REMOVAL  OF         CADMIUM  FROM 

WASTEWATERS, 

Rhode  Island  Univ.,  Kingston. 

C.  P.  C.  Poon. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 

46-55,  1986.  7  tab,  56  ref. 

Descriptors:  *Cadmium,  'Wastewater, 

•Wastewater  treatment,  *Water  pollution  sources, 
•Water  pollution  treatment,  Pollutant  identifica- 
tion, Effluent  limitations,  Ion  exchange,  Chemical 
treatment,  Adsorption,  Flotation,  Chemical  pre- 
cipitation, Industrial  wastewater,  Municipal 
wastewater. 

The  source,  quantity,  and  treatment  of  cadmium  in 
wastewater  are  reviewed.  The  characteristics  of 
cadmium-bearing  industrial  discharge  depend  upon 
the  source  and  degree  of  treatment  imposed;  con- 
centrations range  up  to  1,000  mg/1,  and  up  to  0.016 
mg/1  in  municipal  wastewater.  Effluent  limitations 
range  from  0.01  to  1.2  mg/1.  Chemical  treatment 
methods  include  hydroxide,  carbonate,  or  sulfide 
precipitation,  sodium  borohydride  precipitation, 
hydrogen  peroxide  oxidation-precipitation,  ozona- 
tion, and  electroflotation.  Physical  treatment  op- 
tions include  ion  exchange,  adsorption,  and  foam 
flotation.  Various  techniques  are  available  for  cad- 
mium recovery.  Evaporation  is  an  established 
method,  although  capital  and  operational  costs  are 
high.  Reverse  osmosis  with  a  cadmium  cyanide 
bath  is  a  promising  method  that  may  be  cheaper 
and  less  energy-consuming.  Other  promising  sys- 
tems include  electrochemical  ion  exchange  and 
adsorption.  The  treatment  processes  employed  by 
most  publicly-owned  treatment  works  are  not  de- 
signed for  heavy  metal  removal;  cost-effective  re- 
moval of  cadmium  from  domestic  wastewater  re- 
quires treatment  at  the  source.  Cost  comparisons 
indicate  that  recovery  systems  realize  a  saving  in 
chemical  cost  that  would  otherwise  be  spent  in  a 
treatment  system,  saving  approximately  $3,300/ 
year.  (Doria-PTT) 
W87-03703 


ELECTROCHEMICAL  TREATMENT  OF  EF- 
FLUENTS: A  PRELIMINARY  STUDY  OF 
ANODIC  OXIDATION  OF  SIMPLE  SUGARS 
USING  LEAD  DIOXIDE-COATED  TITANIUM 
ANODES, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  Dept.  of 
Chemistry. 

C.  C.  Ho,  C.  Y.  Chan,  and  K.  H.  Khoo. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBED,  Vol.  36,  No.   1,  p  7-14,  January 
1986.  6  fig,  3  tab,  21  ref. 

Descriptors:  •Electrochemistry,  *Chemical  treat- 
ment, •Effluents,  •Performance  evaluation, 
•Wastewater  treatment,  Electrolysis,  Anodes,  Oxi- 
dation, Sugars,  Lead  dioxide,  Titanium,  Elec- 
trodes, Lead,  Heavy  metals,  Corrosion,  Kinetics, 
Oxygen. 

Corrosion  of  anodes  used  in  the  electrochemical 
treatment  of  effluents  was  studied  by  electrolysis  of 
simple  sugar  solutions,  containing  0.5%  NaCl  or 
Na2S04,  using  lead  dioxide-coated  titanium  mesh 
anodes  in  a  simple  electroflotation  cell.  Electrode 
corrosion  and  dissolution  of  polluting  Pb(2+)  ions 
from  the  electrode  material  were  negligible  even 
after  prolonged  use;  the  sugars  were  concomitantly 
electrooxidized  at  such  anodes.  The  rate  of  elec- 
trooxidation  followed  linear  removal  kinetics,  and 
the  relative  ease  of  electrochemical  destruction 
was  in  the  order  sucrose  >  maltose  or  glucose. 
Such  oxidation  processes  are  added  advantages  in 
the  use  of  these  electrodes  in  electrochemical  treat- 
ment of  effluent  containing  the  sugars.  Cyclic  vol- 
tammetric  analysis  of  the  glucose  solution  indicat- 
ed that  oxygen  evolution  on  the  lead  dioxide- 
titanium  anode  appeared  to  be  promoted  by  the 
sugar.  A  much  more  detailed  study  is  required  to 
give  further  insight  into  the  mechanism  of  the 
anodic  oxidation  of  these  compounds.  (Author's 
abstract) 
W87-03719 


FLOTATION  OF  METAL  HYDROXIDE  PRECI- 
PITATES: I.  FLOTATION  OF  COPPER  HY- 
DROXIDE, 

Akademia  Medyczna,  Wroclaw  (Poland).  Dept.  of 
Analytical  Chemistry. 
S.  Basak,  and  W.  A.  Charewicz. 
Journal  of  Chemical  Technology  and  Biotechnol- 
ogy JCTBED,  Vol.  36,  No.  2,  p  74-78,  February 
1986.  1  fig,  20  ref. 

Descriptors:  *Hydroxides,  'Flotation,  *Copper 
compounds,  'Wastewater  treatment,  Copper, 
Heavy  metals,  Electrical  properties,  Chemical  pre- 
cipitation, Adsorption,  Sedimentation,  Sorption, 
Reagents,  Physicochemical  properties,  Suspension. 

Flotation  of  copper  hydroxide  precipitate  has  been 
investigated  with  sodium  dodecylbenzenesulfonate 
(DBSNa)  and  dodecyldimethylbenzylammonium 
bromide  (DDMBABr).  Granulometric  analysis  of 
the  precipitate  and  measurement  of  its  electrokine- 
tic  potential  were  carried  out  over  a  wide  range  of 
the  acidity  of  aqueous  precipitate  suspension  to 
establish  essential  factors  governing  flotation  of  the 
precipitate.  Adsorption  of  the  flotation  collectors 
by  the  precipitate  as  well  as  the  rate  of  precipitate 
sedimentation  were  also  measured.  The  cationic 
collector  (DDMBABr)  neither  influenced  the  elec- 
trokinetic  potential  of  copper  hydroxide  precipi- 
tate nor  adsorbed  on  its  surface.  Consequently,  no 
flotation  of  copper  hydroxide  was  observed  with 
this  substance.  On  the  other  hand,  the  anionic 
collector  (DBSNa)  influenced  the  electrokinetic 
potential  of  copper  hydroxide  within  the  same  pH 
range  where  adsorption  of  DBSNa  on  the  precipi- 
tate was  observed  and  flotation  was  effective.  The 
rate  of  flotation  varied  with  the  pH  of  the  aqueous 
suspension.  This  dependence  was  irregular  and 
presumably  governed  by  the  aggregation  of  pre- 
cipitate grains,  since  the  rate  of  flotation  increased 
with  the  size  of  the  aggregates.  (Author's  abstract) 
W87-03720 


WASTEWATER  TREATMENT  ALTERNA- 
TIVES FOR  MUNICD?ALnT£S  ALONG  A 
STREAM  SYSTEM, 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 


M.  Pineau,  J.  P.  Villeneuve,  and  P.  Boudreault. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  805-813,  December  1985.  2  fig.  5 
tab,  28  ref. 

Descriptors:  'Wastewater  treatment,  'Project 
planning,  'Economic  aspects,  'River  systems, 
'Cost  analysis,  Planning,  Quebec,  Engineering, 
Water  pollution  control,  Water  quality  standards, 
Wastewater,  Systems  engineering,  Costs,  Industrial 
wastewater,  Municipal  wastewater,  Case  studies. 

Since  1978,  the  government  of  Quebec  has  under- 
taken a  program  to  construct  new  wastewater 
treatment  plants  in  the  Yamaska  watershed.  A 
major  issue  in  planning  was  the  selection  of  the 
wastewater  treatment  alternatives  to  be  implement- 
ed at  each  municipality  of  the  watershed.  The  role 
and  importance  of  three  factors  for  the  analysis  are 
discussed  using  case  studies.  These  factors  are  (1) 
the  standards,  as  related  to  the  receiving  stream, 
(2)  the  discharge  point  interactions  through  the 
receiving  stream  system,  and  (3)  the  various  possi- 
bilities for  joint  or  separate  treatment  of  municipal 
and  industrial  wastewater.  Examples  are  given  of 
the  economical  implications  that  may  result  from 
these  factors.  While  each  factor  was  discussed 
separately,  it  is  clear  that  they  are  strongly  related 
and  interact.  As  a  result,  the  selection  of 
wastewater  treatment  alternatives  is  fundamentally 
a  system-based  problem  rather  than  a  case-by-case 
problem.  (Author's  abstract) 
W87-03742 


DEGRADATION  AND  ACTUAL  ELIMINA- 
TION RATE  OF  INDIVIDUAL  SUBSTANCES 
AND  SUBSTANCE  GROUPS  IN  THE  WASTE 
WATER  TREATMENT  OF  THE  CHEMICAL 
INDUSTRY  (ABBAUBARKEIT  UND  TAT- 
SAECHLICHER  ELDVHNATIONSGRAD  VON 
EINZELSTOFFEN  UND  STOFFGRUPPEN  BEI 
DER  CHEMTEABWASSERBEHANDLUNG), 
BASF  A.G.,  Ludwigshafen  am  Rhein  (Germany, 
F.R.). 

W.  G.  Haltrich. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  1,  p  4-9,  February  1986.  8  fig,  4  tab,  25  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Detection  limits,  'Trace  analysis,  'Chemical  in- 
dustry, Biodegradation,  Chemical  oxygen  demand, 
Biological  oxygen  demand,  Organic  compounds. 
Surface  water,  Nitrobenzene. 

The  scaling  of  biological  wastewater  treatment 
plants  as  well  as  the  evaluation  of  their  efficiency 
are  performed  according  to  sum  parameters  like 
COD  (on  the  basis  of  sodium  bichromate  consump- 
tion), BOD5,  and  increasingly  organic  carbon  as 
well.  For  that  purpose  concentrations  in  the  range 
of  mg/1  are  measured.  Modern  trace  analysis  in- 
creasingly permits  detection  of  compounds  in  the 
10  to  the  minus  13  to  10  to  the  minus  12  concentra- 
tion range  in  purified  waste  waters  and  surface 
waters.  Thus,  it  is  possible  in  spite  of  their  ready 
degradation  in  biological  treatment  plants  to  detect 
substances  in  surface  waters.  Via  nitrobenzene  as 
an  example  the  degradation  of  individual  sub- 
stances in  treatment  plants  and  the  problems  of 
degradation  control  are  described.  Methods  for 
evaluating  the  degradation  behavior  of  individual 
organic  substances  as  well  as  group  parameters  are 
shown.  Problems  of  the  degradability  of  substances 
in  waste  waters  of  relatively  high  concentration 
and  in  surface  waters  of  relatively  low  concentra- 
tion are  discussed.  (Author's  abstract) 
W87-03754 


WASTE   WATER   ASSESSMENT   FROM   THE 

POINT    OF    VIEW    OF    DRINKING    WATER 

SUPPLY  (BEURTETLUNG  VON  ABWAESSERN 

AUS   DER   SICHT   DER  TRTNKWASSERVER- 

SORGUNG), 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

H.  Sontheimer,  and  E.  Voelker. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 

19,  No.  1,  p  9-13,  February  1986.  6  fig,  2  tab,  8  ref. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


Descriptors:  'Biological  wastewater  treatment, 
•Chemical  industry,  •Drinking  water,  *Surface 
water,  Dissolved  organic  carbon,  Reclaimed 
water. 

The  recovery  of  potable  water  from  surface  water 
requires  both  knowledge  about  the  nature  of  the 
untreated  raw  water  and  information  about  the 
possible  sources  of  pollution  (discharge  of  waste 
water).  From  the  point  of  view  of  drinking  water 
supply,  a  characterization  of  waste  water  therefore 
aims  at  determining  the  amount  of  organic  carbon 
in  biologically  pretreated  water  which  could  not 
or  could  only  incompletely  be  removed  from  the 
water  by  passage  through  soil  and  subsequent  puri- 
fication in  the  water  works.  For  the  assessment  of 
waste  waters  typical  parameters  from  chemical 
engineering  such  as  'biological  degradability'  and 
'adsorbability  to  activated  carbon'  were  used.  A 
fixed  bed  reactor,  working  biologically,  determines 
the  portion  of  compounds  in  the  waste  water  that 
is  biologically  not  degradable  (with  reference  to 
the  water  works).  The  concentration  of  com- 
pounds which  are  poorly  or  not  at  all  adsorbable 
and  biologically  not  degradable  (with  reference  to 
drinking  water)  can  be  found  from  an  adsorption 
analysis  of  a  test  filter  outlet.  This  method  of 
assessment  was  applied  to  outlets  of  wastewater 
treatment  plants  of  the  chemical  industry.  Repre- 
sentative examples  are  described.  (Author's  ab- 
stract) 
W87-03755 


SELFPURIFICATION  AND  HAZARDOUS  SUB- 
STANCES   IN    RTVERS    (SELBSTREINIGUNG 
UND       KRTnSCHE       SCHADSTOFFE       IN 
FUESSGEWAESSERN), 
P.  Koppe. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  1,  p  14-19,  February  1986.  8  tab,  34  ref. 

Descriptors:  *Selfpurification,  'Wastewater  treat- 
ment, 'Water  pollution  sources,  'Ruhr  River, 
•Fishing,  Rivers,  Sediments,  Organic  compounds, 
Fish  behavior,  Heavy  metals. 

Selfpurification  processes  in  rivers  are  currently 
examined  in  broader  fashion  than  before.  Thus, 
besides  biochemical  oxidation,  the  degassing  of 
volatile  substances  and  the  fixing  of  hazardous 
substances  in  sediments  are  considered.  In  addition, 
the  interests  of  water  supply  and  fishery  (especially 
sport  fishing,  which  supplies  an  important  indica- 
tor function)  are  increasingly  considered,  not  to 
mention  assuring  the  supply  of  drinking  water. 
Analyses  of  toxic  substances  and  evaluation  of  the 
results  presently  focus  on  the  influencing  of  bio- 
coenosis,  for  example  by  bioaccumulation,  biomag- 
nification,  and  concentration  in  sediments,  where 
additional  problems  result  if  the  sediments  have  to 
be  removed  from  the  aquatic  system.  This  investi- 
gation, as  currently  practiced,  has  consequences 
for  the  treatment  of  industrial  wastewaters  before 
discharge  into  rivers  and  can  restrict  production 
and  application  of  hazardous  substances  even  for 
industries  discharging  wastewater  into  municipal 
sewage  systems.  Some  specific  recommendations 
concerning  regulation  of  toxic  raw  materials  are 
given.  These  conclusions  are  exemplified  using 
some  organic  substance  groups  and  heavy  metals. 
Their  concentration,  fate  and  effects  were  investi- 
gated in  the  impounded  Ruhr  River.  (Airone-PTT) 
W87-03756 


INITIAL  RESULTS  OF  THE  ELIMINATION 
OF  BACTERIAL  TOXIC  SUBSTANCES  BY 
MEANS  OF  ACTIVATED  CARBON  ADSORP- 
TION (ERFAHRUNGEN  BEI  DER  ELIMINA- 
TION BAKTERJEN  TOXISCHER  SUBSTAN- 
ZEN  DURCH  ADSORPTION  MITTELS  AKTIV- 
KOHLE), 

Hoechst  A.G.,  Frankfurt-am-Main  (Germany, 
F.R.). 

G.  Schnabl. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  1,  p  20-21,  February  1986.  1  fig. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Pretreatment  of  water, 
•Chemical  industry,  'Aromatic  compounds,  Bacte- 
ria, Phenols,  Cost  analysis,  Biological  oxygen 
demand. 


Wastewater  from  industrial  chemical  production  is 
usually  cleaned  in  biological  treatment  plants.  The 
biological  demand  in  such  processes  can  vary  sig- 
nificantly and  is  a  function  of  degradability  and  of 
the  type  and  concentration  of  materials  toxic  to  the 
bacteria.  To  obtain  a  reproducible  demand  in  the 
main  treatment  facility,  a  pretreatment  of  the 
wastewater  is  needed  prior  to  treatment  in  the 
central  water  treatment  plant.  The  scheme  of  a 
pretreatment  plant  which  uses  activated  charcoal 
in  a  continuous  process  coupled  with  regeneration 
of  the  charcoal  is  shown.  Through  pretreatment  of 
the  wastewater  by  nitration  and  hydroxylation  of 
aromatics,  the  biological  demand  was  improved 
(75%-95%  elimination  of  phenols  and  adsorbable 
organic  halogens),  although  this  entailed  higher 
costs.  (Airone-PTT) 
W87-03757 


INVESTIGATIONS  INTO  THE  EFFECTS  OF 
VARIOUS  BIOLOGICAL  TREATMENT  METH- 
ODS FOR  CHEMICAL  PULP  WASTE  WATERS 
(UNTERSUCHUNGEN  ZUR  WIRKUNG  VERS- 
CHIEDENER  BIOLOGISCHER  VERFAHREN 
BEI  DER  BEHANDLUNG  VON  ZELLSTOF- 
FABWAESSERN), 

Papiertechnische  Stiftung  fuer  Forschung  und 
Ausbildung  in  Papiererzeugung  und  -Verarbeitung, 
Munich  (Germany,  F.R.) 
C.  H.  Moebius,  I.  Demel,  and  K.  Hoch. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  1,  p  22-28,  February  1986.  4  fig,  3  tab,  35 
ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Pulp  wastes,  'Sulfites, 
'Pulp  and  paper  industry,  Biological  oxygen 
demand,  Chlorinated  hydrocarbons,  Industrial 
wastes,  Pilot  plants,  Cellulose. 

The  effects  of  a  total  of  four  different  aerobic- 
biological  wastewater  treatment  methods  were  in- 
vestigated by  way  of  pilot  plant  tests  of  a  typical 
sulfite  pulp  wastewater.  Four  processes  were  oper- 
ated at  various  loads:  a  single  stage  activated 
sludge  process  in  a  cascade  reactor,  a  two-stage 
aeration  process  with  intermediate  clarification,  a 
combination  of  trickling  filter,  intermediate  clarifi- 
cation, and  activated  sludge  process,  and  an  acti- 
vated sludge  plant  using  biomass  carriers  (activat- 
ed carbon,  bentonite,  expanded  plastic  cubes). 
From  the  results  it  may  safely  be  stated  that  at 
BOD:COD  =  0.3  in  the  inlet  section,  an  average 
COD  elimination  of  58%  cannot  be  exceeded.  In 
the  activated  sludge  plant  case  subject  to  the  usual 
load,  a  COD  elimination  of  only  45%  may  be 
obtained  for  this  wastewater.  Adsorbable  organic 
halogens  (AOX)  are  eliminated  to  30-60%.  Elimi- 
nation was  apparently  determined  more  by  the 
composition  of  the  wastewater  than  by  the  biologi- 
cal treatment  method  used.  No  relation  between 
AOX  elimination  and  COD  elimination  could  be 
established.  It  is  very  likely  that  by  means  of  a 
BOD  full  cleaning  process  fish  toxicity  as  restrict- 
ed by  the  Wastewater  Levies  Law  may  be  reduced 
to  a  threshhold  value  of  G  sub  F  <  or  =  2  (tax- 
free).  (Author's  abstract) 
W87-03758 


ANAEROBIC  TREATMENT  OF  PAPER  MDLL 
WASTE  WATER  (REINIGUNG  VON  PA- 
PD2RAB  WAESSERN  MIT  ANAEROBEN  VER- 
FAHREN), 

Hanover    Univ.     (Germany,     F.R.).     Fachgebiet 

Wasser-  und  Abwasserchemie. 

H.  Rueffer,  and  J.  Boeck. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 

19,  No.  1,  p  29-32,  February  1986.  1  fig,  3  tab,  8 

ref. 

Descriptors:  'Wastewater  treatment,  'Pulp  and 
paper  industry,  'Pulp  wastes,  'Biological 
wastewater  treatment,  Industrial  wastes,  Organic 
Acids,  Pilot  plants. 

Wastewater  of  a  paper  mill  processing  waste  paper 
was  treated  in  one-  and  two-stage  anaerobic  pilot 
plants  of  lab-  and  semitechnical  scale.  The  recycled 
wastewater  of  the  factory,  with  a  high  concentra- 
tion of  organics,  was  found  to  be  largely  hydro- 
lysed.  The  first  step  of  the  anaerobic  treatment 


increased  the  concentration  of  volatile  organic 
acids  by  only  1  to  1.5  g/1.  Lactate  concentration 
decreased.  The  COD  load  in  the  first  acidification 
stage  was  15-20  kg/cu  m  x  d.  The  COD  load  of  the 
second  (methane)  stage  could  not  exceed  B  sub 
oTS  =  0.4  kg/kg  x  d.  There  was  no  interference 
from  the  high  sulfate  concentration.  In  the  effluent 
of  the  methane  stage  no  more  than  50-100  mg/1 
H2S  were  determined.  Because  of  the  high  Ca(2  +  ) 
concentration  of  the  influent  a  separation  of 
CaC03  from  the  organic  sludge  by  a  hydrocy- 
clone  was  necessary.  This  process  had  no  effect  on 
the  activity  of  the  biosludge.  The  proposed  process 
is  reliable  within  the  above-mentioned  limits.  (Au- 
thor's abstract) 
W87-03759 


REMOVAL  OF  CHLOROLIGNINS  AND  LIG- 
NOSULFONATES  FROM  PULP  MILL  EF- 
FLUENTS BY  POLYIMINE  PRECOTTATION 
(ENTFERNUNG  VON  CHLOROLIGNIN  AUS 
ZELLSTOFF  ABWASSER  DURCH  POLYIMIN- 
FAELLUNG), 

Goettingen  Univ.  (Germany,  F.R.).  Forstbotan- 
isches  Inst. 

A.  Haars,  O.  Milstein,  and  A.  Huettermann. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  1,  p  33-37,  February  1986.  7  fig,  24  ref. 
BMFT   Forschungsmittel   02   WA   382   and   EG 
Forschungs  mittel  BOS-007-D. 

Descriptors:  'Pulp  and  paper  industry,  'Pulp 
wastes,  'Chemical  precipitation,  'Wastewater 
treatment,  Industrial  wastes,  Chlorolignins,  Ligno- 
sulfonates. 

Polyimines  added  to  the  pulp  mill  spent  bleach 
effluent  of  the  chlorinated  stage  or  to  the  com- 
bined effluents  (stages  C  and  E)  formed  a  water- 
insoluble  complex  with  chlorolignin  which  could 
be  effectively  precipitated.  The  chemical  oxygen 
demand  of  the  treated  effluents  was  reduced  by  51- 
85%  depending  on  the  origin  of  the  bleaching 
effluent.  The  adsorbable  organic  halogens  (AOX) 
were  reduced  to  54-75%  of  the  initial  amount.  The 
color  of  the  treated  effluent  was  decreased  by  67- 
95%.  The  optimal  pH  for  precipitation  was  6,  the 
optimal  temperature  was  >  50  C.  The  precipitation 
method  can  be  superior  to  biological  methods  in 
rate  and  effectiveness  (measured  by  COD  and 
AOX  reduction).  Some  small  halogenated  organic 
compounds  (mostly  <  1000  daltons)  remain  after 
the  treatment,  and  can  be  subjected  to  biological 
posttreatment.  (Airone-PTT) 
W87-03760 


REDUCTION  OF  EFFLUENT  LOAD  IN  THE 
PULPENG  PROCESS  BY  OXYGEN  DELIGND7I- 
CATION  (VERRINGERUNG  DER  ABWASSER- 
BELASTUNG  BEI  DER  ZELLSTOFFHERSTEL- 
LUN  DURCH  SAUERSTOFFBLEICHE), 
Bayerische  Zellstoff  G.m.b.H.,  Kelheim  (Germa- 
ny, F.R.). 

D.  Folberth,  and  K.  Hoch. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.   1,  p  37-39,  February  1986.  3  fig,  4  ref. 

Descriptors:  'Pulp  and  paper  industry, 
•Wastewater  treatment,  •Effluents,  'Bleaching 
wastes,  •Chlorine,  Environmental  protection,  Cel- 
lulose, Oxygen,  Chlorinated  hydrocarbons. 

The  example  of  Bayerische  Zellstoff  GmbH,  Kel- 
heim, demonstrates  the  reduction  of  effluent  load 
in  the  magnesium  bisulfite  pulping  process  by 
means  of  oxygen  delignification.  Replacing  chlo- 
rine bleaching  by  oxygen  delignification  allows  the 
recovery  of  bleaching  effluent.  This  results  in  a 
specific  COD  load  reduction  of  5-6.6  kg/mt  of 
pulp.  Oxygen  delignification  is  attractive  because 
of  environmental  protection,  but  is  not  applicable 
for  all  grades.  Oxygen  delignification  represents  a 
partial  step  towards  reduction  of  effluent  load  at 
Bayerische  Zellstoff  GmbH.  (Author's  abstract) 
W87-03761 


RELIABILITY  OF  A  COMMERCIAL  PHOTO- 
METRIC SYSTEM  FOR  ANALYSIS  OF  HEAVY 
METALS   IN   SEWAGE  SLUDGES   (ZUR  ZU- 
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VERLAESSIGKEIT  EINES  KOMMERZIELLEN 
PHOTOMETRISCHEN  ANALYSENSYSTEMS 
FUER  SCHWERMETALLANALYSEN  IN 
KLAERSCHLAEMMEN), 

Stuttgart  Univ.  (Germany,  F.R.).   Inst,   fuer  Le- 

bensmittelchemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03766 


NITRIFICATION  AND  DENITRIFICATION  IN 
A  SEWAGE  WORK  WITH  A  MARSH  PLANT 
WASTEWATER-LAGOON  AS  A  SECOND  BIO- 
LOGICAL TREATMENT  STEP  (NITRIFlKA- 
TION  UND  DENITRIFIKATION  IN  EINER 
KLAERANLAGE  MIT  PFLANZENTEICH  ALS 
ZWEITE  BIOLOGISCHE  REINIGUNGS- 
STUFE), 

Kiel  Univ.  (Germany,  F.R.).  Abt.  Hygiene,  Sozial- 
hygiene  und  Gesundheitswesen. 
S.  Bauerfeind. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  3,  p  91-97,  June  1986.  7  fig,  1  tab,  20  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Nitrification,  *Denitrifi- 
cation,  Ammonium  compounds,  Nitrogen  com- 
pounds, Marsh  plants. 

A  sewage  plant  was  described  where,  since  May 
1983,  along  with  a  trickling  filter,  a  lagoon  planted 
with  marsh  plants  was  installed  as  a  second  biologi- 
cal treatment  step.  Chemical  and  bacteriological 
investigations  were  carried  out  since  December 
1983.  This  paper  focusses  on  elimination  of  nitro- 
gen. Besides  the  determination  of  the  different 
nitrogen  compounds  and  parameters  which  have 
an  influence  on  nitrification  and  denitrification,  the 
potency  for  nitrification  was  measured  parallel  to 
BOD  sub  5  measurements  in  samples  inhibited  by 
N-Serve.  Under  favorable  conditions  high  nitrifica- 
tion rates  in  the  trickling  filter  were  determined. 
The  nitrate  formed  in  this  first  biological  step  was 
totally  denitrified  in  the  wastewater  lagoon.  Fur- 
ther nitrification  in  the  pond  has  not  been  observed 
although  the  potential  for  this  process  was  there. 
During  the  period  of  investigation  the  total  nitro- 
gen concentration  was  reduced  in  the  plant  during 
winter  by  37%  and  during  summer  by  45%.  Re- 
duction rates  of  ammonia  were  of  the  same  order 
of  magnitude.  (Author's  abstract) 
W87-03768 


EXCESS  BIOLOGICAL  PHOSPHORUS  RE- 
MOVAL IN  THE  ACTIVATED  SLUDGE  PROC- 
ESS USING  PRIMARY  SLUDGE  FERMENTA- 
TION, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

R.  Rabinowitz,  and  W.  K.  Oldham. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  3,  p  345-351,  June  1986.  5  fig,  5  tab,  11 

ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Fatty  acids,  'Phophorus, 
•Activated  sludge  process,  Nitrates,  Acetates,  Pro- 
pionates. 

The  role  of  short-chain  volatile  fatty  acids  in  the 
excess  biological  phosphorus  removal  mechanism 
of  the  activated  sludge  process  is  discussed.  The 
effectiveness  of  various  substrate  additions  in  in- 
ducing phosphorus  removal  was  investigated 
through  a  series  of  laboratory  and  pilot-scale  ex- 
periments. Phosphorus  release  and  substrate  uptake 
both  take  place  in  the  anaerobic  zone  of  the  proc- 
ess and  there  appears  to  be  an  exchange  phenome- 
non that  occurs  between  the  two  molecules.  The 
system  phosphorus  removal  of  the  process  was 
improved  about  40%  by  the  addition  of  sodium 
acetate  to  the  anaerobic  zone.  It  is  important  that 
the  zone  receive  no  incoming  nitrate,  as  the  added 
substrate  will  be  oxidized  in  the  denitrification 
reaction,  rendering  it  unavailable  for  phosphorus 
removal.  Acetate  and  propionate,  the  two  sub- 
strates that  are  most  effective  in  inducing  anaero- 
bic phosphorus  release,  can  be  generated  on-site  at 
a  treatment  plant  by  primary  sludge  fermentation 
in  concentrations  sufficient  to  significantly  enhance 
the  phosphorus  removal  characteristics  of  the 
process.  (Author's  abstract) 


W87-03776 


EQUILIBRIUM  STUDIES  FOR  THE  ADSORP- 
TION OF  DYESTUFFS  FROM  AQUEOUS  SO- 
LUTIONS BY  LOW-COST  MATERIALS, 

Queen's  Univ.,  Belfast  (Northern  Ireland).  Dept.  of 
Chemical  Engineering. 
G.  McKay,  G.  Ramprasad,  and  P.  P.  Mowli. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  3,  p  273-283,  July  1986.  8  fig,  6  tab,  20  ref. 

Descriptors:  'Adsorption,  'Water  chemistry, 
•Wastewater  treatment,  'Equilibrium  studies, 
'Dyes,  'Adsorbents,  'Water  treatment,  Teakwood 
bark,  Rice,  Coal,  Ricehusk,  Pollutants,  Heavy 
metals. 

Colored  dye  wastes  often  contain  heavy  metals 
and  other  toxic  organic  pollutants;  therefore,  the 
presence  of  dye  colors  could  indicate  the  existence 
of  toxicants.  If  the  visible  pollution  isn't  removed 
from  color,  the  public  assumes  that  little  effort  has 
been  expended  in  removing  the  other  pollutants. 
Color  in  the  wastewaters  must  be  removed  before 
it  is  discharged  into  a  water  body  or  on  to  land.  A 
number  of  Tow-cost  materials  (for  example,  teak- 
wood  bark,  ricehusk,  coal)  were  used  as  adsorbents 
for  dyestuffs  in  aqueous  solutions.  Four  red  and 
four  blue  dyes  were  studied;  each  color  group 
consisted  of  an  acidic,  a  basic,  a  disperse  and  a 
direct  dye.  The  equilibrium  isothern  for  each  dye- 
adsorbent  system  was  determined  and  adsorption 
capacities  from  zero  to  200  mg  dye/g  of  adsorbent 
was  obtained.  In  general  basic  dyes  adsorbed  to  a 
greater  extent  than  the  other  dye  classes,  but  no 
single  characteristic  of  the  dye  or  adsorbent 
seemed  responsible  for  such  dye-adsorbent  interac- 
tions and  adsorption  capacities.  (Author's  abstract) 
W87-03795 


INHIBITION  OF  NITRIFICATION  BY  HEAVY 
METAL  CATIONS  (ETUDE  DE  L'INHIBrnON 
DE  LA  NITRIFICATION  PAR  LES  CATIONS 
DE  METAUX  LOURDS), 

Ecole  Nationale  Superieure  de  Chimie  de  Rennes 

(France).  Lab.  de  Chimie  des  Nuisances  et  Genie 

de  l'Environnement. 

H.  Benmoussa,  G.  Martin,  Y.  Richard,  and  A. 

LePrince. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1333-1339,  November  1986.  8  fig,  2  tab,   13  ref. 

Descriptors:  'Water  pollution  effects, 
'Wastewater  treatment,  'Nitrification,  'Heavy 
metals,  'Cations,  'Wastewater  treatment,  Nickel, 
Cadmium,  Copper,  Zinc,  Nitrogen  fixing  bacteria, 
Activated  sludge,  Biomass,  Biological  filters. 

Inhibition  by  inorganic  pollutants  of  nitrifying  bac- 
teria which  are  free  or  fixed  on  an  adsorbant 
support  was  studied.  For  the  inhibition  tests,  the 
following  inorganic  salts  were  used:  Nickel, 
Ni(2  +  );  Copper,  Cu(2+);  Cadmium,  Cd(2  +  )  and 
Zinc,  Zn(2  +  )  as  sulfates.  The  preliminary  tests 
give  the  solubility  of  the  cations  in  the  feed  solu- 
tions to  the  pilot  units  (biological  filters  and  acti- 
vated sludge).  The  other  experiments,  dynamic  or 
in  batch,  try  to  establish  the  inhibitory  effects 
observed  with  respect  to  a  nitrifying  biomass  inac- 
tivation.  (Author's  abstract) 
W87-03883 


DESIGN  OF  A  NITRIFYING  TERTIARY 
TRICKLING  FILTER  BASED  ON  THEORETI- 
CAL CONCEPTS, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

W.  Gujer,  and  M.  Boiler. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1353-1362,  November  1986.  12  fig,  3  tab,  14  ref, 

append. 

Descriptors:  'Nitrification,  'Wastewater  treat- 
ment, 'Design  standards,  'Tertiary  wastewater 
treatment,  'Trickling  filters,  'Theoretical  analysis, 
Ficks  Law,  Monod  kinetics,  Ammonia,  Alkalinity, 
Temperature. 

A  nitrification  model  for  a  tertiary  trickling  filter  is 
developed  based  on  stoichiometry,  Fick's  Law  and 


Monod  kinetics.  The  design  of  tertiary  trickling 
filters  for  nitrification  is  discussed,  with  special 
emphasis  on:  residual  ammonium  concentration, 
recirculation,  reactors  in  series,  residual  alkalinity, 
residual  nitrite  concentration  and  effects  of  temper- 
ature on  reactor  performance.  Wherever  possible, 
the  theoretical  predictions  are  compared  with  ex- 
perimental results.  (See  also  W87-03887)  (Author's 
abstract) 
W87-03886 


NTnUFICATION  IN  TERTIARY  TRICKLING 
FILTERS  FOLLOWED  BY  DEEP-BED  FIL- 
TERS, 

Eidgenoessische  Anstalt  fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

M.  Boiler,  and  W.  Gujer. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1363-1373,  November  1986.   16  fig,  8  tab,  6  ref. 

Descriptors:  'Tertiary  wastewater  treatment, 
•Cost  analysis,  'Wastewater  treatment,  'Nitrifica- 
tion, 'Trickling  filters,  Plastics,  Ammonia,  Sus- 
pended solids,  Organic  matter,  Biomass,  Hydraulic 
loading,  Activated  sludge,  Filtration. 

Based  on  20  months  of  pilot  experiments,  tertiary 
plastic  media  trickling  filters  have  shown  to  be  a 
feasible  and  cost-saving  solution  for  the  enlarge- 
ment of  existing  treatment  plants  for  nitrification. 
The  influence  of  several  process  variables  such  as 
hydraulic  loads,  media  characteristics,  NH4-load, 
concentration  fluctuations,  suspended  solids,  or- 
ganic nutrients  and  biomass  grazing  on  nitrification 
activity  was  evaluated.  From  performance  analysis 
along  the  trickling  filter  depth,  basic  design  infor- 
mation was  obtained.  Specific  surface  of  the  media 
in  the  order  of  150-200  sq  m/cu  m,  hydraulic  loads 
higher  than  2  m/h  and  design  loads  of  approxi- 
mately 0.4  g  NH4-N/sq  M/d  are  favorable  condi- 
tions for  full  nitrification  (<2  mg  NH4-N/1)  at 
winter  conditions  (water  temperature  10  Q.  In 
summer,  nitrite  may  be  the  limiting  parameter  for 
process  design.  NH4-load  fluctuations  usually 
cause  an  inhomogeneous  distribution  of  biomass 
along  the  trickling  filter  depth,  decreasing  the  abil- 
ity to  fully  nitrify  peak-loads.  This  tendency  may 
be  overcome  by  running  trickling  filters  in  series  in 
an  alternating  mode.  Process  stability  of  nitrifying 
trickling  filters  have  shown  to  be  equal  to  activat- 
ed sludge  performance.  Subsequent  removal  of  the 
effluent  suspended  solids  by  deep-bed  filters  leads 
to  a  further  reduction  and  stabilization  of  NH4- 
and  N02-residuals.  With  the  oxygen  present  in  the 
trickling  filter  effluent  a  maximum  nitrification  ca- 
pacity of  1.7  mg  NH4-N/1  can  be  expected.  Nei- 
ther intense  air/water  backwash  nor  chemical 
dosing  for  contact  filtration  reduce  nitrification 
activity.  Residual  nitrification  does  not  need  any 
change  in  the  design  of  conventional  deep-bed 
filters.  (See  also  W87-03886)  (Lantz-PTT) 
W87-03887 


REMOVAL  OF  TRACE-LEVEL  ORGANICS  BY 
SLOW-RATE  LAND  TREATMENT, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

L.  V.  Parker,  and  T.  F.  Jenkins. 

Water  Research  WATRAG,  Vol.  20,  No.  11,  p 

1417-1426,  November   1986.  7  tab,  36  ref.  EPA 

Interagency        Agreement        DW96-93-529-01-1 

(AD96-F-2-402-1). 

Descriptors:  'Slow-rate  land  treatment,  'Land  dis- 
posal, 'Trace  levels,  'Organic  compounds, 
•Wastewater  treatment,  Chloroform,  Benzene, 
Toluene,  Chlorobenzene,  Bromoform,  Dichloro- 
benzene,  Dibromochloromethane,  Pentane, 
Hexane,  Nitrobenzene,  Napthalene,  Chlorophenol, 
Polychlorinated  biphenyls. 

A  2-yr  study  was  performed  on  an  outdoor,  proto- 
type, slow-rate  system  to  determine  the  removal 
efficiency  for  16  organic  substances  in  wastewater. 
The  16  organics  were  chloroform,  benzene,  tolu- 
ene, chlorobenzene,  bromoform,  m-dichloroben- 
zene,  dibromochloromethane,  pentane,  hexane,  ni- 
trobenzene, m-nitrotoluene,  diethylphthalate,  PCB 
1242,  napthalene,  phenanthrene  and  pentachloro- 
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phenol.  The  initial  concentration  of  each  of  these 
substances  in  the  wastewater  was  approximately  50 
micrograms/1.  Initial  removal  was  via  volatiliza- 
tion during  spray  application.  The  final  concentra- 
tion of  substances'  initial  concentration  losses  were 
up  to  70%  for  the  most  volatile  components.  Total 
percent  removal  for  the  system,  based  on  the  resid- 
ual concentration  in  the  percolate,  was  >98%  for 
all  substances.  Only  chloroform,  which  has  a  low 
octanol-water  partition  coefficient  and  according 
to  the  literature  is  not  degraded  aerobically,  was 
continuously  detected  in  the  percolate.  Break- 
through of  several  other  organics  in  early  spring 
was  also  observed,  apparently  as  a  result  of  appli- 
cation in  late  fall.  The  two  substances  that  were 
most  persistent  in  the  soil  where  PCB  and  dieth- 
ylphthalate  (DEP).  PCB  was  retained  near  the 
surface  while  DEP  leached  deeper  in  the  soil  pro- 
file as  predicted  by  their  respective  octanol-water 
partition  coefficients.  (Author's  abstract) 
W87-03894 


PURIFICATION  AND  CHARACTERIZATION 
OF  EXTRACELLULAR  POLYSACCHARIDE 
FROM  ACTIVATED  SLUDGES, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

N.  J.  Horan,  and  C.  R.  Eccles. 
Water  Research  WATRAG,  Vol.  20,  No.  11,  p 
1427-1432,  November  1986.  3  fig,  4  tab,  30  ref. 
SERC  Research  Assistantship  GR/C/41043. 

Descriptors:  'Chemical  analysis,  'Polysaccharides, 
•Activated  sludge,  'Wastewater  treatment,  Glu- 
cose, Galactose,  Mannose,  Glucuronic  acid, 
Sugars,  Galacturonic  acid,  Flocculation. 

A  three  stage  purification  process  has  been  devel- 
oped for  soluble,  activated-sludge  exocellular  poly- 
mers, which  results  in  a  polysaccharide  fraction 
substantially  free  of  nucleic  acids  and  protein,  with 
the  residual  protein  probably  bound  as  a  glycopro- 
tein. Characterization  and  comparison  of  purified 
exopolysaccharide  fractions  from  five  different  ef- 
fluent treatment  works  revealed  many  similarities 
both  in  terms  of  monomer  composition  and  molec- 
ular weight  distribution.  Only  five  monomers  were 
detected,  namely:  glucose,  galactose,  mannose,  glu- 
curonic acid  and  galacturonic  acid,  and  all  the 
polysaccharide  fractions  were  of  high  molecular 
weight,  ranging  from  300,000  to  2,000,000.  (Au- 
thor's abstract) 
W87-03895 


RECLAIMED      WATER      IRRIGATION      TO 
ELIMINATE  SUMMER  DISCHARGE, 

Carollo  (John)  Engineers,  Walnut  Creek,  CA. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-03902 


MULTIPURPOSE  WASTEWATER  REUSE, 

Camp,  Dresser  and  McKee,  Inc.,  Fort  Worth,  TX. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-03903 


FULL-SCALE  STUDIES  OF  THE  TRICKLING 
FTLTER/SOLIDS  CONTACT  PROCESS, 

Brown  and  Caldwell,  Pleasant  Hill,  CA. 
R.  N.  Matasci,  C.  Kaempfer,  and  J.A.  Heidman. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  11,  p  1043-1049,  November 
1986.  6  fig,  5  tab,  11  ref.  EPA  Contract  68-03-1818. 

Descriptors:  'Wastewater  treatment,  'Trickling 
filters,  'Suspended  solids,  Wastewater  faculties, 
Clarifiers,  Biological  oxygen  demand,  Floccula- 
tion. 

Studies  were  conducted  to  document  performance 
of  existing  trickling  filter/solids  contact  (TF/SC) 
facilities  and  gain  more  knowledge  of  TF/SC 
design  and  operation.  Plant  operating  records  dem- 
onstrated that  TF/SC  plants  performed  consistent- 
ly well.  In  the  narrow  range  of  organic  loadings  at 
TF/SC  plants  studied,  filter  organic  loading  had 
only  a  small  effect  on  final  effluent  suspended 
solids.  However,  solids  that  enter  and  leave  the 
trickling  filter  play  a  key  role  in  TF/SC  perform- 
ance.  The  process  was  relatively  insensitive  to 


changes  in  mixed  liquor  suspended  solids  concen- 
trations and  clarifier  overflow  rate  probably  be- 
cause of  the  ability  of  the  contact  tank  and  floccu- 
lator-clarifier  to  flocculate  dispersed  solids.  Soluble 
BOD  removal  in  the  contact  tank  follows  first- 
order  removal  kinetics.  Flocculation  occurs  rapid- 
ly in  the  contact  tank.  (Author's  abstract) 
W87-O3904 


OPERATION  OF  Am  DRIVE  ROTATING  BIO- 
LOGICAL CONTACTORS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

W.  A.  Sack,  J.  A.  Cutright,  R.  G  Neely,  P.  M. 

Soccorsi,  and  T.  A.  Carroll. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  11,  p  1050-1056,  November 

1986.  9  fig,  5  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Rotating  bi- 
ological contactors,  'Organic  loading,  'Hydraulic 
loading,  'Aeration,  Temperature,  Alum,  Biological 
oxygen  demand,  Hydraulic  machinery,  Rotational 
flow. 

The  Morgantown  Wastewater  Treatment  Facility, 
W.  Va.,  was  recently  upgraded  from  primary  to 
secondary  treatment  by  installation  of  air  drive 
rotating  biological  contactors  and  associated  clari- 
fiers. Thirty-six  shafts  were  installed  with  six  units 
in  each  of  six  trains.  The  diameter  of  all  shafts  is 
3.6  m  (12  ft).  The  first  three  shafts  in  each  train 
have  9,290  sq  m  (100,000  sq  ft)  each  of  standard 
density  media  while  the  last  three  shafts  contain 
13,935  sq  m  (150,000  sq  ft)  each  of  high  density 
media.  Plant  design  recommended  use  of  three 
stages  with  a  3:2:1  configuration.  Low  shaft  rota- 
tional speeds  and  high  load  cell  readings  occurred 
soon  after  start-up  as  load  cell  readings  increase, 
the  shafts  rotate  unevenly,  and  may  eventually  stop 
if  the  condition  is  not  corrected.  The  following  are 
major  findings  from  this  study.  (1)  Elevated  organ- 
ic loading  rates  and  hydraulic  load  rates  did  not 
seem  to  be  primary  contributors  to  the  detected 
operational  problems.  (2)  Alum  sludge  discharges 
from  the  water  treatment  plant  did  not  adversely 
effect  rotating  biological  contactor  operation.  (3) 
Low  wastewater  temperatures  contributed  signifi- 
cantly to  the  operational  problems.  (4)  Lower  air 
rates  correlated  well  with  low  rpm  and  increased 
loping,  and  are  probably  a  contributing  factor  in 
failure  to  control  biomass  thickness  through  shear- 
ing. Loping  occurred  even  at  280  cfm  (0.13  cu  m/ 
s)  shaft  at  temperatures  as  high  as  19  C.  (5)  Several 
interrelationships  between  the  operational  prob- 
lems were  noted.  As  load  cell  readings  increased 
during  winter,  rotational  speeds  decreased.  Severe 
loping  coincided  with  lower  rotational  speeds. 
Loping  increased  with  increasing  shaft  weight  at 
0.09  cu  m/s  (186  cfm)  per  shaft  at  12  C.  (6)  Larger 
air  cups  (15.2  cm)  helped  stabilize  rotational  speed 
and  reduce  loping  but  did  not  prevent  the  buildup 
of  excess  biomass.  (7)  Of  the  control  strategies 
attempted,  the  most  successful  to  date  are  intermit- 
tent train  starvation  for  temporary  reductions  in 
shaft  weight,  and  hydraulically  assisted  rotation  to 
restart  stopped  or  badly  loping  shafts.  (Lantz-PTT) 
W87-03905 


BENCH  SCALE  TREATABILITY  OF  LEACH- 
ATE  FROM  AN  ABANDONED  PHENOLIC 
WASTE  SITE, 

Florida  Univ.,  Gainesville. 
L.  A.  Drinkwater,  J.  Zoltek,  and  J.  J.  Delfino. 
Journal    -    Water    Pollution    Control    Federation 
Journal  JWPFA5,  Vol.  58,  No.  11,  p  1057-1065, 
November  1986.  9  fig,  9  tab,  10  ref. 

Descriptors:  'Leachates,  'Water  pollution  effects, 
•Wastewater  treatment,  'Waste  disposal,  'Phenols, 
Groundwater  pollution,  Activated  sludge,  Chemi- 
cal analysis,  Chemical  oxygen  demand,  Turbidity, 
Toxicity,  Nitrogen,  Industrial  wastes,  Denitrifica- 
tion. 

Biodegradation  of  selected  compounds  in  leachate 
from  an  abandoned  phenolic  waste  site  did  not 
occur  to  a  significant  extent  in  experimental 
models  of  the  sanitary  sewers.  Groundwater  col- 
lected from  Well  5  contained  the  selected  com- 
pounds in  higher  concentrations  than  the  ground- 


water collected  from  the  shallow  well  points.  The 
water  from  the  well  points  is  most  representative 
of  the  type  of  water  a  leachate  collection  system 
would  receive.  Complete  inhibition  of  activated 
sludge,  measured  by  oxygen  uptake  rates  (OUR), 
did  not  occur  for  influent  concentrations  up  to  6.30 
mg/L  phenol  and  1.45  mg/L  naphthalene.  Howev- 
er, depressed  OURs  were  detected  with  phenol 
concentrations  as  low  as  5.5  micrograms/L.  Acti- 
vated sludge  treatment  of  influents  with  50,  10,  and 
1.25%  groundwater  from  Well  5  did  not  produce 
an  effluent  in  which  all  selected  compounds  were 
below  analytical  detection  limits.  Activated  sludge 
treatment  did  not  produce  an  acceptable  effluent  in 
terms  of  turbidity,  COD,  and  compound  concen- 
tration when  an  influent  with  50%  well  point 
water  was  treated.  This  dilution  would  be  repre- 
sentative of  an  on-site  package  plant.  Ten  percent 
and  1.25%  well  point  water  and  wastewater  feeds 
were  not  toxic  to  activated  sludge.  Activated 
sludge  with  a  20-hr  aeration  time  produced  an 
effluent  with  the  tested  organic  compounds  below 
detection  limits.  A  1.25%  groundwater  and 
wastewater  blend  is  the  expected  dilution  for  the 
groundwater  that  would  enter  the  Kanapaha  plant. 
Kanapaha  should  be  able  to  treat  a  1.25%  well 
point  water  and  wastewater  blend.  Compounds  in 
the  groundwater  did  not  concentrate  in  the  activat- 
ed sludge  solids  for  any  of  the  groundwater  con- 
centrations treated.  An  influent  of  1.25%  well 
point  water  did  not  alter  the  performance  of  the 
predenitrification  pilot  plant  when  compared  to  a 
pilot  plant  treating  100%  raw  wastewater.  Based 
on  nitrogen  removal  in  the  pilot  plants,  the  1.25% 
well  point  water  and  wastewater  blend  was  not 
toxic  to  the  denitrifying  bacteria.  (Lantz-PTT) 
W87-03906 


AERATION  AND  SUBSTRATE  UTILIZATION 
IN  A  SPARGED  PACKED-BED  BIOFILM  RE- 
ACTOR, 

Cincinnati  Univ.,  OH.  Dept.  of  Civil  and  Environ- 
mental Engineering. 
K.  M.  Lee,  and  H.  D.  Stensel. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  11,  p  1066-1072,  November 
1986.  6  fig,  4  tab,  18  ref.  EPA  cooperative  agree- 
ment CS80921701. 

Descriptors:  'Aeration,  'Biofilms,  'Wastewater 
treatment,  'Mathematical  models,  Substrates, 
Oxygen  transfer,  Organic  loading,  Oxygen. 

A  mathematical  mechanistic  model  describes  both 
aeration  and  substrate  removal  in  a  sparged 
packed-bed  biofilm  reactor.  The  model  describes 
oxygen  transfer  by  two  simultaneous  pathways: 
bulk  liquid  oxygen  dissolution  and  interfacial 
oxygen  transfer.  Substrate  removal  rate,  oxygen 
utilization  rate,  dissolved  oxygen  and  substrate 
concentration  profiles,  and  oxygen  transfer  effi- 
ciency for  different  air  sparging  and  organic  load- 
ing conditions  were  determined  by  the  model  sim- 
ulation. Model  simulation  results  agreed  closely 
with  laboratory  experimental  results  over  a  wide 
range  of  aeration  and  organic  loading  rate  condi- 
tions. This  close  agreement  was  the  result  of  in- 
cluding the  interfacial  oxygen  transfer  pathway  in 
the  model.  (Author's  abstract) 
W87-03907 


INDUCED  RESPONSES  ON  ALGAL  GROWTH 
AND  PHOSPHATE  REMOVAL  BY  THREE 
MOLECULAR  WEIGHT  DOM  FRACTIONS 
FROM  A  SECONDARY  EFFLUENT, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-03908 


ENVIRONMENTAL  CONTROL, 

For  primary  bibliographic   entry  see  Field   5G. 
W87-03948 


FATE  OF  SOME  ORGANIC  POLLUTANTS  US 
WASTEWATER  DURING  OZONE  AND 
OZONE-GAC  ADSORPTION  TREATMENTS, 

Perugia  Univ.  (Italy).  Cattedra  di  Igiene. 
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For  primary  bibliographic  entry  see  Field  5B. 
W87-03949 


WASTE  SOI  ins  CONTROL  IN  HATCHERY 
RACEWAYS, 

Michigan  Dept.  of  Natural  Resources,   Lansing. 

Surface  Water  Quality  Div. 

G.  Boersen,  and  H.  Westers. 

The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48, 

No.  2,  p  151-154,  April  1986.  4  fig,  6  ref. 

Descriptors:  'Waste  treatment,  'Water  pollution 
sources  ,  'Fish  hatcheries,  'Suspended  solids, 
•Wastewater,  'Wastewater  treatment,  'Fish  man- 
agement, 'Baffles,  Settling  tanks,  Feces,  Stabiliza- 
tion ponds.  Ponds,  Salmon,  Trout. 

Concerns  over  water  pollution  from  fish  hatcheries 
have  resulted  in  the  design  of  various  systems  to 
control  suspended  solids  in  hatchery  discharges. 
The  State  of  Michigan  has  incorporated  baffles 
into  its  hatchery  raceways  to  move  the  solids  to 
the  foot  of  the  raceways  where  they  can  be  re- 
moved, eliminating  the  need  for  brushing  raceways 
and  for  treating  the  large  volumes  of  water  from 
this  activity.  Solids  concentrated  in  the  settling 
area  can  be  removed  by  a  vacuum  or  pump,  or  a 
bottom  cleanout  drain  (standpipe)  and  transferred 
directly  into  a  tank  truck.  About  5,700  1,  contain- 
ing about  5%  solids,  are  removed  per  raceway  and 
deposited  on  land  as  fertilizer.  All  cold  water 
species  except  lake  trout  have  adapted  well  to 
baffles  in  raceways.  It  is  concluded  that  suspended 
solids  control  with  baffles  and  a  stabilization  pond 
is  very  effective,  although  the  baffles  increase  the 
difficulty  of  removing  biological  growths  from 
raceway  walls  and  bottom,  and  that  any  permanent 
piping  must  be  drained  to  avoid  freezing  in  the 
winter.  (Doria-PTT) 
W87-03954 


'NATURAL'  PROCESSES  AND  ON-SITE 
TREATMENT  COMBINED  IN  INNOVATIVE 
WASTEWATER  PLAN, 

Lombardo  and  Associates,  Inc.,  Boston,  MA. 
P.  Lombardo,  and  T.  Neel. 

Public  Works  PUWOAH,  Vol.  117,  No.  10,  p  50- 
52,  October  1986.  1  fig,  1  tab. 

Descriptors:  'Wastewater,  'Wastewater  treatment, 
•Wastewater  management,  'Septic  tanks,  'Leach- 
ing, 'Financing,  'Public  policy,  Construction, 
Maryland,  Water  quality  management,  Filters, 
Sand  filters,  Wetlands,  Disinfection,  Ultraviolet  ra- 
diation, Radiation,  Economic  aspects,  Cost  analy- 


An  innovative  and  award-winning  $46  million 
wastewater  management  plan  for  the  Mayo  Penin- 
sula in  Maryland  was  begun  in  the  summer  of  1986, 
ending  more  than  20  years  of  public  debate  and 
resistance  to  previous  plans.  This  plan  provides  for 
orderly  growth,  saves  money,  and  integrates  on- 
site  and  innovative  'natural'  treatment  processes  to 
protect  health  and  the  ecosystem.  Three  treatment 
approaches  are  integrated:  on-site  septic  systems, 
cluster  leaching  fields,  and  a  five-step,  communal 
treatment  system.  The  0.9  mgd  communal  system 
consists  of  recirculating  sand  filters,  man-made  bul- 
rush-cattail wetlands,  ultraviolet  disinfection,  man- 
made  peat  wetlands,  final  disinfection,  and  dis- 
charge into  constructed  offshore  submerged  aquat- 
ic vegetation  wetlands.  Federal  and  state  grants 
will  fund  84%  of  the  initial  capital  costs,  with  the 
Mayo  Water  Reclamation  Subdistrict  financing  the 
remainder.  The  plan  demonstrates  that  innovative 
waste  treatment  can  be  technically  sound  and  cost- 
effective  in  a  non-rural  setting.  (Doria-PTT) 
W87-03955 


TREATMENT  PLANT  PERFORMANCE  EX- 
CEEDS EXPECTATIONS, 

G.  M.  Wesner,  T.  J.  McCaffrey,  and  L.  A.  Anton. 
Public  Works  PUWOAH,  Vol.  117,  No.  10,  p  60- 
63,  October  1986.  1  fig,  1  tab,  6  ref. 

Descriptors:  'Performance  evaluation, 

•Wastewater  treatment,  'Wastewater  facilities, 
•Las  Vegas,  'Anaerobic  digestion,  'Expansion, 
•Secondary  wastewater  treatment,  Trickling  fil- 


ters, Biodegradation,  Digestion,  Drying,  Sludge 
drying,  Sludge,  Biological  treatment,  Odor  con- 
trol. 

The  Las  Vegas  wastewater  treatment  plant  was  a 
conventional  rock  media  trickling  filter  system 
until  mid- 1981,  when  design  capacity  was  expand- 
ed by  25%  from  30  mgd  to  37.5  mgd  with  the 
following  modifications:  (1)  liquid  alum  and  poly- 
mer can  be  fed  to  the  raw  wastewater  ahead  of 
primary  sedimentation  and/or  to  new  rapid  mix 
and  flocculation  basins  after  the  trickling  filters 
and  before  secondary  sedimentation;  (2)  settling 
tubes  were  installed  in  the  secondary  sedimentation 
basins;  (3)  new  gravity  thickeners  with  polymer 
feed  facilities  were  built  to  thicken  the  mixed  pri- 
mary and  secondary  sludges  prior  to  anaerobic 
digestion;  (4)  the  existing  four  primary  and  two 
secondary  digesters  were  converted  to  completely 
mixed  high-rate  units  with  low-speed  mechanical 
mixers;  and  (5)  new  unlined  drying  beds  were 
constructed  for  dewatering  and  drying  digested 
sludge.  The  new  facilities  have  operated  continu- 
ously, meeting  discharge  objectives  of  30  mg/1  for 
BOD  and  suspended  solids,  and  1  mg/1  for  total 
phosphorus.  Plant  operating  results  are  summa- 
rized along  with  results  of  plant  capacity  tests,  and 
the  future  expansion  plans  are  discussed.  (Author's 
abstract) 
W87-03957 


COST  EFFECTIVENESS  AND  SEWER  REHA- 
BILITATION, 

Johnson  County  Unified  Wastewater  Districts,  KS. 
W.  C.  Carter,  R.  J.  Nogaj,  and  A.  J.  Hollenbeck. 
Public  Works  PUWOAH,  Vol.  117,  No.  10,  p  64- 
67,  October  1986.  2  fig,  2  tab,  2  ref. 

Descriptors:  'Cost  analysis,  *Sewer  systems,  'Re- 
habilitation, 'Maintenance,  'Project  planning, 
•Wastewater  management,  'Evaluation,  Construc- 
tion, Costs,  Water  quality  management,  Infiltra- 
tion, Sewer  infiltration,  Construction  costs,  Infil- 
tration rate,  Optimization,  Economic  aspects. 

The  Johnson  County  Unified  Wastewater  Districts 
(JCUWD)  is  proceeding  with  sewer  improvements 
in  a  major  watershed  including  about  1.3  million 
linear  ft  of  sewer  line,  17,500  residences,  and  nine 
municipalities.  Project  objectives  of  an  initial  study 
were  to  identify  existing  conditions,  develop  alter- 
native solutions  with  cost  estimates,  and  provide  an 
implementation  plan.  The  distribution  of  inflow 
sources  and  typical  rehabilitation  and  construction 
costs  are  presented.  Cost-effectiveness  analysis  was 
used,  and  elimination,  treatment  and  transport,  and 
new  sewer  line  requirements  were  analyzed  at 
several  levels  of  infiltration  and  inflow  removal. 
Total  present  worth  for  several  alternatives  was 
compared  based  on  a  planning  period  of  20  years  at 
an  interest  rate  of  8-5/8%.  The  marginal  cost  anal- 
ysis technique  was  used  to  develop  the  unit  cost  of 
preventing  a  surcharge  occurrence  for  flows  that 
exceed  the  system  design  capacity  at  a  given  storm 
frequency.  The  study  indicates  that  system  flow 
monitoring  and  selective  survey  investigation  can 
provide  cost-effective  evaluation  of  sewer  rehabili- 
tation alternatives,  project  total  system  rehabilita- 
tion costs,  develop  a  rationale  for  selecting  a  storm 
design  level  of  protection,  and  determine  a  phasing 
schedule  for  implementation.  (Doria-PTT) 
W87-03958 


GETTING  YOUR  MONEY'S  WORTH  FROM 
COMPUTER  BASED  CONTROL  SYSTEMS/ 
PART  2, 

Universal  Engineering  Corp.,  Boston,  MA. 

W.  J.  Shirreff. 

Public  Works  PUWOAH,  Vol.  117,  No.  10,  p  68- 

69,  113-114,  October  1986.  1  tab. 

Descriptors:  'Wastewater  treatment,  'Cost  analy- 
sis, 'Computers,  'Logging,  'Control  systems, 
•Automation,  •Performance  evaluation,  Economic 
aspects,  Data  processing,  Field  tests. 

Computer-based  control  systems  for  wastewater 
treatment  facilities  result  in  savings  from  reduced 
clerical  effort  to  develop  logs,  the  replacement  of 
card  files  and  records  for  maintenance  manage- 
ment, and  the  elimination  of  electrical  equipment 


and  control  panels.  A  computer-based  system  han- 
dles the  same  information  as  a  conventional 
system,  performs  control  functions  in  less  space, 
and  at  less  cost,  and  with  flexibility  for  modifica- 
tion. Requirements  include  that  the  system  must  be 
easy  to  use  to  maintain  operator  confidence.  Speci- 
fications include:  (I)  prequalification  of  vendors; 
(2)  quantitative  detail  on  system  performance  and 
size;  (3)  defined  responsibility  for  applications  de- 
velopment; and  (4)  identified  procedures  and  re- 
sponsibility for  system  checkout.  It  is  concluded 
that  a  control  system  project  has  the  best  chance 
for  success  when  the  engineer  selects  and  develops 
system  features  with  operator  confidence  in  mind, 
specifies  equipment  that  ensures  easy  accomplish- 
ment of  modifications  and  changes,  and  details 
responsibilities  for  the  instrumentation  and  control 
subcontractor  regarding  system  implementation 
and  checkout.  (Doria-PTT) 
W87-03959 


SLUDGE  DIGESTER  REHABILITATION 
PROJECT, 

San  Antonio  Dept.  of  Wastewater  Management, 

TX. 

G.  J.  Kuchy,  and  P.  J.  Engebretson. 

Public  Works  PUWOAH,  Vol.  1 17,  No.  10,  p  78- 

81,  October  1986.  1  fig. 

Descriptors:  'Sludge  digestion,  •  Rehabilitation, 
•Wastewater  treatment,  'Wastewater  facilities, 
'Maintenance,  Biodegradation,  Digestion,  San  An- 
tonio, Sludge  thickening,  Sludge  drying,  Activated 
sludge,  Performance  evaluation. 

Eight  all-concrete  digesters  at  the  Rilling  Road 
treatment  plant  in  San  Antonio  have  recently  been 
rehabilitated.  A  modified  activated  sludge  process 
is  utilized  with  a  design  capacity  of  93.2  mgd. 
Sulfuric  acid  and  other  corrosives  had  degraded 
the  roofs  and  sidewalls,  seals  had  cracked  and 
leaked,  and  roof  sections  had  buckled,  causing  loss 
of  digester  gas  and  creation  of  air  pollution  prob- 
lems. General  maintenance  and  retrofit  programs 
to  extend  the  life  of  digesters  include:  (1)  combin- 
ing water  and  sand  blasting  to  remove  all  loose 
paint,  caulking,  corrosion,  and  concrete;  (2)  flood- 
ing all  cracks,  joints,  seams,  and  other  openings 
where  leaking  occurs  with  100%  solids  polyure- 
thane  until  the  damaged  area  is  flush  with  adjacent 
concrete;  (3)  using  packing  and  elastomeric  seals 
compatible  with  surface  coatings;  and  (4)  spraying 
complete  exterior  of  the  digester  with  polyure- 
thane  and  having  a  finished  coat  averaging  50  mils 
of  product  on  steel  and  65  mils  on  concrete.  The 
rehabilitation  cost  per  unit  at  San  Antonio  was 
approximately  $60,000.  (Doria-PTT) 
W87-03960 


CLAIRTON  MUNICWAL  AUTHORITY  6.0 
M.G.D.  WASTEWATER  TREATMENT  FACILI- 
TY, 

R.  E.  Zischkau,  and  J.  A.  Drnach. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  5,  p  7-9,  14,  September- 
October,  1986. 

Descriptors:  'Wastewater  facilities,  'Wastewater 
treatment,  'Secondary  wastewater  treatment,  'Fi- 
nancing, 'Wet  oxidation  process,  'Activated 
sludge  process,  Oxidation,  Maintenance,  Economic 
aspects,  Grants,  Administrative  agencies,  Sludge 
disposal,  Aeration,  Clarification,  Chlorination,  Ac- 
tivated sludge. 

The  Clairton  Wastewater  Treatment  Plant  in 
Pennsylvania  was  upgraded  to  a  6  mgd  activated 
sludge  secondary  treatment  process  with  a  wet  air 
oxidation  sludge  process  in  1978.  Current  average 
daily  flow  is  3.0  mgd.  The  service  area  is  approxi- 
mately 40  square  miles.  The  wastewater  treatment 
process  is  described,  and  includes  screening, 
preaeration,  settling,  activated  sludge  process,  clar- 
ification, and  chlorination.  Waste  sludge  is  thick- 
ened and  the  decant  fed  back  into  the  system. 
Processed  sludge  is  dewatered  and  landfilled.  The 
original  facility  was  funded  by  municipal  bonds. 
Funding  for  the  $5  million  expansion  and  upgrad- 
ing was  a  75%  grant  from  the  U.S.  Environmental 
Protection    Agency    and    the   sale   of  additional 
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bonds,   including   a   refinancing   of  the   previous 

bond  issue.  (Dona-PTT) 

W87-03961 


COMPETITIVE    EFFECTS   OF   CARBONATE- 
ON  CALCIUM  FLUORIDE  PRECIPITATION, 

Baker/TSA,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-03963 


FUTURE  OF  ONSITE  WASTEWATER  SYS- 
TEMS, 

Regina  Univ.  (Saskatchewan).  Regional  Systems 
Engineering. 
T.  Viraraghavan. 

Biocycle  BCYCDK,  Vol.  27,  No.  8,  p  44-45,  Sep- 
tember 1986.  16  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Wastewater  management,  'Research 
priorities,  'Septic  tanks,  'Domestic  wastes, 
Wastewater,  Anaerobic  digestion,  Biodegradation, 
Biological  treatment,  Digestion,  Temperature  ef- 
fects. 

The  problems  of  on-site  wastewater  systems  are 
analyzed,  and  research  needs  and  future  prospects 
are  explored.  Approximately  20  to  25%  of  the 
population  of  Canada  and  the  United  States  use  on- 
site  systems  for  the  treatment  and  disposal  of 
household  water.  Septic  tanks  today  are  essentially 
the  same  in  design  and  construction  as  50  years 
ago.  The  use  of  gas  baffles  would  improve  their 
performance,  but  is  not  widespread.  Separate  treat- 
ment and  disposal  of  black  and  gray  waters  re- 
quires more  research  and  demonstration.  Soil  ab- 
sorption of  effluent  requires  further  study,  especial- 
ly m  the  areas  of  longevity  and  rejuvenation  of 
existing  systems,  use  of  geotextiles  in  trenches, 
phosphorus  desorption,  the  fate  of  viruses  in  soil, 
the  identification  of  trace  organics  and  their  trans- 
port, and  the  environmental  impact  of  septage  dis- 
posal on  land.  A  large  majority  of  existing  on-site 
systems  in  small  communities  may  be  malfunction- 
ing because  of  poor  operation  and  maintenance. 
Since  the  use  of  on-site  household  wastewater  dis- 
posal systems  is  likely  to  continue,  there  is  a  need 
to  integrate  the  results  of  research  into  regulations 
and  codes  of  practice  so  that  the  benefits  of  re- 
search can  reach  the  ultimate  user.  (Doria-PTT) 
W87-03973 


CENTRIFUGE  TRADE-OFFS:  OPERATION 
TIPS  FOR  SLUDGE  HANDLING, 

Allied  Corp.,  Morristown,  NJ.  Water  Treatment 
Chemicals  Dept. 

D.  E.  Sullivan,  and  P.  A.  Vesilind. 
Operations  Forum,  Vol.  3,  No.  10,  p  24-27,  Octo- 
ber 1986.  3  fig. 

Descriptors:  'Centrifugation,  'Sludge  thickening, 
•Performance  evaluation,  'Wastewater  treatment, 
'Industrial  wastewater,  'Optimization,  Sludge 
cake,  Sludge  conditioning,  Sludge  drying,  Sus- 
pended solids,  Cost  analysis,  Costs,  Maintenance 
costs,  Operating  costs,  Economic  aspects. 

Solid-bowl  centrifugation  is  the  ideal  process  for 
sludge  treatment  in  the  paper,  steel,  textile,  refin- 
ery, and  mining  industries.  Solids  become  concen- 
trated and  are  discharged  as  sludge  cake,  while  the 
liquid  is  discharged  back  to  the  head  of  the  waste 
treatment  plant  as  centrate.  The  goal  is  to  maxi- 
mize output  of  dewatered  solids  while  minimizing 
the  moisture  content  in  the  cake  solids  and  the 
suspended  solids  in  the  centrate.  Performance  cri- 
teria are  discussed,  and  operation  tips  are  provided. 
Factors  discussed  include  bowl  speed,  pool  depth, 
the  rotating  scroll,  sludge  feed  rate,  and  chemical 
conditioning.  Proper  use  of  chemicals  can  over- 
come many  of  the  operational  problems;  benefits  of 
polymers  include  increased  throughput,  better  cap- 
ture of  solids  and  cake  dryness,  and  improved  floe 
structure  and  strength,  and  versatility  for  handling 
wide  variations  in  the  types  of  sludge.  It  is  con- 
cluded that  centrifugation  can  be  cost-effective  for 
many  sludges.  The  plant  operator  must  select  his 
performance  priorities  and  understand  how  process 
and  machine  variations  can  be  used  in  conjunction 
with  chemical  conditioning  to  achieve  his  goal. 
(Doria-PTT) 


W87-03975 


REDISCOVERING  GRAVITY:  NEW  BELT 
THICKENERS  CUT  THE  COST  OF  SLUDGE, 

Envirex,  Inc.,  Waukesha,  WI. 
B.  Lecey. 

Operations  Forum,  Vol.  3,  No.  10,  p  28-31,  Octo- 
ber 1986.  4  fig,  2  tab. 

Descriptors:  'Performance  evaluation,  'Gravity 
belt  thickeners,  'Sludge  thickening,  'Sludge  condi- 
tioning, 'Wastewater  treatment,  Polymers,  Cost 
analysis,  Sludge,  Activated  sludge,  Solids,  Cen- 
trifugation, Flotation,  Hydraulic  loading. 

The  gravity  belt  thickener  is  a  new  and  innovative 
mechanical  means  of  product  recovery  and  thick- 
ening of  wastewater  sludge,  offering  operating  per- 
formance and  energy  benefits  that  exceed  those  of 
existing  thickener  devices.  Key  features  and  bene- 
fits include  low  cost,  high  throughput  for  a  small 
space  requirement,  easy  and  inexpensive  installa- 
tion, continuous  operation  (resulting  in  a  lower 
operating  cost  per  volume  of  material  thickened), 
and  simple  hydraulic  operation  (resulting  in  lower 
operation  and  maintenance  costs).  Process  design 
features  implemented  as  a  result  of  a  three-year 
research  and  development  program  include  a  poly- 
mer injection  system,  feed  and  distribution  assem- 
bly, gravity  drainage  section,  and  optimized  belt 
length.  Comparison  with  other  thickening  devices 
(basket  and  decanter  centrifuges,  dissolved  air  flo- 
tation, gravity  devices,  and  rotary  drum  thicken- 
ers) as  well  as  test  results,  confirm  the  superior  cost 
effectiveness  and  energy-efficiency  of  gravity  belt 
thickening.  (Doria-PTT) 
W87-03976 


MEASURING  AERATION  BASIN  DISSOLVED 
OXYGEN, 

Salina  Area  Vocational-Technical  School,  KS. 
T.  Hobson. 

Operations  Forum,  Vol.  3,  No.  10,  p  32-37,  Octo- 
ber 1986.  5  fig,  2  tab. 

Descriptors:  'Activated  sludge,  'Activated  sludge 
process,  'Wastewater  treatment,  'Performance 
evaluation,  'Dissolved  oxygen,  'Measuring  instru- 
ments, 'Process  control,  Oxygen,  Aeration,  Aera- 
tors, Technology,  Sludge. 

Dissolved  oxygen  (DO)  is  an  important  parameter 
for  operation  of  the  activated  sludge  process;  aer- 
ation rates  that  provide  a  DO  of  1.0-2.0  mg/1  are 
best  for  maintaining  healthy  activated  sludge  orga- 
nisms. The  cost  of  a  good  DO  meter  ($5OO-$7O0) 
can  be  paid  for  by  energy  savings  resulting  from 
careful  control  of  DO  in  the  aeration  basin.  The 
Winkler  titration  method  can  be  used  when  a  DO 
meter  is  unavailable.  Aeration  basin  DO  also  can 
be  determined  by  the  membrane  electrode  method, 
recommended  for  its  reliability  and  speed;  hints  are 
provided  for  its  use.  Observations  that  should  be 
recorded  include  flow  rates,  aeration  basin  color 
and  odor,  foam  conditions,  mixing  pattern,  final 
clarifier  surface  appearance,  and  types  of  solids  in 
effluent.  Test  results  that  should  be  recorded  in- 
clude solids  concentrations  by  spin  or  filtering, 
dissolved  oxygen  settled  sludge,  volumes  and  con- 
centrations, settled  sludge  rise  time,  and  depth  of 
sludge  blanket  effluent  clarity.  Data  should  be 
displayed  graphically  on  trendcharts.  The  use  of 
moving  averages  for  evaluating  process  responses 
to  operational  control  adjustments  is  discussed. 
(Doria-PTT) 
W87-03977 


PHOSPHORUS     LOADS    TO    THE    CHESA- 
PEAKE BAY:  A  PERSPECTIVE, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04036 


CLOSE  LOOK  AT  CHANGES  OF  BOD5  EN  AN 
RBC  SYSTEM, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

S.  D.  Lin,  D.  H.  Schnepper,  and  R.  L.  Evans. 


Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  7,  p  757-763,  July  1986.  1 
fig,  5  tab,  29  ref. 

Descriptors:  'Biochemical  oxygen  demand,  'Ro- 
tating biological  contactors,  'Wastewater  treat- 
ment, 'Effluents,  'Performance  evaluation,  Design 
standards,  Seasonal  variation,  Princeton,  Illinois, 
Hydraulic  loading,  Flow,  Dissolved  oxygen. 

Soluble  5-day  biochemical  oxygen  demand 
(BOD5)  removal  by  rotating  biological  contactors. 
Under  normal  operations  soluble  BOD5  removal 
occurred  in  the  first  four  stages.  The  performance 
of  each  stage  varied  seasonally.  Stage  5  had  no 
effect  on  soluble  BOD5  removal.  With  hydraulic 
loadings  from  28.1  to  128  liters  per  sq  m  per  day  , 
and  organic  loadings  from  0.34  to  2.0  grams  per  sq 
m  per  day,  mean  BOD5  removal  was  85%;  the 
average  secondary  effluent  BOD5  was  2.6  mg  per 
liter.  Surges  in  hydraulic  loading  affect  soluble 
BOD5  removal,  the  shift  in  microbial  population  in 
the  system,  and  the  performance  of  each  stage. 
Only  Stage  4  performed  well  during  the  shock 
period.  (McFarlane-PTT) 
W87-04037 


TECHNOLOGY  EVALUATION  OF  THE  DUAL 
DIGESTION  SYSTEM, 

Montgomery  (James  M.),  Inc.,  Reston,  VA. 

A.  R.  Appleton,  and  A.  D.  Venosa. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  7,  p  764-773,  July  1986.  6 

fig,  6  tab,  10  ref. 

Descriptors:  'Aerobic  digestion,  'Anaerobic  diges- 
tion, 'Wastewater  treatment,  'Performance  eval- 
uation, Detention  time,  Solids,  Sludge,  Cost  analy- 
sis. 

The  full-scale  performance  and  costs  of  an  innova- 
tive sludge  stabilization  process  were  evaluated  at 
three  plants.  The  dual  digestion  system  incorpo- 
rates a  1-day  detention  time,  pure-oxygen  aerobic 
digester  followed  in  series  by  an  8-day  detention 
time  anaerobic  digester.  Heat  of  biological  oxida- 
tion is  conserved  in  the  aerobic  step;  additional 
heat  input  is  not  required  for  the  anaerobic  step. 
The  biogas  generated  by  anaerobic  digestion  is 
usable  elsewhere  to  help  offset  oxygen  costs.  Aero- 
bic operation  can  be  either  mesophilic  or  thermo- 
philic. Process  operation,  reliability,  solids  reduc- 
tion, and  capital  and  operating  costs  were  evaluat- 
ed. (McFarlane-PTT) 
W87-O4038 


EVALUATION  OF  PLASTIC  MEDIA  EN 
TRICKLING  FELTERS, 

Atlanta,  GA.  Chief,  Office  of  Research  and  Devel- 
opment. 

T.  Richards,  and  D.  Reinhart. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  7,  p  774-783,  July  1986.  15 
fig,  9  tab,  12  ref. 

Descriptors:  'Biological  oxygen  demand, 
'Wastewater  treatment,  'Trickling  filters,  'Per- 
formance evaluation,  Retention  time,  Filter  media, 
Flow  rate  Filters. 

Five  types  of  plastic  media  were  evaluated  for 
carbonaceous  BOD  removal.  Crossflow  media  was 
superior  to  vertical-flow  and  random  placement 
media.  Fluorescent  dye  studies  showed  that  cross- 
flow  media  had  a  much  higher  retention  time  than 
vertical-flow  or  random  media,  which  was  be- 
lieved to  be  the  primary  reason  for  the  superior 
performance  at  the  flow  rates  tested.  Dosing  re- 
duced retention  time  at  higher  flow  rates  signifi- 
cantly. (McFarlane-PTT) 
W87-04039 


EFFECTS  OF  FLOC  VOLUME  VARIATIONS 
ON  ACTEVATED  SLUDGE  THICKENING 
CHARACTERISTICS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke. 
Journal    -    Water    Pollution    Control    Federation 
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JWPFA5,  Vol.  58,  No.7,  p  784-791,  July  1986.  10 
fig,  3  tab,  23  ref.  EPA  Grant  R80-714-901-0. 

Descriptors:  'Wastewater  treatment,  •Mathemati- 
cal analysis,  'Activated  sludge,  *Flocculation, 
'Sludge  thickening,  Floe  density,  Sludge  drying, 
Sludge  conditioning. 

The  effect  of  sludge  floe  water  content  on  the 
thickening  characteristics  of  activated  sludge  was 
investigated.  The  impact  of  variations  in  mean  cell 
residence  time  on  floe  water  content  and  corre- 
sponding sludge  thickening  rates  were  also  consid- 
ered. Two  laboratory-scale  activated  sludge  reac- 
tors and  one  full-scale  waste  treatment  facility 
were  monitored.  Two  mathematical  techniques 
were  used  to  estimate  sludge  parameters  such  as 
the  Aggregate  Volume  Index  and  sludge  floe  den- 
sity. Floe  water  content  had  a  dominant  role  in 
determining  activated  sludge  thickening  character- 
istics. (McFarlane-PTT) 
W87-O4O40 


FATE  OF  NAPHTHALENE  IN  A  ROTATING 
DISC  BIOLOGICAL  CONTACTOR, 

California  Univ.,  Los  Angeles.  Dept.  of  Environ- 
mental Science  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04041 


COMPUTERIZED  SOLUTION  OF  VELOCITY 
PROFILING  TECHNIQUE  FOR  OPEN  CHAN- 
NEL CALIBRATION, 

O'Brien  and  Gere  Engineers,  Inc.,  Landover,  MD. 
For  primary  bibliographic  entry  see  Field  8B. 

W87-04043 


KINETICS   OF  DEACTIVATION   OF  ADENO- 
VIRUS IN  WATER  BY  CHLORAMINE-T, 

Texas  Univ.  Medical  Branch  at  Galveston.  Dept. 
of  Preventive  Medicine  and  Community  Health. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04046 


BIOLOGICAL  REACTOR  RESISTANCE  TO  IN- 
HIBITION, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 
7   Lew  window  ski 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  847- 
850,  July  1986.  3  fig,  7  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Inhibition,  'Packed  bed  reactors,  'Substrates, 
•Biological  reactor  design,  'Wastewater  treatment, 
Biological  treatment,  Concentration,  Detention 
time,  Ions,  Heavy  metals,  Chromium,  Denitrifica- 
tion,  Packed  beds. 

The  phenomenon  of  full  conversion  of  substrate 
within  biological  reactors  in  the  presence  of  a  toxic 
compound  is  called  the  Reactor  Resistance  to  Inhi- 
bition (RRI).  The  RRI  value,  which  means  the 
highest  concentration  of  inhibitor  by  which  com- 
plete substrate  conversion  is  possible,  depends  on 
liquid  detention  time.  The  excess  detention  over 
that  required  for  complete  conversion,  implies  the 
existence  of  a  'reserve'  reaction  potential.  The 
value  of  this  'reserve'  can  be  reduced  by  inhibitor 
action  with  no  influence  on  the  observed  substrate 
conversion  rate.  The  influence  of  detention  time  on 
biological  denitrification  in  Packed  Bed  Reactors 
in  the  presence  of  chromium  was  investigated.  The 
RRI  value  for  1  h  detention  time  was  1.5  mg 
Cr(6-(-)/liter;  for  3  h  detention  time,  22  mg 
Cr(6  +  )/  liter.  The  relationship  between  the  RRI 
value  and  detention  time  was  linear.  (Author's 
abstract) 
W87-04050 


ADSORPTION  OF  CHLOROETHANES  BY  MI- 
CROBIAL BIOMASS, 

McMaster   Univ.,   Hamilton   (Ontario).   Dept.   of 

Chemical  Engineering. 

M.  Tsezos,  and  W.  Seto. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  851- 

858,  July  1986.  8  fig,  6  tab,  15  ref. 


Descriptors:  'ChJoroethanes,  'Isotherms, 

•Wastewater  treatment,  'Adsorption,  'Microbial 
degradation,  'Biomass,  Pollutants,  Organic  com- 
pounds, Hydrocarbons,  Concentration,  Partition 
coefficient,  Bioaccumulation,  Water  solubility, 
Sludge,  Biosorption,  Halogens. 

The  adsorption  isotherms  of  halogenated  aliphatic 
hydrocarbons  by  various  selected  types  of  inactive 
microbial  biomass  were  determined.  The  isotherms 
were  shown  to  be  independent  of  the  initial  organ- 
ic solution  concentration  and  could  be  described 
by  a  modified  Freundlich  adsorption  equation.  Bio- 
sorptive  uptake  capacities  varied  among  the  bio- 
mass species.  The  water  solubility  and  the  octanol/ 
water  partition  coefficient  of  the  tested  organics 
affected  the  biomass  uptake  capacity.  In  general, 
the  least  water  soluble  component  showed  the 
greatest  tendency  to  be  accumulated  by  the  micro- 
bial biomass.  The  results  also  suggest  that  structur- 
al differences  among  the  various  microbial  biomass 
types,  and  possibly  the  fragmentation  of  the  micro- 
bial cells,  also  affect  the  biomass  uptake  capacity 
for  both  single  and  mixed-solute  systems.  As  hy- 
drophobic organic  pollutants  show  high  tendency 
to  accumulate  into  microbial  cells  or  sludges,  the 
microbial  biomass  could  be  used  as  a  biological 
origin  adsorbent  for  the  removal  of  very  low  con- 
centration hazardous  organics  from  the 
wastewater.  (McFarlane-PTT) 
W87-04051 


HYDRODYNAMIC  PARAMETERS  OF  DIF- 
FUSED AIR  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

B.  M.  Khudenko,  and  E.  Shpirt. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  905- 

915,  July  1986.  6  fig,  21  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
•Design  standards,  'Mathematical  models,  'Per- 
formance evaluation,  'Hydrodynamics,  Disper- 
sion, Dimensionless  analysis,  Mass  transfer, 
Oxygen  transfer,  Mixing. 

The  influence  of  hydrodynamic  parameters  of  dif- 
fused air  systems  on  the  oxygen  transfer  efficiency 
and  the  longitudinal  dispersion  of  liquid  in  diffused 
air  aeration  wastewater  treatment  tanks  were  eval- 
uated using  dimensional  analysis.  This  involved  the 
identification  of  significant  parameters,  develop- 
ment of  equations  to  relate  the  dimensionless  mass 
transfer  and  dispersion  criteria  with  dimensionless 
hydrodynamic  and  geometric  variables,  and  ex- 
perimentation to  determine  the  necessary  numeri- 
cal values  for  these  equations.  The  developed  rela- 
tionships can  be  used  as  a  guide  for  the  design  and 
optimization  of  aeration  tanks.  (Author's  abstract) 
W87-04059 


NUTRIENT  REQUIREMENTS  FOR  THE 
METHANOGENIC  DEGRADATION  OF 
PHENOL  AND  P-CRESOL  IN  ANAEROBIC 
DRAW  AND  FEED  CULTURES, 

Alberta  Univ.,  Edmonton.  Dept.  of  Microbiology. 
P.  M.  Fedorak,  and  S.  E.  Hrudey. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  929- 
933,  July  1986.  2  fig,  3  tab,  28  ref.  NSERC  Strate- 
gic grant  G1319. 

Descriptors:  'Methane  bacteria,  'Nutrient  require- 
ments, 'Biodegradation,  'Anaerobic  digestion, 
•Wastewater  treatment,  'Biological  wastewater 
treatment,  'Phenols,  'Culturing  techniques, 
Sludge,  Ions,  Bicarbonates,  Phosphates,  Hydrogen 
ion  concentration. 

Methanogenic  consortia  which  were  able  to  de- 
grade phenol  and  p-cresol  were  enriched  from 
domestic  sewage  sludge.  One  duplicate  set  of  these 
served  as  a  control  and  was  maintained  on  a  feed 
solution  containing  all  of  the  following  compo- 
nents: (1)  phenolics;  (2)  a  mixture  of  B  vitamins;  (3) 
mineral  solution  I  (Na(  +  ),  NH4{  +  ),  Ca(2  +  ), 
Mg(2  +  ));  (4)  mineral  solution  II  (trace  metals);  (5) 
phosphate;  and  (6)  bicarbonate.  Six  other  duplicate 
test  culture  sets  were  maintained  with  one  of  the 
above  components  omitted  from  the  feed.  Methane 
production  was  monitored  over  a  test  period  of 
189  days  (11.3  hydraulic  retention  times).  Omission 


of  bicarbonate,  mineral  solution  I,  and  phosphate 
caused  methane  production  to  stop  with  the  subse- 
quent accumulation  of  phenol  and  p-cresol  in  the 
cultures.  Methane  production  in  cultures  which 
did  not  receive  the  B  vitamins  or  mineral  solution 
II  did  not  differ  from  that  of  the  control  culture. 
The  failure  of  the  bicarbonate  deficient  cultures  to 
degrade  the  phenolics  could  not  be  attributed  to  a 

f)H  decrease  and  the  results  suggest  that  the  pheno- 
ic-degrading  bacteria  require  002.  (Author's  ab- 
stract) 
W87-04062 


ANAEROBIC  FIXED-FILM  REACTORS 
TREATING  CARBOHYDRATE  WASTEWATER, 

National    Research   Council   of  Canada,   Ottawa 

(Ontario).  Div.  of  Biological  Sciences. 

K.  J.  Kennedy,  and  R.  L.  Droste. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  685- 

695,  June  1986.  13  fig,  4  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Carbohydrates,  'Fixed-film  reactors, 
Concentration,  Retention  time,  Pollution  load,  Bio- 
mass, Biofilms,  Reactors. 

Anaerobic  downflow  stationary  fixed-film  reactors 
operated  at  35  C  successfully  treated  synthetic 
(sucrose-based)  wastewater  of  different  concentra- 
tions at  high  organic  loading  rates  and  short  hy- 
draulic residence  times.  Waste  stabilization  was 
due  to  the  high  concentration  of  active  biomass 
retained  in  the  biofilm.  Biofilm  biomass  concentra- 
tion increased  with  organic  loading  rate,  reaching 
a  maximum  of  8.7  kg  insoluble  biofilm  volatile 
solids  (VFS)  per  cu  m  of  reactor  volume  (0. 1 12  kg 
VFS/sq  m  support  surface).  The  biofilm  was  found 
to  be  completely  active  and  unaffected  by  diffu- 
sional  limitations  up  to  an  average  thickness  of  2.6 
mm.  (Author's  abstract) 
W87-04066 


OXIDATION   OF   AROMATIC   COMPOUNDS 
BY  HAEMOGLOBIN, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04069 


ORTHOKTNETIC  FLOCCULATION  IN  RAPID 
FILTRATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

N.  J.  D.  Graham. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  715- 

724,  June  1986.  7  fig,  2  tab.  33  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Filtration, 
•Flocculation,  'Shear  rate,  'Water  treatment, 
Polymers,  Filter  pores,  Suspended  solids,  Capillar- 
ity. 

Quantitative  measurements  have  been  made  of 
filter  pore  orthokinetic  flocculation  using  a  labora- 
tory-scale model  filter  and  a  hydrophobic  particle- 
nonionic  polymer  system.  Interparticle  collision 
efficiency  factors,  determined  by  Coulter  Counter 
analysis,  have  been  found  to  increase  with  shear 
rate  in  contrast  with  current  theoretical  interpreta- 
tions. Comparative  collision  efficiency  factors  have 
been  determined  in  jar  test  and  capillary-tube  ap- 
paratuses under  equivalent  conditions  to  the  filter 
tests.  In  rapid  filtration  practice  using  cationic 
polymers,  and  at  high  shear  rates,  filter  pore  colli- 
sion efficiencies  are  suggested  as  lying  between 
those  determined  in  tube  flow  (lower  bound)  and 
by  jar  test  (upper  bound).  Filter  pore  collision 
efficiency  factors  may  be  as  high  as  0.5  for  suspen- 
sions destabilized  by  high  molecular  weight  cation- 
ic polymers.  (Author's  abstract) 
W87-04070 


10  CU  M/HR  RIM-NUT  DEMONSTRATION 
PLANT  AT  WEST  BAR!  FOR  REMOVING  AND 
RECOVERING  N  AND  P  FROM 
WASTEWATER, 

Istituto  di  Ricerca  sulle  Acque,  Bari  Otaly). 

L.  Liberti,  N.  Limoni,  A.  Lopez,  R.  Passino,  and 

G.  Boari. 
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Water  Research  WATRAG,  Vol.  20,  No.  6,  p  735- 
739,  June  1986.  3  fig,  3  tab,  8  ref.  Snam  Progetti, 
Milan  Contract  83/00265. 

Descriptors:  'Wastewater  treatment,  *Ion  ex- 
change, 'Tertiary  wastewater  treatment,  'Ef- 
fluents, Nutrients,  Fertilizers,  Chemical  precipita- 
tion, Ammonium,  Phosphates. 

The  RIM-NUT,  a  new  ion  exchange-precipitation 
process  for  removing  and  recovering  ammonium 
and  phosphate  ions  from  wastewater,  has  been 
tested  at  a  10  cu  m/hr  demonstration  plant  for 
tertiary  treatment  of  domestic  effluent.  Natural 
zeolite  clinoptilolite  and  a  porous  strong  base  resin, 
regenerated  in  a  'closed-loop'  fashion  with  0.6  M 
neutral  NaCl,  ensure  >  or  =  90%  removal  of  both 
nutrient  species.  Nutrients  are  precipitated  from 
resin  eluates  as  MgNH4P04,  a  premium  quality 
slow-release  fertilizer.  The  method  ensures  both  a 
reliable  way  for  ultimate  disposal  of  N  and  P  into 
the  environment  and  the  recycling  of  precious 
nutrient  material  from  unlimitedly  renewable  raw 
sources  like  sewers.  (McFarlane-PTT) 
W87-O4072 


ROLE  OF  NEMATODES  IN  LOW  RATE  PER- 
COLATING FILTER  SEWAGE  TREATMENT 
WORKS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

M.  Woombs,  and  J.  Laybourn-Parry. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  781- 
787,  June  1986.  5  fig,  46  ref. 

Descriptors:  'Wastewater  treatment,  'Seasonal 
variation,  'Percolating  filters,  'Nematodes,  Field 
tests,  Feeding  rates,  Growth  rates,  Biomass,  Bacte- 
ria, Grazing,  Respiration. 

It  has  been  suggested  that  microbivores,  such  as 
nematodes,  keep  bacterial  populations  actively 
growing  and  distributed  throughout  sewage  sub- 
strate, thus  increasing  energy  flow  and  mineraliza- 
tion. The  contribution  and  role  of  bacterivore  nem- 
atodes in  energy  flow  in  two  low  rate  percolating 
filter  works  was  calculated  based  on  field  sampling 
and  laboratory  studies  of  feeding  rates  and  energy 
ingestion,  growth,  reproduction  and  respiration.  At 
both  sewage  works  energy  flow  values  peaked  in 
May  and  January  corresponding  to  peaks  in  nema- 
tode density  and  biomass.  Simplified  energy  flow 
diagrams  related  to  time  are  presented  expressed 
for  a  core  extending  from  the  bed  surface  to  its 
bottom.  Nematode  ingestion  in  the  filter-beds  exer- 
cised a  distinct  effect  on  the  bacterial  community 
such  that  in  order  to  maintain  steady-state  condi- 
tions a  mean  bacterial  doubling  time  ranging  from 
31  to  291  hr  was  necessary  at  Caton  Effluent 
Treatment  Works  and  87-4460  hr  at  Carnforth  etw. 
Localized  grazing  effects,  especially  in  the  u  filter 
regions,  exercised  even  greater  effects,  where  a 
doubling  time  of  4  h  may  have  been  required  on 
occasions.  Oxygen  consumption  attributable  to 
nematodes  ranged  from  0.03  to  2.7%  of  total  com- 
munity respiration  at  the  two  treatment  works, 
suggesting  that,  in  general,  the  direct  role  of  nema- 
todes is  relatively  small  and  that  they  exert  their 
greatest  effect  by  grazing  on  bacteria.  (Author's 
abstract) 
W87-04079 


BIOCHEMICAL  EFFECTS  OF  ADMINISTER- 
ING SHOCK  LOADS  OF  SUCROSE  TO  A  LAB- 
ORATORY-SCALE ANAEROBIC  (UASB)  EF- 
FLUENT TREATMENT  PLANT, 

University  of  Science,  Penang  (Malaysia).  School 

of  Chemical  Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04080 


SOLUBLE    MICROBIAL    PRODUCTS    (SMP) 
FORMATION  KINETICS  BY  BIOFTLMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

E.  Namkung,  and  B.  E.  Rittman. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  795- 
806,  June  1986.  8  fig,  3  tab,  42  ref.  EPA  Coopera- 
tive agreement  CR8 10462. 


Descriptors:  'Biofilm  reactors,  'Effluents,*  Mathe- 
matical models,  'Wastewater  treatment,  'Water 
pollution  sources,  Organic  carbon,  Microbial  deg- 
radation, 'Kinetics,  Metabolism,  Biomass,  Sub- 
strates, Concentration. 

Soluble  microbial  products  (SMP)  formation  kinet- 
ics were  investigated  by  employing  a  laboratory- 
scale  biofilm  reactor  and  naturally-grown  oligo- 
trophs.  The  experimental  results  indicated  that  the 
majority  of  effluent  soluble  organic  carbon  (SOC) 
was  SMP,  while  only  a  small  fraction  of  the  efflu- 
ent SOC  was  the  residual  original  substrate.  Utili- 
zation associated  products  (UAP),  which  were 
produced  directly  from  substrate  metabolism,  were 
more  important  than  biomass-associated  products 
(BAP),  which  were  produced  by  basic  metabolism. 
The  SMP  contained  mainly  high-molecular-wt  or- 
ganic compounds,  although  the  organic  carbon 
source  to  a  biofilm  reactor  was  a  low-molecular-wt 
compound.  The  steady-state  concentrations  of  the 
effluent  SMP  and  SOC  were  directly  proportional 
to  the  influent  substrate  concentrations.  An  ex- 
tended steady-state  biofilm  model  was  developed 
by  incorporating  into  the  steady-state  biofilm 
model  an  SMP  formation  model  based  on  two 
types  of  SMP  (UAP  and  BAP).  The  model  de- 
scribed successfully  the  experimental  substrate  uti- 
lization, SMP  formation,  and  the  removal  of  total 
SOC.  (Author's  abstract) 
W87-04081 


EFFECT  OF  INFLUENT  PROPERTY  ON 
FILTER  PERFORMANCE, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

J.  Y.  C.  Huang,  and  F.  Garcia-Maura. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.   112,  No.  4,  p  701-  717,  August 
1986.  7  fig,  4  tab,  28  ref.  EPA  Grant  R81091501. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Filtration,  'Influents,  'Suspended  solids, 
•Pore  size,  'Water  pollution  effects,  'Mathemati- 
cal models,  Performance  evaluation,  Head  loss, 
Calibrations,  Prediction. 

Granular  filtration  has  been  widely  used  in  both 
water  and  wastewater  treatments  but  a  reasonable 
prediction  of  filter  performance  has  yet  to  be 
achieved.  The  design  and  operation  of  filter  plants 
have  been  empirical.  A  filter  performance  predic- 
tion model  was  proposed  that  takes  into  consider- 
ation influent  suspension  characteristics.  Two  new 
equations  are  proposed.  One  relates  the  filter  coef- 
ficient to  the  unit  volume  pore  space  blocked, 
which  is  the  product  of  bulking  factor  and  specific 
deposit.  The  other  relates  the  head  loss  to  the  unit 
volume  pore  space  blocked  and  head  loss  constant. 
For  each  suspension  filtered,  its  particle  size  and 
distribution  was  determined  and  a  pilot  evaluation 
was  conducted  to  determine  two  experimental  con- 
stants in  the  proposed  model:  bulking  factor  and 
head  loss  constant,  both  relecting  the  characteris- 
tics of  the  influent  suspension.  In  general,  the 
model  is  capable  of  predicting  the  progression  of 
filtrates  and  head  loss  developments.  Procedures 
regarding  the  experiments  needed  to  calibrate  the 
model  and  applications  of  the  model  in  design 
considerations  are  presented.  (Authors'  abstract) 
W87-04094 


CHEMICAL/BIO-FLUroiZED  BED  TREAT- 
MENT OF  SLAUGHTERHOUSE 
WASTEWATER, 

National   Cheng   Kung   Univ.,   Tainan  (Taiwan). 
Dept.  of  Environmental  Engineering. 
C.  T.  Li,  W.  K.  Shieh,  C.  S.  Wu,  and  J.  S.  Huang. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.   112,  No.  4,  p  718-  728,  August 
1986.  8  fig,  1  tab,  26  ref. 

Descriptors:  'Wastewater  treatment,  'Chemical 
treatment,  'Biological  treatment,  'Fluidized  bed 
process,  'Meat  processing  industry,  Performance 
evaluation,  Biomass,  Retention  time,  Concentra- 
tion, Effluents. 

A  combined  chemical  coagulation/flocculation- 
Fluidized  Bed  Biofilm  Reactor  (FBBR)  process 
was  evaluated  for  the  treatment  of  an  equalized 


slaughterhouse  wastewater.  The  FBBR  was  select- 
ed because  of  its  ability  to  retain  a  high  reactor 
biomass  holdup  and  achieve  a  comparable  treat- 
ment efficiency  within  a  fraction  of  the  hydraulic 
retention  time  normally  required  in  conventional 
biological  wastewater  treatment  processes.  The 
chemical  coagulation/flocculation  process  was  se- 
lected as  a  pretreatment  step  because  of  concern 
about  the  adverse  effects  of  grease  on  oxygenation 
capacity  and  bed  height  control  in  the  oxic  FBBR. 
Results  obtained  from  jar  and  tank  tests  indicated 
that  alum,  with  supplemental  use  of  ferric  chloride 
and  an  anionic  polymer,  yielded  the  following 
removal  performance:  BOD5,  24-53%;  grease,  66- 
80%;  and  suspended  solids,  62-73%.  The  perform- 
ance of  chemical  coagulation/floculation  process 
at  constant  chemical  dosages  improved  with  in- 
creasing feed  BOD5,  grease  and  suspended  solids 
concentrations.  The  steady-state  performance  of 
the  oxic  FBBR  in  treating  the  chemically  pre- 
treated  slaughterhouse  wastewater  was  evaluated 
under  the  following  conditions:  Food-to-Microor- 
ganism  (F/M)  ratio,  1.45-9.25  kg/kg-day;  empty 
bed  hydraulic  retention  time,  8.8-30.8  minutes;  and 
feed  BOD5  concentration,  305-602  mg/L.  The  ob- 
served removals  were:  BOD5,  71-93%;  grease,  29- 
84%;  and  NH3-N,  20-73%.  More  than  70%  of  feed 
BOD5,  grease,  and  NH3-N  could  be  removed  up 
to  an  F/M  ratio  of  2.0  kg/kg-day.  The  FBBR 
would  become  anaerobic  when  the  F/M  ratio  ap- 
plied exceeded  4.0  kg/kg-  day,  and  its  performance 
deteriorated  sharply.  A  relatively  high  and  con- 
stant biomass  holdup  (i.e.,  10,000  mg  TVS/L) 
could  be  maintained  in  the  oxic  FBBR  over  the 
range  of  F/M  ratios  applied.  This  was  achieved 
through  regular  bio-particle  wasting  designed  for 
expanded  bed  height  control.  Secondary  treatment 
performance  was  achieved  at  an  F/M  ratio  of  2.0 
kg/kg-  day  without  secondary  clarification.  (Au- 
thors' abstract) 
W87-04095 


TECHNOLOGICAL  PUBLIC  CHOICE  IN 
PRACTICE:  THE  CASE  OF  WASTEWATER 
TREATMENT  FACnJITES. 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic  entry  see  Field  6B. 

W87-04098 


EFFECT  OF  WEAK  CHELATING  AGENTS  ON 
THE  REMOVAL  OF  HEAVY  METALS  BY 
PRECIPITATION  PROCESSES, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

Y.  Ku,  and  R.  W.  Peters. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  147-153,  August  1986.  8  fig,  4  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Chemical 
precipitation,  'Wastewater  treatment,  Water  treat- 
ment, 'Heavy  metals,  'Chelating  agents,  Zinc, 
Cadmium,  Ions,  Hydroxides,  Sedimentation. 

The  presence  of  heavy  metals  in  water  and 
wastewater  is  a  subject  of  increasing  importance. 
Depending  on  the  origin  of  these  wastewaters, 
various  complexing  agents  may  also  be  present. 
These  complexing  agents  are  believed  to  play  an 
important  role  in  transporting  the  heavy  metals 
and  preventing  their  removal  by  conventional  hy- 
droxide precipitation  processes.  Particle  size  distri- 
butions and  heavy  metal  removals  are  presented 
for  hydroxide  precipitation  and  sulfide  precipita- 
tion of  zinc  and  cadmium  in  the  presence  of  several 
weak  complexing  agents,  namely  citrate,  tartrate, 
and  ammonia.  The  pH  was  held  constant  at  pH 
10.0  in  these  experiments.  The  presence  of  these 
weak  complexing  agents  had  little  effect  on  the 
chemical  equilibrium  for  both  the  hydroxide  and 
sulfide  systems  due  to  their  weak  complexing  abili- 
ty with  metal  ions.  The  presence  of  the  complexing 
agents  does  affect  the  particle  size  distribution, 
generally  forming  smaller  particles.  Particle  size 
distributions  are  presented  for  the  Zn(OH)2,  ZnS, 
Cd(OH)2,  and  CdS  systems  (at  pH  10.0)  in  the 
presence  of  the  chelating  agents  citrate,  tartrate, 
and  ammonia.  Sulfide  precipitation  exhibits  a  better 
particle  size  distribution  and  settling  characterisi- 
tics  than  the  corresponding  metal  hydroxide  pre- 
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cipitation  for  both  zinc  and  cadmium.  (McFarlane- 
PTT) 

W87-O4100 


POLYMER  FLOTATION  AND  ACTIVATED 
CARBON  ADSORPTION  TREATMENT  FOR  IN 
SITU  TAR  SAND  PROCESS  WATER, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

W.  F.  McTernan,  W.  E.  Blanton,  G.  D.  Boardman, 

B.  T.  Nolan,  and  D.  J.  Kocornik. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 

p  154-158,  August  1986.  4  fig,  4  tab,  11  ref. 

Descriptors:  'Flotation,  'Activated  carbon, 
•Wastewater  treatment,  'Tar  sands,  'Adsorption, 
•Pollutant  identification,  'Polymers,  Oil  industry, 
Pollution  load.  Toxicity,  Effluents,  Detection 
limits,  Water  analysis,  Spectral  analysis. 

Tar  sand  deposits  offer  long  term  potential  for 
satisfying  future  energy  needs  but  extraction  of  the 
oil  produces  large  quantities  of  wastewater.  These 
waters  are  characterized  as  having  significant  or- 
ganic loads,  primarily  as  emulsified  bitumen,  which 
can  be  toxic.  Process  waters  collected  during  a 
U.S.  Department  of  Energy  in  situ  tar  sand  extrac- 
tion experiment  near  Vernal,  Utah,  were  treated  by 
polymer  assisted  induced  air  flotation  and  activat- 
ed carbon  adsorption.  The  flotation  process  re- 
moved over  99  percent  of  the  organic  load  as 
emulsified  bitumen  but  did  not  reduce  the  residual 
toxicity  of  the  effluents.  Activated  carbon  was 
needed  to  remove  the  toxic  materials  from  the 
waste  stream.  GC/MS  analysis,  using  a  modifica- 
tion of  the  EPA  Method  625,  yielded  an  estimated 
2000  compounds  in  the  untreated  process  water. 
Internal  and  recovery  standards  present  at  10  ppm 
were  totally  obscured  in  the  chromatogram.  Flota- 
tion effluents  contained  39  identified  organic  com- 
pounds, none  of  which  were  listed  on  the  EPA 
hazardous  chemicals  list.  Internal  and  recovery 
standards  were  immediately  visible  in  the  chromat- 
ogram. The  GC/MS  analysis  was  unable  to  deter- 
mine the  chemical  basis  for  the  toxic  properties 
present.  (McFarlane-  PTT) 
W87-O4101 


APPLICATION  OF  ALUMINAS  IN  WATER 
TREATMENT, 

Aluminum  Co.  of  America,  Alcoa  Center,  PA. 

Alcoa  Labs. 

H.  L.  Fleming. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 

p  159-166.  16  fig,  2  tab,  31  ref. 

Descriptors:  'Water  treatment,  'Wastewater  treat- 
ment, 'Alumina,  Sorbents,  Industrial  wastewater, 
Oxides,  Pore  size,  Surface  chemistry. 

Aluminum  oxides  are  well  known  as  sorbents  in 
industries  varying  from  petroleum  refining  to  phar- 
maceutical manufacture  but  are  seldom  considered 
to  be  a  significant  media  in  water  treatment.  Par- 
ticular aluminas  are  well-  suited  for  solving  some 
existing  separation  problems  in  process  and  waste 
water.  Current  advances  in  pore  structure  control 
and  the  ability  to  modify  surface  chemistry  have 
led  to  the  development  of  alumina  materials  capa- 
ble of  addressing  emerging  needs  in  water  process- 
ing. Current  technology  is  reviewed  and  emerging 
processes  utilizing  these  versatile  materials  are  ex- 
amined. (McFarlane-PTT) 
W87-O4102 


DEVELOPMENT  OF  A  COMBINED  ULTRA- 
FILTRATION AND  CARBON  ADSORPTION 
SYSTEM  FOR  INDUSTRDVL  WASTEWATER 
REUSE  AND  PRIORITY  POLLUTANT  RE- 
MOVAL, 

ARATEX  Services,  Inc.,  Encino,  CA. 
G.  Van  Gils,  and  M.  Pirbazari. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  167-170,  August  1986.  4  fig,  3  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Ultrafiltra- 
tion, 'Carbon  filters,  'Industrial  wastewater, 
•Water  reuse,  'Wash  water,  Heavy  metals,  Organ- 
ic compounds.  Water  pollution  sources. 


Many  industrial  wastewaters  are  contaminated 
with  priority  pollutants,  such  as  heavy  metals,  syn- 
thetic organic  compounds,  or  chlorinated  com- 
pounds. The  industrial  laundry  and  textile  rental 
industry  is  unique  in  that  such  pollutants  may  enter 
its  wastewater  not  as  a  result  of  its  intrinsic  process 
or  raw  materials,  but  as  residual  materials  dis- 
charged from  the  garments,  shop  towels  and  other 
dust  control  items  used  by  the  laundries'  custom- 
ers. Over  1000  industrial  laundries  discharge  10-20 
billion  gallons  of  wastewater  per  year  to  publicly 
owned  treatment  works.  The  rising  cost  of  water 
and  sewer  disposal  makes  water  reuse  an  increas- 
ingly viable  alternative  to  this  industry.  The  bench- 
scale,  pilot-plant,  and  full-scale  operation  of  a  180 
gpm  system  which  utilizes  fine  screening  and 
equalization,  coagulation  and  flocculation, 
wastewater  settlers,  ultrafiltration  system,  and  per- 
meate neutralization  tank  are  described.  The  pat- 
ented system  appears  to  have  great  potential  for 
the  treatment  and  reuse  of  a  complex  industrial 
wastewater.  (McFarlane-PTT) 
W87-O4103 


IN  SITU  AEROBIC  BIODEGRADATION  OF 
AQUIFER  CONTAMINANTS  AT  KELLY  AH* 
FORCE  BASE, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL. 

E.  Heyse,  S.  C.  James,  and  R.  Wetzel. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  207-21 1,  August  1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Biodegradation,  'Perched  aquifers, 
•Contamination,  'Water  treatment,  'Wastewater 
treatment,  'Groundwater  pollution,  Kelly  Air 
Force  base,  Texas,  Organic  compounds,  Aquifers, 
Chemical  treatment,  Hydrocarbons,  Bacteria, 
Groundwater. 

A  waste  disposal  site  at  Kelly  Air  Force  Base  in 
Texas  was  chosen  for  a  joint  Air  Force/EPA  test 
because  it  is  contaminated  with  organic  chemicals 
commonly  found  at  Air  Force  Installation  Restora- 
tion Program  sites.  Biological  treatment  was 
chosen  as  the  in  situ  technology  because  (1) 
groundwater  temperatures  were  near  optimum  for 
biodegradation;  (2)  biodegradable  organics  were 
present;  (3)  a  highly  adaptable  and  substantial  sub- 
surface microbial  population  was  present;  and  (4) 
the  contaminated  aquifer  was  a  perched  system, 
not  used  for  drinking  water.  An  in  situ  treatment 
process  was  designed  that  circulated  groundwater 
using  an  extraction/infiltration  well  system. 
Oxygen  was  supplied  to  the  subsurface  by  a  hydro- 
gen peroxide  solution.  Hydrogen  peroxide  was 
chosen  as  an  oxygen  source  because  it  can  supply 
much  higher  concentrations  of  oxygen  than  can  be 
achieved  by  dissolving  air  or  pure  oxygen  in 
water.  Preliminary  data  indicate  that  the  site  is 
amenable  to  biological  reclamation.  The  indige- 
nous subsurface  bacteria  could  be  enhanced  to 
degrade  aliphatic  and  aromatic  hydrocarbons  and 
higher  molecular  weight  halogenated  aromatics. 
The  limiting  factor  affecting  site  remediation  is  the 
site  hydrogeology,  specifically  the  highly  stratified 
nature  of  the  subsurface  and  the  low  hydraulic 
conductivities.  These  will  interfere  with  the  uni- 
form dispersion  of  treatment  chemicals  and  de- 
crease their  rate  of  transport  through  the  aquifer. 
(McFarlane-PTT) 
W87-04104 


BIODEGRADATION  OF  TOXIC  CHEMICALS 
USING  COMMERCIAL  PREPARATIONS, 

New  Jersey  Inst,  of  Tech.,  Newark. 
G.  Lewandowski,  S.  Salerno,  N.  McMullen,  L. 
Gneiding,  and  D.  Adamowitz. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  3, 
p  212-217,  August  1986.  3  fig,  4  tab,  18  ref.  New 
Jersey  Dept.  of  Environmental  Protection  Con- 
tract C-29680. 

Descriptors:  'Biodegradation,  'Wastewater  treat- 
ment, 'Hazardous  materials,  'Comparison  studies, 
•Organic  compounds,  'Phenols,  'Toxicity,  Aer- 
ation, Performance  evaluation,  Industrial 
wastewater,  Temperature. 

Most  of  the  published  literature  on  the  effective- 
ness of  commercial  microbial  preparations  is  pro- 


vided by  the  manufacturers.  The  purpose  of  this 
study  was  to  test  the  ability  of  three  commercial 
bacterial  preparations  to  degrade  three  toxic  or- 
ganics, with  the  control  being  a  mixed  microbial 
population  from  a  municipal  treatment  plant.  The 
three  commercial  microbial  preparations  were 
tested  for  their  ability  to  degrade  phenol,  2-chloro- 
phenol,  and  2,4-dichlorophenoxyacetic  acid  (2,4- 
D),  in  an  aerated  biological  batch  reactor  at  room 
temperature.  The  municipal  population  performed 
better  than  any  of  the  commercial  populations 
alone.  There  was  an  improvement  in  performance 
(for  phenolic  compounds  only)  when  the  commer- 
cial preparation  cultures  were  added  to  the  munici- 
pal mixed  liquor  in  a  1 :20  ratio.  Such  a  high  rate  of 
addition  would  be  economically  prohibitive,  being 
equivalent  to  adding  10,000  lb  of  dry  preparation 
to  every  million  gallons  of  mixed  liquor.  The  di- 
verse ecology  and  species  persistence  in  the  mixed 
liquor  probably  accounted  for  its  effectiveness 
even  though  it  had  not  had  any  significant  prior 
exposure  to  industrial  chemicals.  (McFarlane-PTT) 
W87-04105 


DESIGNING  SANITARY  SEWERS  WITH 
MICROCOMPUTERS, 

CH2M/Hill,  Reston,  VA. 

D.  P.  Desher,  and  P.  K.  Davis. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  6,  p  993-1007,  December 

1986.  2  fig,  6  tab,  13  ref. 

Descriptors:  'Sewer  system  design,  'Microcom- 
puters, 'Cost  analysis,  'Computer  programs,  Sensi- 
tivity analysis,  Pipelines,  Water  depth,  Velocity, 
Design  standards. 

The  methods  of  designing  sewers  have  changed 
very  little  in  the  past  50  yrs.  Engineers  still  use 
design  charts  and  special  slide  rules  to  a  large 
extent  to  select  the  proper  pipe  slopes,  diameters, 
and  alinement.  The  emergence  of  the  hand  calcula- 
tor in  the  past  15  yrs  or  so  has  helped  facilitate 
design;  however,  sewer  design  remains  a  tedious 
and  time-consuming  chore.  A  program  tided  Sani- 
tary Sewer  Design  (SSD)  has  been  developed  for 
the  Apple  II  microcomputer.  SSD  is  a  heuristic 
program  that  attempts  to  find  the  least  costly 
design  of  a  sanitary  sewer  network  or  pipeline.  The 
program  computes  velocities,  water  depths,  pipe 
slopes,  and  inverts  corresponding  to  inputted  diam- 
eters, flows,  pipe  lengths,  ground  elevations,  and 
design  criteria.  SSD  was  used  to  find  the  least 
costly  design  of  a  3.25  mile  sewer  trunk  line  in 
Chapel  Hill,  N.C.,  for  the  Orange  Water  and 
Sewer  Authority  (OWASA).  It  was  also  used  to 
perform  a  sensitivity  analysis,  which  evaluated  the 
effect  that  design  criteria,  uncertainty  in  flows,  and 
alteration  of  pipe  diameters  have  on  the  cost  of  a 
sewer  system.  The  sensitivity  analysis  indicated 
that:  (1)  Costs  can  be  reduced  20-25%  by  relaxing 
the  pipe  size  progression  criterion;  and  (2)  sewer 
design  was  relatively  sensitive  to  flow  uncertainty. 
(Alexander-PTT) 
W87-04183 


TERTIARY  FILTRATION  OF  WASTEWATERS, 
Y.C.  Wu,  J.  T.  Bandy,  J.  A.  Drago,  A.  F.  Gaudy, 
and  O.  Hao. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  6,  p  1008-1025,  December 
1986.  12  fig,  1  tab,  33  ref. 

Descriptors:  'Tertiary  wastewater  treatment,  'Sus- 
pended solids,  'Biological  wastewater  treatment, 
'Effluents,  Design  standards.  Filtration,  Filter 
beds,  Cost  analysis,  Wastewater  treatment. 

Tertiary  filtration  is  used  widely  to  remove  sus- 
pended solids  remaining  in  effluents  from  second- 
ary biological  wastewater  treatment  processes.  A 
variety  of  filter  configurations  are  available  and  the 
design  engineer  needs  to  be  familiar  with  the  pa- 
rameters affecting  filter  design  and  operation.  Typ- 
ical tertiary  filtration  system  options  mclude  single- 
or  multiple-media  filter  beds,  shallow  or  deep  beds, 
and  pressure  or  gravity  operating  modes.  Basic 
design  parameters  include  media  size  and  type, 
filtration  rate,  and  characteristics  of  the  influent 
wastewater  solids.   Treatment  efficiency  is,   to  a 
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large  extent,  affected  by  the  characteristics  of  the 
suspended  solids  while  operating  requirements  are 
related  closely  to  the  design  of  the  backwashing 
system.  A  number  of  operating  problems-poor  effi- 
ciency, short  run  lengths,  loss  of  media,  and  mud- 
balls  in  the  filter  bed-occur  frequently  because  of 
improper  design  or  inadequate  operating  flexibility. 
Costs  of  filtration  systems  are  related  to  filtration 
rate,  pumping  requirements,  chemical  use,  and  the 
need  to  retreat  dirty  backwash  water.  (Author's 
abstract) 
W87-04184 


SURVIVAL  OF  INDIGENOUS  ENTERIC  VI- 
RUSES DURING  STORAGE  OF  WASTE 
WATER  SLUDGE  SAMPLES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04204 


STABEUTY  OF  VHtUSES  IN  WASTE  WATER 
SLUDGE  ELUATES, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04205 


COMPETITIVE  ACTIVATED  CARBON  AD- 
SORPTION OF  PHENOLIC  COMPOUNDS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

E.  Knettig,  B.  M.  Thomson,  and  S.  E.  Hrudey. 
Environmental    Pollution    (Series    B)    EPSPDH, 
Vol.  12,  No.  4,  p  281-299,  1986.  7  fig,  4  tab,  30  ref. 

Descriptors:  *Activated  carbon,  'Adsorption, 
•Phenols,  'Organic  compounds,  'Wastewater 
treatment,   Industrial  wastes,  Isotherms,  Solutes. 

Competitive  activated  carbon  adsorption  of  pheno- 
lic compounds  from  2-  and  3-solute  mixtures  was 
studied.  Phenols  with  2  or  3  chlorine  substituents 
(2,4-dichlorophenol  and  2,4,6-trichlorophenol) 
were  strongly  adsorbable  and  adsorbed  preferen- 
tially to  2-chlorophenol,  phenol,  and  m-cresol. 
Data  generally  fit  Freundlich  adsorption  isoth- 
erms. The  dichloro-  and  trichlorophenols  adsorbed 
more  strongly  than  predicted  by  the  Polanyi-based 
model  when  in  competition  with  other  phenolics. 
This  finding  and  the  lower  cumulative  adsorption 
capacity  of  the  mixtures  containing  2,4-dichloro- 
phenol or  2,4,6-trichlorophenol  suggest  anomalous- 
ly strong  and  preferential  adsorption  of  these  com- 
pounds. Individual  phenolics  in  the  mixtures  of 
only  weakly  adsorbing  compounds  (2-chloro- 
phenol, m-cresol,  and  phenol)  adsorbed  non-com- 
petitively  on  activated  carbon.  (Author's  abstract) 
W87-O4208 


EXPOSURES     DETERMENE     COATINGS     IN 
WASTEWATER  PLANTS, 

For  primary  bibliographic  entry  see  Field   8G. 
W87-04225 


SUBSURFACE  LOCATING  GETS  SMART, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04226 


IN  SITU  DETERMINATION  OF  KINETIC  PA- 
RAMETERS FOR  BIOFTLMS:  ISOLATION 
AND  CHARACTERIZATION  OF  OLIGOTRO- 
PHIC  BIOFILMS, 

Illinois  Univ.  at  Urbana-Champaign. 

B.  E.  Rittmann,  L.  A.  Crawford,  C.  K.  Tuck,  and 

E.  Namkung. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 

28,  No.  11,  p  1753-1760,  November  1986.  4  fig,  10 

tab,    27    ref.    EPA    Cooperative    agreement   CR 

810462. 

Descriptors:  'Wastewater  treatment,  'Cultures, 
•Oligotrophic  biofilms,  'Kinetics,  'Activated 
sludge,  Bacteria,  Biological  wastewater  treatment, 
Chemical  oxygen  demand,  Copiotrophs,  Biofilm 
reactors. 

An  in  situ  technique  to  estimate  the  Monod  half- 
maximum  rate  concentration   K  sub  s,  and  the 


maximum  specific  utilization  rate  constant,  k,  for 
biofilms  was  developed.  The  technique  employs  a 
curve-matching  method  with  kinetic  results  from 
several  short-term  experiments  with  completely 
mixed  biofilm  reactors.  Use  of  the  in  situ  method 
eliminates  two  drawbacks  of  using  conventional 
suspended-growth  measurements  to  characterize 
biofilm:  (1)  possible  alteration  of  cell  physiology 
and  (2)  a  major  investment  to  run  the  suspended- 
growth  tests.  Results  with  five  cultures  of  biofilm- 
forming  oligotrophy  grown  at  concentrations  con- 
tinuously less  than  1  mg/l  chemical  oxygen 
demand  (COD)  demonstrated  the  in  situ  technique 
and  supported  the  hypothesis  that  K  sub  s  values 
were  lower  for  the  biofilm  oligotrophs  than  for 
typical  copiotrophs.  The  K  sub  s  values  of  biofilm- 
fonning  oligotrophs  were  0.0005-0.11  g  COD/cu 
m  and  were  similar  to  values  found  for  suspended 
oligotrophs.  (Rochester-PTT) 
W87-04233 


NITRIFICATION  AND  NTTROSATION  ON 
THE  SURFACE  OF  GAC, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Environmental  Sciences  and  Engineering. 
F.  A.  DiGiano,  R.  A.  Carrier,  and  A.  M.  Dietrich. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  8,  p  70-74,  August  1986.  7 
fig,  2  tab,  22  ref.  EPA  Grant  R-809654. 

Descriptors:  'Nitrosation,  'Wastewater  treatment, 
•Chemical  reactions,  'Nitrification,  'Activated 
carbon,  Nitriles,  Ammonia,  Nitrates,  Adsorption, 
Nitrogen  compounds,  Concentration. 

The  attached  growth  nitrification  process  was  in- 
vestigated to  determine  whether  it  can  induce  ni- 
trosamine  formation  when  the  precursor  secondary 
amine  is  adsorbed  on  the  surface  of  activated 
carbon  and  the  ammonia  concentration  is  fairly 
low  (2  mg  NH4-N/L).  Three  experiments  were 
conducted:  (1)  Nitrification  on  ground  activated 
carbon  (GAC)  in  the  absence  of  a  sorbed  N-methy- 
laniline,  (2)  Inhibition  of  nitrification  with  mercu- 
ric chloride  int  the  presence  of  sorbed  N-methylan- 
iline,  and  (3)  Nitrification  of  GAC  in  the  presence 
of  a  sorbed  N-methylaniline.  The  question  of  most 
interest  is  whether  the  N-nitrosomethylaniline 
forms  during  nitrification  when  the  sorbed  second- 
ary aniline  is  present.  Most  reports  of  nitrification 
concern  wastewater  treatment,  in  which  concen- 
tratiion  of  ammonia  are  much  higher  than  in  raw 
water  supplies.  The  lower  the  ammonia  concentra- 
tion, the  lower  the  concentration  of  nitrite  (the 
intermediate  product),  and  the  less  likely  is  reac- 
tion with  sorbed  secondary  amine  to  form  N- 
nitrosamine.  (Author's  abstract) 
W87-04268 


INFLUENCE  OF  FLOC  SIZE  DISTRD3UTION 
ON  CLARD7ICATION, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

G.  D.  Reed,  and  P.  C.  Mery. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  8,  p  75-80,  August  1986.  4 
fig,  5  tab,  28  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Size  distribution,  'Settling  velocity,  'Floc- 
culation,  'Coagulation,  'Clarification,  'Floe  parti- 
cle size,  Density,  Turbidity,  Suspended  solids. 
Shear. 

The  relationship  between  optimum  coagulant  dose 
and  optimum  clarification  rate  was  examined  in 
order  to  design  a  smaller,  more  efficient  clarifer. 
The  optimum  coagulant  dose  produced  a  floccu- 
lant  suspension  containing  a  low  total  particle 
count,  a  floe  with  a  large  mean  size,  and  a  superna- 
tant with  a  low  count  of  small  particles.  The  use  of 
an  electronic  particle  counter  resulted  in  size  distri- 
bution data  that  were  an  order  of  magnitude  small- 
er than  the  actual  size.  This  was  attributed  to  floe 
breakup  produced  by  the  high  fluid  shear  in  the 
measuring  aperture.  (Author's  abstract) 
W87-04269 


DETERMINATION  OF  TOTAL  AND  COM- 
BINED CHLORINE  ES  WATER  WITH  THE 
PYRIDENE-PYRAZOLONE  REAGENT, 


Josai  Univ.,  Sakado  (Japan).  Faculty  of  Pharma- 
ceutical Sciences. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04283 


ADVANCE  PLANNING  SMOOTHS  TREAT- 
MENT PLANT  EXPANSION, 

Engineering  Science,  Inc.,  Fairfax,  VA. 

T.  G.  Shea,  and  M.  R.  Hockenbury. 

Public  Works  PUWOAH,  Vol.  117,  No.  11,  p  45- 

47,  November  1986.  1  fig,  1  tab. 

Descriptors:  'Construction  planning,  'Wastewater 
treatment  facilities,  'Specifications,  'Virginia, 
Sanitation  engineering,  Potomac  River,  Manage- 
ment planning. 

Construction  planning  for  the  expansion  and  up- 
grading program  is  described  for  the  Lower  Poto- 
mac Pollution  Control  Plant  (LPPCP,  Fairfax 
County,  Virginia).  The  construction  phasing  for 
LPPCP  consists  of  the  following:  Phase  I,  engi- 
neering analysis  (660  days);  Phase  II,  detailed 
design  and  specifications  (1100  days);  and  Phase 
III,  construction  services  (1700  days).  The  project 
aims  to  meet  the  needs  of  the  utility  until  approxi- 
mately 2010.  Liquid  processes  and  systems  include 
raw  wastewater  retention  basin,  screening,  raw 
wastewater  pump  station,  primary  clarifiers,  aer- 
ation tanks,  aeration  blowers,  secondary  clarifiers, 
equalization  basins,  tertiary  clarifiers,  filtration, 
and  final  chlorination;  solids  systems  include  gravi- 
ty thickeners,  flotation  thickeners,  sludge  storage 
tanks,  incinerators,  tertiary  sludge  thickeners,  and 
off-site  sludge  furnaces.  (Rochester-PTT) 
W87-04335 


FACING  MANDATED  RAW  SLUDGE  DISPOS- 
AL, 

B.  Nicolai. 

Public  Works  PUWOAH,  Vol.  117,  No.  11,  p  62- 

63,  November  1986. 

Descriptors:  'Sludge  disposal,  'Wastewater  treat- 
ment, 'Anaerobic  sludge  digestion,  'Lime-stabi- 
lized raw  sludge,  'Connecticut,  Cost  analysis, 
Wastewater  facilities,  Financing,  Labor  costs. 

Initial  difficulties  experienced  during  the  installa- 
tion and  start-up  phase  of  rehabilitated  raw  sludge 
digestion  facilities  at  the  Connecticut  Wastewater 
Treatment  Plant,  Meriden,  are  described.  Caution 
is  advised  for  those  contemplating  a  lime-stabilized 
raw  sludge  operation.  Although  the  operators  con- 
sidered that  they  had  adequate  initial  plans,  time, 
financing,  climatic,  and  labor  constraints  all  ex- 
ceeded the  original  estimates.  The  final  cost  of 
sludge  handling  was  $111,500  after  the  estimated 
costs  of  the  previous  system  had  been  deducted. 
The  old  method  at  this  plant  was  biological  (anaer- 
obic) digestion,  which  operated  with  few  if  any 
problems.  (Rochester-PTT) 
W87-04336 


MODELING  THE  LIQUID  FLOW  IN  UP- 
FLOW  ANAEROBIC  SLUDGE  BLANKET  RE- 
ACTORS, 

Dow  Chemical  (Nederland)  B.V.,  Terneuzen. 
W.  L.  Bolle,  J.  van  Breugel,  G.  C.  van  Eybergen, 
N.  W.  F.  Kossen,  and  R.  J.  Zoetemeyer. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  11,  p  1615-1620,  November  1986.  8  fig,  1 
tab,  7  ref. 

Descriptors:  *Up-flow  anaerobic  sludge  blanket 
reactors,  'Wastewater  treatment,  'Mathematical 
models,  'Anaerobic  digestion,  'Hydraulic  models, 
Tracers,  Sludge  bed,  Sludge  blanket,  Wastewater 
treatment  facilities,  Mixing. 

Using  stimulus-response  experiments  and  Li(+) 
tracer,  models  for  the  fluid  flow  in  a  30-cu  m  up- 
flow  anaerobic  sludge  blanket  (UASB)  reactor 
were  tested.  From  the  model  exhibiting  best  fit,  it 
was  derived  that  the  both  the  sludge  bed  and  the 
sludge  blanket  can  be  described  as  perfectly-mixed 
tank  reactors  with  short-circuiting  flows;  the  set- 
tler volume  acts  as  a  like  a  plug-flow  region.  Apart 
from  the  volumes  of  the  different  flow  regions, 
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two  parameters  are  necessary  and  sufficient  to 
describe  the  fluid  flow  in  a  well-functioning  HASH 
reactor:  (1)  the  short-circuiting  flow  over  the 
sludge  bed  and  (2)  the  short-circuiting  flow  over 
the  sludge  blanket.  The  short-circuiting  flow  over 
the  sludge  bed  is  a  linear  function  of  the  sludge  bed 
height.  When  the  optimal  height  of  the  sludge  bed 
is  defined  as  the  height  for  which  the  short-circuit- 
ing flows  are  as  small  as  possible,  a  bed  height  of 
3.5-4  m  is  sufficient  (for  superficial  gas  velocities 
between  1  and  1.5  m/hr).  These  results  disagree 
with  other  published  studies.  (See  also  W87-04358) 
(Rochester-PTT) 
W87-04357 


INTEGRAL  DYNAMIC  MODEL  FOR  THE 
UASB  REACTOR, 

Dow  Chemical  (Nederland)  B.V.,  Terneuzen. 
W.  L.  Bolle,  J.  van  Breugel,  G.  C.  van  Eybergen, 
N.  W.  F.  Kossen,  and  W.  van  Gils. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  11,  p  1621-1636,  November  1986.  12  fig,  10 
ref. 

Descriptors:  'Wastewater  treatment,  *Flow  pat- 
tern, *Up-flow  anaerobic  sludge  blanket  reactor, 
•Kinetics,  'Mathematical  models,  Prediction, 
Short-circuiting  flows,  Chemical  oxygen  demand, 
Hydrodynamic  load,  Hydrogen  ion  concentration, 
Pollution  load,  Settler  efficiency. 

A  dynamic  model  of  a  continuously  working  up- 
flow  anaerobic  sludge  blanket  (UASB)  reactor  is 
described.  It  results  from  the  integration  of  the 
fluid  flow  pattern  in  the  reactor,  the  kinetic  behav- 
ior of  the  bacteria  (where  inhibition  and  limitation 
were  taken  into  account),  and  the  mass  transport 
phenomena  between  different  compartments  and 
different  phases.  The  settler  efficiency  must  be 
>99%  to  prevent  wash-out  from  the  reactor. 
When  the  settler  efficiency  is  >99%,  the  total 
sludge  content  of  the  reactor  increases  steadily,  so 
the  the  reactor  is  hardly  ever  in  a  steady  state.  The 
present  model  is  able  to  predict  the  various  observ- 
able and  nonobservable  or  difficult  to  observe  state 
variables,  e.g.,  the  sludge-bed  height,  the  sludge 
blanket  concentration,  the  short-circuiting  flows 
over  bed  and  blanket,  and  the  effluent  chemical 
oxygen  demand  (COD)  concentration  as  a  function 
of  the  hydrodynamic  load,  COD  load,  pH,  and 
settler  efficiency.  The  optimal  pH  value  is  between 
6.0  and  8.0;  fatty  acid  shock  loadings  are  difficult 
to  handle  outside  this  optimal  pH  range.  (See  also 
W87-04357)  (Rochester-PTT) 
W87-04358 


QUANTITATrVE  METHOD  BASED  ON 
ENERGY  AND  MASS  BALANCE  FOR  ESTI- 
MATING SUBSTRATE  TRANSIENT  ACCUMU- 
LATION IN  ACTIVATED  SLUDGE  DURING 
WASTEWATER  TREATMENT, 
National  Research  Council  of  Canada,  Ottawa 
(Ontario). 

S.  R.  Guiot,  and  E.  J.  Nyns. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  11,  p  1637-1646,  November  1986.  5  fig,  2 
tab,  44  ref,  append. 

Descriptors:  •Chemical  oxygen  demand,  *Respiro- 
metry,  •  Activated  sludge,  *Wastewater  treatment, 
•Biological  wastewater  treatment,  'Energy, 
•Mathematical  models,  'Soluble  organic  matter, 
Metabolism.  Cultures,  Accumulation,  Substrates, 
Bacteria. 

An  equation  based  on  chemical  oxygen  demand 
COD  and  respirometry  is  described  for  calculating 
the  transient  accumulation  of  soluble  organic 
matter  in  activated  sludge.  In  this  approach  the 
difference  between  the  actual  utilized  organic 
matter  and  the  metabolized  matter  is  expressed  as 
substrate  transient  accumulation.  The  amount  of 
substrate  generated  by  the  lysis  of  dead  microorga- 
nisms was  taken  into  account  and  the  metabolized 
organic  matter  was  expressed  in  two  main  ender- 
gonic  functions  of  02  consumption,  that  is,  assimi- 
lation and  maintenance.  The  equation  thus  derived 
was  simplified  to  contain  parameters  such  as  COD 
and  02  consumption  and  tested  on  experimental 
results.  The  values  obtained  using  this  equation 
compared  well  to  substrate  removal  in  the  absence 


of  02  in  short-term  batch  cultures.  (Author's  ab- 
stract) 
W87-04359 


MODELING  ACTIVE  MASS  IN  AEROBIC 
SLUDGE  DIGESTION, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Droste,  and  W.  A.  Sanchez. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  11,  p  1699-1706,  November  1986.  3  fig,  5 
tab,  19  ref. 

Descriptors:  'Aerobic  digestion,  'Mathematical 
models,  'Activated  sludge,  'Batch  reactors, 
•Wastewater  treatment,  'Sludge  digestion,  'Semi- 
continuous  reactors,  'Volatile  suspended  solids, 
'Biological  wastewater  treatment,  Temperature, 
Kinetics,  Metabolism. 

Aerobic  digestion  of  waste-activated  sludge  was 
carried  out  in  lab-scale  reactors  for  both  batch  and 
semicontinous  flow  patterns.  The  reactors  were 
monitored  at  10,  20,  and  30  C.  During  the  course 
of  digestion,  significant  solubilization  of  volatile 
suspended  solids  was  observed,  and  its  effect  on 
the  magnitude  of  kinetic  coefficients  was  exam- 
ined. Differences  in  metabolic  activity  and  sludge 
stabilization  were  found  between  batch  and  semi- 
continuous  flow  patterns.  An  Arrhenius-type  rela- 
tionship was  not  found  to  apply  to  rate  constants 
for  semicontinuous  reactors.  (Author's  abstract) 
W87-O4360 


SEQUENTIAL  SUBSTRATE  UTILIZATION 
AND  EFFECTIVENESS  FACTOR  IN  FIXED 
BIOFTLMS, 

Ottawa  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

R.  L.  Droste,  and  K.  J.  Kennedy. 
Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
28,  No.  11,  p  1713-1720,  November  1986.  7  fig,  7 
tab,  29  ref. 

Descriptors:  'Wastewater  treatment,  'Mathemati- 
cal models,  'Biofilms,  'Substrates,  'Sequential 
batch  reactions,  'Activated  sludge,  'Biological 
wastewater  treatment,  Anaerobic  fermentation, 
Metabolism,  Diffusivity. 

A  mathematical  model  describing  the  change  in 
effectiveness  factor  or  effective  diffusivity  for  the 
intermediate  substrate  in  sequential  substrate  re- 
moval reactions  in  fixed  biofilms  was  developed. 
Typical  results  from  the  numerical  solution  of  the 
resulting  equation  are  presented.  The  production 
of  intermediate  substrate  in  the  biofilm  increases 
the  conversion  of  primary  substrate  to  ultimate 
product  in  all  cases,  but  the  increase  is  not  always 
significant.  Using  typical  data  applying  to  laborato- 
ry anaerobic  fermentation  studies,  it  is  demonstrat- 
ed that  a  small  but  significant  change  in  reaction 
kinetics  and  the  effectiveness  factor  exists.  Ignor- 
ing the  production  of  intermediate  substrate  in  the 
biofilm  can  result  in  significant  error  in  some  cir- 
cumstances. (Rochester-PTT) 
W87-04361 


5E.  Ultimate  Disposal  Of  Wastes 


MARINE  SEDIMENT  CORE  PROFILES  OF 
TRACE  CONSTITUENTS  OFFSHORE  OF  A 
DEEP  WASTEWATER  OUTFALL, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03356 


UPGRADING  OF  SOLIDS  HANDLING  EQUD?- 
MENT  BRINGS  BIG  COST  SAVINGS, 

RJN   Environmental   Associates,   Inc.,   Wheaton, 

IL. 

For   primary  bibliographic  entry   see   Field   5D. 

W87-03398 


GROWTH     CHARACTERISTICS     OF     REED 
(PHRAGMITES  AUSTRALIS  (CAV.)  TRTN.  EX 


STEUDEL)  IN  FILTER-BEDS  LOADED  WITH 
SEWAGE  SLUDGE  (WACHSTUMSVERHAL- 
TEN  VON  SCHILF  (PHRAGMrTES  AUSTRA- 
LIS (CAV.)  TRIN.  EX  STEUDEL)  IN  FILTER- 
BEDS  LOADED  WITH  SEWAGE  SLUDGE), 
Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 
logie  2  -  Mikrobiologie  1  -  Hydrobiologie. 
K.  Hofmann. 

Archiv  fuer  Hydrobiologie  AHYBAY,  Vol.  107, 
No.  3,  p  385-409,  September  1986.  13  fig,  3  tab,  31 
ref. 

Descriptors:  'Sludge  disposal,  'Wastewater  treat- 
ment, 'Reeds,  'Plant  growth,  'Filter  beds, 
'Sludge  drying,  'Land  disposal,  Phragmites  aus- 
tralis,  Anaerobic  digestion,  Humus,  Plant  morphol- 
ogy. 

An  appropriate  technology  was  used  for  the  re- 
moval of  water  from  sewage  sludge  often  which 
the  sludge  drying  beds  were  planted  with  reeds 
(Phragmites  australis)  to  improve  water  removal 
and  to  convert  the  applied  sludge  into  humus.  In 
general,  reed  stands  grew  well  in  the  sewage 
sludge.  Optimum  production  occurred  in  aerobic 
stabilized  sludge.  High  loading  or  objectionable 
anaerobic  digested  sludge  sometimes  caused  condi- 
tions unsuitable  for  growth.  In  that  case  the  reed 
plants  faded,  and  growth  was  inhibited.  Reed 
stands  that  have  been  grown  in  sludge  drying  beds 
are  characterized  as  follows:  (1)  shoot  height  2.0- 
2.5  m;  (2)  15-17  overground  internodes  with  a 
maximum  length  of  about  20  cm;  (3)  leaf  area  500- 
600  sq  cm;  (4)  increased  stalk  weight;  (5)  decreased 
specific  weight  and  stem  stiffness;  (6)  partly  very 
dense  stands  with  up  to  250  stalks/sq  cm;  and  (7) 
high  productivity  of  20-30  t/ha/yr.  (Author's  ab- 
stract) 
W87-03448 


EVALUATION  OF  EIGHT  WASTELOAD  AL- 
LOCATION METHODS, 

Villanova  Univ.,  PA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03454 


BIOSORPTION/HEAVY  METAL  IONS  FROM 
INDUSTRIAL/MINING  WASTE  WATERS, 

New  Mexico  State  Univ.,  Las  Cnices.  Dept.  of 

Chemistry 

For  primary   bibliographic   entry  see   Field   5D. 

W87-03549 


IMPACT  OF  A  CLAY  CAP  ON  THE  MIGRA- 
TION OF  HAZARDOUS  MATERIALS  FROM  A 
LAND  DISPOSAL  SITE, 

Memphis  State  Univ.,  TN.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-03587 


MODELING  THE  PLANT  UPTAKE  OF  CAD- 
MHJM  AND  ZTNC  FROM  SOILS  TREATED 
WITH  SEWAGE  SLUDGE, 

Purdue  Univ.,  Lafayette,  IN.  Dept  of  Agronomy. 
G  L.  Mullins,  L.  E.  Sommers,  and  S.  A.  Barber. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  5,  p  1245-1250,  September-October 
1986.  4  fig,  6  tab,  29  ref.  TVA  Contract  TV- 
5864DA. 

Descriptors:  'Simulation  models,  'Heavy  metals, 
•Sludge  utilization,  *Soil  treatment,  •Cadmium, 
•Zinc,  Sludge  disposal,  Prediction,  Anaerobic  di- 
gestion, Seedlings,  Roots,  Shoots,  Corn,  Nutrients, 
Agriculture,  Plant  growth.  Sensitivity  analysis, 
Concentration,  Mathematical  models,  Efflux,  Ac- 
cumulation. 

Cd  and  Zn  are  supplied  to  plant  roots  by  intercep- 
tion, mass  flow  and  diffusion  with  diffusion  being 
considered  most  important.  A  growth  chamber 
study  was  conducted  with  soils  that  had  been 
treated  previously  with  100  Mg/ha  of  an  anaerobi- 
cally  digested  sludge  from  Chicago,  IL  to  evaluate 
models  for  predicting  plant  uptake  of  Cd  and  Zn. 
The  single  sludge  application  supplied  19  kg  Cd 
and  340  kg  Zn/ha.  Sludge  application  increased 
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the  concentration  of  Cd  and  Zn  in  the  shoots  and 
roots  of  corn  (Zea  mays  L.)  seedlings  grown  for  16 
and  22  days  in  the  four  soils.  The  application  fo 
sludge  had  no  effect  on  the  growth  and  properties 
of  the  corn  root  systems.  Soil  characteristics  and 
kinetic  parameters  for  Zn  and  Cd  uptake  were 
combined  with  a  nutrient  uptake  model  to  predict 
Cd  and  Zn  uptake  by  corn  seedlings.  In  the  un- 
treated and  sludge-treated  soils  predicted  Cd 
uptake  (Y)  was  related  to  observed  uptake  (X)  in 
nanomol/pot  by:  Y  =  90.03  +  1.41X  (r  =  0.81). 
Overprediction  of  Cd  uptake  by  41%  may  have 
resulted  from  an  incorrect  value  of  the  Michaelis- 
Menten  constant  and  or  neglecting  Cd  efflux  from 
roots.  Calculated  Zn  uptake  in  the  untreated  and 
sludge-treated  soils  was  related  to  observed  uptake 
by:  Y  =  3.29  +  0.857X  (  r  =  0.91)  where  units  for 
Y  and  X  are  micromol  Zn/pot.  A  sensitivity  analy- 
sis was  conducted  with  the  model  to  determine 
how  each  soil  and  plant  factor  affected  predicted 
Cd  and  Zn  uptake.  Plant  factors  that  had  the 
greatest  effect  on  Cd  and  Zn  uptake  include  the 
root  growth  constants,  average  root  radius  and 
water  influx  rate.  Kinetics  of  Cd  and  Zn  uptake 
and  half-distance  between  roots  has  little  effect  on 
uptake.  Concentrations  of  Cd  and  Zn  in  the  soil 
solution  was  the  soil  parameter  showing  the  great- 
est effect  on  predicted  metal  uptake.  In  compari- 
son, average  buffer  power  and  diffusion  coeffi- 
cients for  Zn  and  Cd  had  minimal  impact  on 
predicted  metal  uptake.  (Alexander-PTT) 
W87-03675 


CADMIUM  IN  SLUDGES  USED  AS  FERTILIZ- 
ER, 

Water  Research  Centre,  Stevenage  (England). 
R.  D.  Davis. 

Experientia  Supplementum  EXPEAM,  Vol.  50,  p 
55-65,  1986.  5  fig,  52  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Fertilizers,  'Bioaccumulation,  'Cad- 
mium, 'Sludge  disposal,  'Sludge,  'Land  disposal, 
Accumulation,  Pollutant  identification,  Soil  prop- 
erties, Bioindicators,  Heavy  metals. 

The  identification  and  availability  of  forms  of  cad- 
mium in  soil  are  reviewed  with  particular  attention 
to  the  problem  of  crop  uptake  from  wastewater 
sludge  applied  as  fertilizer.  Soil  analysis  often 
cannot  fully  account  for  the  cadmium  added  in 
sludge.  Uptake  varies  depending  on  soil  conditions 
(especially  pH)  and  the  type  of  crop.  Highest  con- 
centrations of  cadmium  occur  in  tobacco,  lettuce, 
spinach,  and  other  leafy  vegetables.  Crop  uptake 
data  from  field  trials  can  be  used  to  relate  potential 
human  dietary  exposure  to  soil  concentrations, 
which  can  be  controlled  by  regulating  applications 
of  sludge.  Transfer  of  cadmium  via  farm  animals  to 
meat  and  dairy  products  for  human  consumption  is 
thought  to  be  minimal,  even  allowing  for  some 
direct  ingestion  of  sludge-treated  soil  by  animals.  It 
is  suggested  that  a  loading  rate  limit  of  5  kg  Cd/ha 
(equivalent  to  a  soil  concentration  of  about  3.5  mg 
Cd/kg)  affords  adequate  protection  to  the  food 
chain.  More  work  is  needed  to  predict  the  long- 
term  availability  of  cadmium  introduced  to  the  soil 
in  sludge.  (Author's  abstract) 
W87-03704 


EFFECTS  OF  SLUDGE,  BED,  AND  GENOTYPE 
ON  CUCUMBER  GROWTH  AND  ELEMENTAL 
CONCENTRATIONS  IN  FRUIT  AND  PEEL, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03714 


CARROT  RESPONSE  TO  SLUDGE  APPLICA- 
TION AND  BED  TYPE, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03715 


EFFECTS  OF  GENOTYPE  AND  SEWAGE 
SLUDGE  ON  CADMTUM  CONCENTRATION 
IN  LETTUCE  LEAF  TISSUE, 

Wisconsin  Univ.-Madison.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03718 


GROWTH  OF  FOLIAGE  PLANTS  IN  COM- 
POSTED RAW  SEWAGE  SLUDGE  AND  PER- 
LITE  MEDIA, 

Maryland  Univ.,  College  Park.  Dept.  of  Horticul- 
ture. 

M.  Marcotrigiano,  F.  R.  Gouin,  and  C.  B.  Link. 
Journal  of  Environmental   Horticulture,   Vol.   3, 
No.  3,  p  98-101,  September  1985.  1  fig,  2  tab,  11 
ref. 

Descriptors:  'Plant  growth,  'Horticulture,  'Com- 
posting, 'Sludge  utilization,  'Perlite,  'Growth 
media,  'Wastewater  disposal,  'Ornamentals, 
Growth,  Fertilizers,  Salts,  Soil  amendments. 

Raw  sewage  sludge  compost  was  tested  as  a  major 
component  of  media  for  the  production  of  foliage 
plants.  Each  of  four  previously  screened  compost 
fractions  was  blended  with  0,  20,  40,  or  60% 
perlite,  and  a  slow  release  fertilizer  was  added  to 
half  the  pots.  Top  dry  weight  of  Tradescantia 
fluminensis  (Wandering  Jew)  was  greatest  in  mixes 
with  low  soluble  salt  levels  and  high  levels  of  air- 
filled  pore  space.  Mixes  exhibiting  these  qualities 
contained  a  high  percentage  of  perlite  and/or  large 
compost  particle  sizes.  Fertilizer  application  did 
not  significantly  increase  dry  weights.  In  a  second 
experiment,  Plectranthus  australis  (Swedish  Ivy), 
Tolmiea  menziesii  (Piggyback),  Sedum  lineare  var. 
variegatum  (Star  Sedum),  and  Wandering  Jew 
were  grown  in  commercial  mixes  and  two  superior 
sludge  compost-perlite  mixes  (SP)  at  three  fertiliz- 
er levels.  While  all  species  grew  well  in  commer- 
cial mixes,  growth  in  SP  mixes  was  comparable 
only  for  Wandering  Jew  or  for  Swedish  Ivy  or 
Sedum  grown  in  the  coarser  compost  mixture. 
(Author's  abstract) 
W87-03750 


CONTAINER  PRODUCTION  OF  TROPICAL 
TREES  USING  SEWAGE  EFFLUENT,  INCIN- 
ERATOR ASH  AND  SLUDGE  COMPOST, 

Fort  Lauderdale  Research  and  Education  Center, 

FL. 

G.  Fitzpatrick. 

Journal  of  Environmental   Horticulture,   Vol.   3, 

No.  3,  p  123-125,  September  1985.  1  tab,  19  ref. 

Descriptors:  'Trees,  'Wastewater  farming,  'Ef- 
fluents, 'Incinerator  ash,  'Composting,  'Sludge 
utilization,  'Growth  media,  'Ornamentals,  Irriga- 
tion, Drip  irrigation,  Soil  amendments,  Sand,  Peat, 
Horticulture. 

Five  species  of  tropical  trees  (West  Indian  mahog- 
any, Key  lime,  schefflera,  pink  tabebuia,  and 
pigeon  plum)  were  grown  for  17  months  in  50-cm 
diameter  galvanized  steel  containers  (20  gal),  with 
two  potting  media:  a  4:1  blend  of  sewage  sludge 
compost  and  sifted  incinerator  ash,  and  a  mix  of 
3:3:2:2:1  cypress  shavings,  perlite,  Canadian  peat, 
muck  ('Florida  peat'),  and  sand  (commercial  mix). 
Plants  were  irrigated  with  either  tap  water  or 
secondary  treated  sewage  effluent  supplied  by  a 
low  volume  drip  system.  Schefflera  grew  faster  in 
the  commercial  mix  irrigated  with  tap  water.  The 
remaining  four  species  grew  equally  as  well  in  the 
sludge  compost  ash  medium  irrigated  with  effluent 
as  they  did  in  the  commercial  mix  irrigated  with 
tap  water.  (Author's  abstract) 
W87-03751 


GROWTH  RESPONSE  OF  PHOTINIA  AND 
THUJA  AND  NUTRD2NT  CONCENTRATION 
IN  TISSUES  AND  POTTING  MEDIUM  AS  IN- 
FLUENCED BY  COMPOSTED  SEWAGE 
SLUDGE,  PEAT,  BARK  AND  SAWDUST  IN 
POTTING  MEDIA, 

Oregon   State  Univ.,   Aurora.   North  Willamette 
Agricultural  Experiment  Station. 
R.  L.  Ticknor,  D.  D.  Hemphill  Jr.,  and  D.  J. 
Flower. 

Journal  of  Environmental  Horticulture,  Vol.  3, 
No.  4,  p  176-180,  December  1985.  4  tab,  14  ref. 

Descriptors:  'Growth,  'Composting,  'Nutrients, 
•Sludge  utilization,  'Soil  amendments,  'Growth 
media,  'Peat,  'Bark,  'Sawdust,  'Horticulture, 
•Photinia,  'Thuja,  Ornamentals,  Acidity,  Soil 
properties,  Wastewater,  Density,  Wood,  Municipal 
waste,  Trace  elements,  Crop  production,  Organic 


matter,   Particle  size,   Cation  exchange,   Ion  ex- 
change. 

Composted  sewage  sludge  was  blended  with 
pumice  and  either  bark,  peat  moss,  or  sawdust  to 
form  six  potting  media.  Increasing  the  proportion 
of  compost  in  media  from  25  to  50%  caused  in- 
creased initial  pH,  electrical  conductivity  (EC), 
and  air-filled  pore  space  (AS)  in  all  media,  and 
increased  growth  of  pyramidal  arborvitae.  Saw- 
dust-containing media  had  the  highest  pH,  EC,  and 
AS;  sphagnum  peat-containing  media  the  highest 
water  holding  capacity  and  greatest  shrinkage;  and 
bark-based  media  the  highest  bulk  density.  Plant 
growth  in  compost-based  media  containing  peat  or 
bark  was  equal  to  or  better  than  that  in  two 
commercial  media  composed  primarily  of  bark  or 
peat.  (Author's  abstract) 
W87-03753 


REMOVAL  OF  TRACE-LEVEL  ORGANICS  BY 
SLOW-RATE  LAND  TREATMENT, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic   entry   see  Field   5D. 

W87-03894 


GENERIC  PROBABDLISTIC  RISK  ANALYSIS 
FOR  A  HIGH-LEVEL  WASTE  REPOSITORY, 

Pittsburgh  Univ.,  PA.  Dept.  of  Physics  and  As- 
tronomy. 
B.  L.  Cohen. 

Health  Physics  HLTPAO,  Vol.  51,  No.  4,  p  519- 
528,  October  1986.  3  fig,  2  tab,  27  ref. 

Descriptors:  'Probabilistic  Risk  Analysis,  'Waste 
disposal,  'Health  hazards,  'Radioactive  wastes, 
Groundwater  flow,  Radioisotope  ingestion,  Nucle- 
ar power  production,  Mortality,  Epidemiology. 

A  generic  probabilistic  risk  analysis  (PRA)  is  de- 
veloped for  high-level  radioactive  waste  buried  in 
a  repository.  The  basic  assumption  is  made  that  an 
atom  in  buried  waste  has  the  same  probability  of 
escape  as  an  atom  of  average  rock  at  the  same 
depth.  Corrections  are  applied  for  variation  of 
ground-water  flow  with  depth,  and  for  the  fraction 
of  ingested  material  derived  from  rock  versus  from 
soil.  The  final  result  is  an  expectation  of  0.012 
deaths/gigawatt-yr  of  nuclear  power  production. 
It  is  shown  that  this  analysis  is  a  PRA,  and  that  the 
basic  assumption  is  a  conservative  one  —  more 
likely  to  overestimate  than  to  underestimate  the 
hazard.  This  health  impact  is  compared  with 
wastes  associated  with  producing  electricity 
through  coal  burning  or  solar  photovoltaics.  (Au- 
thor's abstract) 
W87-03920 


EFFECT  OF  PUBLIC  SEWERS  ON  WATER- 
SHED CONTAMINATION, 

Oregon    State    Univ.,    Corvallis.    Environmental 
Health  and  Industrial  Hygiene  Program. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03928 


STORY  BEHIND  PHILADELPHIA'S  COMMIT- 
MENT TO  COMPOSTING, 

Philadelphia  Water  Dept.,  PA.  Sludge  Manage- 
ment Unit. 

Public  Works  PUWOAH,  Vol.  117,  No.  10,  p  55- 
57,  October  1986. 

Descriptors:  'Philadelphia,  'Composting,  'Sludge 
disposal,  'Land  disposal,  'Cost  analysis,  'Sludge 
utilization,  'Management  planning,  'Technology, 
Project  planning,  Planning,  Nutrients,  Fertilizers, 
Feasibility  studies,  Sludge,  Sludge  drying. 

The  federal  ban  on  ocean  dumping  forced  Phila- 
delphia to  change  its  sludge  disposal  methods.  A 
$32-million  construction  program  was  begun  to 
handle  550  mgd  of  wastewater,  managed  by  the 
newly  created  Sludge  Management  Unit.  Com- 
posting with  land  application  was  the  method  se- 
lected because  of  the  marketability  of  compost  as  a 
fertilizer,  cost-effectiveness,   the  relative  ease  of 
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start-up,  and  the  availability  of  appropriate  tech- 
nology. Specialty  equipment  was  obtained,  includ- 
ing a  unique  shredder-mixer.  A  new  method  of 
sludge  processing  was  developed  with  the  addition 
of  two  additional  steps:  recovery  of  wood  chips 
and  processing  into  a  consistently  fine,  esthetically 
pleasing  product.  These  operations  are  described. 
The  product,  named  Phtlorganic,  has  received 
public  acceptance.  The  operation  is  being  expand- 
ed; a  new  65-acre  site  will  probably  become  the 
largest  municipal  sludge  composting  site  in  the 
country.  Half  the  finished  compost  product  will  be 
sold  to  landscape™  and  related  markets,  while  the 
balance  will  be  used  in  local  municipal  projects 
and  for  strip  mine  reclamation.  (Doria-PTT) 
W87-03956 


ON-FARM  MANAGEMENT  OF  AGRICULTUR- 
AL DRAINAGE  WATER:  AN  ECONOMIC 
ANALYSIS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 
W87-03967 


FERTILIZING  WHEAT  WITH  DRIED 
SLUDGE, 

Arizona  Univ.,  Tucson. 
A.  D.  Day,  and  R.  K.  Thompson. 
Biocycle  BCYCDK,  Vol.  27,  No.  8,  p  30-32,  Sep- 
tember 1986.  3  tab,  15  ref. 

Descriptors:  'Fate  of  pollutants,  'Fertilizers, 
•Wheat,  'Sludge  utilization,  *Soil  amendments, 
•Sludge  disposal,  *Land  disposal,  Crop  yield, 
Growth,  Soil  types,  Nutrients,  Heavy  metals,  Crop 
production,  Nitrogen,  Potassium,  Phosphorus. 

A  three-year  experiment  at  the  Mesa  Agricultural 
Experiment  Station  in  Arizona  compared  perform- 
ance of  wheat  cultivars  grown  on  soils  treated  with 
dried  sewage  sludge  with  the  growth  and  grain 
yield  of  the  same  cultivars  fertilized  with  commer- 
cial inorganic  fertilizers.  Treatments  included  were 
(1)  recommended  rates  of  N,  P,  and  K;  (2)  dried 
sewage  sludge  from  the  Phoenix  treatment  plant  to 
supply  N  in  amounts  equal  to  the  recommended 
rate;  and  (3)  inorganic  fertilizers  consisting  of  N,  P, 
and  K  in  amounts  equal  to  those  applied  in  the 
sewage  sludge.  Wheat  cultivars  grown  with  com- 
mercial fertilizer  required  a  shorter  period  from 
planting  to  flowering,  were  shorter,  and  produced 
lower  grain  yields  than  did  the  same  cultivars 
grown  with  sewage  sludge  or  under  treatment  3. 
Grain  from  all  treatments  contained  low  concen- 
trations of  cadmium,  copper,  zinc,  lead,  and  nickel, 
although  grain  grown  with  sewage  sludge  con- 
tained more  zinc,  lead,  and  nickel.  It  is  concluded 
that  high-quality  grain  for  livestock  can  be  pro- 
duced using  sewage  sludge,  and  that  the  grain  will 
not  contain  excessive  levels  of  heavy  metals. 
(Doria-PTT) 
W87-03972 


SLUDGE  MANAGEMENT:  A  RESEARCH 
UPDATE,  PART  L 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
Y.  Hasit. 

Biocycle  BCYCDK,  Vol.  27,  No.  8,  p  46-48,  Sep- 
tember 1986.  48  ref. 

Descriptors:  'Sludge  disposal,  'Sludge  condition- 
ing, 'Sludge  drying,  'Sludge,  'Literature  reviews, 
•Wastewater  management,  'Wastewater  treat- 
ment, Sludge  thickening,  Polymers,  Cations, 
Heavy  metals,  Chemical  properties,  Chemical 
composition,  Rheology,  Sedimentation,  Filters, 
Filtration. 

Literature  on  sludge  management  is  reviewed, 
covering  1985  papers  and  some  1984  literature. 
Most  of  this  literature  emphasized  the  ultimate 
disposal  of  sludges;  there  was  less  work  being  done 
on  process  treatment.  This  first  half  of  the  review 
covers  sludge  production  and  properties,  condi- 
tioning, and  dewatering.  (Doria-PTT) 
W87-03974 


REVIEW  OF  CLAY-AROMATIC  INTERAC- 
TIONS WITH  A  VD2W  TO  THEIR  USE  IN 
HAZARDOUS  WASTE  DISPOSAL, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

D.  S.  Warren,  A.  I.  Clark,  and  R.  Perry. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  54,  p  157-172,  October  1986.   1  fig,  76  ref. 

Descriptors:  'Literature  reviews,  'Hazardous 
wastes,  'Clays,  'Aromatic  compounds,  'Chemical 
reactions,  'Adsorption,  'Waste  disposal,  Toxic 
wastes,  Chemical  oxidation,  Hydration,  Ligands, 
Cations,  Organic  compounds,  Pesticides,  Ions. 

In  recent  years  there  has  been  growing  concern 
about  the  disposal  of  hazardous  and  toxic  wastes. 
Methods  of  disposal  are  many  and  include  place- 
ment in  drums  for  burial,  pooling  for  evaporation, 
storage  in  lined  disposal  sites,  incineration  and 
methods  of  stabilization/solidification  using  tech- 
niques based  on  cement,  fly  ash/lime  and  organic 
polymers  such  as  asphalt,  bitumen,  ureaformalde- 
hyde  and  polyester  resins.  Some  of  the  most  popu- 
lar stabilization/solidification  techniques  are  those 
using  a  cement-based  technique  to  produce  a  solid 
monolithic  mass.  These  techniques  have  been  used 
for  a  number  of  years  for  heavy  metal  and  certain 
inorganic  wastes.  However,  they  are  not  as  satis- 
factory for  organic  wastes  since,  unlike  inorganic 
waste,  there  is  little  interaction  between  the  organ- 
ic material  and  the  cementitious  matrix,  which 
results  in  soluble  organic  material  and  insoluble 
organic  liquids  being  easily  leached  out  by  rain- 
water. The  history  of  clay-aromatic  interactions 
particularly  in  the  areas  of  the  'benzidine-blue' 
reaction,  pesticides  and  benzene  and  its  derivatives 
with  a  view  to  the  use  of  clay  minerals  as  an 
additive  to  cementitious  materials  in  order  to  bind 
organic  compounds  in  hazardous  and  toxic  wastes 
was  reviewed.  It  is  concluded  that  these  minerals 
can  act  as  catalysts  in  a  free  radical  oxidation  and 
that  absorption  onto  the  clay  surface  accelerates 
the  reaction  and  stabilizes  products.  The  extent  of 
hydration  of  the  clay  affects  the  strength  of  the 
acid  sites  on  the  clay  surface  which  in  turn  can 
affect  adsorption.  Adsorption  and  reactions  are 
also  dependent  on  the  ligand-forming  properties  of 
the  exchangeable  cations  in  the  clay  as  well  as  the 
extent  to  which  they  cause  the  clay  layers  to 
expand,  transition  metals  and  quaternary  ammoni- 
um cations  being  more  reactive  than  alkali  and 
alkali  earth  cations.  (Alexander-PTT) 
W87-04018 


MAGNITUDE  OF  IMPROPER  WASTE  DIS- 
CHARGES IN  AN  URBAN  STORMWATER 
SYSTEM, 

Washtenaw  County  Health  Dept.,  Ann  Arbor,  MI. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O4035 


ADAPTATION  OF  CONCENTRATION  TECH- 
NIQUES FOR  THE  ENUMERATION  OF 
PARASITIC  HELMINTH  EGGS  FROM 
SEWAGE  SLUDGE, 

North  West  Water  Authority,  Liverpool  (Eng- 
land). Fazakerly  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04045 


EFFECTS  OF  SOLUBLE  ORGANIC  MATTER 
AND  SEWAGE  SLUDGE  AMENDMENTS  ON 
CADMIUM  SORPTION  BY  SOILS  AT  LOW 
CADMIUM  CONCENTRATIONS, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04112 


GEOPHYSICAL  MODELLING  AND  MAPPING 
OF  CONTAMINATED  GROUNDWATER 
AROUND  THREE  WASTE  DISPOSAL  SITES 
IN  SOUTHERN  ONTARIO, 

Waterloo  Univ.  (Ontario).  Inst,  for  Ground  Water 

Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04129 


PROBABILISTIC  ANALYSIS  OF  SLUDGE 
LAND  APPLICATION, 

Tighe  and  Bond,  Easthampton,  MA. 

S.  S.  Kaufman,  and  D.  A.  Haith. 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  6,  p  1041-1053,  December 

1986.  4  fig,  6  tab,  15  ref.  NSF  Grant  ECE-8219159. 

Descriptors:  'Probabilistic  process,  'Land  applica- 
tion, 'Sludge  utilization,  'Monte  Carlo  simula- 
tions, 'Groundwater  pollution,  'Water  pollution 
sources,  Nitrates,  Percolation,  Composted  sludge. 
Water  quality  standards,  Concentration. 

The  performance  of  a  land  application  system 
cannot  be  predicted  with  certainty.  Although  rec- 
ommended design  procedures  assume  that  such 
factors  as  crop  nitrogen  uptake,  precipitation,  and 
mineralization  rates  are  known  and  static,  the  reali- 
ty is  that  the  h  ydrologic  and  biochemical  processes 
that  determine  system  behavior  are  highly  variable 
and  random.  A  Monte  Carlo  simulation  approach 
is  proposed  for  estimating  the  groundwater  pollu- 
tion risk  from  nitrate  in  percolation  from  sludge 
land  application  sites.  The  approach  is  used  to 
estimate  the  probability  that  annual  nitrate-nitro- 
gen concentrations  will  fail  to  meet  a  water  quality 
standard.  Failure  probabilities  and  mean  annual 
nitrate-nitrogen  concentrations  were  computed  as 
functions  of  sludge  application  rates  for  12  example 
systems  in  New  York.  The  results  for  aerobic, 
anaerobic,  and  composted  sludges  indicated  that 
application  rates  that  are  designed  to  limit  mean 
nitrate-nitrogen  concentrations  to  no  more  than  10 
mg/L  during  a  system's  operating  life  result  in 
failure  probabilities  of  30-40%.  Thus,  although  the 
average  groundwater  nitrate  concentration  will 
meet  a  water  quality  standard,  the  standard  will  be 
violated  in  three  or  four  years  out  of  ten.  (Alexan- 
der-PTT) 
W87-04185 


CLAY  LINER  COMPATTBHJTY  IN  WASTE 
DISPOSAL  PRACTICE, 

Illinois  Inst,  of  Tech.,  Chicago.  Dept  of  Civil 

Engineering. 

R.  J.  Finno,  and  W.  R.  Schubert 

Journal   of  Environmental   Engineering   (ASCE) 

JOEEDU,  Vol.  112,  No.  6,  p  1070-1084,  December 

1986.  4  fig,  6  tab,  23  ref. 

Descriptors:  'Clay  liners,  'Waste  disposal,  'Waste 
dumps,  'Leachates,  'Permeants,  Field  tests,  Per- 
formance evaluation,  Acidic  waste,  Chemical  anal- 
ysis, Soil  properties,  Fluid  conductivity. 

Waste  permeants  can  affect  the  value  of  fluid  con- 
ductivity of  clay  soils  used  as  liner  material  in 
disposal  containment  systems  in  a  number  of  ways. 
Varying  chemical  constituents  found  in  permeants 
encountered  in  disposal  practice  may  have  differ- 
ent effects  on  the  value  of  fluid  conductivity  of 
clay.  To  provide  information  concerning  field  per- 
formance, undisturbed  samples  of  natural  clay  liner 
material  that  were  exposed  to  either  landfill  leach- 
ate  or  acidic  wastes  in  the  field  were  subjected  to 
physical  and  chemical  testing  in  the  laboratory. 
Index  properties  and  values  of  fluid  conductivity 
of  exposed  clay  samples,  as  well  as  unexposed 
control  samples,  were  measured.  Chemical  analysis 
of  both  waste  permeants  and  clays  were  performed 
to  evaluate  chemical  interactions  between  the  soils 
and  permeants.  The  results  of  the  testing  program 
indicate  that  the  laboratory  values  of  fluid  conduc- 
tivity of  the  clay  samples  did  not  significantly 
increase  due  to  field  exposure  to  the  various 
wastes.  (Author's  abstract) 
W87-04187 


ASH/SLUDGE  LANDFTLL  DESIGN  PRO- 
TECTS  UTILITY'S  FUTURE, 

B.  B.  Hall. 

Power  Engineering  POENDL,  Vol.  90,  No.  10,  p 

43-45,  October  1986.  1  fig,  2  tab. 

Descriptors:  'Landfills,  'Engineering,  'Design  cri- 
teria, 'Waste  disposal,  'Powerplants,  'Water  pol- 
lution prevention,  'Environmental  protection, 
'Sludge,  Planning,  Site  selection.  Protection,  Envi- 
ronmental protection.  Environmental  engineering. 
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Geology,    Embankments,    Earthworks,    Permits, 
Legal  aspects,  Regulations. 

Planning  for  an  additional  coal-fired  unit  by  the 
Board  of  Light  and  Power  of  Marquette,  Michigan 
included  the  need  for  an  environmentally  accepta- 
ble and  economic  means  for  the  disposal  of  the  by- 
products of  coal  combustion.  The  site  selection  and 
environmental  assessment  procedures  are  de- 
scribed. On-site  subsurface  investigations  were 
conducted  to  define  the  geology  of  the  site.  Engi- 
neering design  involved  earthen  embankments  near 
the  east  and  west  ends  of  the  landfill,  and  an 
additional  embankment  with  an  elevated  access 
road  along  the  south  edge.  LandfUling  will  be  done 
in  stages  starting  near  the  east  end.  Other  aspects 
of  design  and  operation  are  discussed.  All  water 
leaving  the  site  will  be  monitored.  It  is  concluded 
that  the  landfill  design  and  operation,  using  the 
best  technology  available,  will  provide  years  of 
economical  and  safe  disposal  of  the  utility's  ash  and 
sludge,  while  ensuring  conformance  to  environ- 
mental regulations.  (Doria-PTT) 
W87-04229 


ACCELERATED  RECESSION  OF  A  DESERT 

CLIFF  DUE  TO  SEWAGE  WATER  DISPOSAL, 

SEDE  BOQER,  ISRAEL, 

Geological  Survey  of  Israel,  Jerusalem. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-O4310 


FACING  MANDATED  RAW  SLUDGE  DISPOS- 
AL, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-04336 


ALTERATION  OF  A  SALT  MARSH  BACTE- 
RIAL COMMUNITY  BY  FERTILIZATION 
WITH  SEWAGE  SLUDGE, 

Swarthmore  Coll.,  PA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04353 


5F.  Water  Treatment  and 
Quality  Alteration 


HOW  NEW  ORLEANS  GETS  GOOD  WATER, 

J.  Becnel,  and  B.  J.  Haney. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  68,  No.  5,  p  6,  8,  21,  August  1986. 

Descriptors:  *New  Orleans,  *Water  treatment  fa- 
cilities, 'Mississippi  River,  *Raw  water,  History, 
Epidemics,  Intake  structures,  Lime  softening, 
Chloramination,  Disinfection,  Louisiana,  Taste, 
American  Water  Works  Convention. 

Early  water  supplies  for  New  Orleans  (Louisiana) 
were  direct  use  of  Mississippi  River  water  and 
rooftop  collection  systems,  with  settling  and  other 
methods  for  clarification.  Construction  of  the  first 
centralized  water  distrubtion  began  in  1813.  Water 
supplies  were  inadequate  for  much  of  the  last  cen- 
tury, and  a  series  of  epidemics  occurred.  In  1903,  a 
new  era  of  sanitation  began  with  a  new  water 
treatment  plant  with  influent  originating  from  a 
raw  water  intake  structure  within  the  Mississippi 
River.  Today  there  is  a  new  intake  structure;  the 
combined  capacity  of  both  is  210  MGD.  With 
renovation  of  the  original  intake  structure,  the  city 
will  have  a  capacity  of  twice  the  daily  demand. 
The  basic  water  purification  method  for  New  Orle- 
ans is  a  lime  softening  process,  except  at  the  East 
Bank  plant,  where  potassium  permanganate  is  used. 
Chloramination  is  utilized  for  disinfection.  New 
Orleans  water  was  judged  the  best  tasting  in  North 
America  at  the  1984  American  Water  Works  Con- 
vention in  Dallas,  Texas.  (Rochester-PTT) 
W87-O34O0 


CONTENT  OF  MAGNESIUM  IN  DRINKING 
WATER  AND  DEATHS  FROM  ISCHAEMIC 
HEART  DISEASE  IN  WHITE  SOUTH  AFRI- 
CANS, 

Natal  Univ.,  Durban  (South  Africa).  Dept.  of  Clin- 
ical and  Experimental  Pharmacology. 


For  primary  bibliographic  entry  see  Field  5C. 
W87-03409 


PREDOMINANT  BACTERIAL  GENERA  IN 
GRANULAR  ACTIVATED  CARBON  WATER 
TREATMENT  SYSTEMS, 

Philadelphia  Water  Dept.,  PA. 
G.  A.  Burlingame,  I.  H.  Suffet,  and  W.  O.  Pipes. 
Canadian  Journal  of  Microbiology  CJMIAZ,  Vol. 
32,  No.  3,  p  226-230,  March  1986.  4  tab,  21  ref. 
EPA  Grant  806256-02. 

Descriptors:  'Species  composition,  'Activated 
carbon,  'Water  treatment,  'Microbiological  stud- 
ies, 'Water  quality  management,  'Bacterial  analy- 
sis, Carbon,  Effluents,  Bacteria,  Dissolved  solids, 
Drinking  water,  Population  density,  Density, 
Water  analysis,  Disinfection,  Pilot  plants. 

Granular  activated  carbon  (GAC)  beds  used  for 
drinking  water  treatment  may  change  the  micro- 
biological quality  of  the  water  by  changing  the 
predominant  bacteria  or  the  bacterial  density. 
During  a  three-year  pilot  plant  study  of  water 
treatment  using  GAC  beds,  bacteria  were  isolated 
from  the  raw  water  and  from  the  effluents  of  the 
GAC  treatment  units;  at  the  end  of  the  study, 
bacteria  were  also  isolated  from  the  GAC  units 
and  from  sand  beds  operated  in  parallel  with  the 
GAC  units.  Bacterial  genera  in  the  GAC  effluents 
and  in  the  GAC  units  themselves  were  similar  to 
those  found  in  the  raw  water  and  in  the  sand  beds. 
Prechlorination  and  (or)  preozonation  of  the  water 
before  GAC  treatment  had  no  noticeable  effect  on 
the  bacterial  genera  found  as  compared  with  GAC 
unit  having  no  predisinfection.  The  bacterial 
genera  found  were  similar  to  those  found  in  seven 
other  studies  of  GAC  water  treatment  using  vari- 
ous treatment  schemes  and  heterotrophic  plate 
count  techniques.  It  appears  that  GAC  treatment 
does  not  change  the  nature  of  the  bacterial  popula- 
tions associated  with  drinking  water.  (Author's 
abstract) 
W87-03425 


CONTROLLING  ALGAE  IN  WATER  SUPPLY 
IMPOUNDMENTS, 

Illinois  State  Water  Survey,  Peoria.  Water  Quality 

Section. 

For  primary  bibliographic   entry   see   Field   5G 

W87-03439 


PROBLEMS  OF  SMALL  PRTVATELY  OPER- 
ATED WATER  COMPANIES  IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03490 


MICROBIOLOGICAL  AND  CHEMICAL 
CHANGES  IN  DRINKING  WATER  SYSTEMS 
CAUSED  BY  INCREASED  TEMPERATURE 
DURING  THE  SUMMER  MONTHS, 

Missouri  Univ.-Columbia.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03491 


STUDDZS  OF  EFFECTIVENESS  OF  COMMER- 
CIAL HOME  TREATMENT  SYSTEM, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Physical 
Science. 

W.  W.  Trigg,  and  R.  D.  Couser. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB85-211720. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center,  Fay- 
etteville, Project  completion  report.  Publication 
No.  104,  Sept.  1984,  15  p,  5  tab.  USGS  Project  G- 
829-09. 

Descriptors:  'Water  pollution  sources,  'Septic 
tanks,  'Conforms,  Arkansas,  Lactose  fermenters, 
Escherichia  coli,  Enterobacter  aerogenes,  Chemi- 
cal contamination,  Groundwater  quality. 

Eleven  home  water  systems  were  tested  represent- 
ing six  different  types  of  filtering  systems.  Tests 
were  made  for  Sulfates,  Nitrates,  Phosphate,  Iron 


and  Escherichia  coli  and  Enterobacter  aerogenes 
before  and  after  passing  through  a  home  treatment 
system.  All  of  the  systems  removed  iron  adequate- 
ly but  had  little  effect  on  the  removal  of  nitrates, 
phosphates,  sulfates  or  control  of  pH.  Since  none 
of  the  ground  waters  was  contaminated  by  con- 
form, nothing  was  established  regarding  the  effec- 
tiveness of  bacterial  removal  by  these  systems. 
(Trigg-Univ.  AR) 
W87-03511 


REMOVAL  OF  HYDROGEN  SULFIDE  IN 
DRINKING  WATERS  WITH  HYDROGEN  PER- 
OXIDE, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
Civil  Engineering. 
F.  Cadena. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-219268. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
189,  February  1985.  52  p,  7  fig,  6  tab,  28  ref. 
Project  1423630. 

Descriptors:  'Water  treatment,  'Hydrotgen  sul- 
fide, Chemical  treatment,  Sulfides,  Chemical  oxida- 
tion, Potable  water,  New  Mexico,  Hydrogen  per- 
oxide, Organoleptic  properties,  Corrosion. 

Hydrogen  sulfide  gives  water  an  unpalatable  taste 
and  odor  and  corrodes  equipment.  The  hydrogen 
sulfide  problem  is  of  major  importance  in  New 
Mexico  where  it  is  has  caused  many  wells  to  be 
abandoned.  Hydrogen  peroxide  is  a  non-polluting, 
relatively  inexpensive  oxidizing  agent,  which  has 
shown  promise  as  a  solution  to  the  hydrogen  sul- 
fide problem  in  water  supplies.  The  research  pre- 
sented in  this  paper  demonstrates  the  technical 
feasibility  of  using  hydrogen  peroxide  to  remove 
hydrogen  sulfide  from  drinking  water  supplies.  Fa- 
vorable removal  of  hydrogen  sulfide  was  obtained 
during  the  ongoing  field  implementation  of  hydro- 
gen peroxide  in  the  distribution  system  at  Madrid, 
New  Mexico  (pop.  89).  The  removal  efficiencies  of 
95  percent  and  higher  obtained  during  these  field 
studies  demonstrate  that  the  oxidation  of  hydrogen 
sulfide  with  hydrogen  peroxide  is  a  plausible  solu- 
tion to  the  taste  and  odor  problems  in  rural  com- 
munities distribution  systems.  Treatment  cost  for 
typical  rural  facilities  vary  between  19  and  64  cents 
per  thousand  gallons,  depending  on  the  water  stor- 
age capacity  available  on  site.  Design  procedures 
and  criteria  for  these  facilities  are  also  presented. 
(Cadena-N.M.  St.  Univ.) 
W87-03541 


ENVIRONMENTAL  MODELING  OF  TOXIC 
VOLATILE  ORGANIC  COMPOUNDS  IN 
RIVERS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03558 


BOMBAY  WATER  SUPPLY  PROJECT: 
DEMAND  AND  RESOURCE  PLANNING, 

A.  P.  Goudy  and,  and  F.  M.  Law. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  945-967,  August  1986. 
11  fig,  10  tab,  2  ref. 

Descriptors:  'Bombay,  'Water  supply,  'Water 
demand,  'Water  resource  planning,  'Water  distri- 
bution, 'Bhatsai  River,  Reservoirs,  Population 
growth,  Hydraulics,  India,  Economics,  Reservoir 
capacity. 

The  Bombay  water  supply  system  in  the  1970s  was 
described.  The  Bhatsai  river  scheme  is  a  20-year 
program  to  develop  the  resources  of  the  Bhatsai 
river  in  three  stages  for  distrubtion  within  Greater 
Bombay.  On  completion  in  1991  the  total  supply 
available  from  all  sources  will  be  1365  ML/d.  This 
will  be  insufficient  for  a  24  hour  supply  as  increase 
in  population  will  have  raised  the  potential  demand 
to  3500  ML/d.  Optimum  operation  of  the  system 
involves  integration  of  four  major  impounding  res- 
ervoirs providing  gravity  and  pumped  supplies  and 
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their  conveyance   for   treatment   and   distrubtion 
through  34  service  reservoirs.  (Main-PTT) 
W87-03624 


MANAGEMENT  TECHNIQUES  TO  OPTIMIZE 
REPETITIVE  OPERATIONS  IN  SMALL 
WATER  SUPPLY  SCHEMES, 

Birmingham  Univ.  (England).  Development  Ad- 
ministration Group. 
C.  F.  Palmer. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  3,  p  249-258,  June 
1986.  5  fig,  2  tab,  10  ref. 

Descriptors:  *Water  supply,  'Management  tech- 
niques, 'Economics,  *Pipline  maintenance,  Person- 
nel, Network  planning,  Republic  of  Vanuatu, 
Kenya,  Time  scheduling. 

Two  rural  water  supply  schemes  are  were  one  in 
the  Republic  of  Vanuatu  and  one  in  Kenya,  where 
the  application  of  systems  analysis  and  scheduling 
techniques  assisted  management  in  the  decision- 
making process.  By  the  inroduction  of  simple  man- 
agement techniques  both  water  supply  schemes 
benefited  through  earlier  completion,  reduction  in 
costs  and  improved  communication  involving  the 
public,  local  authorities,  site  staff  and  government 
departments.  In  the  application  of  any  model  or 
technique  the  improvement  of  the  decision  making 
process  is  the  key.  The  method  considered  suitable 
for  this  small  project  was  based  on  the  use  of 
Network  Planning  and  Control.  It  was  used  as  an 
aid,  not  as  a  substitute  for  intuitive  management. 
(Main-PTT) 
W87-03631 


NEW  PIPELINES  ON  LAND  AND  ACROSS 
VICTORIA  HARBOUR,  HONG  KONG, 

Binnie  and  Partners,  Hong  Kong. 

M.  J.  Little. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  40,  No.  3,  p  271-287,  June 

1986.  9  fig,  1  tab,  Append. 

Descriptors:  'Submarine  pipelines,  Subterranean 
pipelines,  'Victoria  Harbour,  Hong  Kong,  Engi- 
neering, Construction  contracts,  Pipeline  design, 
Excavation,  Pipe  laying,  Backfill,  Testing,  Sterili- 
zation, Dredging,  Pipe  joints,  Pipeline  installation. 

The  design  and  construction  of  twin  submarine 
pipelines  laid  across  Victoria  Harbour,  Hong 
Kong,  and  pipelines  laid  on  land  in  the  extensively 
urbanized  and  populated  areas  of  Kowloon  penin- 
sula and  Hong  Kong  island  were  described.  The 
pipelines  form  a  new  link  in  the  treated  water 
trunk  mains  system  and  with  a  designed  capacity 
of  180  Ml/d  are  required  to  carry  about  half  the 
demand  of  Hong  Kong  Island.  The  pipelines  have 
been  installed  and  tested  successfully.  (Main-PTT) 
W87-03633 


ESTIMATION  OF  THE  CHARGE  CONCEN- 
TRATION AS  A  GOVERNING  FACTOR  TO 
CONTROL  THE  FLOCCULANT  DOSE,  PART  I 
(BESTTMMUNG  DER  LADUNGSKONZENTRA- 
TION  ALS  STEUERGROESSE  DES  FLOCK- 
UNGSMITTELZUSATZES,  TEIL  D, 
Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 

H.  Schell,  and  H.  Bernhardt. 
Zeitschrift  Wasser  und  Abwasser,  Vol.  19,  No.  2,  p 
51-59,  April  1986.  9  fig,  1  tab,  41  ref.  BMFT-F+E 
Vorhaben  02-WT-035/-372. 

Descriptors:  'Flocculation,  'Anions,  'Charge  con- 
centration, 'Colorimetry,  'Electrophoresis, 
•Water  treatment,  Polyelectrolytes,  Drinking 
water,  Dissolved  Solids. 

Charge  titration  of  a  solution  is  described  on  the 
basis  of  information  from  the  literature  as  a  sub- 
stantial aid  in  determining  the  dosage  of  canonic 
polyelectrolyte  needed  for  particle  destabilization. 
It  is  performed  using  either  a  colorimetric  endpoint 
determination  or  measurements  of  the  electrophor- 
etic  mobility  (determination  of  the  point  of  zero 
charge  (pzc)).  The  methods  were  compared.  It  was 
shown  in  the  practice  of  drinking  water  purifica- 


tion that  by  determining  the  charge  density  and 
charge  concentration  it  is  possible  to  obtain  indica- 
tions of  the  amount  of  flocculant  needed  for  charge 
neutralization  in  waters  containing  strongly  fluctu- 
ating concentrations  of  particles  of  different  charge 
densities  as  well  as  varying  amounts  of  negatively 
charged  dissolved  organic  matter.  A  significant 
correlation  exists  between  the  charge  density  or 
charge  concentration  of  an  aqueous  solution  and 
the  amount  of  cationic  polyelectrolyte  needed  to 
be  added  to  effect  an  optimum  flocculation 
through  adsorption  coagulation  with  neutralization 
of  charge.  In  contrast,  no  relationship  exists  be- 
tween the  absolute  value  of  the  charge  of  particles 
in  a  water  and  the  required  dosage  of  flocculant. 
Determination  of  the  necessary  dose  of  iron  or 
aluminum  salts  needed  for  flocculation  was,  how- 
ever, not  possible  in  this  way.  A  procedure  which 
can  be  used  for  this  purpose  is  described.  (See  also 
W87-03764)  (Author's  abstract) 
W87-03763 


ESTIMATION  OF  THE  CHARGE  CONCEN- 
TRATION AS  A  GOVERNING  FACTOR  TO 
CONTROL  THE  FLOCCULANT  DOSE,  PART 
n  (BESTTMMUNG  DER  LADUNGSKONZEN- 
TRATION  ALS  STEUERGROESSE  DES 
FLOCKUNGSMnTELZUSATZES,  TELL  LD, 
Wahnbachtalsperrenverband,  Siegburg  (Germany, 
F.R.). 

H.  Schell,  and  H.  Bernhardt. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  2,  p  60-65,  April  1986.  8  fig,  1  tab,  11  ref. 
BMFT-F+E  Vorhaben  02-WT-O35/-372. 

Descriptors:  'Hydrogen  ion  concentration, 
•Charge  concentration,  'Water  treatment, 
•Anions,  *  Flocculation,  Iron  salts,  Surface  water, 
Dissolved  organic  carbon,  Polyelectrolytes. 

The  required  flocculant  dose  (ferric  salts)  can  be 
specified  by  determining  the  negative  charge  con- 
centration in  terms  of  an  aqueous  solution.  A  very 
significant  correlation  exists  between  the  negative 
charge  concentration  and  the  dosage  required  for 
particle  destabilization  with  pH  playing  a  decisive 
role.  Below  pH  6.2  and  low  Ca(2  +  )  concentra- 
tions positively  charged  Fe-hydroxo  complexes  are 
formed.  In  this  case,  the  determination  of  the  nega- 
tive charge  concentration  of  a  given  polyanion 
corresponds  to  a  neutralization  of  charge  with 
positively  charged  iron  hydroxo  complexes  as  ca- 
tions. Using  negatively  charged  iron  hydroxo  com- 
plexes neutralization  cannot  occur  in  the  presence 
of  polyanions.  Only  when  the  concentration  of 
Fe(3-(-)  is  high  enough  do  surface  complexes  arise 
between  the  hydroxide  and  the  polyanions  which 
can  be  retained  on  special  paper  filters.  The  dosage 
of  ferric  salt  is  optimal  when  negative  charge  carri- 
ers can  be  removed  from  the  system  following  the 
formation  of  surface  complexes.  Using  model  com- 
pounds (e.g.  alginic  acid)  it  was  shown  that  this 
process  can  be  used  to  optimize  the  ferric  salt  dose 
needed  for  flocculation  of  waters  containing  vari- 
ous natural  negatively  charged  organic  substances 
which  disturb  flocculation.  From  other  experi- 
ments, it  can  be  concluded  that  a  mass  ratio  Fe/ 
DOC  of  2/1  to  4/1  is  needed  for  optimum  floccu- 
lation and  DOC  removal  in  waters  containing  such 
organic  substances  and  dispersed  substances.  (See 
also  W87-03763)  (Author's  abstract) 
W87-03764 


FORMATION  OF  TRIHALOMETHANES 
WHICH  CONTAIN  BROMINE,  ITS  PREVEN- 
TION AND  POSSIBILITY  OF  ELIMINATION, 
PART  H:  REACTION  MECHANISMS  FOR  THE 
TRIHALOMETHANE  FORMATION  EN  THE 
COURSE  OF  OXIDATIVE  WATER  TREAT- 
MENT (BILDUNG  BROMHALTIGER  TRIHA- 
LOGENMETHANE  EN  WASSER,  DTRE  VER- 
HINDERUNG  UND  MOEGLICHKEITEN  DER 
ELIMINATION.  TEIL  H:  REAKTIONSME- 
CHANISMEN  DER  TRJHALOGENMETHAN- 
BLLDUNG  BEI  DER  OXIDATTVEN  WASSER- 
AUFBEREITUNG), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Inst,  fuer  Wasserchemie  und  Chemische  Balneolo- 
gie. 

M.  Grandet,  L.  Weil,  and  K.  E.  Quentin. 
Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 


19.   No.   2,   p  66-71,   April    1986.   2  fig,   43   ref. 

Descriptors:  'Chlonnation,  'Halogens,  'Bromine, 
'Water  treatment,  Chemical  reactions,  Swimming 
pools. 

Organic  precursors  react  with  chlorine  during 
water  chlorination  to  form  the  trihalomethane 
(THM)  chloroform.  In  the  presence  of  bromide 
ions  primarily  bromine-containing  trihalomethane 
formation  was  observed,  based  on  two  different 
reaction  mechanisms.  In  the  direct  mechanism, 
bromide  ions  were  oxidized  to  bromine  and  hypo- 
bromite  ions  by  chlorine.  THM's  with  different 
halogen  atoms  as  well  as  chloro-  and  bromoform 
result  from  the  reaction  of  chlorine  and  bromine 
with  organic  precursors.  A  second  reaction  mecha- 
nism for  the  formation  of  brominated  THM's  starts 
from  the  chloroform  formed  via  the  direct  mecha- 
nism. Chlorine  in  excess  generates  with  chloroform 
trichloromethyl  anions.  If  bromide  ions  are 
present,  chlorine  atoms  are  exchanged  for  bromine 
via  dihalomethylene  as  intermediate.  According  to 
this  indirect  mechanism  the  initially  formed  chlo- 
roform is  next  transformed  into  bromine-contain- 
ing THM's.  (Author's  abstract) 
W87-03765 


REMOVAL  OF  CHLORITE  BY  WATER 
TREATMENT  (ENTFERNUNG  VON  CHLORJT 
DURCH  WASSERAUFBEREITUNGS-VERFAH- 
REN), 

Technische  Werke  der  Stadt  Stuttgart  A.G.  (Ger- 
many, F.R.). 

K.  E.  Oehler,  and  A  Schuettler. 
Zeischrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.   3,  p  98-102,  June   1986.    11   fig,    1   ref. 

Descriptors:  •Chlorites,  'Water  treatment,  •Filtra- 
tion, 'Activated  carbon,  Drinking  water  purifica- 
tion, Adsorption,  Performance  evaluation,  Hydraf- 
finAP. 

Chlorite  can  be  removed  from  water  by  means  of 
powdered  activated  carbon  (PAC)  and  by  filtra- 
tion on  granulated  activated  carbon  (GAC).  This  is 
not  a  pure  adsorption  process.  Different  types  of 
activated  carbons  have  very  different  efficiencies. 
Hydraffin  AP  was  found  to  a  very  effective  pow- 
dered carbon  with  regard  to  kinetics.  Concerning 
GAC  extended  time  studies  with  high  chlorite 
concentrations  showed  that  the  effectiveness  of 
GAC  can  be  sharply  reduced  over  time  (96% 
removal  after  88  hours  less  than  50%  after  1954 
hours).  The  mechanism  of  this  effect  may  involve 
competitive  adsorption.  Further  studies  are 
planned  to  explore  this  hypothesis.  (Airone-PTT) 
W87-03769 


MATHEMATICAL  MODELLING  OF  THE 
ENTIRE  CYCLE  OF  DEEP  BED  FILTRATION, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand).  Div.  of 

Environmental  Engineering. 

S.  Vigneswaran,  and  C.  J.  Song. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  2,  p  155-164,  June  1986.  6  fig,  1  tab,  6  ref. 

Descriptors:  'Mathematical  models,  'Filtration, 
•Water  treatment,  O'Melia-Ali  models,  Adin- 
Rebhun  models. 

Deep  bed  filtration  is  used  as  a  final  clarifying  step 
in  municipal  water  treatment  plants.  In  the  past, 
numerous  mathematical  models  were  developed  to 
predict  the  filter  performance.  They  can  broadly 
be  classified  into  microscopic  and  macroscopic  ap- 
proaches. The  microscopic  mathematical  models 
so  far  developed  describe  only  clean  bed  filter 
performance  or  filter  behavior  at  the  ripening 
stage.  In  a  recent  study,  a  mathematical  model  was 
proposed,  developed  from  the  O'Melia  and  Ali  and 
Adin  and  Rebhun  models,  to  describe  the  entire 
filtration  cycle.  The  three  coefficients  appearing  in 
this  model  were  calculated  for  different  operating 
conditions  using  30  cm  depth  filter  experiments. 
The  concentrations  and  headloss  profiles  simulated 
for  different  filter  depths  using  these  coefficients 
were  found  to  fit  very  well  with  experimental 
results.  (David-PTT) 
W87-03782 
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FLOCCULATION  STUDY  ON  SPIRAL  FLOC- 
CULATOR, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

S.  Vigneswaran,  and  T.  Setiadi. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 

No.  2,  p  165-188,  June  1986.  21  fig,  6  tab.  12  ref. 

Descriptors:  *Flocculation,  'Water  treatment, 
•Raw  water,  'Comparison  studies,  Chemical  co- 
agulation, Dispersants,  Jar  tests,  Performance  eval- 
uation, Mathematical  models,  Coagulation,  Sedi- 
mentation. 

Flocculation,  coagulation,  and  sedimentation  have 
become  important  unit  processes  in  the  treatment 
of  water  and  wastewater  in  conjunction  with  con- 
ventional mechanical,  biological  and  physico- 
chemical  plants.  Traditionally,  the  Jar  Test  has 
been  used  to  assess  the  suitability  of  flocculation 
treatment  for  a  given  raw  water.  Unfortunately, 
the  Jar  test  suffers  from  a  number  of  disadvantages. 
The  new  method  of  assessment  of  flocculation, 
Spiral  Flocculator,  was  claimed  to  be  a  better 
method  than  the  Jar  Test  apparatus  and  a  good 
method  for  continuous  assessment  of  flocculation. 
A  comparative  study  of  Spiral  Flocculator  and  Jar 
Test  and  mathematical  modeling  of  the  Spiral 
Flocculator  revealed  that  the  Spiral  Flocculator 
has  a  better  effective  energy  dissipation  compared 
to  that  of  Jar  Test.  However,  the  size  of  floes  in 
Spiral  Flocculator  seems  to  be  overestimated  rela- 
tive to  the  real  flocculator  and  Jar  Test.  (Author's 
abstract) 
W87-03783 


COLORTMETRIC  METHOD  FOR  THE  DETER- 
MINATION OF  ARSENIC  IN  POTABLE 
WATER, 

University  of  Science  and  Technology,  Kumasi 

(Ghana).  Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03884 


ENHANCEMENT  OF  NTTROBACTER  ACTIVI- 
TY BY  HETEROTROPHIC  BACTERIA, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

J.  Blanc,  J.  M.  Audic,  and  G.  M.  Faup. 
Water  Research  WATRAG,  Vol.  20,  No.  11,  p 
1375-1381,  November  1986.  5  fig,  3  tab,   18  ref. 

Descriptors:  'Nitrobacter,  'Heterotrophic  bacte- 
ria, 'Water  quality  control,  'Microbiological  stud- 
ies, Drinking  water,  Oxidation,  Growth  rates,  Or- 
ganic matter. 

Water  supplies  which  are  not  sterile,  and  contain 
organic  matter,  do  not  interfere  with  the  perform- 
ance of  a  column  filled  with  a  support  previously 
inoculated  with  Nitrobacter  Winogradskyi  sero- 
type agilis.  Measurements  of  oxidation  rates  give 
results  higher  than  those  obtained  under  axenic 
conditions  (maximum  oxidation  rate:  220  mg 
N02(-)/h/l  of  reactor  volume  under  non-sterile 
conditions:  160  mg  N02(-)/h/l  of  reactor  volume 
under  axenic  conditions).  This  finding  has  concen- 
trated this  study  on  the  effect  of  heterotrophic 
bacteria  and  of  organic  matter  on  the  growth  of 
Nitrobacter.  A  fermentation  filtrate  of  a  heterotro- 
phic bacterium  (Pseudomonas  sp.)  added  to  a  fer- 
menter  culture  of  Nitrobacter  is  shown  to  increase 
activity.  Experimental  results  indicate  an  apprecia- 
ble reduction  in  the  latence  period  (15-0  h)  and  a 
considerable  increase  in  the  rate  of  growth  of 
Nitrobacter.  (Maximum  growth  rate  with  10%  of 
heterotrophic  filtrate:  0.044/h;  without  filtrate: 
0.032/h).  (Author's  abstract) 
W87-03888 


STRUCTURE     AND     EVOLUTION     UNDER 

OZONATION   OF  A   MODEL   HUMIC   ACID 

(STRUCTURE       ET       EVOLUTION        D'UN 

MODELE  D'ACIDE  HUMIQUE  SOUS  L'EFFET 

DE  L'OZONATION), 

Lille-2  Univ.  (France).  Unit  of  Pharmacy. 

J.-P.  Ebenga,  M.  Imbenotte,  J.  Pommery,  J.-P. 

Catteau,  and  F.  Erb. 

Water  Research  WATRAG,  Vol.  20,  No.   11,  p 

1383-1392,  November  1986.  4  fig,  5  tab,  25  ref. 


Descriptors:  'Humic  acids,  'Water  pollution  ef- 
fects, 'Water  treatment,  'Ozonation,  'Model  stud- 
ies, 'Molecular  structure,  Phenols,  Spectrometry, 
Ultrafiltration,  Chemical  analysis. 

Humic  acids  are  widely  studied  as  complexing 
agents  in  surface  waters,  but  little  is  known  about 
the  chemical  structure  of  their  potential  sites  of 
interaction  with  micropollutants.  Consecutive  to 
the  consumption  of  1.24  mg  ozone/mg  of  AHF, 
one  can  see  a  decrease  in  phenol  groups  (21%) 
which  can  be  matched  with  that  of  aromaticity 
(16%).  Moreover,  an  original  study  performed  on 
ultrafiltration  fractions  ((1)  M  >  310,000;  (2) 
310,000  >  M  >  51,000;  (3)  51,000  to  the  4th  >  M 
>  51,000  to  the  3rd;  (4)  M  <  51,000  to  the  3rd) 
showed  that  half  of  the  hydroxyl  group  disappears 
from  fraction  1.  Relatively  higher  values  of  molar 
extinction  coefficients  suggest  a  polysubstitution 
state  for  aromatic  cycles,  which  has  been  con- 
firmed by  infrared  spectrometry.  The  relative  posi- 
tion of  benzenic  substituents  cannot  be  inferred 
from  u.v.-visible  data,  but  well-resolved  infrared 
spectra  reveal  the  presence  of  phenolic,  benzoate, 
phthalate  and  salicylate  groups  close  to  semiquin- 
onic  anion  radicals,  aromatic  units  being  linked  by 
some  alcanoic  chains,  most  of  them  formed  by  four 
methylene  groups.  Infrared  characteristics  of  the 
four  ultrafiltration  fractions  show  that  these  func- 
tional groups  are  not  equally  distributed  over  the 
molecular  weight  range.  Polysubstituted  aromatic 
cycles,  phenolic  and  quinonic  structures  are  mainly 
detected  in  fractions  (1)  and  (2),  whereas  acid  and 
ester  groups  are  significantly  observed  in  fractions 
(3)  and  (4).  After  ozonation,  the  1720,  1700  and 
1350/cm  bands,  assigned  to  stretching  valence  vi- 
brations of  aromatic  esters  are  depressed.  For  frac- 
tion (1),  ozonation  of  aromatic  structures  is  sub- 
stantial, as  it  is  expected  for  polysubstituted  mole- 
cules. Less  substituted  structures  are  divided  on 
fractions  (2)  (3)  and  (4).  Infrared  spectra  of  frac- 
tions (3)  and  (4)  are  markedly  disturbed.  This 
reveals  that  quinonic  and  ethylenic  groups  increase 
as  aromatic  cycles  do  (780/cm  band).  (Author's 
abstract) 
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DEVELOPMENTS  IN  POLYETHYLENE 
MAINS  AND  SERVICES, 

Yorkshire  Water  Authority  (England). 

J.  M.  Asquith,  and  D.  E.  Burgess. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,   Vol.   40,   No.   4,  p   325-339, 

August  1986.  2  tab,  12  ref,  3  append. 

Descriptors:  'Medium-density  polyethylene  pipe, 
•Construction  materials,  'Standards,  Polyvinyl 
chloride  pipe,  'Water  mains,  Pipelines,  England, 
Pipelaying  trials,  Design,  Planning,  Pressure  test- 
ing, Cost  analysis,  Ductile  iron  pipe. 

The  development  of  medium  density  polyethylene 
(MDPE)  pipe  leading  to  the  publication  of  new 
standards  is  reviewed.  The  properties  of  the  mate- 
rial are  described  that  have  led  to  new  approaches 
in  the  provision  of  mains  and  services.  Laying 
trials  in  the  Wakefield  area  of  Yorkshire  Water 
(England)  are  discussed  together  with  the  develop- 
ment of  new  techniques.  Development  of  MDPE 
mains  and  services,  standards  development,  design 
and  planning,  pressure  testing,  experimental  work, 
and  cost  comparisions  with  alternative  piping  are 
covered.  The  suitability  of  MDPE  pipe  for  modern 
housing  developments  has  been  demonstrated; 
MDPE  provides  high  performance  mains  at  low 
cost.  However,  for  cross  country  and  rural  envi- 
ronments, uPVC  is  likely  to  remain  a  cost-effective 
alternative,  whereas  in  town  environments,  where 
interference  is  a  high  risk,  ductile  iron  continues  to 
demonstrate  superior  properties.  (Rochester-PTT) 
W87-03914 


SOUTH  DOWNS  CHALK  AQUTFER:  ITS  DE- 
VELOPMENT AND  MANAGEMENT, 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-03915 


PRIVATE  GROUNDWATER  USE  AND  CON- 
SUMPTION IN  SCOTLAND, 


British  Geological  Survey,  Edinburgh  (Scotland). 

Hydrogeology  Research  Group. 

For  primary  bibliographic  entry  see  Field  4B. 
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VOLATDLE  HALOCARBONS  EN  WATER, 

Turku  Univ.  (Finland).  Dept.  of  Public  Health. 
R.  Kroneld. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  5,  p  677-685, 
November  1986.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Raw  water,  'Water  pollution 
sources,  'Water  treatment,  'Disinfection,  'Water 
softening,  'Trihalomethanes,  'Finland,  Statistics, 
Ammonium,  Seasonal  variation,  Charcoal  filtra- 
tion, Distillation,  Reverse  osmosis,  Water  treat- 
ment. 

Formation  and  occurrence  of  different  types  of 
halocarbons  were  followed  monthly  in  raw  water, 
disinfected  water,  and  water  from  the  distribution 
net  of  Turku  (Finland)  during  1981-84.  In  raw 
water  from  the  Aura  River,  only  small  quantities 
of  volatile  hydrocarbons  were  found;  the  maxi- 
mum total  trihalomethane  (TTHM)  concentration 
was  found  in  August  each  year.  The  total  concen- 
tration of  THMs  increased  markedly  after  disinfec- 
tion of  the  raw  water;  TTHM  concentrations  con- 
tinued to  increase  in  the  distribution  net  with 
higher  mean  values  compared  to  to  the  mean 
values  after  disinfection.  Nonchlorinated  well 
water  never  contained  halocarbons  during  the 
study  period.  The  TTHM  concentration  increased 
with  the  dosage  of  chlorine.  A  statistically  signifi- 
cant decrease  in  TTHM  concentration  was  ob- 
served in  response  to  seasonal  increases  in  the 
ammonium  content  of  the  water.  Filtering  with 
active  charcoal  or  distillation  seem  to  have  no 
effect  on  the  TTHM  concentration.  There  was  a 
highly  signficant  decrease  in  the  chloroform  con- 
centration and  an  almost  signficant  decrease  in 
dibromochloromethane  after  water  softening,  and 
a  highly  significant  decrease  for  all  compounds 
analyzed  after  reverse  osmosis.  The  substances 
were  all  reduced  during  treatment,  but  not  elimi- 
nated. (Rochester-PTT) 
W87-03934 


ENVIRONMENTAL  CONTROL, 

For  primary  bibliographic   entry  see  Field   5G. 
W87-03948 


COMPETnTVE  EFFECTS  OF  CARBONATE- 
ON  CALCIUM  FLUORIDE  PRECIPITATION, 

Baker/TSA,  Inc.,  Pittsburgh,  PA. 
J.  G.  Rabosky,  and  J.  P.  Miller. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  5,  p  18-21,  23,  Septem- 
ber-October 1986.  7  fig,  2  tab,  7  ref. 

Descriptors:  'Chemical  precipitation,  'Water 
chemistry,  'Carbonates,  'Calcium  fluoride,  'Opti- 
mization, 'Fluorides,  'Water  quality  management, 
Water  quality  standards,  Standards,  Solids,  Water 
analysis,  Solubility,  Equilibrium,  Acidity,  Bicar- 
bonates,  Chemical  reactions,  Prediction, 
Wastewater  treatment,  Chemical  analysis. 

The  effects  of  pH  and  carbonate  on  defluoridation 
were  determined  using  calcium  salts.  Theoretical 
fluoride  predictions  were  achieved  at  lower  pH 
values  (5-7)  but  not  in  the  high  pH  range  (8-11), 
suggesting  that  defluoridation  efficiency  is  higher 
at  lower  pH;  this  contradicts  other  research,  and  is 
explained  by  the  conversion  of  bicarbonate  to  car- 
bonate. Results  indicate  that  calcium  fluoride  pre- 
cipitation is  not  itself  a  function  of  pH.  However, 
pH  affects  the  presence  of  ion  species,  which  in 
turn  effects  defluoridation  because  other  ions  in 
solution  compete  for  available  agents  required  for 
precipitation.  In  this  study,  carbonate  successfully 
competed  with  fluoride  for  available  calcium  in  the 
pH  region  of  carbonate  ion  predomination  when 
the  solubility  product  of  calcium  carbonate  was 
exceeded.  As  predicted  by  the  solubility  product 
for  calcium  fluoride,  lower  calcium  concentrations 
caused  by  calcium  carbonate  precipitation  result  in 
higher  fluoride  residuals.  Thus,  the  presence  of 
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other  ions  in  solution  directly  affects  defluoridation 
and  the  pH  where  maximum  defluoridation  occurs. 
Calcium  fluoride  formed  throughout  the  entire  pH 
range  studied,  while  calcium  carbonate  formed 
only  at  pH  values  above  7.5-8.0,  supporting  the 
theory  of  competitive  precipitation  rather  than  car- 
bonate interference.  (Author's  abstract) 
W87-03963 


CADMIUM  AND  ZINC  CONCENTRATIONS  IN 
DRINKING  WATER  SUPPLIES  OF  DHAKA 
CITY,  BANGLADESH, 

Atomic    Energy    Centre,    Dacca    (Bangladesh). 

Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04013 


REACTION  OF  CHLORINE  AND  BROMINE 
WITH  HUMIC  SUBSTANCE, 

Gifu  Pharmaceutical  Univ.  (Japan).  Dept.  of  Envi- 
ronmental Hygiene. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04020 


ANALYSIS  OF  MUTAGENIC  BY-PRODUCTS 
PRODUCED  BY  CHLORINATTON  OF  HUMIC 
SUBSTANCES   BY   THIN   LAYER   CHROMA- 
TOGRAPHY     AND      HIGH-PERFORMANCE 
LIQUID  CHROMATOGRAPHY, 
Kyoto  City  Inst,  of  Public  Health  (Japan). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04021 


KINETICS  OF  INACITVATION  OF  ADENO- 
VIRUS IN  WATER  BY  CHLORAMTNE-T, 

Texas  Univ.  Medical  Branch  at  Galveston.  Dept. 
of  Preventive  Medicine  and  Community  Health. 
N.  M.  M.  Gowda,  N.  M.  Trieff,  and  G.  J.  Stanton. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  817- 
823,  July  1986.  4  fig,  4  tab,  34  ref.  USPHS  Grants 
EY01715,  EY03348. 

Descriptors:  'Water  treatment,  "Viruses,  'Viri- 
cides,  'Wastewater  treatment,  'Chloramine  T, 
•Disinfection,  Drinking  water,  Wastewater,  Nuta- 
gens,  Carcinogens,  Chlorine,  Chlorination,  Acidic 
water. 

Chlorine  is  the  predominant  disinfectant  used  in 
drinking  and  wastewater  treatment  but  its  muta- 
genic and  carcinogenic  by-products,  plus  its  rela- 
tive ineffectiveness  in  inactivating  human  enteric 
viruses  in  wastewater,  have  stimulated  a  search  for 
safer  and  more  effective  alternatives.  The  kinetics 
of  inactivation  of  adenovirus  type  3  in  buffered 
water  by  chloramine-T  (CAT)  were  performed  to 
determine  its  viricidal  potential.  The  viral  inactiva- 
tion curves  showed  two  stages.  The  initial  linear 
part  of  each  curve  represented  pseudo-first-order 
kinetics  with  a  test  virus.  A  dose  response  relation- 
ship between  CAT  concentration  and  99  percent 
adenovirus  inactivation  time  was  demonstrated. 
The  rate  of  inactivation  of  the  virus  by  CAT 
decreased  with  increase  in  pH  of  water.  The  effect 
of  ultrasonification  or  of  salts  on  the  inactivation 
rate  was  significant  at  pH  6  and  negligible  at  pH 
10,  suggesting  that  the  viral  aggregation  is  greater 
in  acidic  than  in  alkaline  water.  As  an  alternative 
disinfectant  to  chlorine,  CAT  would  be  more  ef- 
fective in  slightly  acid  water.  (McFarlane-PTT) 
W87-04046 


ORGANIC  CARBON:  A  PARAMETER  FOR 
THE  CONTROL  OF  THE  PREOZONATION 
PROCESS,  (LE  CARBONE  ORGANIQUE:  SON 
ESTERET  DANS  LE  CONTROLE  DE  LA  PREO- 
ZONATION), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
et  d'Hygiene. 

C.  Casellas,  G.  Cassanas,  S.  Mathonnet,  G.  Bablon, 
and  J.  Bontoux. 

Water  Research  WATRAG,  Vol.  20,  No.  7,  p  835- 
845,  July  1986.  4  fig,  14  tab,  9  ref. 

Descriptors:  'Ozonation,  'Water  treatment, 
•Water  quality,  'Organic  carbon.  Acidification, 
Oxidation,  Raw  water,  Particulate  matter,  Seine 
River,  France. 


The  effect  of  preozonation  was  determined  for 
Seine  River  water  and  cultured  water  where  algal 
growth  was  favored  over  7  months  (November  to 
May).  The  effects  of  preozonation  were  assessed 
by  measuring  total  organic  carbon  (TOC)  and  dis- 
solved organic  carbon  (DOC)  after  acidification 
and  oxidation  at  two  different  levels.  The  study 
had  8  variables:  DOC  and  TOC  measured  in  raw 
water  and  in  preozonated  water  after  two  different 
oxidation  treatments.  Seventy-five  percent  of  the 
total  inertia  was  due  to  sampling  period,  12.8%  to 
filtration,  7.5%  to  the  different  oxidation  processes, 
and  2.6%  to  preozonation.  A  significant  amount  of 
particulate  organic  carbon  was  present  in  Seine 
River  water  throughout  the  test  period.  The  influ- 
ence of  oxidation  performed  before  the  organic 
carbon  measurement  is  generally  more  important 
for  TOC  than  for  DOC  evaluation.  The  two  oxida- 
tion processes  tested  were  not  sufficient  for  exact 
determination  of  TOC  but  it  detected  the  preozon- 
ation effect  on  organic  matter.  Principal  compo- 
nents analysis  made  possible  the  quantitative  eval- 
uation of  the  preozonation  effect,  which  is  general- 
ly only  suggested.  (McFarlane-PTT) 
W87-04049 


RATE  OF  HYPOBROMITE  FORMATION  IN 
CHLORINATED  SEA  WATER, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
A.  Bousher,  P.  Brimblecombe,  and  D.  Midgley. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  865- 
870,  July  1986.  4  fig,  3  tab,  10  ref. 

Descriptors:  'Hypochlorites,  'Hypobromites, 
•Cooling  water,  'Water  treatment,  *Ions,  •Chlor- 
ination, *Seawater,  Catalysts,  Effluents,  Biocides, 
Discharge,  Metals,  Ion  pairs,  Hydrogen  ion  con- 
centration. 

Chlorine  is  added  to  electric-generating  station 
cooling  waters  to  control  biofouling  but  reacts 
with  bromide  ions  in  seawater  to  produce  bromin- 
ated  oxidants,  and  very  few  chlorinated  oxidants 
remain  in  the  effluent.  Brominated  oxidants  tend  to 
be  more  effective  biocides  than  the  chlorinated 
analogues,  hence  the  rate  of  conversion  of 
chlorine(I)  to  bromine(I)  influences  the  effective- 
ness of  chlorine  treatment  in  the  cooling  water 
circuit  and  the  consequences  of  subsequent  dis- 
charge into  the  environment.  In  natural  seawater 
the  major  cations  (Na(+),  K(+),  Ca(2+), 
Mg(2+)),  make  only  a  3.5%  contribution  to  the 
rate  of  chlorine(I)-bromine(I)  conversion.  Transi- 
tional metal  ions  have  no  observable  catalytic 
effect.  Even  the  3.5%  contribution  has  little  practi- 
cal significance  in  industrial  cooling  circuits.  At 
higher  pH,  however,  metal-hypochlorite  ion-pairs 
will  make  a  more  significant  contribution  to  the 
reaction  rate,  e.g.  in  the  mixing  zone  of  a  hypo- 
chlorite-dosed  cooling  circuit  or  in  laboratory 
studies  in  artificial  conditions.  (McFarlane-PTT) 
W87-04053 


VTRUS     ENACnVATION     DURING     WATER 
TREATMENT  BY  A  PROGRESSIVE  OZONA- 
TION   UNIT,    (INACnVATION    DES    VUIUS 
DANS  L'EAU  SUR  UNE  FILIERE  DE  PRODUC- 
TION A  OZONATION  ETAGEE), 
Anjou  Recherche,  Maisons-Laffitte  (France).  Lab. 
d'Hygiene  et  Recherche  en  Sante  Publique. 
J.-C.  Joret,  A.  Hassen,  M.  M.  Bourbigot,  F. 
Agbalika,  and  P.  Hartemann. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  871- 
876,  July  1986.  1  fig,  5  tab,  30  ref. 

Descriptors:  *Water  treatment,  'Ozonation,  'Vi- 
ruses, 'Fate  of  pollutants,  'Water  analysis,  Coagu- 
lation, Flocculation,  Seine  River,  Oise  River, 
France,  Disinfection,  Activated  carbon,  Sand  fil- 
ters, Chlorine. 

The  removal  and  inactivation  of  indigenous  viruses 
for  individual  water  treatment  processes  were  in- 
vestigated both  in  a  pilot  (3  cu  m  per  hr)  and  full- 
scale  (4000  cu  m  per  hr)  plant,  treating  water  from 
the  Seine  and  Oise  Rivers,  respectively.  The  initial 
virus  concentration  of  Seine  River  water  entering 
the  pilot  plant  varied  from  190  to  1420  PFU  per 
1000  liters.  The  virus  removal  after  coagulation- 
flocculation  with  35-50  g  per  cu  m  of  water  alumi- 


num chloride  and  settling  was  31-90%  effective 
(130-190  PFU  per  1000  liters  of  decanted  water). 
The  preozonation  of  river  water  (0.8  ppm  during 
2-3  mm  without  residual  oxidant)  inactivated  64- 
97%  of  viruses  (maximum  300  PFU  per  1000 
liters),  and  no  viruses  could  be  isolated  from  550- 
1000  liter  samples  of  sand  filtered  water.  The  treat- 
ment process  for  the  full  scale  industrial  water 
supply  was  preozonation  (0.5-1  ppm  for  1  min), 
storage,  coagulation-flocculation,  settling,  sand  fil- 
tration, second  stage  ozonation  (1.4-1.6  ppm  for  10 
min,  residual  oxidant:  traces  to  0.3  ppm),  activated 
carbon  filtration,  postozonation  (0.4  ppm  free  re- 
sidual for  4  min)  and  chlorine  dioxide  (0.1  ppm). 
Water  samples  taken  after  various  stages  of  treat- 
ment had  low  numbers  of  enterovirus  (10-146  PFU 
per  1000  liters).  Enteroviruses  were  found  in  83% 
of  samples  after  storage,  77%  after  settling,  and 
55%  after  sand  filtration  but  were  not  detected 
after  second  stage  ozonation.  (McFarlane-PTT) 
W87-04054 


EXHAUSTIVE  DEGRADATION  OF  HUMIC 
ACID  IN  WATER  BY  SIMULTANEOUS  APPLI- 
CATION OF  RADIATION  AND  OZONE, 

Japan  Atomic  Energy  Research  Inst.,  Takasaki. 
Takasaki  Radiation  Chemistry  Research  Establish- 
ment. 

H.  Arai,  M.  Arai,  and  A.  Sakumoto. 
Water  Research  WATRAG,  Vol.  20,  No.  7,  p  885- 
891,  July  1986.  9  fig,  1  tab,  27  ref. 

Descriptors:  'Humic  acids,  'Ozonation,  'Ionizing 
radiation,  'Water  treatment,  'Trihalomethanes, 
•Fate  of  pollutants,  'Water  pollution  sources, 
Drinking  water,  Chlorination,  Chloroform,  Chemi- 
cal reactions,  Disinfection,  Degradation,  Raw 
water.  Halogens. 

Halogenated  organics  can  be  produced  during 
chlorine  disinfection  by  the  reaction  of  chlorine 
with  naturally  occurring  humic  materials  in  raw 
drinking  water  such  as  river  water.  Various  meth- 
ods have  been  proposed  to  control  trihalomethanes 
in  drinking  water.  Some  employ  alternative  disin- 
fectants such  as  chlorine  dioxide,  chloramines,  or 
ozone.  Other  methods  seek  to  remove  the  precur- 
sors of  trihalomethanes,  such  as  humic  materials, 
by  pretreatment  with  ozone,  permanganate,  acti- 
vated carbon,  coagulation,  or  ozone-UV  light  com- 
bined. It  was  found  that  simultaneous  use  of  ioniz- 
ing radiation  and  ozone  effectively  degrades  or- 
ganics in  water.  The  degradation  of  humic  acid  in 
water  by  an  ionizing  radiation/ozone  combination 
was  superior  to  either  ozone  or  radiation  alone. 
The  humic  acid  treated  by  this  combination  pro- 
duced only  a  little  trihalomethane  and  total  organ- 
ic halogen.  (McFarlane-PTT) 
W87-O4056 


APPLICATION  OF  FACTOR  ANALYSIS  TO 
SURFACE  WATER  TEST  RESULTS,  (APPLICA- 
TION DE  L'ANALYSE  DES  CORRESPON- 
DANCES  A  DES  RESULTATS  D'ESSAIS  DE 
TRAITEMENT  D'EAUX  DE  SURFACE), 
Paris-7  Univ.  (France).  Lab.  de  Chimie  Minerale 
des  Milieux  Naturels. 

J.  L.  Colin,  A.  L.  Dutot,  G.  Bablon,  and  R.  Vie  Le 
Sage. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  675- 
684,  June  1986.  3  fig,  4  tab,  10  ref. 

Descriptors:  'Water  treatment,  'Statistical  analy- 
sis, 'Mathematical  models,  'Water  treatment,  'Re- 
gression analysis,  'Particulate  matter,  Coagulation, 
Flocculation,  Sedimentation,  Ozonation,  Suspend- 
ed solids,  Surface  water. 

Many  results  show  that  if  a  conventional  coagula- 
tion-flocculation clarification  treatment  line  is 
combined  with  pre-ozanation,  removal  efficiency 
as  regards  particulate  and  dissolved  organics  is 
substantially  enhanced.  Research  on  the  optimum 
balance  between  preozonation  and  coagulation 
treatment  has  turned  out  to  be  difficult  because  of 
the  numerous  parameters  that  are  involved.  In 
order  to  identify  the  most  significant  among  clarifi- 
cation criteria  it  was  necessary  to  develop  a  more 
elaborate  model  than  is  required  for  conventional 
statistical  analysis,  one  capable  of  comparing  all 
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the  intervening  factors.  This  has  been  achieved 
based  on  stepwise  regression  analysis,  measuring  22 
parameters  for  each  sample  of  raw  and  treated 
water.  The  parameters  were  grouped  as  treatment 
parameters,  parameters  concerning  suspended 
solids,  parameters  concerning  organisms,  and  a 
miscellaneous  group.  The  5  main  variables  that 
define  the  complete  clarification  process  were 
number  of  particles  per  ml,  KMnCM,  TOC,  WAC 
and  ozone.  (McFarlane-PTT) 
W87-04065 


OXIDATION  OF  AROMATIC  COMPOUNDS 
BY  HAEMOGLOBIN, 

Centre  de  Recherche  de  Maisons-Laffitte  (France). 
J.  M.  Chapsal,  M.  M.  Bourbigot,  and  D.  Thomas. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  709- 
713,  June  1986.  5  fig,  5  tab,  20  ref. 

Descriptors:  'Water  treatment,  'Enzymes,  'Aro- 
matic compounds,  'Wastewater  treatment,  'He- 
moglobin, 'Enzymatic  oxidation,  Concentration, 
Cost  analysis,  Catalyst,  Carcinogens,  Drinking 
water,  Phenols. 

New  methods  for  the  elimination  of  phenols  and 
aromatic  amines  from  drinking  water  have  in- 
volved two  enzyme  systems.  Polyphenol  oxidase 
with  oxygen,  and  horseradish  peroxidase  (HRP) 
with  hydrogen  peroxide,  permit  the  precipitation 
of  these  pollutants  from  wastewaters.  Phenols  at 
the  low  concentration  usually  found  in  drinking 
water  can  be  removed  with  no  apparent  precipitate 
with  HRP.  These  processes  seem  to  be  limited  by 
the  cost  of  the  catalyst.  The  possibilities  for  oxida- 
tion of  a  phenolic  compound,  such  as  methoxy- 
phenol,  by  free  or  immobilzed  HRP,  hemoglobin, 
or  blood  hemolysate  in  the  presence  of  hydrogen 
peroxide  were  investigated.  Results  indicate  that 
hemoglobin  can  replace  HRP  with  regard  to  its 
activity  and  cost.  Free  blood-hemolysate  removed 
more  than  90%  of  phenol.  Two  conversion  prod- 
ucts were  identified,  4,4'-  and  2,2'-dihydroxybi- 
phenyl,  but  not  in  sufficient  quantity  to  account  for 
all  phenol  removed.  Immobilized  blood  hemoly- 
sate achieved  nearly  complete  removal  of  benzi- 
dine and  o-dianisidine,  two  carcinogenic  aromatic 
compounds  often  found  in  surface  water.  Enzymat- 
ic oxidation  by  hemoglobin  appears  to  be  efficient 
and  useful  in  the  removal  of  micropollutants  from 
drinking  water.  (McFarlane-PTT) 
W87-04069 


ORTHOKINETIC  FLOCCULATION  IN  RAPID 
FILTRATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Public  Health  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-04070 


CHLORINATED    ORGANICS    FROM    CHLO- 
RINE USED  IN  WATER  TREATMENT, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04078 


WATER    DISTRIBUTION    SYSTEM    CORRO- 
SION, 

Florida  Univ.,  Gainesville.  Dept.  of  Engineering 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04087 


EFFECT     OF     INFLUENT     PROPERTY     ON 
FILTER  PERFORMANCE, 

Wisconsin  Univ.-Milwaukee.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field   5D. 
W87-04094 


EVALUATING  FTELD  SCALE  GAC  SYSTEMS 
FOR  DRINKING  WATER, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
R.  M.  Clark,  J.  M.  Symons,  and  J.  C.  Ireland. 
Journal   of  Environmental   Engineering   (ASCE) 


JOEDDU,  Vol.  112,  No.  4,  p  744-  756,  August 
1986.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Water  treatment,  'Activated  carbon, 
'Cost  analysis,  'Design,  'Isotherms,  'Mathemati- 
cal models,  Field  tests,  Prediction,  Mass  transfer, 
Equilibrium,  Adsorption,  Ohio. 

Activated  carbon  has  an  affinity  for  various  organ- 
ic compounds  and  its  use  for  organic  contaminant 
removal  from  water  supplies  has  been  widely  im- 
plemented. Granular  activated  carbon  (GAC)  sys- 
tems under  field  conditions  were  compared  and  the 
various  factors  affecting  operations  were  analyzed. 
A  technique  for  predicting  GAC  performance  was 
developed.  The  technique  using  the  Freundlich 
isotherm  and  logistic  function  formulation  can  be 
applied  directly  to  data  collected  from  field  stud- 
ies, and  the  results  used  to  predict  full-scale  per- 
formance. The  logistic  function  is  applied  to  TOC 
loading  on  a  GAC  bed  using  data  from  a  field 
study  conducted  in  Cincinnati,  Ohio.  The  ap- 
proach is  based  on  mass  transfer  and  equilibrium 
concepts  to  describe  the  adsorption  process  and  to 
characterize  breakthrough  curves.  This  technique 
has  proven  useful  in  evaluating  bench  and  pilot- 
scale  data  and  for  extrapolating  this  data  to  field- 
scale  activities.  The  mathematical  function  that 
describes  the  breakthrough  curves  is  called  the 
logistic  equation.  When  coupled  with  cost  equa- 
tions, this  approach  provides  a  method  that  can  be 
used  to  find  a  minimum  cost  solution  for  a  GAC 
system.  The  approach  has  been  applied  to  a  field- 
scale  example  and  used  to  make  minimum  cost 
design  estimates  for  various  sized  systems.  (McFar- 
lane-PTT) 
W87-04096 


EFFECT  OF  WEAK  CHELATING  AGENTS  ON 
THE  REMOVAL  OF  HEAVY  METALS  BY 
PRECIPITATION  PROCESSES, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-041O0 


APPLICATION    OF   ALUMINAS    LN    WATER 
TREATMENT, 

Aluminum  Co.  of  America,  Alcoa  Center,  PA. 

Alcoa  Labs. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-04102 


LN  SITU  AEROBIC  BIODEGRADATION  OF 
AQULFER  CONTAMINANTS  AT  KELLY  ALR 
FORCE  BASE, 

Air  Force  Engineering  and  Services  Center,  Tyn- 

dall  AFB,  FL. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-04104 


METABOLIC  IDENTIFICATION  OF  GERMS 
ISOLATED  FROM  OZONIZED  WATER 
MLXED  WITH  UNDERGOUND  WATER, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

G.  Fransolet,  G.  Villers,  A.  Goyens,  and  W.  J. 

Masschelein. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 

No.  2,  p  95-106,  Spring  1986.  5  tab,  14  ref. 

Descriptors:  'Enteric  bacteria,  'Ozonation, 
'Groundwater,  'Metabolism,  'Pollutant  identifica- 
tion, 'Bacterial  analysis,  'Water  treatment,  Water 
pollution  sources. 

Water  correctly  treated  with  ozone  is  usually  free 
of  enteric  bacteria  but  groundwater,  even  when 
chlorinated,  is  rarely  sterile.  When  ozonated  water 
is  mixed  with  groundwater,  the  latter  can  inoculate 
the  mixture.  This  study  isolated  20  bacterial  strains 
which  exhibited  a  characteristic  regrowth  in  a 
mixture  of  ozonated  water  and  groundwater. 
These  bacteria  have  been  identified  using  bio- 
chemical tests  of  energetic,  carbohydrate,  lipid, 
proteic,  and  nutritional  metabolism  and  utilization 
of  special  media.  The  20  strains  belong  to  7  fami- 
lies: Pseudomonaceae,  Bacillaceae,  the  Coryne- 
formes    group,    Azotobacteriaceae,    Micrococca- 


ceae,      Enterobacteriaceae      and      Vibrionaceae. 

(McFarlane-PTT) 

W87-04106 


EFFECT  OF  PREOZONATION  ON  THE  CON- 
TROL OF  TRLHALOMETHANE  FORMATION, 

Kyoto  Univ.  (Japan).  Dept.  of  Sanitary  Engineer- 
ing. 

H.  Yamada,  I.  Somiya,  and  F.  Inanami. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  2,  p  129-150,  Spring  1986.  15  fig,  3  tab,  5  ref. 

Descriptors:  'Ozonation,  'Water  treatment, 
'Water  pollution  sources,  'Pollution  control,  *Tri- 
halomethanes,  Chlorination,  Organic  compounds, 
Humic  acids,  Aromatic  compounds,  Comparison 
studies. 

Trihalomethanes  (THMs)  are  produced  when  cer- 
tain organic  materials  are  treated  with  chlorine. 
Ozone  cannot  remove  THMs  by  oxidation  once 
they  have  been  produced,  except  by  the  physical 
process  of  air  stripping.  Ozone  may  decrease  the 
potential  for  organic  materials  to  produce  THMs 
upon  subsequent  chlorination,  depending  on  the 
chemical  composition  of  the  raw  water  as  well  as 
the  conditions  of  ozone  treatment.  This  study  com- 
pares how  preozonation  affects  THM  formation 
with  respect  to  humic  acid,  citric  acid,  and  11 
aromatic  compounds  which  were  components  of 
humic  acid,  all  in  dilute  aqueous  media.  Ozonation 
before  chlorination  may  either  decrease  or  increase 
the  concentrations  of  THM  precursors.  Com- 
pounds which  are  inherently  high  THM  precursors 
(resorcinol,  aniline,  salicylaldehyde,  phenol,  p-hy- 
droxybenzoic  acid)  are  controlled  with  respect  to 
the  increase  in  the  amount  of  ozone  consumed. 
Compounds  with  no  or  low  potential  for  chloro- 
form formation  (hydroquinone,  salicylic  acid, 
methoxybenzene,  benzaldehyde,  benzoic  acid) 
produce  their  maximum  THM  levels  at  a  certain 
value  of  ozone  consumed.  When  1  mg  of  organic 
carbon  consumes  more  than  8  mg  of  ozone,  THM 
formation  from  the  tested  aromatic  compounds  is 
depressed  by  ozone.  Aliphatic  carbonyl  com- 
pounds which  are  the  products  resulting  from  the 
ozonation  of  aromatic  compunds  are  not  significant 
THM  precursors.  The  preozonation  of  humic  acid 
is  not  as  effective  in  reducing  its  THM  formation 
potential  (THMFP)  as  when  simple  aromatic  com- 
pounds are  treated.  However,  the  organic  materi- 
als in  the  effluent  from  a  biological  treatment  proc- 
ess usually  have  a  high  THMFP,  in  comparison 
with  organic  compounds  which  are  contained  in 
raw  wastes.  Therefore,  there  is  a  limitation  in  the 
effectiveness  of  utilizing  biological  treatment  to 
remove  the  precursors  of  THM.  (McFarlane-PTT) 
W87-04107 


PRE-  AND  INTERMEDIATE  OXIDATION  OF 
DRINKING  WATER  WITH  OZONE,  CHLO- 
RINE, AND  CHLORINE  DIOXIDE, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

M.  Schalekamp. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 

No.   2,  p   151-186,   Spring   1986.   56  fig,   31   ref. 

Descriptors:  'Water  treatment,  'Ozonation, 
'Chlorination,  'Drinking  water,  'Oxidation, 
•Water  pollution  sources,  'Chlorine  dioxide,  De- 
tection limits,  Trihalomethanes,  Cost  analysis,  Car- 
cinogens. 

Great  success  in  drinking  water  processing  with 
chlorine  gas  was  achieved  after  the  turn  of  the 
century.  The  development  of  analytical  techniques 
capable  of  detecting  substances  at  very  low  con- 
centrations established  the  presence  of  chloroform 
and  other  chlorinated  compounds  in  treated  drink- 
ing water  as  the  result  of  chlorination.  It  has  now 
been  discovered  that  a  small  dose  of  chlorine  diox- 
ide is  sufficient  to  drastically  reduce  the  formation 
of  chloroform  and  other  trihalomethanes.  Future 
treatment  will  involve  preoxidation  with  ozone  in 
lieu  of  chlorine  and  chlorine  dioxide.  Ozone  has 
proven  to  be  the  most  economical  oxidation  proc- 
ess for  preventing  the  formation  of  toxic  or  carci- 
nogenic substances.  Pre-  and/or  intermediate  oxi- 
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dation  with  ozone  will  be  the  preferred  treatment 
for  the  foreseeable  future.  (McFarlane-PTT) 
W87-O4108 


ADSORPTION  CHARACTERISTICS  OF  FLUO- 
RIDE ONTO  HYDROUS  ALUMINA, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

O.  J.  Hao,  and  C.  P.  Huang. 

Journal  of  Environmental  Engineering  (ASCE) 
JOEEDU,  Vol.  112,  No.  6,  p  1054-1069,  December 
1986.  9  fig,  1  tab,  29  ref,  append. 

Descriptors:  *Water  treatment,  *Water  quality 
control,  'Adsorption  characteristics,  'Fluorides, 
•Hydrous  alumina,  Hydrogen  ion  concentration, 
Chemical  complexes.  Titration,  Dissolution,  Chem- 
ical reactions,  Ions,  Aluminum,  Acidity,  Water 
analysis. 

The  removal  of  fluoride  from  drinking  water  can 
be  important  to  dental  hygiene.  Numerous  reports 
have  addressed  the  problems  associated  with  ex- 
cessive concentrations  of  fluoride  in  drinking 
water.  Moreover,  high  concentrations  of  fluoride 
in  streams  can  also  be  toxic  to  aquatic  organisms. 
Consequently,  extensive  research  has  been  per- 
formed on  the  removal  of  fluoride  from  water. 
Fluoride  removal  by  activated  alumina,  Type  F-l, 
depends,  primarily  on  the  pH  and  surface  loading. 
The  optimal  pH  for  fluoride  removal  is  approxi- 
mately 5.  However,  at  pH  <6.0,  the  aluminum 
(III)  dissolved  from  activated  alumina  reacts  with 
fluoride  ions  and  forms  alumino-fluoro  complexes. 
These  complexes  are  unstable  in  neutral  or  alkaline 
pH  regions.  Consequently,  the  role  of  pH  in  mini- 
mizing alumina  dissolution  as  opposed  to  maximiz- 
ing fluoride  removal  must  be  considered.  An  alka- 
limetric  titration  method  was  used  to  determine  the 
surface  acidity  of  the  activated  alumina.  A  surface 
complex  formation  model  was  used  to  describe  the 
removal  of  fluoride  by  activated  alumina.  These 
reaction  mechanisms  can  be  identified  as  a  surface 
complex  formation  involving  AlOH  and 
Al(OH)2(+).  Polynuclear  surface  complex  may  be 
formed  at  high  surface  loading.  (Alexander-PTT) 
W87-04186 


DENTAL  BENEFITS  OF  LIMITED  EXPOSURE 
TO  FLUORIDATED  WATER  DM  CHILDHOOD, 

Michigan  Univ.,  Ann  Arbor.  Program  in  Dental 
Public  Health. 

B.  A.  Burt,  S.  A.  Eklund,  and  W.  J.  Loesche. 
Journal  of  Dental  Research  JDREAF,  Vol.  61, 
No.  11,  p  1322-1325,  November  1986.  5  tab,  28  ref. 

Descriptors:  'Water  treatment,  'Drinking  water, 
•Water  pollution  effects,  'Caries,  'Public  health, 
•Fluoridation,  *Benefits,  'Epidemiology,  Strepto- 
coccus, Population  exposure,  Bacteria. 

Caries  experience  and  Streptococcus  mutans  pro- 
portions from  fissure  plaque  in  school-children 
who  lived  for  at  least  three  years  in  a  non-fluori- 
dated community  were  assessed.  The  cohort  was 
divided  into  those  who  had  lived  all  their  lives  in 
non-fluoridated  communities,  and  those  who  had 
lived  for  some  time  previously  in  a  fluoridated 
community.  The  children  were  aged  6-7  yrs  at  the 
beginning  of  the  study.  Children  with  previous 
residence  in  the  fluoridated  communities  devel- 
oped 26.8%  less  caries  in  their  permanent  teeth 
during  the  study  than  did  the  children  who  had 
lived  m  non-fluoridated  communities  all  their  lives, 
and  had  29.8%  less  caries  after  three  years.  Differ- 
ences between  the  groups  in  Streptococcus  mutans 
proportions  from  fissure  plaque  could  not  be  dem- 
onstrated. The  dental  benefits  could  not  be  attrib- 
uted to  socio-economic  differences  between  the 
groups.  Despite  evidence  that  the  benefits  of  limit- 
ed ingestion  of  fluoridated  water  are  topical  in 
nature,  the  fact  that  many  of  the  affected  teeth  in 
this  study  were  unerupted  at  the  time  of  the  fluo- 
ride exposure  means  that  pre-emptive  benefits 
cannot  be  ruled  out.  (Author's  abstract) 
W87-04219 


SUBSURFACE  LOCATING  GETS  SMART, 

J.  T.  Minarovic. 

Water  Engineering  and  Management  WENMD2, 


Vol.   133,  No.   10,  p  34-35,  October  1986.  3  fig. 

Descriptors:  'Maintenance,  'Pipelines,  'Technolo- 
gy, 'Underground  structures,  'Subsurface  locat- 
ing, 'Electronic  equipment,  Radioactivity  tech- 
niques, Cost-benefit  analysis. 

Finding  the  exact  location  of  a  junction  or  compo- 
nent in  an  underground  water  or  wastewater  line  is 
an  essential  part  of  pipeline  maintenance.  Sites 
must  not  only  be  located,  but  identified  without 
damage  to  other  utilities  that  may  be  sharing  the 
same  or  adjacent  trench  space.  Metal  detectors  are 
neither  sophisticated  nor  specific  enough  to  serve 
as  adequate  location  devices.  The  four  primary 
devices  available  for  locating  point  sites  under- 
ground are  permanent  magnets,  radioactive  mark- 
ers, active  direct  buried  devices,  and  passive  direct 
buried  devices.  Passive  direct  locators  have  a 
unique  'fingerprint'  that  makes  location  both  easy 
and  reliable.  Markers  are  placed  at  key  points  in 
the  line  during  construction  or  maintenance.  They 
can  be  placed  up  to  six  feet  deep,  and  have  a  life 
expectancy  of  up  to  40  years  underground.  They 
can  be  placed  to  locate  buried  valves,  non-metallic 
lines,  repair  points,  PVC  pipes,  ownership  demar- 
cation points,  snow-covered  installations,  and  road 
crossings;  house  connections,  laterals,  road  cross- 
ings, clean-outs,  and  repair  sections  may  be  pin- 
pointed for  marking  wastewater  sites.  The  two 
types  of  passive  direct  locators  currently  available 
are  described.  (Doria-PTT) 
W87-04226 


CHLORINATION  SYSTEM  FIGHTS  BACTE- 
RIA PROBLEM, 

Presbyterian-Univ.  Hospital,  Pittsburgh,  PA. 
D.  Falce. 

Water  Engineering  and  Management  WENMD2, 
Vol.   133,  No.   10,  p  36-37,  October  1986.   1  fig. 

Descriptors:  'Disinfection,  'Chlorination,  'Bacte- 
ria, 'Public  health,  'Water  treatment,  'Water 
supply,  'Water  quality  management,  'Hospitals, 
Legionella,  Technology,  Cooling  towers,  Chlo- 
rine, Residual  chlorine. 

The  hot  water  tanks  at  Pittsburgh's  Presbyterian- 
University  Hospital  were  found  to  be  heavily  con- 
taminated by  Legionella  following  an  outbreak  of 
illness.  A  special  infection  control  committee  rec- 
ommended hypochlorination  of  the  hot  water 
supply.  Implementation  took  place  in  two  phases. 
A  hypochlorite  metering  pump  was  installed  in  the 
domestic  water  line  to  chlorinate  incoming  water 
before  it  entered  the  hot  water  loop.  A  control 
signal  from  the  main  plant  flowmeter  activated  the 
pump  to  adjust  the  feed  rate  to  the  amount  of 
water  entering  the  hospital.  Since  the  system 
lacked  feedback  control,  a  second  system  was  in- 
stalled with  a  residual  chlorine  analyzer  as  a  fine 
adjustment  for  the  total  end-control  of  the  hot 
water  cycle.  The  two  systems  operate  independ- 
ently, providing  back-up  capabilities  for  either 
chlorination  process  in  the  event  of  a  breakdown. 
(Doria-PTT) 
W87-04227 


RAPID  DETERMINATION  OF  FLUORIDE  IN 
POTABLE  WATERS  BY  POTENTIOMETRIC 
FLOW  INJECTION  ANALYSIS, 

South  Australian  Inst,  of  Tech.,  Adelaide.  School 

of  Chemical  Technology. 

D.  E.  Davey,  D.  E.  Mulcahy,  and  G.  R. 

O'Connell. 

Analytical  Letters  ANALBP,  Vol.  19,  No.  13/14, 

p  1387-1406,  July  1986.  6  fig,  1  tab,  22  ref. 

Descriptors:  'Fluorides,  'Chemical  analysis,  'Po- 
table water,  'Flow  injection  analysis,  'Potentiom- 
eters, 'Electrodes,  'Water  analysis,  Calibrations, 
Detection  limits,  Reagents,  Optimization. 

A  potentiometric  flow  injection  analysis  system  is 
described,  enabling  tap  water  and  other  fluoride- 
bearing  matrices  of  low  interferent  level  to  be 
determined  at  the  rate  of  360  samples  per  hour 
using  an  electrode  polished  with  slurried  alumina. 
Important  parameters,  such  as  carrier  stream  com- 
position, sample  volume,  and  detector  cell  design, 
are  discussed  with  respect  to  this  system.  Fluoride 


electrodes  regenerated  with  silver  fluoride  and 
silver  epoxy  are  evaluated  in  flow  injection  mode, 
both  before  and  after  polishing.  By  reducing  the 
injected  sample  volumes  further,  rates  of  600/hr 
are  attainable,  although  with  lower  sensitivity.  The 
level  of  fluoride  in  the  carrier  stream  should  be 
chosen  to  suit  the  range  of  sample  concentrations 
under  study.  Since  sensitivity  is  greatly  diminished 
with  negative  peaks,  a  background  of  fluoride 
some  10  times  lower  than  that  expected  in  the 
samples  should  provide  excellent  response  charac- 
teristics. It  would  also  permit  an  adequate  spread 
of  standards  either  side  of  the  sample  concentration 
range  for  the  purposes  of  better  calibration.  (Au- 
thor's abstract) 
W87-04232 


HONOLULU'S  NEW  SCAD  A  SYSTEM, 
Honolulu  Board  of  Water  Supply,  HI. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04263 


AUTOMATING       WATER       CONSUMPTION 
DATA  MANIPULATION, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04264 


SIMULATING  WATER  SYSTEM  OPERATION 
DURING  PERIODS  OF  DROUGHT, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
D.  Randall,  M.  H.  Houck,  and  J.  R.  Wright. 
Journal    of    the    American    Water    Association 
JAWWA5,  Vol.  78,  No.  8,  p  53-60,  August  1986.  8 
fig,  2  tab,  7  ref,  append. 

Descriptors:  'Mathematical  models,  'Water  supply 
systems,  'Drought,  'Computer  programs,  Linear 
programming,  Indianapolis,  Indiana,  Operating 
policies. 

A  multiobjecti ve  optimization  model  that  describes 
the  water  supply  system  of  the  Indianapolis  (Ind.) 
Water  Company  was  formulated  and  tested.  This 
Model  is  not  intended  to  be  a  device  that  controls 
the  water  system  but  is  a  tool  to  study  broad 
operating  policies.  This  linear  program  is  proposed 
as  a  tool  for  studying  the  system  during  periods  of 
drought.  Four  conflicting  objectives,  eight  supply 
sources,  three  reservoirs,  and  twelve  pressure  dis- 
tricts are  included  in  the  model,  which  was  used  to 
study  both  long-term  and  real  time  operations. 
(Author's  abstract) 
W87-04265 


DEVELOPING  AND  APPLYING  THE  WATER 
SUPPLY  SIMULATION  MODEL, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

R.  M.  Clark,  and  R.  M.  Males. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  8,  p  61-65,  August  1986.  8 

fig,  1  tab,  7  ref. 

Descriptors:  'Simulation,  'Water  supply  systems, 
•Water  distribution,  *Model  testing,  New  Vienna, 
Ohio,  Water  supply,  Ecomomic  aspects,  Hydraulic 
equipment,  Spatial  distribution. 

The  water  Supply  Simulation  Model  is  a  series  of 
computer  programs  that  allows  for  evaluation  of 
the  physical  and  economic  characteristics  of  a 
water  distribution  system  in  a  spatial  framework. 
Development  of  the  model  and  its  application  to 
the  water  supply  system  of  the  village  of  New 
Vienna,  Ohio,  are  described.  The  water  supply 
simulation  model  is  not  restricted  to  water  supply 
problems.  The  model  should  be  applicable  to  the 
analysis  of  any  system  that  can  be  characterized  as 
a  distribution  network  overlaid  on  some  spatial 
distribution  of  supply  and  demand.  (Author'  sum- 
mary) 
W87-04266 
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INFLUENCE  OF  COAGULATION  ON  REMOV- 
AL OF  ORGANICS  BY  GRANULAR  ACTIVAT- 
ED CARBON, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

M.  J.  Semmens,  A.  B.  Staples,  G.  Hohenstein,  and 

G.  E.  Norgaard. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  8,  p  80-84,  August  1986.  8 

fig,  4  tab,  14  ref.  EPA  Grant  CR  806377. 

Descriptors:  *Water  treatment,  *Chemical  treat- 
ment, 'Activated  carbon,  'Coagulation,  'Pretreat- 
ment  of  water,  Alum,  Adsorption,  Mississippi 
River,  Organic  carbon,  Cost  analysis,  Trihalometh- 
anes,  Organic  compounds. 

Coagulation  of  Mississippi  River  Water  improved 
the  removal  of  total  organic  carbon  (TOC)  and 
trihalomethane  precursors  by  granular  activated 
carbon.  This  increased  removal  is  thought  to  be 
due  to  the  reductions  in  TOC  and  in  poorly  ad- 
sorbed higher-molecular-weight  organics  that  are 
achieved  by  coagulation.  A  cost  analysis  indicated 
that  very  high  coagulant  dosages  would  be  needed 
during  pretreatment  to  minimize  the  overall  costs 
of  chemical  treatment.  (Author's  abstract) 
W87-O4270 


DESIGN  AND  EVALUATION  OF  AN  AUl- 
STRTPPING  TOWER  FOR  REMOVING  VOCS 
FROM  GROUNDWATER, 

Michigan  Technological  Univ.,  Houghton.  Bio- 
Source  Inst. 

D.  W.  Hand,  J.  C.  Crittenden,  J.  L.  Gehin,  and  B. 
W.  Lykins. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  9,  p  87-97,  September 
1986.  9  fig,  12  tab,  22  ref. 

Descriptors:  'Water  treatment,  •Air-stripping 
tower,  *Performance  evaluation,  'Design  stand- 
ards, 'Organic  compounds,  'Organochlorine  com- 
pounds, 'Groundwater  pollution,  Wausau,  Cost 
analysis,  Pollutants,  Contamination. 

An  air-stripping  tower  was  designed  to  treat  1500 
gpm  (0.09464  cu  m/s)  of  groundwater  contaminat- 
ed with  tricholorothylene,  tetrachloroethene,  tolu- 
ene, ethyl  benzene,  and  isomers  of  xylene.  A  sim- 
plified procedure  for  designing  a  tower  with  the 
smallest  volume  and  energy  requirements  was 
used.  Data  for  the  first  four  months  of  operation 
demonstrated  excellent  removals  for  the  six  vola- 
tile organic  compounds.  The  cost  of  treatment  was 
about  $0.0586/1000  gal  (3.785  cu  m)  of  water  treat- 
ed. Operating  problems,  microbiological  analyses, 
and  data  regarding  total  organic  halogen  (TOX) 
and  TOX  formation  potential  are  summarized. 
(Author's  abstract) 
W87-04275 


WEAK-ACTD  ION  EXCHANGE  FOR  REMOV- 
ING BARIUM,  RADIUM,  AND  HARDNESS, 

Los  Angeles  County  Sanitation  Districts,  Whittier, 

CA. 

D.  W.  Synder,  V.  L.  Snoeyink,  and  J.  L.  Pfeffer. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  9,  p  98-104,  September 

1986.   5  fig,  7  tab,   19  ref.  EPA  Contract  CR- 

808912. 

Descriptors:  'Water  treatment,  'Ion  exchange, 
•Performance  evaluation,  'Barium,  'Radium, 
•Hardness,  Regeneration,  Heavy  metals,  Hydro- 
gen. 

Weak-acid  resin  in  the  hydrogen  form  was  found 
to  effectively  remove  barium,  radium,  and  hard- 
ness, without  increasing  the  sodium  content  of  the 
product  water.  The  maxium  capacity  of  the  weak- 
acid  resin  was  about  2.3  times  that  of  strong-acid 
resin,  and  much  less  spent  regenerant  per  unit 
volume  of  water  treated  was  produced  from  a 
weak-acid  column  than  from  a  strong-acid  column. 
There  are  some  disadvantages  to  weak-acid  ion 
exchange:  swelling  of  the  resin  during  exhaustion, 
the  need  to  remove  noncarbonate  hardness,  the 
necessity  of  stripping  carbon  dioxide  from  the 
product  water  and  adjusting  the  pH,  and  the  prob- 
able higher  cost.  (Author's  abstract) 


W87-04276 


OCCURENCE  AND  PUBLIC  HEALTH  SIG- 
NIFICANCE OF  INVERTEBRATES  IN  DRINK- 
ING WATER  SYSTEMS, 

Millipore  Corp.,  Bedford,  MA.  Membrane  Prod- 
ucts Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04277 


DETERMINATION  OF  TOTAL  AND  COM- 
BINED CHLORINE  IN  WATER  WITH  THE 
PYRIDINE-PYRAZOLONE  REAGENT, 

Josai  Univ.,  Sakado  (Japan).  Faculty  of  Pharma- 
ceutical Sciences. 

S.  Kanno,  T.  Okitsu,  and  Y.  Hirose. 
Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  707- 
715,  1986.  3  fig,  6  tab,  4  ref. 

Descriptors:  'Water  analysis,  'Sample  preparation, 
'Chlorine,  'Analytical  methods,  'Chemical  analy- 
sis, Calibrations,  Chemical  treatment,  Chemical  re- 
actions, Chemical  processes. 

Among  the  methods  available  for  the  determina- 
tion of  residual  chlorine  in  water,  both  the  o- 
tolidine  method  and  the  N,N-diethyl-p-phenylene- 
diamine  (DPD)  method  are  widely  used.  However, 
both  methods  have  the  following  two  difficulties: 
(a)  the  calibration  curves  for  free  and  combined 
chlorine  are  not  the  same,  and  (b)  combined  chlo- 
rine reacts  slowly  with  the  reagent,  causing  a 
positive  error  in  the  determination  of  free  chlorine. 
An  improved  method  for  the  determination  of 
residual  chlorine  in  water  is  described.  The  princi- 
ple of  this  method  is  based  on  the  conversion  of 
total  chlorine  to  cyanogen  chloride  with  potassium 
cyanide,  followed  by  color  development  with  pyri- 
dine-pyrazolone reagent.  For  the  determination  of 
combined  chlorine,  sodium  arsenite  was  used  to 
eliminate  free  chlorine.  The  calibration  curves  for 
free  and  combined  chlorine  were  identical.  (Alex- 
ander-PTT) 
W87-04283 


IN  SITU  BIORESTORATION  AS  A  GROUND 
WATER  REMEDIATION  TECHNIQUE, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5G. 

W87-04332 

5G.  Water  Quality  Control 

MICROCOMPUTERS  AND  WATER  QUALITY 
MODELS:  ACCESS  FOR  DECISION  MAKERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

T.  M.  Heidtke,  M.  T.  Auer,  and  R.  P.  Canale 

Water    Pollution    Control    Federation    Journal 

JWPFA,  Vol.  58,  No.  10,  p  960-966,  October  1986. 

7  fig,  3  tab,  25  ref. 

Descriptors:  'Water  quality  control,  'Model  stud- 
ies, 'Management  planning,  'Green  Bay,  'Lake 
Michigan,  'Computer  programs,  'Computer 
models,  Phosphorus,  Water  pollution  sources, 
Nonpoint  pollution  sources,  Algorithms. 

Computations  and  techniques  demonstrated  here 
illustrate  application  of  coupled  microcomputer 
models  for  estimating  the  impact  of  land  use  on 
phosphorus  loading  and  water  quality  for  Green 
Bay.  The  water  quality  framework  is  highly  adapt- 
able and  may  be  conveniently  expanded  to  include 
point  source  and  atmospheric  loads.  The  nonpoint 
source  model  may  be  used  to  calculate  loads  for 
other  pollutants,  when  unit  area  loads  are  avail- 
able. The  structure  is  suitable  for  application  to 
other  cases,  including  large  lake  systems  and  inland 
lakes.  The  methodology  offers  water  quality  man- 
agers direct,  hands-on  access  to  a  quantitative  deci- 
sion-making tool  applicable  to  macroscopic  water- 
shed planning  studies.  The  approach  takes  advan- 
tage of  the  powerful  visual  communication  poten- 
tial of  the  microcomputer  and  emerging  technol- 
ogies to  facilitate  its  use  at  all  levels  of  manage- 
ment and  decision-making.  The  modeling  frame- 


Water  Quality  Control — Group  5G 

work  is  not  intended  to  replace  or  detract  from  the 
value  of  more  complex  mathematical  models  in 
water  quality  analyses.  Rather,  the  framework  is 
complementary  to  the  latter,  that  is,  it  provides  a 
means  of  screening  a  multitude  of  remedial  actions 
and  water  quality  management  options  to  identify 
a  select  set  of  alternatives  to  be  further  examined. 
Further  examination  of  a  more  specific  set  can  then 
be  done  with  more  complex,  data-intensive  model- 
ing algorithms.  The  framework  presented  here 
demonstrates  an  interactive,  user-friendly  planning 
and  management  tool  that  serves  a  critical  role  by 
furthering  the  integration  of  models  and  emerging 
modeling  technologies  into  the  decision-making 
process.  (Lantz-PTT) 
W87-03352 


TEMPORAL  DISTRIBUTION  OF  FAECAL 
POLLUTION  INDICATORS  AND  OPPORTUN- 
ISTIC PATHOGENS  AT  A  LAKE  ONTARIO 
BATHING  BEACH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Microbiology  Labs. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-03360 


LIMESTONE  SLURRY  REDUCES  PHYSIO- 
LOGICAL STRESS  AND  INCREASES  SURVTV- 
AL  OF  ATLANTIC  SALMON  (SALMO  SALAR) 
IN  AN  ACIDIC  NORWEGIAN  RTVER, 

Direktoratet    for    Vilt    og    Ferskvannsfisk,    Aas 
(Norway).  Fish  Research  Div. 
B.  O.  Rosseland,  O.  K.  Skogheim,  H.  Abrahamsen, 
and  D.  Matzow. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  10,  p  1888-1893, 
October  1986.  4  fig,  1  tab,  31  ref. 

Descriptors:  'Liming,  'Detoxification,  'Water 
pollution  treatment,  'Water  pollution  control, 
•Physiological  stress,  *Survival,  *Salmon,  *River 
Vaaraana,  Norway,  Smolt,  Aluminum,  Mortality, 
Toxic  effects,  Running  waters,  Recruitment,  Neu- 
tralization, Fish  populations,  Toxic  zones,  Wells, 
Fish  physiology,  Speciation,  Atlantic  Salmon,  Hy- 
drogen ion  concentration. 

Many  fish  species  are  dependent  on  running  waters 
(brooks  and  rivers)  for  recruitment,  and  recruit- 
ment failure  has  been  identified  as  a  primary  cause 
for  salmonid  declines  in  acid  waters.  Restoration  of 
a  self-reproducing  fish  population  in  an  acidic  lake 
is  likely  to  require  not  only  neutralization  of  the 
lake  itself,  but  also  neutralization  of  tributary 
brooks  and  rivers.  Smolts  of  Atlantic  salmon 
(Salmo  salar)  were  exposed  for  70  h  in  the  acidic 
River  Vaaraana,  southern  Norway  (Q=  1.3  cu  m/ 
s,  pH  =  4.4-5.6,  Ca  =  0.6-1.5  mg/L,  labile  Al  = 
50-100  microgram(ug)/L),  to  waters  neutralized  by 
addition  of  limestone  slurry.  Chemical  and  biologi- 
cal parameters  were  measured  upstream  of  the 
liming  site  and  20,  100,  1000,  2000,  and  3500  m 
downstream.  Addition  of  limestone  slurry  effec- 
tively increased  pH  from  4.6  to  6.9,  Ca  from  0.6  to 
2.6  mg/L,  and  reduced  the  labile  Al  concentration 
from  59  to  35  ug/L  immediately  downstream  of 
the  liming  site  (20  m,  after  30  s).  In  the  untreated 
upstream  waters,  salmon  smolts  lost  plasma  CI 
rapidly,  and  all  fish  died  within  36  h.  In  spite  of  the 
slight  oversaturation  of  labile  Al  immediately 
downstream  of  the  base  addition,  no  mortality 
occurred  in  neutralized  waters.  Relatively  high  Ca 
concentrations  may  have  mitigated  potential  toxic 
effects  from  Al  oversaturation.  Plasma  CI  levels 
did  not  vary  with  distance  downstream.  Detoxifi- 
cation of  running  waters  with  highly  toxic  levels  of 
pH  and  Al  can  successfully  be  performed  by  addi- 
tion of  limestone  slurry.  (AJexander-PTT) 
W87-03372 


LOCKING  HORNS  WITH  THE  GROUNDWAT- 
ER ISSUE, 

T.  Arthur. 

Farm  Chemicals  FARCAC,  Vol.  148,  No.  11,  p 

15-16,  November  1985. 

Descriptors:  'Groundwater  pollution,  'Fertilizers, 
•Pesticides,     'Financing,     'Liability     insurance, 
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Group  5G — Water  Quality  Control 

Credit  sources.  Retailing,  Pollution  control  regula- 
tions, Product  containment  systems. 

Fears  of  the  consequences  of  discovery  of  ground- 
water pollution  from  fertilizers  and  pesticides, 
combined  with  the  farm  crisis  in  the  United  States, 
have  put  strong  pressures  on  fertilizer  and  agricul- 
tural chemical  dealer/applicators.  On  the  one 
hand,  farmers  are  asking  for  more  credit  from  their 
fertilizer  dealers  because  they  cannot  get  it  from 
local  banks.  On  the  other,  insurers  are  cancelling 
liability  policies,  raising  rates,  or  deleting  the 
clauses  covering  groundwater  pollution,  thus  forc- 
ing the  dealers  to  find  other  sources  of  insurance. 
Some  dealers  are  going  without  insurance.  As  a 
result  of  the  these  two  pressures  on  their  financial 
status,  dealers  are  often  unable  to  install  new  prod- 
uct containment  systems  or  otherwise  comply  with 
pollution  control  regulations.  At  present  there  is 
no  easy  solution  for  the  fertilizer/agricultural 
chemical  dealer  faced  with  credit,  groundwater 
regulation,  and  insurance  problems.  (Rochester- 
PTTj 
W87-03395 


CONTROLLING  ALGAE  IN  WATER  SUPPLY 
IMPOUNDMENTS, 

Illinois  Stole  Water  Survey,  Peoria.  Water  Quality 

Section. 

R.  K.  Raman. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.  8,  p  41-43,  August  1985.  1 

fig,  28  ref. 

Descriptors:  'Algal  control,  'Reservoirs,  'Water 
supply,  'Eutrophjcation,  Tastes,  Odors,  Organo- 
leptic properties,  Nutrients,  Copper  sulfate,  Lakes, 
Destratification,  Drawdown,  Algae,  Algicides, 
Pesticides,  Chelating  agents. 

Although  algae  are  essential  to  lake  and  reservoir 
ecosystems,  excessive  growth  leads  to  eutrophica- 
tion,  objectionable  tastes  and  odors,  reduced  filter 
runs,  and  increased  treatment  chemical  costs.  Vari- 
ous techniques  for  controlling  algae  were  dis- 
cussed, including  nutrient  control,  biological  con- 
trol (e.g.,  pathogens,  grazers,  biomanipulation), 
physical  control  (e.g.,  harvesting,  light  exclusion, 
dredging),  destratification,  and  chemical  control. 
The  application  of  algicides  is  the  most  widely 
used  technique.  This  usually  involves  copper  com- 
pounds, especially  copper  sulfate.  The  chemistry  of 
copper  sulfate  in  the  lake  environment  was  re- 
viewed. In  waters  of  high  alkalinity,  the  solubility 
of  copper  is  reduced  significantly,  decreasing  its 
effectiveness.  Chelating  agents  such  as  triethanola- 
mine  and  citric  acid  should  increase  the  effective- 
ness of  copper  sulfate  in  alkaline  waters.  Algicides 
may  be  applied  to  water  supply  impoundments  by 
bag  dragging,  dry  feeding  behind  power  boats, 
liquid  spraying,  or  aerial  application  of  dry  or  wet 
material.  A  slow-release,  single-point  method  of 
applying  algicides  in  conjunction  with  lake  destra- 
tification was  reported  to  be  very  effective  and 
economical  in  controlling  blue-green  algae  in  an 
Illinois  impoundment.  (Doria-PTT) 
W87-03439 


ESTIMATING  THE  VALUE  OF  IMPROVED 
WATER  QUALITY  IN  AN  URBAN  RIVER 
SYSTEM, 

Illinois  Univ.  at  Chicago  Circle.  School  of  Public 

Health. 

K.  Croke,  R.  Fabian,  and  G.  Brenniman. 

Journal  of  Environmental  Systems,  Vol.  16,  No.  1, 

p  13-24,  1986-87.  4  tab,  5  ref. 

Descriptors:  •Economic  aspects,  •Estimating, 
•Water  quality,  *Value,  *Benefits,  •Urban  areas, 
•Rivers,  Public  benefits,  Metropolitan  water  man- 
agement, River  systems,  Combined  sewer  over- 
flows, Overflow,  Chicago  Deep  Tunnel  project, 
Tunnels,  Social  aspects,  Social  values. 

Improved  water  quality  in  metropolitan  area  rivers 
is  one  of  the  benefits  that  can  be  derived  from 
controlling  combined  sewer  overflow  in  older 
large  cities.  The  value  that  cleaner  rivers  would 
have  to  Chicago  citizens  was  estimated,  and  an 
important  component  of  value  to  which  the  Chica- 
go Deep  Tunnel  project  can  be  expected  to  con- 


tribute was  thus  measured.  In  a  contingent  value 
survey,  average  annual  household  values  ranging 
from  about  $30  to  $50  were  observed  for  various 
degrees  of  improvement.  An  important  result  is 
that  from  two-thirds  to  nine-tenths  of  these  reflect 
the  intrinsic  value  of  the  rivers-nonuse  values  relat- 
ed to  the  existence  of  clean  rivers  or  the  option  to 
use  them  in  the  future.  The  credibility  of  the 
results  was  confirmed  by  a  comparison  with  simi- 
lar published  studies.  (Author's  abstract) 
W87-03440 


EVALUATION  OF  EIGHT  WASTELOAD  AL- 
LOCATION METHODS, 

Villanova  Univ.,  PA.  Dept.  of  Civil  Engineering. 
R.  A.  Chadderton,  and  I.  S.  Kropp. 
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lative capacity. 

Eight  wasteload  allocation  strategies  were  evaluat- 
ed based  on:  total  cost  of  implementation,  equity  in 
distributing  costs  and  loads  among  dischargers, 
effectiveness  in  use  of  available  waste  assimilative 
capacity,  and  sensitivity  to  changes  in  water-qual- 
ity-related variables.  One  method,  which  allocated 
equal  percentages  of  the  maximum  allowable  dis- 
solved oxygen  deficit,  was  eliminated  as  a  feasible 
strategy  because  it  led  to  excessive  costs  and 
overly  conservative  load  estimates.  The  other 
seven  methods  remained  viable  alternatives.  Two 
sets  wasteload  allocation  (WLA)  methods  which 
can  produce  similar  results  are  equal  incremental 
cost  per  MGD  and  equal  incremental  cost  per 
pound  of  pollutant  removed  or,  effluent  concentra- 
tion inversely  proportional  to  raw  load  and  equal 
total  cost  per  pound  of  pollutant  removed.  Both 
sets  of  methods  assign  high  treatment  efficiencies 
to  the  largest  volume  discharger  while  assigning 
the  lowest  possible  treatment  level  to  the  other 
dischargers.  Variations  in  cost  estimates,  due  to 
data  perturbation,  between  the  two  sets  fell  within 
the  error  limits  (20-25%)  of  the  cost  equations 
used.  Changes  in  total  load  values  were  also  rela- 
tively insignificant,  always  less  than  10%.  All  four 
of  these  methods  are  comparably  sensitive  to  data 
perturbations.  Two  of  the  methods,  equal  percent 
treatment  and  equal  total  mass  discharged  per  day, 
proved  to  be  insensitive  to  the  data  alterations 
performed.  The  method  of  equal  percent  of  the 
maximum  allowable  deficit  consistently  provided 
the  smallest  total  loads  with  associated  highest 
costs.  While  the  results  of  this  study  are  specific 
for  a  particular  stream  (the  Upper  Schuylkill  River 
in  Pennsylvania),  the  methods  may  be  used  to 
evaluate  the  effectiveness  of  different  WLA  meth- 
ods in  any  given  situation.  Individual  methods  may 
prove  to  be  effective  in  satisfying  a  specific  water 
quality  objective.  The  method  of  equal  percent 
removal  (treatment)  met  the  objectives  of  this 
study.  This  method  would,  therefore,  be  the  most 
likely  candidate  for  routine  use.  (Lantz-PTT) 
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VIRGINIA, 
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Available   from   National   Technical   Information 
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pollution,  •Underground  storage,  ^Virginia,  Haz- 
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tank  leakage,  Water  pollution  sources,  Manage- 
ment options. 

Leaking  underground  petroleum  storage  tanks  rep- 
resent an  increasing  threat  to  the  quality  of  Virgin- 
ia's groundwater.  Along  with  septic  systems  and 
surface  impoundments,  underground  storage  tanks 
are  listed  as  major  sources  of  groundwater  con- 
tamination in  the  state,  and  the  number  of  com- 
plaints of  groundwater  contaminated  by  petroleum 
has  risen  more  than  sevenfold  since  fiscal  year 


1979,  according  to  figures  compiled  by  the  Virgin- 
ia State  Water  Control  Board  (SWCB).  Since  eight 
of  ten  Virginians  get  at  least  part  of  their  drinking 
water  from  underground  sources,  the  potential 
problem  from  leaking  underground  tanks  is  large. 
Particular  areas  of  concern  include  limestone  areas 
such  as  the  Shenandoah  Valley,  where  groundwat- 
er flow  is  sometimes  in  the  feet-per-hour  range, 
and  the  Coastal  Plain  where  pollution  of  shallow 
aquifers  also  can  spread  quickly.  Information  is 
presented  on  the  causes  of  leaks,  their  frequency  in 
Virginia,  the  costs  of  remedial  and  preventive 
technologies,  and  current  federal  and  state  man- 
agement programs.  Three  options  are  presented  for 
consideration  in  formulating  a  management  frame- 
work for  underground  storage  of  petroleum  prod- 
ucts in  Virginia.  (USGS) 
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North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Crop  Science. 
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MANAGEMENT    PROGRAM    FOR    ALLIGA- 
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North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Crop  Science. 
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Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J.  C.  Loftis,  R.  H.  Montgomery,  J.  Harris,  D. 
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Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-215928. 
Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 
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A  review  of  federal  and  state  laws  and  regulations 
dealing  with  ground  water  quality  monitoring  re- 
vealed that  the  primary  objective  of  monitoring  is 
the  detection  of  adverse  changes  in  quality  due  to 
regulated  facilities.  State  agencies  are  beginning  to 
statistically  analyze  monitoring  data  for  this  pur- 
pose. Statistical  procedures,  which  adequately  ad- 
dress both  the  objective  and  the  characteristics  of 
the  monitored  variables  are  not  yet  implemented. 
Analysis  of  case  study  data  records  indicated  that 
ground  water  quality  data  may  be  seasonal,  non- 
normally  distributed,  and  serially  correlated.  Accu- 
rate characterization  of  particular  variables  is  usu- 
ally impossible,  though,  because  of  small  sample 
sizes.  Similiarly,  the  statistical  detection  of  changes 
of  ground  water  quality  is  very  difficult  over  a 
short  time  interval.  Keeping  these  limitations  in 
mind,  a  'menu'  of  statistical  procedures  is  recom- 
mended for  characterizing  ground  water  quality 
and  for  detecting  changes.  A  *paired-weu"  ap- 
proach is  recommended  for  regulatory  data  analy- 
sis. (USGS) 
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The  results  of  a  2-1/2  year  sampling  program 
designed  to  assess  the  potential  use  of  urban/subur- 
ban detention  facilities  for  water  quality  control  as 
well  as  runoff  volume  control  are  presented.  Moni- 
toring was  conducted  during  five  storms  at  each  of 
two  field  sites  which  varied  significantly  in  land 
use:  a  31  ha  residential  subdivision  and  a  6  ha 
transit  coach  operating  base,  both  in  the  Seattle, 
Washington  area.  At  each  site,  inflow  and  outflow 
hydrographs  were  estimated  along  with  pollutant 
concentrations  measured  at  intervals  ranging  from 
3.75  minutes  to  one  hour.  The  principal  water 
quality  concern  at  the  residential  facility,  which  is 
a  dry  pond,  was  suspended  sediment.  Resuspension 
of  sediment  was  a  major  problem  at  this  site  and 
resulted  in  negative  pollutant  removal  efficiencies 
for  most  storms.  Water  quality  constituents  of  con- 
cern at  the  second  site,  which  consist  of  paved 
transit  coach  storage  and  maintenance  areas,  were 
oil  and  grease,  cadmium,  lead,  zinc,  phosphorus, 
suspended  sediment  and  trace  organics  associated 
with  diesel  fuel  combustion  products  (primary  po- 
lycyclic  aromatic  hydrocarbons).  The  pollutant  re- 
moval efficiencies  at  this  site  were  negative  for 
most  pollutants  for  modest  storms,  while  for  lesser 
storms,  and  for  particulate  pollutants,  removal  effi- 
ciencies were  generally  positive.  In  addition  to  the 
esthetic  problem  and  the  direct  effects  of  the  oil 
and  grease  on  the  receiving  water,  the  results  of 
this  study  suggested  that  the  pond  provides  a  sink 
for  sediments  with  concentrated  levels  of  various 
heavy  metals  and  organic  compounds.  (Letten- 
maier-Univ.  WA) 
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Substantial  data  are  available  on  the  freshwater 
toxicity  of  fluoride  (F)  for  a  wide  variety  of  aquat- 
ic life.  A  total  of  81  references  have  been  located. 
Acutely  toxic  levels  (96-hr  LC  50)  at  water  hard- 
nesses from  200  to  17  mg/1  as  CAC03  range  from 
925  mg/1  F  (Gambusia  affinis)  to  20  mg/1  F 
(brown  trout  fry).  The  average  96-hr  LC  50  for 
trout  is  27.0  mg/1  F.  Yearling  trout  have  a  21  day 
LC  50  of  8.5  mg/1  F  (water  hardness  at  7  mg/1  as 
CAC03)  while  trout  fry  have  a  825  hr  LC  50  of  73 
mg/1  F.  Invertebrates  may  be  more  resistant  to  F; 
21  day  no  effect  concentrations  for  Daphnia  magna 
growth  and  reproduction  are  30.4  and  5.2  mg/1  F. 
Algae  appear  to  be  resistant  to  F  with  little  effect 
on  photosynthesis  and  growth  at  F  levels  greater 
than  50  mg/1  F.  Similarly,  bacteria  are  quite  toler- 
ant of  F.  Chronic  studies  are  relatively  few.  An 
average  chronic:  acute  ratio  for  goldfish  growth  is 
0.70.  Other  chronic  fish  studies  involved  qualita- 
tive notations  of  fish  behavior.  The  ratio  for  trout 
histological  effects  is  0.68.  An  average  ratio  for 
Daphnia  magna  is  0.09.  A  need  for  more  chronic 
data  is  apparent  (particularly  from  rainbow  trout) 
in  order  to  more  accurately  calculate  a  safe  level 
for  freshwater  ecosystems.  In  summary,  more  in- 
formation is  now  available  on  fluoride's  freshwater 
toxicity  than  in  1979  when  the  N.C.  freshwater 
quality  standard  of  1.8  mg/1  was  implemented. 
Acute  toxicity  data  for  North  American  aquatic 
species  yield  an  approximate  Final  Acute  Value 
following  EPA  guidelines  of  15.6  mg/1  F  including 
trout  or  47.9  mg/1  without  trout.  Use  of  a  chronic: 
acute  ratio  of  0.05  (as  allowed  by  15  NCAC  2B 


.0208(a))  would  yield  a  more  stringent  water  qual- 
ity standard.  Although  there  is  not  sufficient 
chronic  data  to  calculate  a  chronic:  acute  ratio 
according  to  EPA  methodology,  available  data 
indicate  that  the  average  chrome:  acute  ratio  will 
probably  be  higher  than  0.05.  Based  on  this  infor- 
mation, no  change  in  the  N.C.  freshwater  quality 
standard  for  fluoride  is  recommended  until  more 
chronic  (and  selected  acute)  data  are  available. 
(USGS) 
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Available  from  National  Technical  Information 
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Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 
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Flooding  and  streambank  degradation  of  urban 
collector  streams  (here,  streams  having  20-acre  to 
one-square-mile  watersheds)  cause  considerable 
damage  and  inconvenience  in  the  City  of  Char- 
lotte. This  research  was  designed  to  give  city 
officials  information  to  help  them  develop  a  storm- 
water  management  program  to  solve  problems  of 
urban  collector  streams.  The  investigators  evaluat- 
ed the  effectiveness  of  specific  instruments  the  city 
currently  uses  in  stormwater  management  and 
made  recommendations  for  changes  where 
changes  appeared  to  be  needed.  The  first  instru- 
ment evaluated  was  the  flood-plain  restriction  of 
the  city's  subdivision  ordinance.  This  restriction 
prohibits  construction  below  the  elevation  of  the 
10-year  flood,  plus  two  feet.  The  investigators 
found  that,  in  all  cases  analyzed,  the  elevation 
specified  is  close  to  and  slightly  above  the  eleva- 
tion of  the  100-year  flood.  Secondly,  the  investiga- 
tors evaluated  the  detention  provision  of  the 
zoning  ordinance.  A  recommendation  was  made 
that  the  stormwater  detention  provision  be  revised 
to  institute  a  development  fee  which  can  be  earned 
back  by  developers  who  install  effective  detention 
facilities  and  to  provide  for  the  city  to  pay  devel- 
opers for  detention  facilities  which  are  effective 
beyond  the  design  objective.  Thirdly,  the  investi- 
gators examined  the  city's  Stormwater  Impound- 
ment Design  Manual  and  recommended  its  updat- 
ing in  respect  to  hydrograph  formulation  and  hy- 
draulic analytical  procedures.  Finally,  the  investi- 
gators examined  the  city's  storm  drainage  repair 
policy  and  prepared  a  set  of  level-of-service  de- 
scriptors (these  reflect,  in  layman's  terms,  the  de- 
grees to  which  urban  collector  streams  can  be 
maintained).  (Lambert-UNC-WRRI) 
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A  rainfall  simulator  was  used  to  evaluate  the  effec- 
tiveness of  vegetative  filter  strips  for  the  removal 
of  sediment  and  phosphorus  from  feedlot  runoff. 
Simulated  rainfall  was  applied  to  nine  experimental 
field  plots  with  a  5.5-m  by  18.3-m  bare  source  area 
(simulated  feedlot)  and  either  a  0,  4.6-m  or  9.1-m 
filter  located  at  the  lower  end  of  each  plot.  Fresh 
dairy  manure  was  applied  and  compacted  into  the 
bare  portions  of  the  plots  at  rates  of  7,500  kg/ha 
and  15,000  kg/ha.  Water  samples  were  collected 
from  the  base  of  each  plot  and  analyzed  for  sedi- 
ment and  nutrient  content.  One  set  of  plots  was 
constructed  so  that  flow  through  the  filters  was 
concentrated  rather  than  shallow  and  uniform.  The 
9.1-m  and  4.6-m  vegetative  filter  strips  with  shal- 
low uniform  flow  removed  91  percent  and  81 
percent  of  the  incoming  suspended  solids,  and  69 
percent  and  58  percent  of  the  incoming  phospho- 
rus, respectively.  Soluble  phosphorus  in  the  filter 
effluent  was  sometimes  greater  than  the  incoming 
soluble  phosphorus  load,  presumably  due  to  lower 
removal  efficiencies  for  soluble  phosphorus  and 
the  release  of  phosphorus  previously  trapped  in  the 
filters.  Vegetative  filters  with  concentrated  flow 
were  much  less  effective  than  the  shallow  uniform 
flow  plots,  removing  40  percent  to  60  percent  less 
sediment  and  70  percent  to  95  percent  less  phos- 
phorus than  plots  characterized  by  shallow  uni- 
form flow.  Observation  of  existing  filter  strips  on 
cropland  found  that  in-field  filter  strips  were  not 
likely  to  be  as  effective  as  the  experimental  field 
plots  because  of  problems  with  flow  concentration. 
(USGS) 
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The  closure  of  a  land  disposal  operation  imparts 
different  signals  to  different  parties  depending  on 
their  interest  in  the  site.  To  some,  the  closure  is  the 
symbol  that  the  site  is  inactive  with  no  further  use 
for  disposal  of  materials.  Closure  also  signifies  to 
some  that  the  site  is  safe  and  of  limited  environ- 
mental harm.  While  the  placement  of  a  clay  cap  on 
a  land  disposal  site  stops  direct  rainfall  intrusion, 
severely  limits  erosion,  and  serves  notice  that  all 
landfill  activity  has  ceased,  the  placement  of  a  clay 
cap  does  not  necessarily  stop  leachate  movement 
from  the  site  nor  correct  any  movement  which  has 
occurred  in  the  past.  The  placement  of  a  clay  cap 
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on  the  Hardeman  County  landfill  has  had  question- 
able effect  on  the  movement  of  materials  from  the 
disposal  site.  Analysis  of  monitoring  data  indicates 
a  general  trend  of  continual  movement  of  pollut- 
ants down  gradient  from  the  fill  area.  The  limited 
data  base  does  not  allow  definitive  conclusions  to 
be  drawn  relative  to  the  effectiveness  of  the  clay 
cap  in  reducing  or  halting  the  movement  of  leach- 
ate  from  the  disposal  site.  The  attempted  simula- 
tion technique  conceptualizes  the  movement  of  the 
leachate  with  time;  however,  calibration  (fitting 
the  model  to  the  specific  site  conditions)  is  still  in 
progress.  Prior  to  the  use  of  a  clay  cap  as  a  final 
closure  step  in  an  uncontrolled  land  disposal  site, 
rigorous  investigation  of  the  site  and  surrounding 
area  should  be  made.  (USGS) 
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PROTECTING  GROUNDWATER:  STATE  AND 
FEDERAL  ROLES, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington, DC.  Land  and  Natural  Resources  Div. 
F.  H.  Habicht. 

Environment  ENTVAR,  Vol.  28,  No.  6,  p  4-5, 
July- August  1986.  2  ref. 

Descriptors:  *Legal  aspects,  'Groundwater  pro- 
tection, 'State  jurisdiction,  "Federal  jurisdiction, 
•Water  quality  management,  *Environmental 
policy,  Legislation,  Regulations,  Water  law,  Water 
rights,  Water  use,  Public  policy,  Environmental 
protection,  Protection,  Administrative  agencies, 
Administrative  decisions,  Policy  making,  Public 
health,  Land  use,  Water  quality,  Groundwater  po- 
tential. 

The  attention  of  all  levels  of  government  has 
become  focused  on  groundwater  protection.  An 
understanding  of  the  existing  legal  and  factual  con- 
text of  groundwater  use  and  control  is  a  critical 
prerequisite  to  fashioning  an  appropriate  federal 
control.  Historically,  state  governments  have  had 
primacy  in  water  management.  However,  ground- 
water quality  is  a  major  component  of  enforcement 
efforts  of  the  federal  Justice  Department.  To  de- 
velop an  appropriate  balance  of  authority,  states 
must  assume  leadership.  Congress  must  recognize 
that  groundwater  legislation  intrudes  upon  state 
prerogatives  and  should  act  only  when  it  under- 
stands and  has  publicly  debated  the  points  of  an 
issue,  and  can  provide  adequate  guidance  as  to  its 
intents.  (Doria-PTT) 
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SELENIUM  IN  THE  SAN  JOAQUIN  VALLEY, 

California  Univ.,  Davis.  Agricultural  Experiment 

Station. 

K.  Tanji,  A.  Lauchli,  and  J.  Meyer. 

Environment  ENTVAR,  Vol.  28,  No.  6,  p  6-11, 

34-39,  July-August  1986.  6  fig,  2  tab,  23  ref. 

Descriptors:  *Path  of  pollutants,  'Water  quality, 
•Selenium,  *San  Joaquin  Valley,  'Water  pollution, 
•Water  pollution  control,  •Water  pollution 
sources,  *Fate  of  pollutants,  •Environmental  pro- 
tection, Protection,  Drainage  water,  Irrigation 
water,  Bioindicators,  Plant-water-soil  relationships, 
Trace  metals,  Trace  elements. 

The  rising  concentration  of  salt  and  toxic  elements, 
including  selenium,  in  the  drainage  waters  of  irri- 
gated lands  in  California's  San  Joaquin  Valley  sig- 
nals a  problem  of  massive  proportions  throughout 
much  of  the  western  United  States.  An  understand- 
ing of  the  complexity  and  magnitude  of  the  prob- 
lem of  selemium  toxicity  requires  study  of  the 
relationships  among  plants,  water,  and  soil.  This 
review  of  the  problem  considers  selenium  toxicity, 
epidemiology,  environmental  pathways,  biogeo- 
chemical  cycling  in  aquatic  and  terrestrial  systems, 
historic  and  current  irrigation  practices,  public 
policy,  ongoing  research,  the  need  for  controls, 
and  drainage  management  options.  (Doria-PTT) 
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MEDFLY    ERADICATION    IN    CALIFORNIA: 
LESSONS  FROM  THE  FTELD, 

For  primary  bibliographic  entry  see  Field  5C. 
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GREAT  LAKES  WATER  QUALITY  AGREE- 
MENT: AN  EVOLVING  INSTRUMENT  FOR 
ECOSYSTEM  MANAGEMENT, 

National  Research  Council,  Washington,  DC. 
R.  E.  Stein,  and  J.  Woods. 

Environment  ENTVAR,  Vol.  28,  No.  6,  p  25-27, 
July- August  1986.  5  ref. 

Descriptors:  'Great  Lakes,  *Water  quality  man- 
agement, 'Environmental  policy,  'Treaties,  'Legal 
aspects,  Water  quality,  Institutions,  Political  as- 
pects, Water  pollution  control,  Environmental 
policy,  Governmental  interrelations. 

The  United  States  and  Canada  share  responsibility 
for  management  of  the  Great  Lakes  through  the 
Boundary  Waters  Treaty  of  1909  and  subsequent 
agreements.  The  latest  pact,  the  Great  Lakes 
Water  Quality  Agreement  of  1978,  is  about  to 
come  under  review.  The  National  Research  Coun- 
cil and  the  Royal  Society  of  Canada  have  pro- 
duced a  report  to  determine  what  scientific,  techni- 
cal, and  institutional  issues  should  be  the  focus  of 
that  review.  Existing  programs  and  methods  have 
not  proved  as  effective  as  hoped,  and  high  levels  of 
toxic  substances  continue  to  contaminate  the  lakes. 
It  is  concluded  that  management  of  the  Great 
Lakes  must  be  viewed  as  part  of  the  overall  rela- 
tions between  the  U.S.  and  Canada,  and  that  insti- 
tutional factors,  specifically  those  dealing  with  dis- 
pute resolution,  may  determine  the  success  of 
future  implementation  of  the  agreement.  (Doria- 
PTT) 
W87-03611 


WATER  ABSTRACTION  AND  POLLUTION 
CONTROLS  FOR  ON-SHORE  OIL  EXPLORA- 
TION AND  DEVELOPMENT, 

Southern  Water  Authority,  Worthing  (England). 

East  Sussex  Water  and  Drainage  Div. 

H.  G.  Headworth  and,  and  J.  Cullen. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  40,  No.  3,  p  263-270,  June 

1986.  8  ref. 

Descriptors:  'Water  supply,  'Oil  industry,  'Water 
pollution  control,  'On-shore  oil  exploration,  'Eng- 
land, 'Wales,  'Wastewater  disposal,  'Oilwell 
wastewater,  'Water  supply,  Water  Resources  Act, 
Brine  injection,  Drilling  water,  Boreholes,  Drilling 
muds,  Geology,  Aquifer  protection,  Pipelines,  In- 
jection-well wastewater. 

On-shore  oil  exploration  and  development  is  gath- 
ering pace  in  Britain.  The  threat  of  pollution  of 
aquifers  and  watercourses  exists  from  oil  recovery, 
drilling  muds,  and  brine  injection.  How  Southern 
Water  Authority  seeks  to  avoid  the  risk  of  pollu- 
tion was  described,  and  it  comments  on  the  legal 
controls  over  the  abstraction  of  water  and  the 
prevention  of  pollution  in  relation  to  on-shore  oil 
exploration  activities.  The  licensing  provision  of 
the  Water  Resources  Act  1963  provides  comprhen- 
sive  controls  over  abstraction,  and  Part  II  of  the 
control  of  Pollution  Act  1974  provides  similar 
controls  over  many  sources  of  water  pollution. 
However,  neither  Act  covers  all  types  of  develop- 
ment where  a  risk  of  pollution  might  result,  and  in 
these  cases  the  adoption  of  pollution  prevention 
measures  are  best  agreed  on  with  the  oil  companies 
by  consultation.  (Main-PTT) 
W87-03632 


CADMIUM,      THE      ENVIRONMENT      AND 
HUMAN  HEALTH:  AN  OVERVDZW, 

Purdue  Univ.,  Lafayette,  IN.  Inst,  of  Environmen- 
tal Health. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHANCE-CONSTRATNED/STOCHASTIC 
LINEAR  PROGRAMMING  MODEL  FOR  ACTD 
RAIN  ABATEMENT:  U.  LIMITED  COLINEAR- 
TTY, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
J.  H.  Ellis,  E.  A.  McBean,  and  G.  J.  Farquhar. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
3,  p  501-511,  March   1986.   12  fig,  8  tab,  9  ref. 


Descriptors:  'Water  quality  control,  'Fate  of  pol- 
lutants, 'Path  of  pollutants,  'Water  pollution  con- 
trol, 'Model  studies,  'Stochastic  process,  'Linear 
programming,  'Acid  rain,  'Optimization,  'Mathe- 
matical studies,  Costs,  Cost  analysis,  Environmen- 
tal protection,  Planning,  Economic  aspects. 

A  deterministic  model  for  development  of  acid 
rain  abatement  strategies  was  extended  to  a  sto- 
chastic form  through  the  incorporation  of  uncer- 
tainty in  the  transfer  coefficients  which  describe 
long-range  pollutant  transport  and  transformation. 
Two  extreme  cases  were  developed  in  a  previous 
paper:  (1)  complete  dependence  between  transfer 
coefficients  (i.e.,  colinearity);  and  (2)  complete  in- 
dependence (noncolinearity).  In  this  study,  a  more 
realistic  'middle  ground'  between  these  two  ex- 
tremes was  investigated.  This  approach  and  its 
associated  transfer  coefficient  covariance  structure 
involve  limited  colinearity.  A  simplified  linear  ver- 
sion of  the  limited  colinearity  optimization  model 
was  employed.  An  application  is  presented  which 
shows  that  a  central  three-state,  one-receptor  sub- 
system ('sub-airshed')  in  eastern  North  America 
plays  a  dominant  role  with  respect  to  determining 
overall  system  performance  characteristics.  Non- 
linear, nonlinear-nonseparable,  and  multiobjective 
extensions  of  the  stochastic  model  are  discussed. 
(Author's  abstract) 
W87-03721 


DELIBERATIONS  AND  INVESTIGATIONS  OF 
THE  DIN  WORKING  GROUP  'FISH  TEST  ON 
A  LONG-TERM  TEST  ACCORDING  TO  THE 
GERMAN  CHEMICALS  ACT, 

DIN  Deutsches  Inst,  fuer  Normung  e.V.,  Karls- 
ruhe (Germany,  F.R.).  Fischtest. 
H.  Bresch,  P.  Gode,  B.  Hamburger,  P.  D.  Hansen, 
and  I.  Juhnke. 

Zeitschrift  Wasser  und  Abwasser  ZWABAQ,  Vol. 
19,  No.  2,  p  47-51,  April  1986.  5  ref. 

Descriptors:  'Water  pollution  effects,  'Fish  physi- 
ology, 'Legislation,  'Fish  toxins,  'Zebra  fish, 
•Hazardous  materials,  Environmental  protection, 
Life  cycles,  Pollution  prevention. 

Some  years  ago  a  working  group  was  established 
in  the  Federal  Republic  of  Germany  under  the 
auspices  of  the  German  Standards  Institute  (DIN) 
whose  task  is  to  develop  methods  of  determining 
the  toxicity  of  substances  to  fish  for  the  German 
Chemical  Act.  The  tasks  of  the  working  group  will 
then  be  described  and  the  results  achieved  to  date 
will  be  presented.  These  results  justify  the  planning 
of  a  long-term  study  with  zebra  fish  which  also 
covers  the  aspect  of  reproduction.  Egg  production 
should  be  studied  over  a  period  of  seven  weeks 
under  the  influence  of  foreign  substances.  Fish 
should  also  be  bred  under  the  influence  of  the  test 
substances.  A  period  of  weeks  might  be  sufficient 
for  breeding.  (Author's  abstract) 
W87-03762 


WATER  QUALITY  IN  GUANTTNG  RESER- 
VOJJt 

Academia  Simca,  Beijing  (China).  Inst,  of  Geogra- 
phy. 

J.  H.  Wang. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  2,  p  149-154,  June  1986.  2  fig,  11  ref. 

Descriptors:  *Water  quality,  •Reservoirs,  *Guant- 
ing  Reservoir,  *Water  analysis,  *Heavy  metals. 
Urban  areas,  Industrial  water  quality,  Yongding 
River,  China,  Beijing,  Phenols,  Impaired  water 
quality. 

The  Guanting  reservoir  is  situated  on  the  Yongd- 
ing  River  in  the  northwest  outskirts  of  Beijing.  The 
water  consumption  for  agricultural,  industrial  and 
urban  areas  in  Beijing  has  increased  year  by  year. 
The  Guanting  reservoir  is  a  major  water  source  for 
Beijing,  since  1972  the  water  quality  of  the  reser- 
voir has  been  investigated  systematically.  The  con- 
centration of  phenol,  cyanide,  As,  Hg,  Cr,  Cu,  Pb, 
Zn,  and  F  in  the  reservoir  water  was  studied.  The 
analysis  show  that  the  water  quality  in  the  reser- 
voir can  be  divided  into  three  periods,  namely 
1972-1973,    1974-1978,   and    1978-1983.    In   recent 
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years,  the  water  quality  has  been  fairly  good.  The 
contents  (mg/L)  of  the  water  behind  the  dam  over 
a  long  period  of  monitoring  are:  phenol  0.001  to 
0.009,  cyanide  0.001  to  0.002,  As  0.001  to  0.04,  Cr 
0.001  to  0.01,  and  Hg  0.0005  to  0.002.  (David-PTT) 
W87-03781 


PERSISTENCE  OF  BACILLUS  THURINGTEN- 
SIS  SEROVAR.  ISRAELENSIS  TOXIC  ACTIVI- 
TY IN  THE  ENVIRONMENT  AND  INTERAC- 
TION WITH  NATURAL  SUBSTRATES, 

Quebec  Univ.,  Trois-Rivieres.  Groupe  de  Recher- 
che sur  les  Insectes. 
C.  Dupont,  and  J.  Boisvert. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  29, 
No.  4,  p  425-438,  August  1986.  6  fig,  1  tab,  26  ref. 

Descriptors:  'Bacillus  thuringiensis,  'Pesticides, 
•Insect  control,  'Toxicity,  'Natural  substrates, 
'Black  fly,  'Mosquitoes,  Larvae,  Poisons,  Canada, 
Lake  water,  Substrates. 

Since  the  discovery  of  Bacillus  thuringiensis  sero- 
var.  israelensis  (B.t.i),  its  larvicidal  activity  against 
mosquitoes  and  black  fly  larvae  has  been  well 
documented.  In  Canada,  black  fly  and  mosquito 
are  a  major  nuisance  to  both  humans  and  animals. 
Unfortunately  treatment  with  B.t.i.  is  often  done  at 
cold  temperatures  and  no  author  has  reviewed  the 
possibility  of  longer  persistence  of  toxicity  in  cold 
waters  and  interactions  of  toxic  crystals  with  natu- 
ral substrates  present  during  field  treatments.  In 
this  study,  the  author  attempted  to  examine  these 
aspects  in  typical  Canadian  conditions.  The  persist- 
ence of  B.t.i  toxic  crystals  was  studied  using  envi- 
ronmental chambers  filled  with  commercial  formu- 
lation of  B.t.i.  and  natural  substrates  found  in  field 
treatment  conditions.  In  cold  waters,  toxicity  was 
stable  for  at  least  21  days  in  the  presence  of  Lake 
water.  The  presence  of  solids  substrates  produced 
a  rapid  loss  of  toxicity.  (David-PTT) 
W87-03789 


WATER  QUALITY  CHANGES  IN  SUDBURY 
AREA  LAKES:  A  COMPARISON  OF  SYNOP- 
TIC SURVEYS  IN  1974-1976  AND  1981-1983, 

Ontario  Ministry  of  the  Environment,  Sudbury. 
For  primary  bibliographic  entry  see  Field  2H. 
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ESTABLISHING  STATISTICAL  DESIGN  CRI- 
TERIA FOR  WATER  QUALITY  MONITORING 
SYSTEMS:  REVTEW  AND  SYNTHESIS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-O3807 


DESIGN  AND  COST  ANALYSIS  OF  RAPID 
AQUIFER  RESTORATION  SYSTEMS  USING 
FLOW  SIMULATION  AND  QUADRATIC  PRO- 
GRAMMING, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  4B. 
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SUPPRESSION  OF  PHOSPHORUS  RELEASE 
FROM  LAKE  SEDIMENTS  BY  THE  ADDI- 
TION OF  NITRATE, 

Department  of  Agriculture  for  Northern  Ireland, 
Antrim.  Freshwater  Biological  Investigation  Unit. 
R.  H.  Foy. 

Water  Research  WATRAG,  Vol.  20,  No.  11,  p 
1345-1351,  November  1986.  7  fig,  2  tab,  23  ref. 

Descriptors:  'Phosphorus,  'Water  pollution  ef- 
fects, 'Cost  analysis,  'Lake  sediments,  'Nitrates, 
•White  Lough,  'Ireland,  'Lake  restoration,  Lake 
morphology,  Ammonia,  Manganese,  Denitrifica- 
tion,  Eutrophic  lakes. 

An  assessment  was  made  of  the  effectiveness  of 
nitrate  in  reducing  phosphorus  release  from  the 
anoxic  sediments  of  a  small  dimictic  lake,  White 
Lough,  N.  Ireland.  Laboratory  experiments  on 
sediment  cores  showed  that  nitrate  delayed  and 
reduced  phosphorus  release  with  an  input  of  61 
gN/sq  m  causing  complete  suppression.  The  addi- 


tion of  24  gN/sq  m  of  nitrate  to  the  sediment  of 
White  Lough  resulted  in  a  delay  and  reduction  of 
phosphorus  release  similar  to  that  observed  in  the 
laboratory  core  experiments.  Sediment  release  of 
iron  in  the  lake  was  also  delayed  and  reduced,  but 
manganese  release  and  the  rate  of  hypolimnetic 
deoxygenation  were  unaffected  by  the  nitrate  addi- 
tion. Ammonium  release  rates  in  the  sediment 
cores  and  in  the  whole  lake  experiment  did  not 
vary  with  nitrate  input.  Comparing  the  costs  of 
using  nitrate  or  iron/aluminum  salts  to  suppress 
sediment  phosphorus  release  indicated  that  the  ni- 
trate method  was  at  least  80%  more  expensive. 
(Author's  abstract) 
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ENHANCEMENT  OF  NITROBACTER  ACTIVI- 
TY BY  HETEROTROPHIC  BACTERIA, 

Lyonnaise  des  Eaux,  Le  Pecq  (France).  Lab.  Cen- 
tral. 

For  primary  bibliographic  entry  see  Field  5F. 
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ACTD  RAIN  CONTROL:  THE  POLICY  DILEM- 
MA, 

Tufts  Univ.,  Medford,  MA.  Center  for  Environ- 
mental Management. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-03929 


TOXICITY  OF  TOXAPHENE  TO  BOSMTNA 
LONGIROSTRIS  AND  DAPHNIA  SPP.  (CRUS- 
TACEA), 

For  primary  bibliographic  entry  see  Field  5C. 
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ENVIRONMENTAL  CONTROL, 

C.  H.  Vervalin. 

Hydrocarbon  Processing  IHPRBS,  Vol.  65,  No. 

10,  p  41-46,  October  1986.  3  fig. 

Descriptors:  'Waste  management,  'Hazardous 
waste  control  technology,  'Environmental  audit, 
Incineration,  Injection  well  analysis,  Wastewater 
treatment,  Environmental  profile,  Integrated  Ex- 
posure evaluation,  Volatile  organic  compounds, 
Soil  pollution,  Tank  emission  controls,  Storm 
water  runoff,  Ammonia,  Sulfide,  Biological 
wastewater  treatment. 

Trends  in  hazardous  waste  control  technology, 
steps  in  an  environmental  audit,  short  descriptions 
of  some  technological  remedies,  and  information 
resources  for  those  involved  in  hazardous  waste 
control  are  covered  in  this  report.  Incineration, 
injection-well  analysis,  wastewater  treatment,  the 
environmental  profile,  on-site  audit,  integrated  ex- 
posure evaluation,  and  action  to  follow  the  audit 
are  discussed.  The  examples  of  technological  reme- 
dies described  are:  tank  emission  control  HMT, 
Inc.,  of  Houston;  a  means  of  removal  of  volatile 
organic  compounds  from  soil;  storm  water  runoff 
control  at  Sun  Refining  and  Marketing  Company's 
Tulsa  refinery;  and  biotreatment  of  ammonia  and 
sulfide  by  a  new  process  developed  by  Shell  Inter- 
nationale Petroleum  Maatschappij.  (Rochester- 
PTT) 
W87-03948 


CURRENT  PROBLEMS  IN  GROUNDWATER 
RESEARCH  (AKTUELLE  PROBLEME  DER 
GRUNDWASSERFORSCHUNG), 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  2F. 
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CHEMICAL   QUALITIES   OF   WATER   THAT 
CONTRTBUTE   TO   HUMAN   HEALTH   IN   A 

posrrrvE  way, 

Medical  Coll.  of  Ohio  at  Toledo.  Dept.  of  Patholo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
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DESIGNATION     OF     LIMITED     RESOURCE 
VALUE  WATERS  IN  MINNESOTA, 


Water  Quality  Control — Group  5G 

Minnesota  Pollution  Control  Agency,  Roseville. 

Div.  of  Water  Quality. 

For  primary   bibliographic  entry  see  Field  6D. 

W87-04044 


ORGANIC  CARBON:  A  PARAMETER  FOR 
THE  CONTROL  OF  THE  PREOZONATION 
PROCESS,  (LE  CARBONE  ORGANIQUE:  SON 
INTERET  DANS  LE  CONTROLE  DE  LA  PREO- 
ZONATION), 

Montpellier-2  Univ.  (France).  Lab.  d'Hydrologie 
et  d'Hygiene. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04049 


RELATIONSHD?  BETWEEN  NUTRIENT 
LOADING  AND  PHYTOPLANKTON  STAND- 
ING CROP  IN  OUTDOOR  EXPERIMENTAL 
PONDS  WITH  CONTINUOUS  FLOW  SYS- 
TEMS, 

National  Inst,  for  Environmental  Studies,  Tsukuba 
(Japan). 

For  primary  bibliographic  entry  see  Field  5C. 
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ACUTE  TOXICITY   TESTS   WITH   DAPHNIA 
MAGNA  STRAUS  AND  PTMEPHALES  PRO- 
MELAS  RAFTNESQUE  IN  SUPPORT  OF  NA- 
TIONAL  POLLUTANT   DISCHARGE   ELIMI- 
NATION PERMIT  REQUIREMENTS, 
Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 
and  Environmental  Toxicology. 
For  primary  bibliographic  entry  see  Field  5C. 
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STUDY  OF  THE  EFFECTIVENESS  OF  ANTI- 
FOULTNG  ELECTRODES  IN  THE  MARINE 
ENVIRONMENT, 

University  Coll.  of  North  Wales,  Menai  Bridge. 
Animal  Biology  Group. 
J.  Davenport,  P.  Oxford,  and  A.  Awobamise. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  703- 
708,  June  1986.  4  fig,  2  tab,  8  ref. 

Descriptors:  'Performance  evaluation,  'Antifoul- 
ing  electrodes,  'Marine  environments,  'Corrosion 
control,  Seasonal  variation,  Construction  materials, 
Dissolution,  Colloids,  Concentration,  Fouling, 
Electrodes,  Copper,  Algae,  Mussels,  Anodes. 

Antifouling  systems  based  upon  Cu/Al  and  Cu/Fe 
electrodes  were  tested  both  in  enclosed  pipes  and 
chambers  (simulating  cooling  systems),  and  upon 
panels  and  metal  structures  exposed  to  the  full 
influence  of  tides  and  wave  action.  Fouling  orga- 
nisms failed  to  settle/grow  in  treated  enclosed 
systems,  while  electrode-protected  glass  fibre 
panels/steel  structures  mounted  intertidally  in  the 
Menai  Strait  remained  almost  devoid  of  biological 
fouling  during  the  summer  months  when  control 
installations  became  heavily  fouled.  Laboratory 
tests  established  that  the  antifouling  action  of  elec- 
trodes was  due  to  the  dissolution  of  copper  (in  the 
ppb  range),  and  not  to  the  formation  of  a  colloidal 
copper  complex  between  copper  and  aluminum 
hydroxide.  The  unexpected  effectiveness  in  non 
enclosed  situations  is  believed  to  be  due  to  high 
local  copper  concentrations  maintained  near  the 
electrodes  during  slack  water  periods,  and  suggests 
a  novel  function  for  such  electrodes  -  the  localized 
protection  of  structures  or  instruments  which 
cannot  be  treated  with  antifouling  paints.  (McFar- 
lane-PTT) 
W87-04068 


EFFECTS  OF  POWER  PLANT  PASSAGE  ON 
ZOOPLANKTON  MORTALITIES:  EIGHT 
YEARS  OF  STUDY  AT  THE  DONALD  C.  COOK 
NUCLEAR  PLANT, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 

M.  S.  Evans,  G.  J.  Warren,  and  D.  I.  Page. 
Water  Research  WATRAG,  Vol.  20,  No.  6,  p  725- 
734,  June  1986.  4  fig,  4  tab,  45  ref. 

Descriptors:  'Nuclear  powerplants,  'Mortality, 
'Temperature  effects,  'Zooplankton,  Thermal  pol- 
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lution,  Lake  Michigan,  Discharge,  Copepods,  Pre- 
dation. 

Zooplankton  mortalities  resulting  from  passage 
through  the  Donald  C.  Cook  Nuclear  Plant  (2200 
MWe,  southeastern  Lake  Michigan)  were  studied 
from  1975  to  1982.  The  plant  operated  at  a  low 
temperature  differential  (<12  C)  and  discharge 
temperatures  did  not  exceed  35  C  (except  Septem- 
ber 1978).  While  zooplankton  mortalities  were  sig- 
nificantly greater  in  discharge  than  intake  waters, 
differences  were  small,  averaging  <3%.  There 
was  no  evidence  of  additional  delayed  effects  on 
zooplankton  mortality  following  plant  passage.  Ca- 
lanoid  copepods  were  most  sensitive,  cyclopoid 
copepods  least  sensitive,  and  cladocerans  interme- 
diate in  sensitivity  to  plant  passage.  There  was  no 
relationship  between  zooplankton  mortalities  and 
temperature  differential  or  discharge  water  tem- 
perature, suggesting  that  thermal  stresses  were  not 
the  major  source  of  mortality.  Mechanical  stresses 
appeared  to  be  the  major  cause  of  zooplankton 
mortality.  However,  there  was  only  a  weak  rela- 
tionship between  mortality  as  a  result  of  plant 
passage  and  zooplankton  size.  Based  on  long-term 
preoperational  (1970-74)  and  operational  (1975-82) 
ecological  studies  in  the  vicinity  of  the  power 
plant,  it  is  hypothesized  that  fish  predation,  rather 
than  power  plant  operation,  probably  was  the 
major  source  of  zooplankton  mortality  in  inshore 
waters  during  much  of  the  year.  (McFarlane-PTT) 
W87-04071 


NEUTRALIZATION  OF  ACIDIC  LAKES: 
SHORT-TERM  DISSOLUTION  OF  DRY  AND 
SLURRLED  CALCTTE, 

Booth   Aquatic   Research  Group,   Inc.,   Toronto 

(Ontario). 

L.  A.  Molot,  J.  G.  Hamilton,  and  G  M.  Booth. 

Water  Research  WATRAG,  Vol.  20,  No.  6,  p  757- 

761,  June  1986.  2  fig,  3  tab,  15  ref. 

Descriptors:  *01igotrophic  lakes,  *Acidic  lakes, 
•Mathematical  models,  'Acidic  water,  *Calcite, 
•Neutralization,  Ontario,  Dissolution,  Prediction, 
Slurries,  Water  chemistry. 

Two  liming  techniques  were  used  to  neutralize 
two  clear,  oligotrophic,  acidic  lakes  in  Ontario, 
applying  calcite  from  a  large,  fixed-wing  aircraft. 
The  initial  calcite  dissolution  efficiencies  were  pre- 
dicted with  the  Sverdrup  model.  Bowland  Lake 
(pH  5.0)  was  neutralized  with  a  calcite  powder 
(mean  particle  diameter  9.1  micron)  applied  in  dry 
form  and  the  observed  to  predicted  initial  dissolu- 
tion ratio  was  0.77.  Trout  Lake  (pH  5.9)  was 
neutralized  with  a  calcite  powder  (mean  particle 
diameter  5.4  micron)  applied  in  a  70%  slurry  and 
the  dissolution  ratio  was  0.90.  Hence,  dissolution 
was  enhanced  when  calcite  was  applied  as  a  slurry. 
Dosage  estimates  derived  from  the  Sverdrup 
model  should  be  adjusted  to  account  for  lowered 
dissolution  when  applying  calcite  in  dry  form  and 
when  applying  calcite  with  a  large,  fixed-wing 
aircraft.  Dissolution  of  settled  calcite  was  observed 
in  Bowland  Lake  following  application.  Dissolu- 
tion of  settled  calcite  was  undetectable  in  Trout 
Lake,  probably  because  of  the  smaller  amounted  of 
settled  calcite.  (Author's  abstract) 
W87-04075 


UPDATING  THE  SAFE  DRINKING  WATER 
ACT  AND  THE  DRINKING  WATER  REGULA- 
TIONS, 

Camp,  Dresser  and  McKee,  Boston,  MA. 

J.  C.  Thompson. 

Water  Engineering  and  Management  WENMD2, 

Vol.   133,  No.  8,  p  21-24,  August  1986.   10  tab. 

Descriptors:  'Legal  aspects,  *  Regulations,  •Drink- 
ing water,  Water  quality,  Contaminants,  Water 
treatment,  Disinfection,  financing. 

Amendments  to  the  Safe  Drinking  Water  Act 
(SDWA)  were  passed  in  May  1986.  $164.4  million 
are  funded  for  drinking  water  programs  through 
1991.  Major  aspects  are:  states  are  required  to 
develop  and  obtain  EPA  approval  for  plans  to 
protect  wellhead  areas  of  public  water  systems; 
states  are  required  to  determine  which  water  sys- 
tems will   use  filtration  based  on  EPA  criteria, 


recommended  Maximum  contaminant  levels  are 
required  for  contaminants  that  may  be  potentially 
harmful;  compulsory  revisions  to  regulations  for 
new  contaminants;  requirement  of  water  treatment 
wherever  regulated  contaminants  cannot  be  tested 
for;  disinfection  of  all  water  supplies;  prohibition  of 
lead  in  drinking  water  conveyances.  The  Amend- 
ments require  regulations  for  83  contaminants. 
(Lewis-PTT) 
W87-04086 


FLUME  TESTS  ON  HYDROCARBON  REAER- 
ATION  TRACER  GASES, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
J.  D.  Bales,  and  E.  R.  Holley. 
Journal   of  Environmental   Engineering   (ASCE) 
JOEDDU,  Vol.   112,  No.  4,  p  695-  700,  August 
1986.  3  tab,  11  ref. 

Descriptors:  •Instream  aeration,  •Tracers,  •Hy- 
drocarbons, •Reaeration,  Desorption,  Flow  Char- 
acteristics, Comparision  studies,  Mixing  tanks, 
Flumes. 

Tracer  gases  have  been  used  to  determine  reaera- 
tion rate  coefficients  in  natural  streams.  Laborato- 
ry studies  of  the  modified  tracer  gas  technique, 
using  propane  (C3H8)  and  ethylene  (C2H4),  were 
conducted  in  a  tilting,  recirculating  flume.  Simulta- 
neous rates  of  hydrocarbon  gas  desorption  and 
reaeration  were  measured  for  three  flow  condi- 
tions. The  ratio  of  the  desorption  rate  coefficient 
for  propane  to  the  reaeration  rate  coefficient  was 
found  to  be  independent  of  flow  conditions.  The 
same  was  found  to  be  true  for  the  ratio  of  the 
ethylene  desorption  coefficient  to  the  reaeration 
rate  coefficient.  The  results  of  the  flume  tests  were 
compared  with  two  sets  of  mixing  tank  studies  of 
hydrocarbon  desorption  and  reaeration.  Results 
were  comparable  for  all  tests.  (McFarlane-PTT) 
W87-04093 


GROUNDWATER     CONTAMINATION     SITE 
RANKING  METHODOLOGY, 

Eisenberg,  Olivieri  and  Associates,  Oakland,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-04O97 


•NO  WINNERS*  LN  AN  $8-9  MILLION  SETTLE- 
MENT, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04147 


ADSORPTION  CHARACTERISTICS  OF  FLUO- 
RIDE ONTO  HYDROUS  ALUMINA, 

Maryland  Univ.,  College  Park.  Dept.  of  Civil  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04186 


ACUTE  TOXICITY   OF  CADMIUM  TO   DLF- 

FERENT  LARVAL  STAGES  OF  CHIRONOMUS 

RIPARIUS      (DLFTERA:      CHTRONOMIDAE) 

AND  ITS  ECOLOGICAL  SIGNIFICANCE  FOR 

POLLUTION  REGULATION, 

University  Coll.,  Cardiff  (Wales).  Dept.  of  Applied 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04190 


EFFECTS  OF  INTRODUCED  GRASS  CARP  ON 
POPULATIONS  OF  TWO  SPECIES  OF  SMALL 
NATIVE  FISHES  IN  A  SMALL  LAKE, 

Ministry  of  Agriculture  and   Fisheries,   Rotorua 
(New  Zealand).  Fisheries  Research  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04216 


URBAN  STORMWATER  QUALITY  H.  COM- 
PARISON OF  THREE  NEW  ZEALAND 
CATCHMENTS, 

Ministry  of  Works  and  Development,  Hamilton 

(New  Zealand).  Water  Quality  Centre. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04217 


NSPE*S      ROLE     IN     THE     WATER     AND 
WASTEWATER  INDUSTRY, 

For  primary  bibliographic  entry  see  Field  6B. 

W87-04221 


PIPE  DIGS  SHOW  EFFECTIVENESS  OF  POLY 
SHEET  ENCASEMENT, 

U.S.   Pipe  and   Foundry  Co.,   Birmingham,  AL. 
For  primary  bibliographic  entry   see   Field   8G. 

W87-04224 


INTEGRATED  GASIFICATION  COMBINED 
CYCLE  FOR  ACID  RAIN  CONTROL, 

SFA  Pacific,  Inc.,  Mountain  View,  CA. 

D.  R.  Simbeck,  and  R.  L.  Dickenson. 

Chemical  Engineering  Progress,  Vol.  82,  No.  10,  p 

28-33,  October  1986.  3  tab,  17  ref. 

Descriptors:  'Water  pollution  control,  'Air  pollu- 
tion control,  'Coal  gasification,  'Acid  rain,  'Air 
pollution,  'Electric  power  production,  Gasifica- 
tion, Rainfall,  Sulfur  dioxide,  Technology,  Pilot 
plants,  Economic  aspects,  Reviews,  Cost-benefit 
analysis,  Costs,  Powerplants,  Construction,  Per- 
formance evaluation. 

Coal  gasification  has  been  commercially  proven  to 
reduce  S02  and  nitrogen  oxides  much  better  than 
other  coal-based  acid  rain  control  options.  The 
technologies  and  economics  of  acid  rain  control 
are  reviewed,  and  the  integrated  gasification  com- 
bined cycle  (IGCC)  technology  is  discussed.  It  is 
concluded  that  phased  construction  IGCC  could 
resolve  the  problems  of  lost  generation  capacity 
and  extended  time  required  for  utilities  to  build 
new  coal-based  units.  This  could  include  both  new 
phased  construction  IGCC  plus  phased  construc- 
tion with  repowering  and  coprocessing  of  existing 
plants.  The  local  high-sulfur  coals  would  continue 
to  be  utilized.  Some  coal  would  be  replaced  by 
natural  gas,  but  only  on  a  short-term  basis  while 
the  coal  gasification  plants  are  under  construction. 
This  alternative  would  enable  utilities  to  respond 
quickly  to  emission  requirements  and  future  elec- 
tric demand  while  gradually  changing  to  modern, 
clean,  and  efficient  technology.  Phased  construc- 
tion IGCC  is  the  only  acid  rain  control  technology 
that  greatly  reduces  nitrogen  oxides,  which  may 
become  a  more  important  environmental  issue  than 
S02.  (Author's  abstract) 
W87-04228 


TURBIDITY:  THE  FTNAL  ELEMENT  LN  AS- 
SESSING WATER  QUALITY, 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04230 


AMENDED  SDWA  MARKS  NEW  ERA  LN  THE 
WATER  INDUSTRY, 

Environmental   Protection  Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

M.  B.  Cook,  and  D.  W.  Schnare. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  8,  p  66-69,  August  1986.  1 

tab. 

Descriptors:  'Water  pollution  control,  'Water 
law,  'Safe  Water  Drinking  Act,  'Drinking  water, 
•Water  quality  standards,  *Monitoring,  Pollutants, 
Filtration. 

The  1986  amendments  to  the  Safe  Drinking  Water 
Act  will  bring  about  many  changes  in  water  utility 
management  and  operations  in  the  next  few  years. 
The  authors  outline  the  mandates  of  Congress  and 
the  goals  of  thr  US  Environmental  Protection 
Agency  in  implementing  the  new  legislation.  The 
amendments  set  up  a  schedule  for  the  publication 
of  drinking  water  standards,  monitoring  unregulat- 
ed pollutants  and  mandatory  Alteration  and  disin- 
fection. Public  participation  will  be  sought  using 
such  devices  as  town  meetings  and  conferences. 
(Author's  abstract) 
W87-04267 


INFLUENCE  OF  FLOC  SIZE  DISTRIBUTION 
ON  CLARIFICATION, 
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Tennessee  Univ.,  Knoxville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic   entry  see  Field   5D. 
W87-04269 


PROTECTION  AND  MANAGEMENT  OF  SPO- 
KANE'S SOLE  SOURCE  AQUIFER, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-04271 


RESPONDING  TO  INDUSTRIAL  CONTAMI- 
NATION OF  GROUNDWATER:  A  CASE 
STUDY, 

NUS  Corp.,  Gaithersburg,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04274 


DESIGN  AND  EVALUATION  OF  AN  AIR- 
STRIPPING  TOWER  FOR  REMOVING  VOCS 
FROM  GROUNDWATER, 

Michigan  Technological  Univ.,   Houghton.   Bio- 
Source  Inst. 
For  primary  bibliographic  entry  see  Field  5F. 

W87-04275 


REMOVAL  OF  NICKEL  BY  CHELATING 
DRUGS  FROM  THE  ORGANS  OF  NICKEL 
POISONED  RATS, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

P.  P.  Dwivedi,  M.  Athar,  S.  K.  Hasan,  and  R.  C. 

Srivastava. 

Chemosphere  CMSHAF,  Vol.  15,  No.  6,  p  813- 

821,  1986.  4  fig,  1  tab,  25  ref. 

Descriptors:  'Pollutant  removal,  'Detoxifaction, 
•Poisoning  treatment,  *Fate  of  pollutants,  'Tissue 
analysis,  'Nickel  removal,  'Chelating  agents,  Rats, 
Heavy  metals,  Organs,  Nickel,  Metabolism, 
Growth. 

The  hazards  due  to  nickel  among  industrially  ex- 
posed workers  and  experimentally  poisoned  ani- 
mals are  well  documented.  Based  on  the  experi- 
mental evidenece  it  appears  that  nickel  interacts 
with  various  biomolecules  leading  to  the  impair- 
ment of  normal  metabolic  functions.  Various  che- 
lating drugs  have  successfully  been  used  to  reduce 
the  body  burden  of  nickel  and  to  restore  the  nickel 
induced  biochemical  and  histopathologic^  alter- 
ations in  animals.  However,  there  are  not  many 
reports  to  substantiate  whether  these  chelating 
drugs  are  equally  effective  in  reducing  nickel 
burden  from  the  growing/fast  proliferating  sys- 
tems. The  chelating  drugs  namely  ethylenediamine 
tetraacetic  acid  (EDTA),  1,2,  cyclohexylenedia- 
mine  tetraacetic  acid  (CDTA),  hydroxyethylene- 
diamine  triacetic  acid  (HEDTA)  diethylenetria- 
mine  pentaacetic  acid  (DTP A),  and  triethylenete- 
traamine  hexaacetic  acid  (TTHA),  were  examined 
for  the  mobilization  of  nickel  from  body  organs  of 
sham  operated  and  partially  hepatectomized  rats  in 
early  nickel  poisoning.  These  chelating  drugs  suc- 
cessfully reduced  the  body  burden  of  nickel  from 
both  the  nickel  treated  experimental  groups. 
EDTA  was  relatively  more  effective  in  reducing 
the  hepatic  content  of  nickel  while  CDTA  and 
HEDTA  were  more  effective  in  reducing  its  renal 
content.  These  drugs  also  reduced  nickel  burden  in 
heart  and  lung  to  variable  degrees.  The  over  all 
efficacy  of  the  chelating  drugs  are  in  the  order: 
EDTA  >  CDTA  >  HEDTA  >  TTHA  > 
DTPA.  (Alexander-PTT) 
W87-04288 


J.  T.  Wilson,  L.  E.  Leach,  M.  Henson,  and  J.  N. 

Jones. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  6,  No.  4,  p  56-64,  Fall  1986.  1  tab,  38  ref. 

Descriptors:  'Water  treatment,  'Groundwater  pol- 
lution, 'Biorestoration,  'Groundwater  treatment, 
'Microorganisms,  'Biodegradation,  Pollutants, 
Groundwater. 

Contamination  of  ground  water  has  occurred  and 
continues  to  occur  in  thousands  of  locations  due  to 
leaching  from  waste  disposal  areas,  spills  and  leaks 
from  thousands  of  underground  storage  tanks.  In 
situ  biorestoration  where  applicable,  is  a  potential- 
ly very  cost  effective  and  environmentally  accept- 
able remediation  technology.  This  is  an  overview 
of  the  state  of  knowledge  of  in  situ  biorestoration. 
Many  contaminants  in  solution  in  ground  water  as 
well  as  vapors  in  the  unsaturated  zone  can  be 
completely  degraded  or  transformed  into  new 
compounds  by  naturally  occurring  indigenous  mi- 
crobial populations.  The  need  is  for  the  methodol- 
ogy to  determine  when  the  natural  biorestoration  is 
occurring,  the  stage  the  restoration  process  is  in, 
whether  enhancement  of  the  process  is  possible  or 
desirable,  and  what  will  happen  if  the  natural  proc- 
esses are  allowed  to  run  their  course.  Several  envi- 
ronmental factors  also  influence  the  capacity  of  the 
indigenous  microbial  populations  to  degrade  con- 
taminants. These  include  dissolved  oxygen,  pH, 
temperature,  oxidation-reduction  potential,  avail- 
ability of  mineral  nutrients,  salinity,  soil  moisture, 
the  concentration  of  specific  pollutants,  and  the 
nutritional  quality  of  dissolved  organic  compounds 
in  the  ground  water.  Most  enhanced  in  situ  biore- 
clamation  techniques  available  today  are  variations 
of  hydrocarbon  degradation  procedures.  Nutrients 
and  oxygen  are  introduced  through  injection  wells 
and  circulated  through  the  contaminated  zone  by 
pumping  one  or  more  of  the  producing  wells.  The 
limiting  factor  in  remediation  technology  is  getting 
the  contaminated  subsurface  material  to  the  treat- 
ment unit  or  units,  or  in  the  case  of  in  situ  process- 
es, getting  the  treatment  process  to  the  contaminat- 
ed material.  The  key  to  successful  remediation  is  a 
thorough  understanding  of  the  hydrogeologic  and 
geochemical  characteristics  of  the  contaminated 
area.  (Author's  abstract) 
W87-04332 


6.  WATER  RESOURCES 
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MICROCOMPUTERS  AND  WATER  QUALITY 
MODELS:  ACCESS  FOR  DECISION  MAKERS, 

Wayne  State  Univ.,  Detroit,  MI.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-03352 


APPLICATION  OF  MUTAGENICITY  TESTS 
TO  THE  DETERMINATION  OF  WATER 
QUALITY, 

Imperial  Chemical  Industries  Ltd.,  Alderley  Park 

(England).  Central  Toxicology  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04293 


IN  SITU  BIORESTORATION  AS  A  GROUND 
WATER  REMEDIATION  TECHNIQUE, 

Robert   S.    Kerr   Environmental   Research   Lab., 
Ada,  OK. 


CORPS  OF  ENGINEERS  DEVELOPS  WATER 
SUPPLY  TOOLS, 

Corps  of  Engineers,  Vicksburg,  MS. 

T.  M.  Walski. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.  8,  p  38-40,  August  1985. 

30  ref. 

Descriptors:  'Planning,  'Water  management, 
•Corps  of  Engineers,  'Computer  programs, 
•Water  conveyance,  *Cost  analysis,  *Water 
supply,  •  Management  planning,  Project  planning, 
Resources  management,  Dams,  Tunnels,  Economic 
aspects,  Costs,  Pipelines,  Hydraulic  design,  Engi- 
neering, Publications,  Handbooks,  Operating  costs, 
Maintenance  costs,  Financing,  Water  treatment  fa- 
culties. 

The  U.S.  Army  Corps  of  Engineers  has  developed 
a  number  of  improved  methods  for  addressing 
various  water  supply  problems,  including  policy 
studies,  research  and  forecasting,  drought  manage- 
ment, water  conservation,  model  development,  and 
the  design,  operation,  and  cost  aspects  of  water 
supply  systems.  Among  their  contributions  is  the 
MAPS  computer  program,  a  large,  user-friendly 
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program  for  preparing  preliminary  design  and  cost 
estimates  for  pipelines,  pumping  stations,  dams, 
water  treatment  plants,  well  fields,  surface  water 
intakes,  storage  tanks,  tunnels,  and  open  channels. 
Other  methods  and  programs  are  available  in  the 
areas  of  selection  of  cost  effective  sanitary  facilities 
at  recreation  areas,  small  water  systems  design, 
internal  corrosion  control,  distribution  system  op- 
eration and  maintenance,  and  financial  implementa- 
tion. There  are  also  a  number  of  study  reports 
useful  as  models  for  engineers  and  planners.  Infor- 
mation is  provided  on  obtaining  these  references. 
(Doria-PTT) 
W87-03437 


STATE-OF-THE-ART  REVIEW  AND  ANNO- 
TATED BD3LIOGRAPHY  OF  SYSTEMS  ANAL- 
YSIS TECHNIQUES  APPLIED  TO  RESER- 
VOIR OPERATION, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-03495 


COST-EFFECTIVE  DESIGN  AND  OPERATION 
OF  URBAN  STORMWATER  CONTROL  SYS- 
TEMS: DECISION-SUPPORT  SOFTWARE, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-03530 


METHODOLOGY  FOR  ESTABLISHING  COM- 
PREHENSD7E  INSTREAM  REQUIREMENTS 
AND  PREDICTING  FLOW  DEFICIENCIES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
S.  Nnaji,  and  E.  J.  Hayter. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-238961. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
South  Carolina  Water  Resources  Research  Insti- 
tute, Clemson,  Publication  No.  120,  September 
1985.  68  p,  4  fig,  8  tab,  20  ref,  2  append.  Contract 
14-08-001-G-868  and  G-932.  USGS  Project  868-03 
and  932-03. 

Descriptors:  *South  Carolina,  *Instream  flow, 
•Minimum  flow,  *Stream  classification,  'Statistical 
models,  Research,  Information  transfer,  Training, 
Decision  making,  Water  use,  Water  quality  stand- 
ards, Statistical  analysis,  Model  studies,  Computer 
programs. 

Sustained  increase  in  offstream  demand  over  the 
past  few  years  has  resulted  in  instream  demand  for 
water-based  recreation,  fish  and  wildlife  propaga- 
tion. The  objectives  of  this  project  were  to  devel- 
op and  illustrate  a  method  for  establishing  instream 
requirements  and  for  statistically  predicting  flow 
deficiency  patterns  with  respect  to  these  require- 
ments for  selected  stream  segments  in  South  Caro- 
lina. Sequences  of  stream  attributes  which  included 
stream  flow,  stream  quality  and  stream  biota  pa- 
rameters were  generated  and  crossing  level  analy- 
sis performed  for  each  sequence.  The  threshold  for 
each  attribute  is  the  instream  requirement.  The 
requirement  may  correspond  to  a  stream  standard 
for  the  attribute.  Measures  of  effectiveness  of  the 
requirement  were  computed;  the  measures  used  are 
the  stream  reliability,  resiliency  and  vulnerability. 
Multiattribute  -  multimeasure  decision  analysis  was 
performed  to  select  the  optimal  instream  require- 
ment vector.  The  product  includes  two  computer 
programs.  One  program  is  an  extension  of  the 
simplified  stormwater  management  model  devel- 
oped by  Lager  et  al.  (1976)  to  simulate  the  impact 
of  detention  storage  overflows  on  stream  quality  at 
downstream  locations.  The  other  program  auto- 
mates the  decision  analysis  for  selection  of  the 
instream  requirement.  The  product  will  serve  as  a 
decision  tool  for  construction  of  irrigation  and 
municipal  water  withdrawal  schedules  and  for 
maintaining  required  instream  requirements. 
(Nnaji-SC  WRRI) 
W87-03569 


OPERATIONAL  PLANNING  FOR  CALIFOR- 
NIA WATER  SYSTEM, 

California  State  Dept.  of  Water  Resources,  Sacra- 
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mento. 

G.  W.  Barnes,  and  F.  I.  Chung. 
Journal  of  Water  Resources  Planning  and  Manage- 
ment (ASCE)  JWRMD5,  Vol.  1 12,  No.  1,  p  71-86, 
January  1986.  6  fig,  3  tab,  6  ref. 

Descriptors:  'Project  planning,  •California, 
•Model  studies,  'River  basin  development,  'Water 
policy,  'Water  conveyance,  River  basins,  Basins, 
Catchment  areas,  Reservoirs,  Water  use,  Planning, 
Simulation,  Simulation  analysis. 

A  detailed  river  basin  simulation  model  was  devel- 
oped by  the  California  Department  of  Water  Re- 
sources to  simulate  the  combined  operation  of  the 
Central  Valley  Project  (CVP)  and  the  State  Water 
Project  (SWP).  The  size  and  complexity  of  the 
combined  CVP-SWP  system  of  reservoirs  and  con- 
veyance facilities  is  such  that  proposed  changes  in 
water  use  or  development  of  future  water  project 
facilities  may  involve  analyzing  or  changing  nu- 
merous system  or  operational  constraints.  The  sim- 
ulation model  provides  the  necessary  flexibility  to 
analyze  a  wide  range  of  assumptions  for  various 
planning  alternatives.  A  major  feature  of  the  model 
is  to  allow  proper  sharing  of  Sacramento-San  Joa- 
quin Delta  inflows  between  the  CVP  and  SWP  to 
meet  Delta  water  quality  outflow  requirements  as 
well  as  respective  project  export  needs.  Many 
model  features  are  incorporated  so  the  model  can 
be  used  to  analyze  the  effect  of  various  alternatives 
of  future  surface  reservoirs,  changes  in  cross  Delta 
transfer  proposals,  proposed  groundwater  reser- 
voirs, and  many  other  proposed  system  changes. 
The  range  of  model  capabilities  is  described  along 
with  some  example  studies.  (Author's  abstract) 
W87-03724 


WASTEWATER  TREATMENT  ALTERNA- 
TIVES FOR  MUNICIPALITIES  ALONG  A 
STREAM  SYSTEM, 

Institut   National   de   la   Recherche   Scientifique, 

Sainte-Foy  (Quebec). 

For  primary  bibliographic   entry  see  Field   5D. 

W87-03742 


MEETING  THE  CHALLENGE  OF  POLICY- 
RELEVANT  SCIENCE:  LESSONS  FROM  A 
WATER  RESOURCE  PROJECT, 

Fish  and  Wildlife  Service,  Fort  Collins,  CO.  Coop- 
erative Instream  Flow  Service  Group. 
B.  L.  Lamb. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  811-815,  October  1986.  16  ref. 

Descriptors:  'Policy  making,  'Water  resources 
planning,  'Performance  evaluation,  'Decision 
making,  Water  conservation,  Instream  flow, 
Terror  Lake,  Alaska,  Regional  planning,  Technol- 
ogy transfer. 

Water  resource  scientists  face  complex  tasks  in 
evaluating  aspects  of  water  projects,  but  relatively 
few  assessment  procedures  have  been  applied  and 
accepted  as  standard  applications.  Decision-makers 
often  rely  on  environmental  assessments  to  evalu- 
ate the  value  and  operation  of  projects.  There  is 
often  confusion  about  scientists'  role  in  policy  deci- 
sions. The  scientist  can  affect  policy-making  as  an 
expert  witness,  an  advocate  or  a  surrogate.  By 
understanding  the  policy  process,  scientists  can 
make  their  work  more  'policy  relevant'.  Using  the 
Terror  Lake  hydro  project  in  Alaska  as  a  guide, 
three  lessons  are  discussed:  (1)  not  all  problems  are 
able  to  be  solved  with  technology;  (2)  policy- 
relevant  technology  is  rarely  imposed  on  a  prob- 
lem; and  (3)  the  scientist  need  not  just  react  to  the 
policy  process,  but  can  have  an  impact  on  how 
that  process  unfolds.  (Author's  abstract) 
W87-03813 


RIVER  BASES  PLANNING  OVERSEAS, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 
C.  R.  Head. 

Journal  of  Institutional  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  4,  p  369-381, 
August  1986.  5  fig,  1  tab. 

Descriptors:  'River  basin  development,  'Manage- 
ment planning,  'Developing  countries,  Data  col- 


lection, Resource  evaluation,  Water  resources  de- 
velopment, Topography,  Hydrology,  Irrigation, 
Water  supply,  Simulation  modeling.  Environmen- 
tal studies,  Institutional  aspects,  Kenya,  Swaziland, 
Africa. 

A  river  basin  planning  study  is  a  multidisplinary 
excercise  coordinated  by  the  Project  Manager, 
whose  job  it  is  to  keep  all  the  involved  profession- 
als working  together  harmoniously.  A  river  basin 
planning  study  divides  naturally  into  three  stages: 
(1)  data  collection  and  resource  evaluation,  (2) 
individual  scheme  studies,  and  (3)  overall  develop- 
ment planning.  Each  of  these  aspects  is  discussed; 
the  topics  covered  include  topographic  mapping, 
hydrology,  soils  and  geology,  storage  reservoirs, 
hydroelectric  power,  irrigation,  water  supply,  sim- 
ulation modeling,  environmental  studies,  and  insti- 
tutional aspects.  Projects  discussed  as  examples  are 
the  Tana  River  hydropower  cascade  in  Kenya  and 
the  Usutu  River,  Swaziland.  (Rochester-PTT) 
W87-03917 


WATER  AUDITING  CAN  PAY  FOR  ITSELF, 

P.  Hersch. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  10,  p  22,  October  1986. 

Descriptors:  'Audits,  'Management  planning, 
'Accounting,  'Operating  policies,  'Cost-benefit 
analysis,  'Water  management,  Planning,  Economic 
aspects,  Leakage,  Resources  management. 

According  to  consultant  Joseph  Kuranz,  many 
water  utility  managers  cannot  account  for  15%  of 
the  water  in  their  distribution  systems.  Therefore, 
water  auditing  should  be  part  of  an  ongoing  pro- 
gram that  is  part  of  management's  agenda.  Al- 
though almost  any  type  of  audit  is  beneficial,  it 
should  be  geared  to  the  utility's  operation  (size, 
complexity),  and  should  be  thorough,  competently 
done,  and  ongoing.  Management  must  decide  on 
the  scope  of  the  program,  devise  a  reasonable  plan, 
sell  the  concept  to  the  appropriate  funding  body, 
and  decide  on  the  best  approach  to  handling  the 
program  within  the  organization.  Raising  the  level 
of  accounted-for  water  by  7  or  8%  can  produce 
significant  savings;  for  example,  a  utility  serving  a 
population  of  100,000  could  save  about  $300,000  a 
year.  (Doria-PTT) 
W87-04222 


COASTAL  GEOLOGIC  HAZARDS  AND  LAND- 
USE  PLANNING  IN  NORTHWESTERN 
OREGON, 

Northeastern  Univ.,  Boston,  MA.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-04312 


ADVANCE    PLANNING    SMOOTHS    TREAT- 
MENT PLANT  EXPANSION, 

Engineering  Science,  Inc.,  Fairfax,  VA. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-04335 
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support  for  various  water  projects.  Dr.  John  R. 
Amend,  Montana  State  University,  developed  a 
water  management  simulator  which  could  handle  a 
large  number  of  variables  simultaneously  of  natural 
surface  and  groundwater  flow  plus  a  number  of 
water-use  variables  on  an  accelerated  time  se- 
quence. By  using  several  remote  control  devices, 
participants  can  'control'  their  water  use  but  have 
no  control  over  other  participants  competing  for 
the  same  water  molecule.  The  purpose  of  this 
information  transfer  project  was  to  demonstrate 
the  use  of  the  water  management  simulator  and  to 
begin  to  develop  experienced  teams  of  people  from 
government  agencies  and  academia  to  explain  its 
operation  to  local  professional  and  civic  groups. 
The  interest  level  is  very  high  for  the  team  mem- 
bers to  learn  about  the  operation  of  the  water 
management  simulator.  The  simulator  demonstra- 
tions have  been  well  received  by  various  audi- 
ences. (Mack-Univ.  AR) 
W87-03519 


PREFERENCES  FOR  MANAGING  NEW 
MEXICO  WATER, 

New  Mexico  Univ.,  Albuquerque.  Div.  of  Public 

Administration. 

T.  De  Young,  M.  Avalos,  J.  W.  Pozenel,  and  S.  V. 

Nystrom. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-219250. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

New  Mexico  Water  Resources  Research  Institute, 

Las  Cruces,  Technical   Completion   Report   No. 

184,  November  1984.  117  p,  1  fig,  5  tab,  10  ref. 

Project  1345647. 

Descriptors:  'Attitude  surveys,  'Public  participa- 
tion, 'Public  preferences,  'New  Mexico,  Public 
opinion  surveys,  Administration,  Alternative  plan- 
ning. 

The  purpose  of  this  study  is  to  identify  public 
preferences  for  alternative  water  management  in- 
stitutions, policies,  and  programs.  Survey  proce- 
dures including  a  questionnaire,  a  telephone  survey 
and  site  visits,  were  designed  to  ensure  representa- 
tion of  all  groups  affected  by  water  management  in 
New  Mexico.  The  findings  both  support  and  refine 
the  research  hypotheses.  As  hypothesized,  prefer- 
ences for  water  management  vary  according  to 
one's  personal  involvement.  A  second  hypothesis, 
preferences  are  modified  by  one's  perception  of 
scarcity,  is  not  as  strongly  supported.  Other  re- 
spondent characteristics  including  political  ideolo- 
gy, socioeconomic  status,  and  knowledge  about 
water  resources  influence  preferences  much  more 
strongly  than  anticipated.  Within  the  water  expert 
sample,  two  preference  groups  are  clearly  identifi- 
able. The  first  group  generally  prefers  continuation 
of  the  status  quo  in  water  management.  The  second 
preference  group  generally  favors  reform  of  exist- 
ing policies  and  practices.  The  findings  indicate 
that  there  is  considerable  consensus  about  the  need 
for  certain  policies.  Responses  to  other  policy 
propsals  suggest  considerable  divergence  of  opin- 
ion. Policy  implications  and  avenues  for  further 
research  are  presented.  (DeYoung-Univ.  N.M.) 
W87-03542 


WATER  MANAGEMENT  SIMULATOR  PRES- 
ENTATIONS, 

Arkansas  Univ.,  Fayetteville. 
L.  E.  Mack. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211803. 
Price  codes:  A02  in  paper  copy,  A01  in  microfiche. 
Arkansas  Water  Resources  Research  Center, 
Project  Completion  Report.  Publication  No.  112, 
Sept.    1984.   7   p.   USGS   Project   No.   G-829-22. 

Descriptors:  'Water  management,  'Arkansas, 
•Public  participation,  'Public  education,  Simula- 
tion analysis,  Information  exchange. 

One  of  the  larger  stumbling  blocks  to  comprehen- 
sive water  management  is  the  lack  of  public  under- 
standing of  the  multitude  of  variables  that  operate 
at  the  same  time  within  the  hydrologic  cycle.  With 
more  public  understanding,  there  is  greater  public 


OPTIMAL  DROUGHT  PLANS,  VOLUME  L 
PROTOTYPAL  APPLICATION  OF  THE 
'DROPS'  METHOD, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

B.  Dziegielewski,  E.  M.  Opitz,  D.  D.  Baumann,  W. 

Y.  Davis,  and  C.  M.  Padin. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-202256. 

Price  codes:  A06  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  February  1986.  120  p,  34  tab, 

31  ref,  3  append.  Contract  14-08-0001-G-1069. 

Descriptors:  'Water  conservation,  'Optimal 
drought  plans,  'Water  losses,  'Comparable  costs, 
•Water  shortage,  'Water  demand,  Water  deficits, 
Water  costs,  Competing  use,  Optimal  development 
plans,  Arizona,  Phoenix,  Indiana,  Indianapolis. 

The  drought  optimization  planning  procedures 
(DROPS)  method  is  a  planning  procedure  that 
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allows  managers  of  water  systems  to  formulate 
least-cost  drought  emergency  plans  as  well  as  to 
examine  systematically  the  tradeoff  between  the 
expected  value  of  the  cost  of  coping  with  water 
supply  deficits  in  the  long  run  and  the  cost  of  the 
long-term  water  supply  systems  for  the  estimation 
of  local  economic  losses  or  utility  losses  associated 
with  water  shortage.  The  results  revealed  that 
moderate,  voluntary  reductions  in  demand  can 
save  water  at  a  cost  of  $0.12  to  $0.70  per  1,000 
gallons.  However,  the  cost  of  restrictions  on  indus- 
trial and  commercial  uses  of  water  may  be  very 
high,  reaching  $24.00  per  1,000  gallons.  For  com- 
parison, the  cost  of  water  from  emergency  supplies 
varied  from  $0.20  to  about  $2.00  per  1,000  gallons. 
(USGS) 
W87-03573 


OPTIMAL  DROUGHT  PLANS,  VOLUME  H: 
EVALUATION  OF  ECONOMIC  LOSSES  RE- 
SULTING FROM  WATER  SUPPLY  SHORT- 
AGES, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

B.  Dziegielewski,  E.  M.  Opitz,  D.  D.  Baumann,  W. 

Y.  Davis,  and  C.  M.  Padin. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-202264. 

Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 

Completion  Report,  February  1986.  104  p,  5  fig,  23 

tab,  30  ref,  4  append.  Contract  1 4-08-000 1-G- 1069. 

Descriptors:  *Water  conservation,  *Optimal 
drought  plans,  'Water  losses,  'Comparable  costs, 
•Water  shortage,  'Water  demand,  Water  deficits, 
Water  costs,  Competing  use,  Optimal  development 
plans,  Arizona,  Pheonix,  Indiana,  Indianapolis. 

The  purpose  of  this  second  volume  is  to  provide 
the  documentation  for  the  supportive  research 
which  has  been  undertaken  in  order  to  determine 
the  economic  impacts  of  water  shortage  on  various 
sectors  of  the  urban  economy.  Evaluation  of  eco- 
nomic impacts  of  water  use  restrictions  in  the 
residential  sector  is  described.  Residential  water 
demand  models  for  Phoenix  and  Indianapolis  are 
estimated  using  empirical  data  on  water  use,  price, 
and  other  explanatory  variables.  The  estimated 
demand  functions  are  used  in  the  subsequent  deter- 
mination of  the  forgone  benefits  measured  by  lost 
consumer  surplus.  Analysis  is  presented  of  poten- 
tial drought  losses  in  industrial  and  commercial/ 
institutional  user  sectors  in  both  cities  under  study. 
Empirical  data  on  the  potential  impacts  and  adjust- 
ments to  shortage  of  these  sectors  have  been  ob- 
tained through  a  mail  survey  of  a  sample  of  estab- 
lishments from  Phoenix  and  Indianapolis.  The 
survey  results  are  supplemented  with  the  socio- 
economic data  from  published  census  reports  in 
order  to  assess  the  impacts  of  production  cutbacks 
and  business  closedowns  on  local  economy.  The 
economic  impacts  of  drought  on  each  of  the  water 
utilities  are  evaluated.  Both  the  losses  of  utility 
revenue  and  the  expenditures  on  system  improve- 
ments and  emergency  water  supplies  are  assessed. 
(USGS) 
W87-03574 


WATER  RESOURCES  PLANNING  PRACTICE- 
UNTTED  KINGDOM  AND  THE  STATE  OF 
NEW  JERSEY,  USA:  A  COMPARISON, 

Havens  and  Emerson  Ltd.,  Cleveland,  OH. 
P.  W.  Doe,  F.  W.  Montanari,  and  N.  Rowntree. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol  80,  Part  1,  p  999-1012,  August  1986. 
2  fig,  3  tab,  Href. 

Descriptors:  'Water  resources  management,  'Plan- 
ning, 'United  Kingdom,  'New  Jersey,  'Water  use 
restrictions,  'Water  shortages,  Water  supply, 
Water  demand,  Drought. 

Over  the  past  century  both  the  UK  and  the  State 
of  New  Jersey  in  the  USA  have  faced  recurrent 
water  shortages.  During  these  periods  of  drought 
water  use  restrictions  were  imposed  across  substan- 
tial land  areas.  Both  governmental  and  public  con- 
ce™  provided  impetus  to  find  ways  to  improve  the 
reliability  of  water  resources  for  public  supplies 
following  severe  drought  conditions.  The  efforts  of 
New  Jersey  were  described  in  detail  to  allow  com- 


parison with  what  was  undertake  in  the  UK  .  The 
study  was  a  multidisciplinary  effort  with  an  inter- 
disciplinary staff.  The  study  results  and  actions 
inspired  were  summarized  and  brief  comparisons 
were  drawn  to  the  UK  situation.  (Main-PTT) 
W87-03625 


MANAGEMENT  TECHNIQUES  TO  OPTIMIZE 
REPETITIVE  OPERATIONS  IN  SMALL 
WATER  SUPPLY  SCHEMES, 

Birmingham  Univ.  (England).  Development  Ad- 
ministration Group. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03631 


COST  EFFECTIVENESS  AND  SEWER  REHA- 
BDUTATION, 

Johnson  County  Unified  Wastewater  Districts,  KS. 
For  primary  bibliographic  entry  see  Field   5D. 

W87-03958 


SELECTION  OF  THE  DESIGN  PRODUCTION 

OF     HYDROELECTRIC     STATIONS     WHEN 

PLANNING  THE  FUEL  SUPPLIES  OF  POWER 

DSTERTD3S  WITH  A  LARGE  SHARE  OF  HY- 

DROPOWER, 

For  primary  bibliographic  entry  see  Field  8C. 

W87-04033 


TECHNOLOGICAL  PUBLIC  CHOICE  IN 
PRACTICE:  THE  CASE  OF  WASTEWATER 
TREATMENT  FACnJTTES. 

Institut  National  de  la  Recherche  Scientifique, 
Sainte-Foy  (Quebec). 

D.  Couillard,  M.  Crowley,  and  J.  L.  Sasseville. 
Journal        of        Environmental        Management 
JEVMAW,  Vol.  22,  No.  2,  p  133-145,  March  1986. 
4  fig,  5  tab,  25  ref. 

Descriptors:  'Wastewater  treatment,  'Planning, 
'Model  studies,  'Cost  analysis,  Quebec,  Optimiza- 
tion, Public  policies,  Public  participation. 

The  implementation  of  costly  public  programs  gen- 
erally induces  complex  decison-making  processes. 
When  the  choice  of  technologies  is  at  stake,  tech- 
nology assessment  methods  can  become  important 
tools  in  the  selection  of  an  optimal  course  of 
action.  The  heurestic  of  the  organizational  process 
that  leads  to  the  choice  of  wastewater  technology 
is  compared  to  the  technological  assessment  ration- 
ale. The  analysis  of  the  critical  path  in  the  Quebec 
urban  wastewater  treatment  program  used  a  grid 
made  up  of  six  dimensions  (technology,  economics, 
environment,  society,  the  individual,  values  and 
collective  aspects  of  decision-making)  that  can  be 
considered  when  making  a  technology  assessment 
study.  This  led  to  the  identification  of  the  most 
important  criteria  on  which  the  selection  of  tech- 
nologies was  based:  it  was  found  that  technical, 
economic  and  environmental  criteria  were  called 
upon  much  more  often  than  those  relating  to  socie- 
ty, the  individual  or  to  values  and  collective  as- 
pects of  decision-making.  This  method  of  analysis 
may  be  useful  in  the  study  of  the  role  of  technolo- 
gy assessment  in  the  real  world  of  public  problem- 
solving.  (McFarlane-PTT) 
W87-04098 


NSPE'S  ROLE  IN  THE  WATER  AND 
WASTEWATER  INDUSTRY, 

J.  H.  Kuranz. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  10,  p  12-13,  41,  October  1986. 

Descriptors:  'Water  management,  'Water  policy, 
'Planning,  'Legal  aspects,  'Administration,  'En- 
vironmental policy,  'Economic  aspects,  'Social 
aspects,  Resources  management,  Public  policy, 
Policy  making,  Water  quality  management,  Cost 
sharing,  Groundwater  management,  State  jurisdic- 
tion, Federal  jurisdiction,  Political  aspects, 
Wastewater  management. 

An  NSPE  Water  Policy  Task  Force  has  been 
established  to  study  the  nation's  water  policies  and 
the  procedures  for  setting  and  carrying  out  water 
resource   planning.    The   problems   involved    are 


deeply  enmeshed  with  congressional  and  presiden- 
tial power,  state  rights,  regionalism,  laws  and  insti- 
tutions, property  rights,  environmental  concerns, 
and  money.  The  following  recommendations  were 
made:  reorganization  of  the  water  council  and  of 
basin  commissions;  integration  of  EPA  water  qual- 
ity programs  into  a  comprehensive  water  manage- 
ment program;  revision  of  the  distribution  of  oper- 
ation and  maintenance  funds  and  of  cost-sharing 
policies;  adoption  by  the  states  of  groundwater 
control  programs;  integration  of  water  manage- 
ment policy  and  programs  with  other  national  pri- 
orities; adoption  of  new  policies,  laws,  and  regula- 
tions for  fish  and  wildlife  enhancement  programs; 
development  of  programs  to  help  needy  munici- 
palities solve  water  supply  and  distribution  prob- 
lems; and  prompt  settlement  of  Indian  water  rights 
claims.  The  most  fundamental  change  recommend- 
ed was  to  restore  the  balance  between  authority 
and  responsibility.  (Author's  abstract) 
W87-04221 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


MANAGEMENT  AUDITS:  A  TOOL  FOR 
WATER  UTILnTES, 

Barry  (Theodore)  and  Associates,  Los  Angeles, 

CA. 

J.  P.  Conley. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  77,  No.  8,  p  34-37,  August  1985.  1 

ref. 

Descriptors:  'Management  planning,  'Operating 
policies,  'Economic  aspects,  'Utilities,  'Water 
management,  'Administration,  'Audits,  Public 
opinion,  Public  policy,  Administrative  agencies, 
Administrative  regulations,  Regulations,  Economic 
evaluation,  Water  rates,  Attitudes. 

When  a  water  utility  applies  for  a  rate  increase,  the 
request  almost  automatically  triggers  opposition, 
resentment,  and  outcries  from  ratepayers.  At  the 
same  time,  public  utility  commissioners  demand 
proof  from  the  utility  that  there  is  ample  need  and 
justification  for  the  request.  Such  proof  must  sup- 
port the  utility's  claim  that  its  business  is  conduct- 
ed with  maximum  efficiency  and  productivity. 
Management  audits,  which  have  become  an  ac- 
cepted part  of  business  life  over  the  past  10  years, 
have  been  used  for  this  process  by  both  commis- 
sions and  utilities.  This  article  explains  what  a 
management  audit  is  and  what  benefits  it  can  pro- 
vide. It  is  concluded  that  the  most  important  bene- 
fit of  a  voluntary,  as  opposed  to  an  imposed,  audit 
is  the  perception  that  utility  management  is  open  to 
suggestions  about  the  organization's  performance 
and  is  trying  to  improve  operations.  (Author's 
abstract) 
W87-03438 


ROLE  OF  USER  CHARGES  IN  GROUNDWAT- 
ER CONSERVATION:  THE  CASE  OF  THE  ED- 
WARDS AQUD7ER, 

Texas  Water  Resources  Inst.,  College  Station. 
C.  E.  Reese. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246709. 
Price  codes:  All  in  paper  copy,  A01  in  microfiche. 
Research  Project  Completion  Report,  November 
1985.  239  p,  1  fig,  9  tab,  4  exhibits,  4  append. 
Contract  14-O8-OO01-G-935.  USGS  Project  G-935- 
04. 

Descriptors:  'User  charges,  'Taxes,  'Water  con- 
servation, 'Edwards  aquifer,  'Groundwater  con- 
tamination, Water  resources  development,  Austin- 
San  Antonio  Corridor,  Water  demand,  Manage- 
ment, Texas,  Groundwater  pollution,  Pricing,  Eco- 
nomic evaluation. 

This  study  is  an  examination  of  the  role  that  user 
charges  and  taxes  could  play  in  conserving  and 
augmenting  water  resources  in  the  Austin-San  An- 
tonio Corridor,  especially  in  respect  to  the  Ed- 
wards Aquifer.  More  specifically  the  investigator: 
identifies  the  current  and  future  users  of  water  in 
the  Corridor;  enumerates  the  current  and  future 
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supply  of  ground  and  surface  water  in  the  Corridor 
and  in  the  context  of  the  hydrogeology  of  the 
Edwards  Aquifer;  analyzes  the  economics  of  sup- 
plying water  for  various  types  of  users  in  the 
Corridor;  describes  and  evaluates  the  pricing  of 
water  supplied  from  both  ground  and  surface 
waters  in  the  Corridor;  identifies  constitutional  and 
statutory  restrictions  in  the  development  of  user 
charge  and/or  tax  systems  and  evaluates  the  need 
for  enabling  legislation;  examines  the  interrelation- 
ship of  both  surface  water  and  pollution  to  water 
quality  in  the  Edwards  Aquifer;  delineates  and 
analyzes  several  alternatives  for  pricing  water,  in- 
cluding the  implementation  of  conservation-based 
user  charges  and  taxes;  evaluates  the  socioeconom- 
ic benefits  and  costs  of  various  alternatives  for 
pricing  water,  especially  equity  impact  on  econom- 
ic growth  and  inflationary  effect;  and  identifies 
obstacles  to  user  charges  and  taxes  and  determines 
why,  in  those  situations  in  which  charges  and  taxes 
would  promote  conservation  and  water  develop- 
ment projects,  they  have  not  been  utilized.  The 
investigator  concludes  that  market-like  prices  for 
water  use  in  the  Corridor  could  effect  a  more 
optimal  allocation  of  scarce  water  resources  and 
the  increased  revenue  therefrom  would  enable 
local  government  to  finance  water  resource  devel- 
opment notwithstanding  the  reduction  in  federal 
and  state  subsidies.  (USGS) 
W87-03585 


ECONOMIC  ANALYSIS  OF  ARTIFICIAL  RE- 
CHARGE AND  RECOVERY  OF  WATER  IN 
BUTLER  VALLEY,  ARIZONA 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-03589 


GETTING  YOUR  MONEY'S  WORTH  FROM 
COMPUTER  BASED  CONTROL  SYSTEMS/ 
PART  2, 

Universal  Engineering  Corp.,  Boston,  MA. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-03959 
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W87-03386 


POTENTIAL  OF  MODIFIED  FLOW-RELEASE 
RULES  FOR  KJNGSLEY  DAM  IN  MEETING 
CRANE  HABITAT  REQUIREMENTS -PLATTE 
RIVER,  NEBRASKA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary   bibliographic   entry  see   Field   6G. 

W87-03484 


OPTIMUM  RESERVODl  OPERATION  FOR 
FLOOD  CONTROL  AND  CONSERVATION 
PURPOSES, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  4A. 

W87-03494 


RESERVOIR  OPERATION  IN  TEXAS, 

Texas  Water  Resources  Inst.,  College  Station. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-03496 


OPTIMAL  DROUGHT  PLANS,  VOLUME  I: 
PROTOTYPAL  APPLICATION  OF  THE 
'DROPS'  METHOD, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03573 


OPTIMAL  DROUGHT  PLANS,  VOLUME  H: 
EVALUATION  OF  ECONOMIC  LOSSES  RE- 
SULTING FROM  WATER  SUPPLY  SHORT- 
AGES, 

Planning  and  Management  Consultants  Ltd.,  Car- 

bondale,  IL. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03574 


BOMBAY       WATER       SUPPLY       PROJECT: 
DEMAND  AND  RESOURCE  PLANNTNG, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-03624 


CANAL  CAPACnTES  FOR  DEMAND  UNDER 
SURFACE  IRRIGATION, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

A.  J.  Clemmens. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   112,  No.  4,  p  331-347, 

November  1986.  7  fig,  1  tab,  7  ref. 

Descriptors:  *  Canal  capacity,  *  Irrigation  canals, 
•Irrigation  requirements,  'Surface  irrigation, 
•Mathematical  models,  *Water  demand,  Demand 
patterns,  Continuous  flow,  Clement's  formula, 
Farms,  Agriculture,  Plant  water  use,  Soil  water, 
Root  zone,  Infiltration  rate,  Computer  simulations, 
Simulation  models,  Delivery  scheduling,  Peak 
demand. 

Providing  water  to  users  on  demand  usually  re- 
quires an  increase  in  canal  capacity  over  the  same 
volume  of  water  delivered  at  a  uniform  rate.  A 
simulation  model  was  used  to  develop  demand 
patterns  for  hypothetical  surface  irrigation  condi- 
tions. These  results  were  used  to  determine  the 
canal  capacity  required  to  meet  various  levels  of 
demand.  A  modification  to  these  results  was  hy- 
pothesized to  be  appropriate  for  delivery  schedules 
where  delivery  is  arranged.  These  results  are  ex- 
pressed in  simple,  nondimensional  terms  and  com- 
pared to  capacities  for  continuous  flow  and  rota- 
tion systems  and  to  capacities  from  Clement's 
demand  formulas.  It  was  shown  that  Clement's 
formulas  are  inappropriate  for  surface  irrigation 
demand  since  they  do  not  account  for  the  wide 
variations  in  possible  conditions.  Results  are  par- 
ticularly inappropriate  for  small  relative  service 
areas.  Simple  canal  capacity  equations  were  devel- 
oped for  demand  and  arranged  surface  irrigation 
distribution  systems  for  a  90%  level  of  service  (i.e., 
water  is  available  90%  of  the  time  when  demand- 
ed). (Author's  abstract) 


WATER  RESOURCES  PLANNING  PRACTICE- 
UNITED  KINGDOM  AND  THE  STATE  OF 
NEW  JERSEY,  USA  A  COMPARISON, 

Havens  and  Emerson  Ltd.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-03625 


QUANTD7ICATION  OF  ESSTREAM  FLOW 
NEEDS  OF  A  WILD  AND  SCENIC  RTVER  FOR 
WATER  RIGHTS  LITIGATION, 

Geological   Survey,   Santa  Fe,   NM.   Water   Re- 
sources Div. 
H.  S.  Gam. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  745-751,  October  1986.  3  fig,  2  tab,  11  ref. 

Descriptors:  *Quantitative  analysis,  •Instream 
flow,  *Wild  rivers,  *Water  rights,  ^Federal  juris- 
diction, 'Red  River,  Streams,  Recreation,  Fish, 
Wildlife,  Water  quality,  Habitats,  Mathematical 
models,  Flow  regimes,  Federal  reserved  water 
rights,  New  Mexico. 

The  lower  4  miles  of  the  Red  River,  a  tributary  of 
the  Rio  Grande  in  northern  New  Mexico,  was 
designated  as  one  of  the  instant  components  of  the 
National  Wild  and  Scenic  River  System  in  1968. 
The  Bureau  of  Land  Management  (BLM),  as  the 
managing  agency  of  the  wild  and  scenic  river,  was 
participant  in  a  general  water  rights  adjudication 
of  the  Red  River  stream  system.  The  BLM  sought 
a  federal  reserved  water  right  and  asserted  a  claim 
to  the  instream  flows  necessary  to  protect  and 
maintain  the  values  of  the  river.  Instream  flows  are 
not  recognized  under  New  Mexico  water  law. 
Instream  flow  requirements  were  determined  by 
several  methods  to  quantify  the  claims  made  by  the 
United  States  for  a  federal  reserved  water  right 
under  the  Wild  and  Scenic  Rivers  Act.  The  scenic 
(aesthetic,  recreational,  and  fish  and  wildlife  values 


are  the  purposes  for  which  instream  flow  require- 
ments were  claimed.  Since  water  quality  is  related 
to  these  values,  instream  flows  for  waste  transport 
and  protection  of  water  quality  were  also  included 
in  the  claim.  The  U.S.  Fish  and  Wildlife  Service's 
Instream  Flow  Incremental  Methodology  was 
used  to  quantify  the  relationship  between  various 
flow  regimes  and  fish  habitat.  Experience  in  this 
litigation  indicates  the  importance  of  using  state-of- 
the-art  methodologies  in  quantifying  instream  flow 
claims.  The  incremental  methodology  held  up  well 
under  technical  and  legal  scrutiny  and  is  an  exam- 
ple of  the  latest  methodology  that  was  applied 
successfully  in  an  adjudication.  On  February  23, 
1984,  the  parties  involved  in  the  adjudication  en- 
tered a  precedential  stipulation  recognizing  a  fed- 
eral reserved  right  to  instream  flows  for  the  Red 
River  component  of  the  National  Wild  and  Scenic 
River  System.  (Author's  abstract) 
W87-03805 


EMPACTS  OF  RESIDENTIAL  WATER  REUSE 
OS  THE  TUCSON  AREA, 

Arizona  Univ.,  Tucson.  Office  of  Arid  Lands  Stud- 
ies. 

For  primary  bibliographic  entry  see  Field   3D. 
W87-03806 


DESIGNATION  OF  LEVUTED  RESOURCE 
VALUE  WATERS  rN  MTNNESOTA, 

Minnesota  Pollution  Control  Agency,  Roseville. 

Div.  of  Water  Quality. 

L.  R.  Peissig. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  7,  p  805-808,  July  1986.  4 

tab,  1  ref. 

Descriptors:  •Limited  resource  value  waters, 
•Water  use,  'Water  demand,  Fisheries,  Recreation, 
Legal  aspects,  Resources  management,  Resource 
allocation,  Water  quality  standards. 

Limited  resource  value  waters,  where  the  national 
water  use  goal  of  being  suitable  for  fisheries  and 
recreation  is  unattainable,  are  generallylow  flow 
waterways  that  have  been  irretrieveably  modified 
by  channelization  or  other  hydrological  or  struc- 
tural alteration.  A  program  that  considers  existing 
and  potential  uses  based  on  physical,  chemical,  and 
biological  characteristics  was  developed  to  classify 
these  waters,  and  water  quality  standards  and  crite- 
ria that  establish  effluent  limitations  were  devel- 
oped for  these  waters.  Application  of  this  program 
has  resulted  in  appropriate  classification  of  limited 
resource  value  waters  and  enabled  consideration  of 
water  use  allocation  of  limited  funds  for  construc- 
tion  of  treatment  facilities.  (McFarlane-PTT) 
W87-04044 


AUTOMATING       WATER       CONSUMPTION 
DATA  MANIPULATION, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04264 


SEVIULATING  WATER  SYSTEM  OPERATION 
DURESG  PERIODS  OF  DROUGHT, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04265 

6E.  Water  Law  and  Institutions 


ENDANGERED  SPECTES  ACT  AND  WATER 
DEVELOPMENT  WITHIN  THE  SOUTH 
PLATTE  BASTN, 

Colorado   Univ.   at   Boulder.   Natural   Resources 

Law  Center. 

L.  J.  MacDonnell. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161,  as  PB86-183761. 

Price  codes:  A08  in  paper  copy,  A01  in  microfiche. 

Colorado  Water  Resources  Research  Institue,  Fort 

Collins,  Completion  Report  No.  137,  August  1985. 

128  p,  3  fig,  1  tab,  332  ref.  Contract  14-08-0001- 

G895.  USGS  Project  G895-02. 
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Descriptors:  'Wildlife  habitats,  'Colorado,  *Legal 
aspects,  'Endangered  Species  Act,  Water  re- 
sources development,  South  Platte  River  basin, 
Whooping  cranes,  Colorado  River  Squawfish. 

The  Endangered  Species  Act  (ESA)  of  1973  pro- 
hibits any  federal  action  that  might  adversely 
affect  endangered  animal  and  plant  species.  The 
purpose  of  the  Act  is  to  provide  a  means  whereby 
the  ecosystems  upon  which  threatened  and  endan- 
gered species  depend  may  be  conserved  and  to 
provide  a  program  for  the  conservation  of  protect- 
ed species.  Current  attention  in  Colorado  is  fo- 
cused on  two  endangered  species,  the  Colorado 
River  Squawfish  and  the  Whooping  Crane.  Imple- 
mentation of  the  Act  raises  some  very  difficult 
problems.  Efforts  to  accomodate  both  continued 
water  development  and  endangered  species  protec- 
tion are  burdened  by  a  major  information  deficien- 
cy: What  are  the  habitat  conditions  essential  to 
ensure  protection  of  the  particular  species.  Some 
believe  it  may  take  20  years  to  produce  complete 
and  reliable  information  on  this  question;  in  the 
meantime,  the  statute  directs  that  plans  be  based 
upon  best  available  information.  A  focus  of  this 
research  was  on  the  scope  of  EAS  as  it  is  currently 
being  implemented:  (1)  proposed  water  develop- 
ment within  the  South  Platte  Basin  and  expected 
impacts  on  the  Whooping  Crane;  (2)  the  statutory 
basis  for  endangered  species  protection  and  subse- 
quent judicial  interpretation;  (3)  the  key  legal 
issues  at  stake;  and  (4)  a  management  approach  to 
resolving  conflicts.  It  was  found  that  the  courts 
have  emphasized  an  accommodation  of  interests 
pointing  away  from  litigation  by  water  develop- 
ment interests  and  toward  cooperative  manage- 
ment approaches  to  the  required  species  restora- 
tion plan.  Cooperative  state-federal-private  work- 
ing groups  on  both  the  Colorado  River  and  the 
South  Platte  River  have  been  organized  and  have 
made  some  progress  in  both  cases.  (USGS) 
W87-03483 


PROBLEMS  OF  SMALL  PRIVATELY  OPER- 
ATED WATER  COMPANIES  IN  UTAH, 

Utah  Water  Research  Lab.,  Logan. 
J.  M.  Bagley,  and  F.  W.  Haws. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-202249. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Water  Resources  Planning  Series  UWRL/P-85/02, 
September  1985.  35  p,  4  tab,  18  ref,  append.  Con- 
tract 14-O8-O001-G936-O4.  USGS  Project  G936-04. 

Descriptors:  *Utah,  *Water  supply  systems,  'Pri- 
vate water  utilities,  Utilities,  Domestic  water, 
Water  management,  Institutions,  Public  water  utili- 
ties. 

Private  water  purveyors  (one  in  seven  domestic 
water  supply  systems)  in  Utah  operate  as  (1)  cus- 
tomer owned  nonprofit  systems,  and  (2)  investor 
owned  companies  selling  domestic  water  and  regu- 
lated by  the  Public  Service  Commission  (PSC). 
Both  kinds  are  characteristically  small  with  94 
percent  serving  populations  of  less  than  1,000.  Per 
capita  costs  become  high  for  remote  locations  with 
extreme  terrain  and  climate,  where  scale  econom- 
ics are  absent  and  materials  and  skills  for  system 
repair  are  not  locally  available.  Statistics  indicate 
that  the  incidence  of  water  quality  violations  relate 
strongly  to  system  size.  Many  of  the  older  private 
systems  grew  out  of  mutually  owned  irrigation 
companies.  Their  problems  generally  relate  to  ur- 
banization. Newer  systems  are  commonly  crea- 
tures of  land  development  activities  in  remote 
areas  with  appealing  landscapes  and  recreational 
attractions.  Their  problems  relate  largely  to  deci- 
sions and  disclosure  about  plans  for  perpetual  oper- 
ation and  unrealistic  budgeting  and  financing  to 
provide  quality  service.  Private  water  companies 
are  discouraged  by:  (1)  the  formalized  judicial  pro- 
ceedings required  for  rate  increase  approvals  by 
the  PSC  and  geared  to  the  regulation  of  large 
utilities;  (2)  the  government  grants  and  loan  prob- 
lems that  pay  much  of  the  cost  of  public  water 
supplies  are  not  available;  (3)  being  subjected  to 
more  stringent  reporting  requirements  in  obtaining 
their  water  rights;  (4)  being  subject  to  property 
and  income  taxes  that  can  be  substantial  because 
domestic  water  systems  are  capital  intensive;  (5)  a 
prevailing  perception  among  the  Utah  populace 


that  least  cost  service  is  better  assured  through 
public  ownership  and  management.  (USGS) 
W87-03490 


PREFERENCES      FOR      MANAGING      NEW 
MEXICO  WATER, 

New  Mexico  Univ.,  Albuquerque.  Div.  of  Public 

Administration. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-03542 


GUIDE  TO  THE  ELEPHANT  BUTTE  IRRIGA- 
TION DISTRICT  RECORDS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 
History. 

J.  W.  Grassham,  D.  A.  Miller,  and  I.  G.  Clark. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-219284. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
New  Mexico  Water  Resources  Research  Institute, 
Las  Cruces,  Technical  Completion  Report  No. 
190,  June  1985.  128  p.  Project  1345626. 

Descriptors:  'Irrigation  districts,  'Data  collection, 
•New  Mexico,  'Elephant  Butte  Irrigation  District, 
Water  law,  Water  use,  Water  management,  Flood 
control. 

Irrigation  district  records  in  New  Mexico  were 
close  to  being  lost  due  to  neglect.  The  New 
Mexico  State  University  (NMSU)  History  Depart- 
ment in  conjunction  with  the  University  Archives 
has  preserved  these  records  for  all  time.  In  addi- 
tion, the  project  will  serve  as  a  model  for  preserv- 
ing irrigation  and  conservancy  district  records 
throughout  New  Mexico  and  the  West.  In  July 
1984  Elephant  Butte  Irrigation  District  noncurrent 
records  were  placed  in  the  Rio  Grande  Historical 
Collections,  located  in  the  NMSU  Library.  Once 
housed  in  the  archives,  the  records  went  through 
an  archival  process  of  cleaning,  arranging  and 
processing.  When  tasks  were  completed,  a  guide  to 
the  collection  was  compiled  to  aid  researchers. 
Research  potential  from  the  Elephant  Butte  Irriga- 
tion District  records  will  draw  people  from  many 
disciplines.  At  their  disposal  will  be  numerous 
boxes  of  well-organized,  quickly  accessible 
records.  (Grassham-N.M.  St.  Univ.) 
W87-03543 


PROTECTING  GROUNDWATER:  STATE  AND 
FEDERAL  ROLES, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington, DC.  Land  and  Natural  Resources  Div. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-03608 


GREAT  LAKES  WATER  QUALITY  AGREE- 
MENT: AN  EVOLVING  INSTRUMENT  FOR 
ECOSYSTEM  MANAGEMENT, 

National  Research  Council,  Washington,  DC. 
For  primary  bibliographic   entry  see  Field   5G. 
W87-03611 


ORGANIZATION  OF  THE  WATER  POLICY 
PROCESS  'FROM  THE  BOTTOM  UP*:  THE 
RED  RTVER  VALLEY  OF  THE  NORTH  EX- 
PERIMENT, 

National  Water  Policy  Project,  Pittsburgh,  PA. 
D.  C.  Harrison. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  731-743,  October  1986.  2  fig,  31  ref. 

Descriptors:  *Water  policy,  'National  water 
policy,  'Public  participation,  'Water  management, 
•Regional  water  policy,  'Red  River  Valley, 
•Water  resources  development,  Public  policy, 
Legislation,  Institutions,  Social  aspects,  Judicial  as- 
pects, Environmental  effects,  Administration,  Or- 
ganization. 

The  water  policy  process  should  weight  and  inte- 
grate a  full  range  of  social,  economic  and  environ- 
mental considerations  in  defining  the  public  inter- 
est. In  practice,  isolated  elements  of  this  process 
are  performed  by  the  existing  legislative,  adminis- 
trative and  judicial  processes.  Neither  individually 
nor  together  do  they  do  all  of  it.  Until  the  political 


process  defines  the  public  interest,  perceptions  will 
persist  that  the  United  States  does  not  have  a 
national  water  policy  or  a  unified  process  for  de- 
veloping it.  We  have  yet  to  mount  a  legitimate 
organizational  attack  on  the  problem  of  policy 
coordination  and  institutional  fragmentation  on  a 
national  scale.  Experience  with  the  U.S.  Water 
Resources  Council  and  Title  II  river  basin  commis- 
sions taught  that  we  must  develop  a  better  under- 
standing of  the  roles  of  public  policy  and  policy 
leadership  in  a  democratic  society.  We  must  specif- 
ically go  beyond  putting  administrative  agencies 
together  to  talk  about  water  management  to  put- 
ting the  main  constituencies  together  to  talk  about 
water  policy.  The  political  and  economic  leader- 
ship of  the  Red  River  Valley  of  the  North  have 
undertaken  to  provide  unified  policy  direction  for 
water  use  and  management  for  their  60,000-square- 
mile  region.  An  enthusiastic  constituency  formed 
for  the  process  when  it  was  established  that  the 
process  began  at  the  local  level  and  it  was  the 
Valley's  own  responsibility  to  make  it  work.  The 
approach  used  to  organize  the  policy  process  in  the 
Red  River  Valley  was  described  and  the  response 
analyzed.  It  concludes  that  the  bottom-up  philoso- 
phy of  this  administration  will  readily  take  root  if 
prototype  initiatives  like  the  Red  can  be  undertak- 
en elsewhere  and  if  our  political  and  economic 
leadership,  who  must  take  the  initiative,  receive 
guidance  and  support  at  the  local  level  and  on  a 
regional  scale.  It  concludes  that  the  basin  approach 
will  prove  valid  if  local  statesmen  acquire  the 
means  to  institutionalize  it.  (Author's  abstract) 
W87-03804 


QUANTIFICATION  OF  INSTREAM  FLOW 
NEEDS  OF  A  WILD  AND  SCENIC  RTVER  FOR 
WATER  RIGHTS  LITIGATION, 

Geological  Survey,  Santa  Fe,  NM.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  6D. 
W87-03805 


UNIVERSITY  WATER  RESOURCES  RE- 
SEARCH AND  STATE  LEGISLATURES, 

Georgia  Univ.,  Athens.  Inst,  of  Government. 
J.  E.  Kundell. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  785-789,  October  1986.  1  tab,  12  ref. 

Descriptors:  'Water  resources  development,  'Re- 
search, 'Water  resources  research,  'Grants,  'State 
jurisdiction,  'Social  aspects,  'Institutions,  'Legis- 
lation, Water  law,  Water  management. 

The  attitudes  of  the  American  people  toward 
water  resources  have  shifted  markedly  since  the 
1960s.  Major  components  of  this  change  include 
increased  environmental  awareness,  broad  water 
quality  control  legislation,  and  increased  attention 
to  the  tradeoffs  between  water  programs  and  those 
related  to  other  public  services.  Societal  trends 
indicate  an  increased  need  for  university  water 
researchers  to  develop  and  improve  working  rela- 
tionships with  state  legislatures  to  help  ensure  that 
water  related  legislation  is  based  on  sound  water 
resources  information.  Recommendations  for  pro- 
viding technical  support  to  state  legislatures  on 
water  resources  issues  include:  the  necessity  for 
researchers  to  take  the  initiative;  the  importance  of 
researchers  capitalizing  on  existing  linkages;  the 
need  to  maintain  a  continuous  link  between  key 
legislators,  legislative  staff,  and  researchers;  and 
the  need  for  researchers  to  provide  comprehensible 
information  in  a  timely  manner.  (Alexander-PTT) 
W87-03810 


VARIABJUTY  IN  ADJUSTMENT  PREFER- 
ENCES TO  GROUNDWATER  DEPLETION  IN 
THE  AMERICAN  HIGH  PLAINS, 

Kansas  State  Univ.,  Manhattan.  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-03811 


STATUS  OF  FISHERY  CHEMICALS  IN  1983, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
For  primary  bibliographic  entry  see  Field  81. 
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Field  6— WATER  RESOURCES  PLANNING 


Group  6E — Water  Law  and  Institutions 


W87-03968 


UPDATING  THE  SAFE  DRINKING  WATER 
ACT  AND  THE  DRINKING  WATER  REGULA- 
TIONS, 

Camp,  Dresser  and  McKee,  Boston,  MA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-04086 


WESTERN  WATER  LAW  IN  TRANSITION, 

Oregon  Univ.,  Eugene. 

C  F  Wilkinson. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  10,  p  34-47,  October  1986. 

122  ref. 

Descriptors:  'Legal  aspects,  'Water  law,  'Legal 
review,  'Water  policy,  'Water  rights,  'History, 
Public  policy,  State  jurisdiction,  Judicial  decisions, 
Public  rights,  Conservation,  Water  conservation, 
Water  demand. 

The  changing  society  of  the  American  West  re- 

Suires  a  reevaluation  of  water  law  and  policy,  and 
ie  adjustment  of  old  and  established  uses  in  light 
of  modern  demands.  The  key  elements  in  tradition- 
al western  water  law,  such  as  the  prior  appropria- 
tion doctrine,  were  developed  in  the  19th  century, 
when  water  was  viewed  almost  exclusively  as  a 
commodity  to  support  consumptive  uses  such  as 
mining  and  irrigation.  Current  conditions  demand 
efficiency  in  water  use  and  give  increasing  weight 
to  the  recreational,  wildlife,  and  esthetic  values  of 
water,  as  well  as  to  the  rights  of  Indian  tribes. 
Water  law  is  therefore  undergoing  steady  and  fun- 
damental reform  to  meet  modern  perceptions  of 
the  highest  and  best  use  of  western  water.  Issues 
discussed  include  the  role  of  state  and  federal 
governments,  the  current  lack  of  incentive  to  save 
water  (since  federal  irrigation  water  is  priced  at 
19%  of  its  real  cost),  and  recent  court  decisions 
and  legislation.  (Doria-PTT) 
W87-04113 


INDIAN  RESERVATION  WATER  RIGHTS, 

Colorado  Univ.  at  Boulder. 

R.  B.  Collins. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  10,  p  48-54,  October  1986. 

30  ref. 

Descriptors:  'Water  rights,  'Legal  aspects,  'Judi- 
cial decisions,  'History,  Leases,  Political  con- 
straints, Indian  tribes,  Indian  reservations. 

Indian  tribes  have  uncertain  claims  to  sizable  water 
rights  in  the  western  states.  State  and  federal  offi- 
cials are  seeking  to  convert  these  rights  to  fixed 
entitlements  in  order  to  make  clear  to  other  users 
the  amount  of  water  legally  available  in  various 
water  systems.  Lack  of  capital  and  changes  in  the 
best  uses  of  water  are  significant  barriers  to  tribal 
development  on  reservations.  The  alternative  of 
sale  or  lease  is  blocked  by  federal  law.  It  is  recom- 
mended that  Congress  should  enact  a  remedy  by 
authorizing  Indian  tribes  to  lease  their  water  rights. 
(Author's  abstract) 
W87-04114 


WATER  MANAGEMENT  IN  INDIAN  COUN- 
TRY, 

S.  J.  Shupe. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  10,  p  55-62,  October  1986. 
12  ref. 

Descriptors:  'Water  management,  'Legal  aspects, 
•Regulation,  'Administration,  'Public  policy, 
•Water  rights,  Resources  management,  Adminis- 
trative agencies,  Economic  aspects,  Irrigation, 
Crop  production,  Political  constraints,  Jurisdiction, 
Permits,  Indian  tribes. 

Establishing  a  legal  right  to  the  use  of  water  on 
Indian  reservations  has  been  a  major  focus  of  tribal 
efforts  in  past  decades.  This  focus  is  currently 
expanding  to  include  tribal  assertions  of  control 
over  the  regulation  and  management  of  water  re- 
sources in  Indian  country.  Impediments  to  tribal 


water  regulation  are  discussed,  and  case  histories 
of  tribal  water  management  strategy  are  presented. 
It  is  concluded  that  the  federal  government  must 
examine  past  and  current  policies  involving  Indian 
water  rights  and  honor  its  trust  obligations  to  the 
tribes.  In  particular,  the  Secretary  of  the  Interior 
should  seriously  consider  whether  continuation  of 
the  10-year  moratorium  on  approval  of  water 
codes  fulfills  the  trust  obligations  owed  to  the 
tribes  by  the  United  States.  Meanwhile,  tribal  and 
state  governments  must  realistically  accept  each 
other  as  a  necessary  partner  in  regional  water 
management.  (Author's  abstract) 
W87-04115 


REALLOCATING  WATER  IN  THE  WEST, 

Ferris,  Brennan  and  Britton,  San  Diego,  CA. 
G.  D.  Weatherford,  and  S.  J.  Shupe. 
Journal  of  the  American  Water  works  Association 
JAWWA5,  Vol.  78,  No.  10,  p  63-71,  October  1986. 
41  ref. 

Descriptors:  'Water  allocation,  'Water  rights, 
•Water  use,  *Water  management,  *Legal  aspects, 
•Water  conservation,  *Water  use  efficiency,  Re- 
source allocation,  Water  scarcity,  Economic  as- 
pects, Costs,  Water  resources  development,  Re- 
sources development,  Conservation,  Consumptive 
use. 

Water  use  priorities  are  changing  in  parts  of  the 
arid  West.  As  the  cost  of  developing  additional 
water  supplies  becomes  unacceptable  in  many 
areas,  water  scarcity  is  coming  to  mean  that  new 
uses  can  be  served  only  if  existing  uses  are  cut 
back,  become  more  efficient,  or  are  retired.  The 
West  is  leaving  the  era  of  initial  water  allocation 
and  development  and  entering  an  era  of  realloca- 
tion and  more  efficient  management.  Most  of  the 
water  transfers  are  from  irrigated  agriculture  to 
cities,  but  some  are  from  consumptive  uses  to  in- 
stream  uses.  Legal  reforms  are  needed  to  facilitate 
the  reallocation  of  water  from  lower  economic 
uses  to  higher  ones,  through  water  marketing  and 
other  means,  and  to  encourage  water  conservation. 
(Author's  abstract) 
W87-04116 


PUBLIC  RIGHTS  AT  THE  HEADWATERS, 

J.  E.  Thorson. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  10,  p  72-78,  October  1986. 
42  ref. 

Descriptors:  *Water  rights,  'Public  rights,  'Legal 
aspects,  'Public  policy,  'Water  management,  'Ju- 
dicial decisions,  'Appropriation,  'Water  alloca- 
tion, Resource  management,  Permits,  State  juris- 
diction, Leasing,  Water  use. 

Steadily  increasing  emphasis  on  the  aesthetic,  envi- 
ronmental, and  recreational  importance  of  Ameri- 
ca's water,  particularly  in  the  western  states,  is 
calling  into  question  the  substance  of  established 
water  policies.  In  recent  years,  courts  have  tended 
to  recognize  and  apply  the  public  trust  doctrine, 
which  requires  government  protection  of  publicly 
important  natural  resources.  The  state  of  Montana 
has  undertaken  major  efforts  to  integrate  public 
rights  into  its  prior  appropriation  system  by  imple- 
menting water  reservations,  facilitating  stream 
access,  revising  water  permit  requirements,  limit- 
ing private  appropriation,  and  controlling  state 
water  leasing.  (Author's  abstract) 
W87-04117 


ARIZONA'S  GROUNDWATER  CODE: 

STRENGTH  IN  COMPROMISE, 

K.  Ferris. 

Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  10,  p  79-84,  October  1986. 
2  tab. 

Descriptors:  'Arizona,  'Groundwater  manage- 
ment, 'Legislation,  'Water  conservation,  'State 
jurisdiction,  'Water  policy,  Water  supply,  Water 
use,  Legal  aspects,  Conservation. 

Forced  by  an  imbalance  between  supply  and  con- 
sumption of  groundwater,  Arizona  enacted  in  1980 


far-reaching  legislation  to  encourage  conservation 
and  to  limit  future  mining  of  this  resource  so 
essential  in  a  desert  environment.  The  legislation  is 
considered  the  most  comprehensive  state  ground- 
water management  plan  enacted  to  date.  Hie  plan 
may  serve  as  a  model  for  other  states  as  they 
prepare  their  own  plans  for  groundwater  manage- 
ment. Among  the  topics  covered  in  this  review  are 
the  consumption-  supply  imbalance,  the  develop- 
ment of  the  groundwater  management  code  and  a 
discussion  of  its  provisions,  water  rights,  manage- 
ment plans,  opportunities  to  conserve  water,  the 
provision  prohibiting  urban  development  where  an 
'assured  water  supply'  does  not  exist,  measurement 
of  groundwater  withdrawals,  cost  sharing  through 
taxes,  and  constitutional  challenges.  (Author's  ab- 
stract) 
W87-04118 


GROUNDWATER  RECHARGE:  ENHANCING 
ARIZONA'S  AQUIFERS, 

Greeley  and  Hansen  Southwest,  Phoenix,  AZ. 
W.  A.  Ambrose,  and  P.  Lynn. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  10,  p  85-90,  October  1986. 
3  fig,  1  tab,  1 1  ref. 

Descriptors:  'Groundwater  recharge,  'Arizona, 
•Aquifers,  'Water  supply,  'Legislation,  'Ground- 
water depletion,  'Groundwater  storage,  Recharge, 
Water  yield,  Legal  aspects,  Wastewater  disposal, 
Waste  disposal,  Drought,  Depletion,  Public  policy, 
Economic  aspects,  Cost  analysis,  Accounting. 

By  2025,  Arizona's  aquifers  must  be  replenished  to 
a  status  of  safe  yield.  In  an  attempt  to  meet  that 
goal,  groundwater  recharge  and  storage  legislation 
was  passed  and  signed  into  law  this  May.  Reducing 
the  groundwater  overdraft  will  diminish  the  threat 
of  subsidence,  store  water  now  for  potential 
droughts,  and  provide  a  viable  option  for  disposing 
of  effluent.  Among  the  topics  covered  in  this 
review  are  cost  effectiveness,  purposes  of  recharge 
and  storage,  provisions  of  the  law,  project  owner- 
ship and  operation,  water  supply  and  demand, 
administrative  and  accounting  systems,  and  tech- 
niques, including  injection  wells  and  spreading 
basins.  (Author's  abstract) 
W87-04119 


•NO  WINNERS'  IN  AN  $8-9  MILLION  SETTLE- 
MENT, 

L.  A.  Rich. 

Chemical  Week  CHWKA9,  Vol.  139,  No.  15,  p  18, 

20,  October  1986. 

Descriptors:  *Well  contamination,  'Litigation, 
Toxic  chemicals,  Massachusetts,  Water  pollution 
effects,  Leukemia,  Economics. 

A  settlement  was  reached  in  litigation  on  well 
contamination  brought  against  W.  R.  Grace  and 
Beatrice  Foods  by  residents  of  Woburn,  MA,  but 
there  were  really  no  winners  in  the  case.  The 
settlement  was  only  for  an  estimated  $8-9  million 
Based  on  expert  testimony,  the  jury  ruled  against 
Grace,  but  not  against  Beatrice  Foods,  and  the 
judge  dismissed  Beatrice  from  the  case.  The  plain- 
tiffs agreed  to  settle  because  of  the  prospect  of 
retrying  phase  one  of  the  case  and  then  presenting 
phases  two  and  three  to  the  jury.  This  would  have 
taken  a  long  time  and  would  have  caused  a  great 
deal  of  emotional  stress  to  the  plaintiffs.  The  Grace 
case  should  make  plaintiffs'  lawyers  who  are  con- 
sidering bringing  such  suits  weigh  the  economic 
considerations.  To  some  legal  experts,  the  settle- 
ment is  a  small  but  significant  step  in  the  still- 
evolving  area  of  tort  reform.  (Main-PTT) 
W87-04147 


AMENDED  SDWA  MARKS  NEW  ERA  IN  THE 
WATER  INDUSTRY, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-04267 
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WATER  RESOURCES  PLANNING— Field  6 


Ecologic  Impact  Of  Water  Development — Group  6G 


RESPONDING  TO  INDUSTRIAL  CONTAMI- 
NATION OF  GROUNDWATER:  A  CASE 
STUDY, 

NUS  Corp.,  Gaithersburg,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04274 


SWAMPBUSTING  IN  PERSPECTIVE, 

Economic   Research    Service,    Washington,    DC. 

Natural  Resource  Economics  Div. 

R.  E.  Heimlich,  and  L.  L.  Langner. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  4,  p  219-224,  July-August  1986.  16  ref. 

Descriptors:  'Agriculture,  'Land  reclamation, 
•Food  Security  Act  of  1985,  'Wetlands  conver- 
sion, 'Policy  making,  Fish,  Wildlife,  Ecology,  So- 
cioeconomic, South  Florida,  Prairie  potholes,  Ne- 
braska sandhills,  North  Carolina  pocosin,  Riparian 
wetlands. 

Provisions  of  the  Food  Security  Act  of  1985  (P.L. 
99-198)  that  affect  conversion  of  wetlands  to  agri- 
cultural uses  are  discussed,  including  trends  in  wet- 
land conversion,  land  cover  on  remaining  non- 
federal wetlands,  wetland  values  (fish  and  wildlife, 
ecological,  socioeconomic),  estimation  of  econom- 
ic values,  and  a  review  of  problems  in  six  wetland 
areas  in  the  United  States  that  are  most  threatened 
by  agricultural  conversion.  These  areas  are:  South 
Florida,  prairie  potholes,  Nebraska's  sandhills  and 
rainwater  basins,  North  Carolina  pocosin,  and 
western  riparian  wetlands.  These  six  areas  and  six 
additional  areas  accounted  for  50%  of  all  nonfeder- 
al wetlands  in  1982,  they  contained  79%  of  the 
wetlands  judged  as  having  high  potential  and  61% 
judged  as  having  medium  potential  for  conversion. 
'Swampbuster'  provisions  of  the  new  law  will  only 
be  an  effective  deterrent  to  conversion  in  areas 
where  farm  programs  offer  important  subsidies  and 
where  participation  is  high.  (Rochester-PTT) 
W87-04341 


6F.  Nonstructural  Alternatives 


EVALUATING  THE  INTANGIBLE  BENEFITS 
AND  COSTS  OF  A  FLOOD  ALLEVIATION 
PROPOSAL, 

Middlesex  Polytechnic,  London  (England).  Flood 
Hazard  Research  Centre. 
C.  H.  Green  and,  and  E.  C.  Penning-Rowsell. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  3,  p  229-248,  June 
1986.  5  fig,  9  tab,  44  ref. 

Descriptors:  'Floodproofing,  'Flood  effects, 
'Cost-benefit  analysis,  Flood  losses,  Social  impact, 
Surveys. 

Benefit-cost  analysis  is  not  a  totally  comprehensive 
method  of  assessing  all  possible  impacts  of  a  flood 
alleviation  scheme.  What  benefit-cost  analysis  can 
do  is  render  the  complex  comprehensible,  but 
major  impacts  left  as  intangibles  can  and  should  be 
evaluated.  To  proceed  from  qualitative  data  to  an 
evaluation  of  the  worth  of  reducing  the  risk  of 
households  experiencing  such  impacts,  there  are 
four  basic  strategies  available  for  evaluating  other 
benefits  from  flood  alleviation:  expected  value  of 
the  loss;  land  valuation,  expressed  preference,  and 
cost  of  best  alternative.  The  studies  involved  inter- 
views in  which  an  interview  schedule  contained  a 
yarity  of  open  and  closed  questions.  The  other 
instruments  used  were  a  variety  of  standard  ques- 
tionnaires to  measure  health  status  and  other  varia- 
bles together  with  those  recording  the  demograph- 
ic and  socio-economic  status  of  the  household.  The 
impacts  of  flooding  on  households  were  measured 
by  the  following  catagories:  health  effects,  stress, 
worry,  evacuation,  memorabilia,  and  direct  losses. 
The  Nottingham  Health  profiles  were  used  to 
assess  health  effects  of  the  flood.  Severity  of  the 
flood  was  measured  by  the  victim  on  a  7  point 
category  scale  on  which  0  was  equivalent  to  no 
effect  and  6  was  equivalent  to  still  have  not  recov- 
ered. Extensive  analyses  were  undertaken  on  the 
relationships  between  flood  depth  and  the  magni- 
tude and  severity  of  direct  damage.  The  subjective 
severity  of  direct  damage  is  the  equivalent  of  a 
utility  function  for  wealth.  Intangible  losses  should 


be  included  in  the  benefit-cost  analysis  of  flood 
alleviation  proposals  and  methods  to  do  so  look 
feasible.  (Main-PTT) 
W87-03630 


6G.  Ecologic  Impact  Of 
Water  Development 


ENVIRONMENTAL    IMPACTS    OF    IRRIGA- 
TION PROJECTS, 

Malvia  Regional  Engineering  Coll.,  Jaipur  (India). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03385 


ENDANGERED  SPECTES  ACT  AND  WATER 
DEVELOPMENT  WITHIN  THE  SOUTH 
PLATTE  BASIN, 

Colorado   Univ.   at   Boulder.    Natural   Resources 

Law  Center. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03483 


POTENTIAL  OF  MODITTED  FLOW-RELEASE 
RULES  FOR  KTNGSLEY  DAM  IN  MEETING 
CRANE  HABITAT  REQUIREMENTS-PLATTE 
RTVER,  NEBRASKA, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

H.  W.  Shen,  K.  L.  Hiew,  and  E.  Loubser. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-183753. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Colorado  Water  Resources  Research  Institue, 
Completion  Report  No.  138,  November  1985.  126 
p,  4  tab,  8  fig,  4  ref,  6  append.  Contract  14-08-0001- 
G895.  USGS  Project  G895-03. 

Descriptors:  'Wildlife  habitats,  'Legal  aspects, 
'Reservoir  releases,  'Nebraska,  'Whooping 
cranes,  Institutional  constraints,  Water  resources 
development,  Flow  control,  Platte  River. 

The  Whooping  Crane,  an  endangered  species,  uses 
the  Platte  River  downstream  from  Overton,  Ne- 
braska in  its  migratory  route.  Maintenance  of  fa- 
vorable habitat  conditions  required  by  law  may 
mean  restrictions  on  development  and  managament 
of  Colorado's  entitled  water  in  the  South  Platte 
River.  This  project  investigated  meeting  crane 
habitat  flow  requirements  by  alternative  plans  for 
flow  releases  through  Kingsley  Dam  (North  Platte 
River)  and  Narrows  Dam  (a  proposed  project  on 
the  South  Platte  River).  The  analysis  is  based  on 
mean  monthly  flow  of  the  past  39  years.  Irrigation 
releases  were  held  firm,  hydroelectric  power  pro- 
duction was  maximized  and  flows  available  to  meet 
habitat  requirements  were  determined.  A  simula- 
tion model  was  developed  to  model  the  operation 
of  the  North  Platte  and  South  Platte  Rivers. 
Present  operating  policy  on  flow  releases  from 
Kingsley  Dam,  based  on  meeting  irrigation  and 
energy  production  objectives,  would  not  be  able  to 
fulfill  the  habitat  flow  demands  at  Overton.  A  new 
operation  policy  was  developed  for  Kingsley  Dam 
that  would  have  met  habitat  flow  requirements  at 
Overton  in  all  39  years  of  record  except  for  a  22- 
month  period  between  July  1955  and  April  1957. 
Irrigation  water  demands  related  to  the  proposed 
Narrows  Dam  in  Colorado  would  cause  the  mean 
annual  flow  at  Overton  to  be  reduced  by  11  per- 
cent. If  Kingsley  Dam  flow  releases  were  coordi- 
nated with  the  flow  depletion  at  Narrows  Dam 
there  would  be  no  irrigation  shortage,  and  habitat 
flow  at  Overton  during  September  to  November 
would  be  less  than  required  in  only  five  years  out 
of  39.  This  is  in  addition  to  the  22  months  of 
shortage  expected  without  the  Narrows  Project.  A 
loss  of  eight  percent  in  energy  output  at  Kingsley 
Dam  would  result.  The  proposed  habitat  protec- 
tion plan  also  provides  for  upstream  release  of  3800 
cubic  feet  per  second  during  October  each  year  to 
scour  out  deposits  and  vegetative  growth.  The 
modified  Kingsley  release  plan  would  satisfy  this 
demand  in  31  out  of  39  years.  However,  a  scouring 
flow  of  2500  c.f.s.  could  be  provided  in  34  out  of 
39  years.  With  Narrows  in  operation  the  scouring 
flow  could  be  met  in  only  27  out  of  39  years. 
(USGS) 
W87-03484 


DESIGN  AND  MANAGEMENT  OF  IRRIGA- 
TION PROJECTS  FOR  THE  SUSTAINED  BEN- 
EFIT OF  WDLDUFE:  A  BIOECONOMIC 
ANALYSIS  OF  THE  EAST  HIGH  AREA  OF 
THE  COLUMBIA  BASIN  PROJECT, 
Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

S.  C.  Matulich,  J.  E.  Hanson,  and  J.  Buteau. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211696. 
Price  codes:  A13  in  paper  copy,  A01  in  microfiche. 
State  of  Washington  Water  Research  Center,  Pull- 
man, Technical  Completion  Report  No.  53,  No- 
vember 1983.  276  p,  20  tab,  56  fig,  59  ref,  4  append. 
Contract  14-34-0001-9160.  OWRT  Project  B-086- 
WASH  (1). 

Descriptors:  'Wildlife  management,  'Irrigation  ef- 
fects, 'Economic  analysis,  'Washington,  'Colum- 
bia Basin,  Wildlife  habitat  enhancement,  Irrigation 
projects,  Mallards,  Pheasant,  Model  studies,  Bioe- 
conomic  models,  Cost  effectiveness,  Habitat  eval- 
uation procedures,  Planning,  Environmental  ef- 
fects. 

A  bioeconomic  modeling  framework  is  developed 
to  incorporate  wildlife  habitat  enhancement  plan- 
ning into  the  proposed  East  High  area  of  Washing- 
ton's Columbia  Basin  Irrigation  Project.  The  plan- 
ning framework  developed  here  provides  the  es- 
sential linkage  between  modeling  the  biological 
response  to  habitat  manipulation,  and  an  economic 
criterion  to  choose  among  alternative  habitat  man- 
agement strategies  or  plans.  The  Habitat  Evalua- 
tion Procedures  (HEP)  developed  by  the  U.S.  Fish 
and  Wildlife  Service  served  as  the  biological  re- 
sponse model.  However,  HEP  was  expanded/ 
linked  to  technically  feasible  habitat  management 
actions  and  a  mathematical  programming  model  to 
determine  alternative  cost  effective  enhancement 
plans.  The  modeling  procedure  is  detailed.  Empiri- 
cal analysis  targeted  breeding  habitat  enhancement 
for  the  mallard  (Anas  platyrhynchos)  and  year- 
round  habitat  enhancement  for  the  ring-necked 
pheasant  (Phasianus  colchicus).  Centralized,  off- 
farm  enhancement  opportunities  were  investigated 
on  three  land  strata:  unirrigable  class  6  lands,  the 
carriage  and  distribution  system,  and  miscellaneous 
class  1  to  3  irrigable  lands.  The  most  significant 
and  cost  effective  enhancement  opportunity  was 
found  to  be  on  unirrigable  lands.  To  a  large  extent, 
this  finding  is  a  consequence  of  the  unique  physio- 
graphic features  of  the  project  setting.  Both 
project  specific  and  general  enhancement  recom- 
mendations are  made.  (Matulich-Wash.  St.  Univ.) 
W87-03508 


BIOHYDROLOGY  OF  MOUNTAIN  FLUVIAL 
SYSTEMS:  THE  YELLOWSTONE  (PARTS  I 
ANDH), 

Montana  Univ.,  Missoula. 
A.  J.  Silverman,  and  W.  D.  Tomlinson. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211811. 
Price  codes:  A99  in  paper  copy,  E04  in  microfiche. 
Montana  Water  Resources  Research  Center, 
Project  Completion  Report  147,  Dec.  1984,  691  p, 
17  tab,  16  fig,  3  append.  USGS  Project  G-853-02. 

Descriptors:  'Yellowstone  River,  'Montana,  'Ri- 
parian ecology,  Water  withdrawals,  Riparian  zone, 
Riparian  waters,  Riparian  land,  Riparian  plants, 
Surface  water,  Water  quality,  Fisheries,  Wildlife, 
Amphibians,  Mammals,  Reptiles,  Birds. 

This  project  compiled  principal  research  and  in- 
vestigative reports  that  have  been  performed  on 
the  Yellowstone  River,  and  has  organized  and 
annotated  them  in  a  uniform  fashion.  From  this 
informational  base  some  insights  into  the  character 
and  function  of  the  Yellowstone  riparian  communi- 
ty have  developed  as  well  as  some  perspective  of 
historical  extent,  current  size,  activities  influencing 
its  condition  and  mechanisms  for  mitigating  loss 
and  damage  to  the  zone,  particularly  prime  river 
bottom  cottonwood.  The  report  text  consists  of 
nine  chapters  pertaining  to:  (1)  general  riparian 
zone  properties,  form  and  function;  (2)  geology 
and  geomorphology  of  the  river;  (3)  history  of 
cultural  activity  and  resources  of  the  Yellowstone; 
(4  and  5)  Yellowstone  River  riparian  vegetation 
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and  wildlife;  (6)  the  river's  fisheries;  (7)  river  based 
recreational  use  and  trends;  (8)  threats  to  the  Yel- 
lowstone River  and  its  riparian  zone;  and  (9)  ripari- 
an protective  or  mitigative  measures.  The  report 
also  contains  a  series  of  matricies  that  display 
occurrence,  distribution,  use  and  current  status  in- 
formation for  the  birds,  mammals,  reptiles,  and 
amphibians  found  in  the  7  latilongs  through  which 
the  Yellowstone  flows.  (Peavy-MT  St.  Univ.) 
W87-03520 

METHODOLOGY  FOR  ESTABLISHING  COM- 
PREHENSIVE INSTREAM  REQUIREMENTS 
AND  PREDICTING  FLOW  DEFICIENCIES, 

Clemson  Univ.,  SC.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  6A. 
W87-03569 

DEVELOPMENT  OF  A  METHOD  FOR  REC- 
OMMENDING INSTREAM  FLOWS  FOR 
FISHES  IN  THE  UPPER  JAMES  RIVER,  VIR- 
GINIA, .  _  , 
Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Fisheries  and  Wildlife  Sciences. 
P.  M.  Leonard,  D.  J.  Orth,  and  C.  J.  Goudreau. 
Available  from  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB86-246741. 
Price  codes:  A07  in  paper  copy,  A01  in  microfiche. 
Virginia  Water  Resources  Research  Center, 
Blacksburg,  Bulletin  152,  June  1986.  122  p,  9  fig,  19 
tab,   121  ref,  4  append.  USGS  Project  G938-02. 

Descriptors:  'James  River,  *Instream  flow,  'Fish 
habitats,  •Virginia,  Streamflows,  Smallmouth  bass, 
Micropterus  dolomieui,  Habitat  preferences,  Mini- 
mum flows,  Freshwater  fisheries. 

Reliable  methods  are  urgently  needed  for  recom- 
mending minimum  instream  flows  to  protect  aquat- 
ic life.  For  statewide  or  basin  wide  planning  pur- 
poses simple  methods  which  require  little  or  no 
field  investigations  are  required.  Instream  flow  in- 
cremental methodology  was  applied  to  four 
streams  in  the  Upper  James  River  Basin  using  nine 
target  fish  species  in  the  analyses.  Flows  which 
optimize  habitat  for  these  target  species  were  iden- 
tified for  four  seasons.  Flow  recommendations 
were  also  developed  using  IFIM  for  meeting  lower 
habitat-maintenance  objectives.  The  recommended 
flows  for  a  given  habitat-maintenance  objective 
increased  with  increased  stream  size  but  the  rate  of 
increase  was  not  constant;  lower  proportions  of 
average  discharge  were  required  to  maintain  opti- 
mum habitat  as  stream  size  increased.  Equations 
are  presented  for  applying  these  results  to  develop 
flow  recommendations  for  other  streams  in  the 
Upper  James  River  Basin  based  on  the  average 
discharge.  (USGS) 
W87-03581 


LONG-TERM  EFFECTS  OF  LAND  DRAINAGE 
WORKS  ON  FISH  STOCKS  IN  THE  UPPER 
REACHES  OF  A  LOWLAND  RIVER, 

Severn-Trent  Water  Authority,  Nottingham  (Eng- 
land). Area  Fisheries  Office. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-04099 


IMPACT  OF  THE  1983  WTLDFTRES  ON  RIVER 
WATER  QUALITY  IN  EAST  GIPPSLAND,  VIC- 
TORIA, 

Latrobe  Valley  Water  and  Sewage  Board,  Traral- 

gon  (Australia). 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04124 


IMPACT  OF  CTVTL  ENGINEERING  WORKS 
ON  THE  SUCCESSIONS  OF  COMMUNITIES 
IN  A  FLUVIAL  SYSTEM:  A  METHODOLOGI- 
CAL AND  PREDICTIVE  APPROACH  APPLIED 
TO  A  SECTION  OF  THE  UPPER  RHONE 
RIVER  FRANCE, 

Centre   National    de   la   Recherche    Scientifique, 
Lyon  (France).  Dept.  de  Geographie. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04143 


TURNAROUND  FOR  THE  EVERGLADES, 


B.  Belleville. 

Oceans,  Vol.   19,  No.  4,  p  16-21,  58-59,  August 

1986. 

Descriptors:  •Everglades,  •  Environmental  policy, 
•Environmental  protection,  •Wetlands,  'Florida, 
•Watershed  management,  Hydrology,  Urbaniza- 
tion, Urban  watersheds,  Watersheds,  Catchment 
areas,  Groundwater  basins,  Saline  water  intrusion, 
Flood  control,  Wildlife  control,  Wildlife  conserva- 
tion, Wildlife  management,  Wildlife  habitats.  Con- 
servation, Habitats. 

A  'Save  Our  Everglades'  program  initiated  in  1983 
by  Florida's  Governor  Bob  Graham  may  restore 
the  Everglades  to  its  1900  status  by  the  year  2000. 
The  program's  six  tenets  are:  restoration  of  the 
Kissimmee  River;  restoration  of  the  natural  water 
levels  in  a  95-square-mile  area  of  Palm  Beach 
County;  management  of  the  deer  population  in  the 
eastern  Everglades;  ensuring  that  the  conversion  of 
'Alligator  Alley'  to  Interstate  Highway  75  includes 
hydrological  improvements  and  ample  underpasses 
for  endangered  species,  especially  the  Florida  pan- 
ther; support  for  the  National  Park  Servicer's  own 
seven-point  restoration  plan;  and  acquisition  and 
improvement  of  habitat  for  the  endangered  Florida 
panther.  The  history  of  ecological  degradation  of 
the  Everglades  and  the  details  of  the  restoration 
plan  are  discussed.  (Author's  abstract) 
W87-04240 


MODIFICATIONS  OF  ATR  FLOW  DUE  TO 
THE  FORMATION  OF  A  RESERVOIR, 

Costa  Rica  Univ.,  San  Jose.  Centro  de  Investiga- 
ciones  Geofisicas. 

W.  Fernandez,  R.  E.  Chacon,  and  J.  W.  Melgarejo. 
Journal  of  Climate  and  Applied  Meteorology 
JCAMEJ,  Vol.  25,  No.  7,  p  982-988,  July  1986.  6 
fig,  1  tab,  6  ref. 

Descriptors:  'Weather  modification,  *Weather 
data  collections,  •Arenal  reservoir,  *Weather  pat- 
terns, 'Wind  velocity,  Reservoirs,  Artificial  lakes, 
Energy,  Water  vapor,  Precipitation,  Costa  Rica, 
Downwind,  Climatology. 

The  formation  of  artificial  lakes  and  reservoirs  may 
affect  the  climate  of  the  surrounding  region  and 
produce  effects  of  ecological,  economic,  and  social 
nature.  Lakes  and  reservoirs  have  a  greater  capac- 
ity to  store  radiant  energy  than  the  surrounding 
land.  Consequently,  the  distributions  of  heat  (or 
temperature)  and  evaportation  (or  water  vapor) 
over  water  surfaces  may  be  significantly  different 
than  those  found  over  land.  The  water  vapor  con- 
tent is  increased  downwind  from  the  lake,  affecting 
radiation  balance  and  possibly  influencing  precipi- 
tation. The  formation  of  the  Arenal  Reservoir  in 
Costa  Rica  offered  a  unique  opportunity  to  study 
the  possible  changes  in  wind  speed  on  the  down- 
wind side  of  the  reservoir.  From  the  analysis  of 
data  recorded  near  the  downwind  side  of  the  reser- 
voir for  1972-75  (before  reservoir  construction) 
and  1980-83  (after  construction),  it  was  found  that 
the  direction  of  the  prevailing  wind  was  always 
from  the  northeast.  The  wind  magnitude  apprecia- 
bly increased  after  formation  of  the  reservoir. 
Wind  speed  increased  consistently  during  each 
month  of  the  year,  at  times  being  in  excess  of  3  m 
per  sec.  A  physical  explanation  for  this  and  other 
findings  are  proposed.  Observational  findings  are 
supported  by  theory.  It  is  concluded  that  construc- 
tion of  a  reservoir  can  change  the  weather  and/or 
climate  of  its  surroundings.  (McFarlane-PTT) 
W87-04252 

7.  RESOURCES  DATA 
7A.  Network  Design 

DETECTABnJTY  OF  STEP  TRENDS  IN  THE 
RATE  OF  ATMOSPHERIC  DEPOSITION  OF 
SULFATE, 

Geological  Survey,  Reston,  VA. 

R.  M.  Hirsch,  and  E.  J.  Gilroy. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

5,  p  773-784,  October  1985.  7  fig,  4  tab,  14  ref. 


Descriptors:  *Air  pollution,  'Sulfates,  'Acid  rain, 
•Model  studies,  New  York,  Statistical  analysis, 
Monte  Carlo  Method,  Network  design,  Stochastic 
analysis. 

A  method  is  presented  to  assist  policy  makers  in 
determining  the  combination  of  number  of  sam- 
pling stations  and  number  of  years  of  sampling 
necessary  to  state  with  a  given  probability  that  a 
step  reduction  in  atmospheric  deposition  rates  of  a 
given  magnitude  has  occurred  at  a  pre-specified 
time.  This  pre-specified  time  would  typically  be 
the  time  at  which  a  sulfate  emission  control  pro- 
gram took  effect,  and  the  given  magnitude  of  re- 
duction is  some  percentage  change  in  deposition 
rate  one  might  expect  to  occur  as  a  result  of  the 
emission  control.  In  order  to  determine  this  proba- 
bility of  detection,  a  stochastic  model  of  sulfate 
deposition  rates  was  developed,  based  on  New 
York   State   bulk   collection   network   data.   The 
model  considers  the  effect  of  variation  in  precipita- 
tion,  seasonal   variations,   serial   correlation,   and 
site-to-site   (cross)   correlation.   A   nonparametric 
statistical  test  which  is  well  suited  to  detection  of 
step  changes  in  such  multi-site  data  sets  was  devel- 
oped. It  is  related  to  the  Mann- Whitney  Rank-Sum 
test.  The  test  was  used  in  Monte  Carlo  simulations 
along  with  the  stochastic  model  to  derive  statistical 
power  functions.  These  power  functions  describe 
the  probability  of  detecting  (alpha =0.05)  a  step 
trend  in  deposition  rate  as  a  function  of  the  size  of 
the  step-trend,  record  length  before  and  after  the 
step-trend,  and  the  number  of  stations  sampled. 
The  results  show  that,  for  an  area  the  size  of  New 
York  State,  very  little  power  is  gained  by  increas- 
ing the  number  of  stations  beyond  about  eight.  The 
results  allow  policy  makers  to  determine  the  trade- 
off between  the  cost  of  monitoring  and  time  re- 
quired to  detect  a  step-trend  of  a  given  magnitude 
with  a  given  probability.  (Author's  abstract) 
W87-03452 


ESTABLISHING  STATISTICAL  DESIGN  CRI- 
TERIA FOR  WATER  QUALITY  MONITORING 
SYSTEMS:  REVTEW  AND  SYNTHESIS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
R.  C.  Ward,  and  J.  C.  Loftis. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  759-767,  October  1986.  2  tab,  55  ref. 

Descriptors:  'Water  quality  management,  •Moni- 
toring systems,  'Design  criteria,  'Statistics,  Sam- 
pling, Data  acquisition,  Data  interpretation,  Data 
confirmation,  Accuracy. 

In  recent  years,  regulatory  water  quality  manage- 
ment has  received  the  additional  responsibility  of 
defining  general  water  quality  conditions  and 
trends.  The  public  and  their  elected  representatives 
want  to  know  whether  the  water  quality  in  their 
state  or  region  is  getting  better  or  worse  after 
billions  of  dollars  have  been  spent  in  clean-up 
efforts.  Regulatory  water  quality  management  has 
placed  fairly  extensive  information  expectations  on 
routine,  fixed-station  monitoring  without  a  corre- 
sponding emphasis  being  placed  on  the  need  to 
design  monitoring  systems  to  meet  these  expecta- 
tions. To  correct  the  situation  there  is  increasing 
interest  in  developing  more  quantitative  monitor- 
ing system  design  procedures  which  incorporate 
the  statistical  nature  of  sampling.  In  examining  the 
development  of  such  quantitative  criteria,  the  roles 
of  statistics  in  a  systematic  approach  to  monitoring 
-  initial  design  and  routine  reporting  of  results  - 
and  the  use  of  statistics  in  each  were  described. 
The  need  to  tie  the  two  together,  via  statistical 
design  criteria,  in  order  fo  the  identified  informa- 
tion expectations  to  be  met  in  a  statistically  sound 
manner  was  emphasized.  However,  the  use  of  sta- 
tistics in  water  quality  monitoring  was  noted  as 
currently  being  as  much  an  art  as  it  is  a  science. 
(Alexander-PTT) 
W87-03807 

SIMULATING  WATER  SYSTEM  OPERATION 
DURING  PERIODS  OF  DROUGHT, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04265 
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DEVELOPING  AND  APPLYING  THE  WATER 
SUPPLY  SIMULATION  MODEL, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04266 


UNDERGROUND  STORAGE  TANK  MONI- 
TORING: OBSERVATION  WELL  BASED  SYS- 
TEMS, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04331 


EFFECT  OF  SAMPLING  FREQUENCY  ON 
GROUND  WATER  QUALITY  CHARACTER- 
IZATION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04333 


7B.  Data  Acquisition 


HIGH  PRECISION  MICROCOMPUTER 
BASED  MEASURING  SYSTEM  FOR  ECOLOG- 
ICAL RESEARCH, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
J.  C.  Roff,  and  R.  R.  Hopcroft. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.    10,  p  2044-2048, 
October  1986.  1  fig,  2  tab,  10  ref. 

Descriptors:  'Computers,  'Microscopic  analysis, 
'Measuring  instruments,  'Ecological  research, 
•Data  collection,  Data  storage,  Microscopes,  Mon- 
itors, Phytoplankton,  Zooplankton,  Feces,  Benthic 
invertebrates,  Calculations,  Ecosystems,  Micro- 
scopic particles,  Biomass,  Data  retrieval,  Image 
analysis,  Automation,  Microorganisms. 

The  measurement  of  organisms  (biological  parti- 
cles) has  become  an  increasingly  vital  task  as 
ecologists  strive  for  improved  quantification.  This 
is  especially  true  in  research  on  aquatic  ecosystems 
which  are  dominated  by  microscopic  particles.  A 
semiautomated  measuring  system  was  developed 
which  allows  precise  multiple  measurements  on 
organisms  of  biological  interest.  It  consists  of  a 
microscope  with  drawing  tube  positioned  next  to  a 
digitizing  tablet  which  is  interfaced  to  a  personal 
computer;  a  TV  camera  and  monitor  are  optional 
additions.  Light  from  an  LED  fitted  cursor  on  the 
digitizing  pad  is  focused  through  the  drawing  tube 
and  combined  with  the  microscope  image.  Meas- 
urement signals  are  sent  to  the  computer  when  the 
cursor  button  is  depressed.  Data  storage,  calcula- 
tion, and  display  can  be  performed  on-line  as  data 
are  entered.  Maximum  precision  of  repeated  meas- 
urements is  +  or  -  0.04%;  in  routine  use  an  accura- 
cy of  +  or  -  0.25%  is  achieved.  An  example  of  its 
precision  compared  with  a  conventional  eyepiece 
micrometer  is  given.  The  system  has  been  used  for 
measurement  of  a  diversity  of  aquatic  particles 
including  phytoplankton,  zooplankton,  fecal  pel- 
lets, and  stream  benthic  invertebrates  at  magnifica- 
tions from  10  to  1250  power.  (Alexander-PTT) 
W87-03380 


MEASUREMENT  OF  SALT  CONCENTRATION 
IN  A  PLUME  USING  A  CONDUCTTVTrY 
PROBE, 

Liverpool  Univ.  (England).  Dept.  of  Mechanical 

Engineering. 

S.  K.  Chua,  J.  W.  Cleaver,  and  A.  Millward. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 

No.  3,  p  171-178,  1986.  5  fig,  4  ref. 

Descriptors:      'Salts,      'Plumes,      'Conductivity 

f>robes,  'Electrodes,  'Measuring  instruments,  *So- 
utes,  'Chemical  analysis,  Water  analysis,  Chemi- 
cal properties,  Temperature,  Physical  properties, 
Concentration. 

Conventional  two-electrode  conductivity  probes 
have  a  relatively  large  sensing  volume  and  are 
therefore  inconvenient  if  measurements  are  to  be 
made  in  narrow  concentration  layers  of  fluid.  A 


single  electrode  probe,  first  discussed  by  Gibson 
and  Schwarz,  has  a  much  smaller  sensing  volume. 
A  single  platinum  electrode  probe  has  been  con- 
structed which  has  an  effective  diameter  over 
which  the  conductivity  is  measured  of  approxi- 
mately 250  micron.  Platinization  of  the  probe  tip, 
and  use  of  an  A.C.  carrier  voltage  at  25  kHz  to 
power  the  probe,  reduces  the  effects  of  polariza- 
tion so  that  the  resulting  drift  in  calibration  is  kept 
to  less  than  7%  over  a  three-hour  period.  The 
influence  of  solution  temperature  on  the  probe 
calibration  was  determined;  it  is  recommended  that 
the  temperature  be  kept  constant  to  within  one 
degree  C.  It  was  also  found  that  the  presence  of  a 
non-conducting  boundary  has  a  negligible  effect  on 
the  measured  concentration  as  long  as  the  tip  is 
more  than  twice  the  diameter  of  the  sensing 
volume  from  the  boundary.  (Author's  abstract) 
W87-03421 


METEOROLOGICAL  SATELLITE:  OVERVTEW 
OF  25  YEARS  OF  OPERATION, 

Cooperative    Inst,    for    Meteorological    Satellite 

Studies,  Madison,  WI. 

W.  L.  Smith,  W.  P.  Bishop,  V.  F.  Dvorak,  C.  M. 

Hayden,  and  J.  H.  McElroy. 

Science  SCIEAS,  Vol.  231,  No.  4737,  p  455^62, 

January  31,  1986.  8  fig,  43  ref. 

Descriptors:  'Satellite  technology,  'Weather  satel- 
lites, 'Remote  sensing,  'Weather  forecasting, 
Forecasting,  Weather  patterns,  Clouds,  Atmos- 
phere, Storms,  Weather,  Mathematical  models, 
Temperature,  Water  vapor. 

The  first  weather  satellite  was  launched  on  April  1, 
1960.  In  the  25  years  since,  weather  satellites  have 
contributed  to  improved  weather  analyses  and 
forecasts  worldwide.  The  use  of  satellites  for  cloud 
imagery,  atmospheric  motion  estimation,  severe 
storm  forecasting,  tropical  storm  surveillance, 
inputs  to  numerical  forecast  models,  and  quantita- 
tive measurements  and  forecasting  of  temperature 
and  moisture  was  reviewed.  It  was  concluded  that, 
as  a  maturing  component  of  a  global  observing 
system,  the  meteorological  satellite  promises  even 
greater  financial  benefits  and  a  higher  quality  of 
life  to  mankind.  (Doria-PTT) 
W87-03428 


STOCHASTIC  ANALYSIS  OF  TIME-AGGRE- 
GATED HYDROLOGIC  DATA, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

A.  R.  Rao,  S.  G.  Rao,  and  R.  L.  Kashyap. 
Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 
5,  p  757-771,  October  1985.   1  fig,  5  tab,  9  ref, 
append. 

Descriptors:  'Stochastic  hydrology,  'Streamflow 
forecasting,  'Hydrologic  models,  'Statistical  anal- 
ysis, 'Time  series  analysis,  Forecasting,  Stream- 
flow,  Mathematical  equations,  Data  interpretation. 

Stochastic  models  fitted  to  hydrologic  data  of  dif- 
ferent time  scales  are  interrelated  because  the 
higher  time  scale  data  (aggregated  data)  are  de- 
rived from  those  of  lower  time  scale.  Relationships 
between  the  statistical  properties  and  parameters  of 
models  of  aggregated  data  and  of  original  data  are 
examined  in  this  paper.  It  is  also  shown  that  the 
aggregated  data  can  be  more  accurately  predicted 
by  using  a  valid  model  of  the  original  data  than  by 
using  a  valid  model  of  the  aggregated  data.  This 
property  is  particularly  important  in  forecasting 
annual  values  because  only  a  few  annual  values  are 
usually  available  and  the  resulting  forecasts  are 
relatively  inaccurate  if  models  based  only  on 
annual  data  are  used.  The  methodology  is  applied 
to  monthly  and  annual  flows  at  three  stations  and 
the  results  permit  the  following  conclusions.  (1) 
The  basic  statistical  properties  of  the  aggregated 
sequence  may  be  obtained  by  using  the  basic  statis- 
tical properties  of  the  original  sequence.  (2)  The 
parameter  estimates  of  a  model  for  the  aggregated 
sequence  may  be  obtained  by  using  the  parameter 
estimates  of  a  model  for  the  original  sequence.  (3) 
A  valid  model  and  its  parameter  estimates  of  origi- 
nal sequence  can  be  used  to  forecast  the  aggregat- 
ed sequence  and  such  forecasts  are  more  accurate 
than  forecasts  obtained  by  using  valid  models  of 


RESOURCES  DATA— Field  7 
Data  Acquisition — Group  7B 

aggregated  sequence.  (4)  The  methodology  is  ap- 
plicable for  any  time  scale  including  hourly  to 
daily,  daily  to  monthly  and  monthly  to  yearly 
aggregation.  (5)  The  methodology  should  be  useful 
for  accurately  predicting  the  yearly  data  by  using 
monthly  data  for  cases  where  a  small  number  of 
yearly  observations  are  available.  (Lantz-PTT) 
W87-03451 


V-NOTCH  WEIR  CALD3RATION  USING  NEW 
PARAMETERS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-03466 


CRYOGENIC  CORING  DEVICE  FOR  SAM- 
PLING LOOSE,  UNCONSOLIDATED  SEDI- 
MENTS NEAR  THE  WATER-SEDIMENT 
INTERFACE, 

Louisiana  State  Univ.,  Baton  Rouge.  Nuclear  Sci- 
ence Center. 
R.  M.  Knaus. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
56,  No.  4,  p  551-553,  July  1986.  1  fig,  3  ref.  EPA 
Grant  S  8058364)1  W87-036. 

Descriptors:  'Measuring  instruments,  'Core  drill- 
ing, 'Sampling,  'Cryogenics,  'Sampling,  'Sedi- 
ments, 'Sediment-water  interfaces,  Shallow  water, 
Stratigraphy,  Accretion,  Dating. 

A  cryogenic  coring  device  to  sample  flocculent 
material  at  and  below  the  water-sediment  interface 
in  shallow  waters  was  developed  that  preserves  the 
stratigraphy  of  the  sediment  for  age  dating.  The 
use  of  this  device  was  compared  with  other  sam- 
pling techniques  and  equipment  and  the  results  of 
using  it  to  sample  recent  accretion  rates  in  shallow 
water  sediments  were  described.  (Michael-PTT) 
W87-03653 


USE  OF  A  MICROCOMPUTER  FOR  RECORD- 
ING AND  ANALYSIS  OF  BOREHOLE  LOG- 
GING DATA  IN  HYDROGEOLOGICAL  INVES- 
TIGATIONS, 

Birmingham  Univ.  (England).  Hydrogeology  Sec- 
tion. 

M.  Walters,  and  J.  W.  Lloyd. 
Quarterly     Journal     of     Engineering     Geology 
QJEGA7,  Vol.  18,  No.  4,  p  381-389,  1985.  6  fig,  12 
ref. 

Descriptors:  'Computers,  'Boreholegeophysics, 
•Well  logging,  'Data  acquisition,  'Boreholes, 
'Logging,  Quantitative  analysis,  Data  processing, 
Computer  programs,  Digital  computers,  Fluid 
flow,  Porosity,  Density,  Temperature,  Conductivi- 
ty- 

A  data  recording  system  was  developed  for  use 
with  a  hybrid  analog  and  pulse  signal  system  for 
on-site  recording  and  analysis  of  borehole  logging 
data.  Outputs  from  four  simple  processing  pack- 
ages were  presented  which  illustrate  this  system's 
potential  for  on-site  assessment  of  logging  data  and 
quantitative  interpretation  of  logs  using  calibra- 
tions and  corrections.  In  each  example,  digitally 
recorded  data  from  a  number  of  borehole  logs 
were  combined  and  parameters  such  as  fluid  flow 
rate,  porosity  and  formation  density,  cement  or 
acid  requirement  and  differential  temperature  and 
conductivity  were  calculated.  (Michael-PTT) 
W87-03657 


ESVESTIGATION  INTO  THE  USE  OF  DEUTE- 
RIUM AS  A  TRACER  FOR  MEASURING 
TRANSPHtATION  FROM  EUCALYPTS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary   bibliographic   entry  see  Field  2D. 
W87-03739 


ESTABLISHING  STATISTICAL  DESIGN  CRI- 
TERIA FOR  WATER  QUALITY  MONTTORTNG 
SYSTEMS:  REVDIW  AND  SYNTHESIS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 


i 

I 


163 


Field  7— RESOURCES  DATA 


I 


Group  7B — Data  Acquisition 

For  primary  bibliographic  entry  see  Field  7A. 
W87-03807 


CASE  FOR  DIRECT  MEASUREMENT  OF  EN- 
VIRONMENTAL RESPONSE  TO  HAZARD- 
OUS MATERIALS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
J.  Cairns. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  841-842,  October  1986.  11  ref. 

Descriptors:  *  Environmental  effects,  'Data  acqui- 
sition, *Data  interpretation,  'Simulation  analysis, 
•Ecotoxicology,  'Toxicity  testing,  'Water  pollu- 
tion effects,  'Hazardous  materials,  Ecosystems, 
Regulations,  Extrapolation,  Threshold  levels,  Esti- 
mating. 

Most  estimates  of  hazard  posed  by  various  chemi- 
cals to  aquatic  life  are  based  on  single  species 
laboratory  toxicity  tests.  The  generally  accepted 
sequence  for  hazard  assessment  is  screening  (or 
rangefinding)  tests,  predictive  tests,  confirmative 
tests,  and  monitoring.  Both  screening  and  predic- 
tive tests  in  the  laboratory  with  single  species  are 
now  in  common  use.  Presumably  plausible  confir- 
mation should  be  done  using  more  complex  sys- 
tems (communities  and/or  ecosystems)  in  the  field 
because  the  public  expects  these  more  complex 
systems  to  be  protected.  However,  confirmative 
tests  in  the  field  are  exceedingly  rear.  Biological 
monitoring  is  equally  rare.  Direct  measurement  of 
response  thresholds  of  complex  biological  systems 
to  toxic  chemicals  is  now  possible  using  micro- 
cosms and  other  simulation  techniques.  Extrapola- 
tion to  no-observable  response  using  application 
factors  and  data  from  single  species  toxicity  tests  is 
less  precise  than  direct  measurements.  (Alexander- 
PTT) 
W87-03816 


SUPERCRITICAL  FLUME  FOR  MEASURTNG 
SEDIMENT-LADEN  STREAMFLOW, 

Rocky  Mountain  Forest  and  Range  Experiment 

Station,  Tempe,  AZ. 

M.  B.  Baker. 

Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 

5,  p  847-851,  October  1986.  2  fig,  18  ref. 

Descriptors:  'Rapid  flow  flume,  'Stream  dis- 
charge, 'Flumes,  'Sediment  load,  'Design  criteria, 
•Measuring  instruments,  Open  channels,  Snow 
melt,  Sedimentation,  Water  yield,  Thunderstorms, 
Detritus,  Downstream,  Weirs,  Arizona,  Water- 
sheds, Rapid  flow. 

Where  heavy  sediment  loads  are  expected,  flumes 
that  reduce  water  velocity  cannot  be  used  because 
the  sediment  load  will  likely  be  deposited  in  the 
flume  and  hydraulic  control  will  be  lost.  A  super- 
critical flume  was  developed  to  measure  the 
ephemeral,  flashy,  and  sediment-laden  flows  con- 
veyed by  the  steep  streams  in  the  Walnut  Gulch 
watershed  near  Tombstone,  Arizona.  The  design 
of  this  flume  came  from  a  study  of  earlier  supercri- 
tical flumes,  especially  the  San  Dimas  flume.  After 
25  years  of  operation  on  ephemeral  streams  in  the 
semiarid  Southwest,  this  supercritical  flume  has 
provided  more  than  350  station-years  of  reliable 
streamflow  data,  even  under  freeze-thaw  condi- 
tions experienced  at  elevations  of  1,500  to  2,000  m, 
in  Arizona.  The  flume  has  also  provided  stream- 
flow  data  during  flood  periods  produced  by  high 
intensity  summer  thunderstorm  conditions,  where 
considerable  sediment  and  other  debris  was  moved 
downstream.  ( Alexander-P  11) 
W87-03818 


AUTOMATED  RTVER-COURSE,  RIDGE  AND 
BASIN  DELINEATION  FROM  DIGITAL  ELE- 
VATION DATA, 

Universidad  Autonomia  Chapingo  (Mexico).  Cole- 
gio  de  Postgrad  uados. 

O.  L.  Palacios-Velez,  and  B.  Cuevas-Renaud. 
Journal  of  Hydrology  JHYDA7,  Vol.  86,  No.  3/4, 
p  299-314,  October  1,  1986.  10  fig,  1  tab,  14  ref. 

Descriptors:  'Maps,  'Map  interpretation,  *Geo- 
morphology,   'River  forecasting,   'Basins,   'Data 


interpretation,  'Digital  elevation  models,  'Trian- 
gular irregular  network,  'Algorithms,  Topogra- 
phy, Hydrology,  Downstream,  Upstream,  Net- 
works. 

In  different  kinds  of  studies,  such  as  hydrological, 
erosion  and  surface  drainage  it  is  important  to  be 
able  to  delineate  river-course  and  ridge  networks, 
contributing  areas  to  any  point  on  a  river  course 
and  paths  of  water,  starting  from  any  point  on  the 
topographic  surface.  The  manual  handling  of  these 
problems  is  highly  laborious,  time-consuming  and 
prone  to  many  errors.  This  is  the  main  reason  that 
has  motivated  the  development  and  use  of  auto- 
mated procedures  based  on  the  analysis  of  Digital 
Elevation  Models  (DEM).  Starting  from  a  DEM 
formed  by  a  triangular  irregular  network  (TIN)  of 
facets,  an  algorithm  that  allows  for  the  tracking  of 
the  path  of  steepest  slope,  downstream  or  up- 
stream, from  any  point  on  the  topographic  surface 
was  developed.  The  analysis  shows  that  when 
starting  such  a  path  in  a  downstream  (upstream) 
direction  from  point  P,  down  (up)  to  a  point  M, 
and  then  from  point  M  in  an  upstream  (down- 
stream) direction  and  if  the  path  returns  to  point  P, 
then  the  segment  PM  corresponds  to  a  'pure' 
streamline.  Otherwise  it  corresponds  to  a  river 
course  (ridge).  This  property  allows  an  easy  way 
to  delineate  the  network  of  river  courses  and 
ridges.  Likewise,  the  repetitive  use  of  this  algo- 
rithm allows  for  the  definition  of  basin  and  sub- 
basins,  also  called  'contributing  areas',  to  any  point 
on  a  river  course.  Finally,  it  is  shown  how  a 
regular  grid  DEM  can  be  treated  as  a  particular 
case  of  the  TIN-DEM,  which  gives  generality  to 
the  presented  procedures.  (Alexander-PTT) 
W87-03826 


SIMPLE  SEMI-CONTINUOUS  PISTON 
CORER  FOR  ORGANIC  SEDIMENTS, 

Victoria  Univ.  (British  Columbia).  Dept.  of  Biol- 
ogy- 

C.  J.  P.  McKean,  and  R.  N.  Nordin. 
Hydrobiologia  HYDRB8,  Vol.  137,  No.  3,  p  251- 
256,  July  30,  1986.  3  fig,  1  tab,  10  ref. 

Descriptors:  'Semi-continuous  piston  corer,  'Sedi- 
ment sampler,  'Sampling,  'Stratigraphic  sampling, 
•Lake  sediments,  Cost  analysis,  Organic  matter, 
Design,   Sediments,   Core  drilling,   Water  depth. 

Ideally  freshwater  corers  should  be  portable  but 
capable  of  deep  penetration  into  unconsolidated 
organic  sediments.  A  simple  semi-continuous 
piston  corer  for  stratigraphic  sampling  up  to  15  m 
of  organic  lake  sediments  has  been  developed.  The 
design  is  flexible  so  that  components  can  be  assem- 
bled to  suit  the  depth  of  core  required.  For  cores 
up  to  6  m,  the  apparatus  is  easily  deployed  from  a 
small  boat  with  the  minimum  of  difficulty.  With 
increasingly  long  cores,  the  operational  complexity 
increases.  For  the  designed  maximum  core  depth, 
two  workers  on  the  surface  and  one  SCUBA  diver 
are  required  to  operate  the  corer.  A  small  stable 
inflatable  boat  or  raft  is  required  as  a  platform.  The 
corer  is  simple  to  construct,  assemble  and  operate. 
The  total  cost  of  the  corer  is  under  $200(US).  The 
individual  components  of  the  corer  are  long  (up  to 
10  m),  but  moderate  weight  (up  to  86  kg)  allows 
transportation  to  the  lake  site  by  truck,  or  in 
remote  areas  by  helicopter.  (Alexander-PTT) 
W87-03837 


RETRIEVAL  OF  CLOUD  WATER  AND  WATER 
VAPOR  CONTENTS  FROM  DOPPLER  RADAR 
DATA  IN  A  TROPICAL  SQUALL  LINE, 

Centre  de  Recherches  en  Physique  de  l'Environne- 

ment,  Issy-les-Moulineaux  (France). 

For  primary  bibliographic  entry  see  Field  2B. 

W87-03842 


INTRODUCTION  TO  THE  EUROPEAN  HY- 
DROLOGICAL SYSTEM  -  SYSTEME  HYDRO- 
LOGIQUE  EUROPEEN,  "SHE*,  1:  HISTORY 
AND  PHILOSOPHY  OF  A  PHYSICALLY- 
BASED,  DISTRIBUTED  MODELLING 
SYSTEM, 

International  Inst,  for  Hydraulic  and  Environmen- 
tal Engineering,  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 


W87-03864 


SUBMERSIBLE  INTEGRATING  WATER  SAM- 
PLER FOR  HEAVY  METALS, 

Victoria   Ministry   for  Conservation,   Queenscfiff 

(Australia).  Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03890 


INEXPENSIVE  IN  SITU  ITME-INTEGRA'nNG 
SEA  WATER  NUTRIENT  SAMPLER, 

Victoria   Ministry   for  Conservation,   Queenscliff 

(Australia).  Marine  Science  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03899 


PRECISION  AND  ACCURACY  OF  CONCUR- 
RENT MULTICOMPONENT  MULTICLASS 
ANALYSIS  OF  DRINKING  WATER  EXTRACTS 
BYGC/MS, 

Environmental  Health  Directorate,  Ottawa  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-03935 


RAPID  DETERMINATION  OF  FLUORIDE  IN 
POTABLE  WATERS  BY  POTENTIOMETRIC 
FLOW  INJECTION  ANALYSIS, 

South  Australian  Inst,  of  Tech.,  Adelaide.  School 

of  Chemical  Technology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-03947 


AVHRR  INVESTIGATION  OF  SURFACE 
EMISSrVTTY  NEAR  LAKE  EYRE,  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Aspendale  (Australia).  Div.  of  At- 
mospheric Physics. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-03964 


COMPUTER-AIDED  BRIGHTNESS  TEMPER- 
ATURE MAP  OF  INDIAN  SUBCONTINENT 
INFERENCE  ON  SOIL  MOISTURE  VARI- 
ATIONS, 

Indian  Inst,  of  Tech.,  Bombay.  Centre  of  Studies  in 

Resources  Engineering. 

For  primary  bibliographic  entry  see  Field   2G. 

W87-03965 


MEASURING  AERATION  BASIN  DISSOLVED 
OXYGEN, 

Salina  Area  Vocational-Technical  School,  KS. 
For  primary  bibliographic  entry  see   Field   5D. 
W87-03977 


ULTRAFDLTRATION  CELL   FOR   SORPTION 
AND  BIODEGRADATION  EXPERIMENTS, 

Lund  Univ.  (Sweden).  Lab.  of  Ecological  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04063 


COMPARISON  OF  THE  THERMOCOUPLE 
PSYCHROMETER  AND  THE  PRESSURE 
PLATE  METHODS  FOR  DETERMINATION 
OF  SODL  WATER  CHARACTERISTIC 
CURVES, 

Copenhagen  Univ.  (Denmark).  Inst,  of  Geography. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-04109 


JOINT  AGRICULTURAL  WEATHER  FACILI- 
TY'S OPERATIONAL  ASSESSMENT  PRO- 
GRAM, 

Department  of  Agriculture,  Washington,  DC. 
World  Food  and  Agricultural  Outlook  and  Situa- 
tion Board. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-04125 
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MANIPULATIONS  AND  INTERPRETATIONS 
IN  TESTS  FOR  COMPETITION  IN  STREAMS: 
*CONTROLLED'  VS  'NATURAL'  EXPERI- 
MENTS, 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04144 


WATER  MANAGEMENT  TAKES  TO  COMPUT- 
ERS, 

K.  Brooks,  J.  Trewhitt,  and  A.  Waltman. 
Chemical  Week  CHWKA9,  Vol.  139,  No.  19,  p  30- 
31,  November  5,  1986. 

Descriptors:  'Water  management,  'Monitoring, 
•Automation,  'Computers,  'Computer  programs, 
•Corrosion  control,  Resources  management,  Acid- 
ity, Oxygen,  Dissolved  oxygen,  Boiler  water, 
Cooling  towers,  Powerplants,  Water  treatment, 
Statistical  methods. 

A  number  of  computer  systems  are  becoming 
available  for  monitoring  such  variables  as  acidity 
and  dissolved  oxygen  in  industrial  water  streams. 
The  new  systems  collect  the  information,  analyze 
it,  develop  treatment  programs,  keep  track  of  in- 
ventory, and  even  turn  the  spigot  on  and  off.  New 
hardware  and  software  are  being  offered  by  such 
companies  as  Mogul,  Nalco,  Drew,  and  Leeds  & 
Northrop.  The  features,  cost,  and  advantages  of 
some  of  these  systems  are  discussed.  (Author's 
abstract) 
W87-04235 


RADAR  HAH.  PROFILES  IN  SWITZERLAND, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Atmospheric  Physics  Lab. 
For  primary  bibliographic  entry  see  Field  2C. 
W87-04253 


COMPUTER-CONTROLLED  GROUNDWATER 
MANAGEMENT  ES  ZURICH, 

Zurich  Water  Supply  (Switzerland). 

For  primary  bibliographic  entry  see  Field  4B. 

W87-04262 


HONOLULU'S  NEW  SCADA  SYSTEM, 

Honolulu  Board  of  Water  Supply,  HI. 
R.  N.  Wada,  E.  H.  P.  Chan,  and  K.  Hayashida. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  8,  p  43-48,  August  1986.  6 
fig- 
Descriptors:  *Supervisory  control,  *Data  acquisi- 
tion, 'Data  processing,  'SCADA  systems,  'Com- 
puters, 'Water  distribution,  'Water  supply,  Hono- 
lulu, Water  storage,  Reservoirs. 

A  new  computer-based  supervisory  control  and 
data  acquisition  (SCADA)  system  controls  and 
monitors  the  Honolulu  Board  of  Water  Supply's 
pumping,  storage,  and  distribution  operations.  Two 
operators  with  color  CRT's  display  water  system 
data  in  symbol  form  and  in  trend  format  and  also 
control  pumps  and  valves  at  remote  terminal  units 
at  pump  stations  and  reservoirs.  In  addition,  the 
system  automatically  generates  reports  from  the 
data  it  collects.  Software  is  currently  being  devel- 
oped that  will  reduce  electrical  power  costs  by 
time  controlling  pumps  to  take  advantage  of  off- 
peak  rate  schedules.  (Author's  abstract) 
W87-04263 


AUTOMATING  WATER  CONSUMPTION 
DATA  MAND?ULATION, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

T.  D.  Hirrel. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  8,  p  49-52,  August  1986.  4 

fig,  2  tab. 

Descriptors:  'Water  consumption,  'Model  studies, 
•Data  processing,  'Automation,  'Computer  pro- 
grams, 'Water  demand,  'Water  distribution, 
Washington  Surburban  Sanitary  Commission. 

Water  consumption  data  is  the  most  variable  and 
uncertain  parameter  in  water  distribution  analyses. 


Establishing  a  reasonable  distribution  of  consump- 
tion within  a  water  system  model  is  a  tedious  and 
time-consuming  task  that  is  essential  for  the  success 
of  any  analysis  or  modeling  effort.  At  the  Wash- 
ington Surburban  Sanitary  Commission  in  Hyatts- 
ville,  Md.,  the  process  of  water  consumption  data 
manipulation  was  automated  by  a  series  of  comput- 
er programs  and  data  sets  referred  to  as  the  water 
demand  software.  The  key  to  the  software  data 
processing  ia  a  locally  established  grid  cell  system. 
The  demand  software  has  also  been  written  in 
PASCAL  using  dynamically  allocated  variables 
which  allows  software  to  run  on  microcomputers. 
(Author's  summary) 
W87-04264 


USE  OF  INDUSTRIAL  HYGIENE  SAMPLERS 
FOR  SOIL-GAS  SURVEYING, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04334 


QUANTOTYTNG  CONCENTRATED-FLOW 

EROSION  ON  CROPLAND  WITH  AERIAL 
PHOTOGRAMMETRY, 

Southern      Piedmont      Conservation      Research 
Center,  Watkinsville,  GA. 
A.  W.  Thomas,  R.  Welch,  and  T.  R.  Jordan. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  4,  p  249-251,  July-August  1986.  4  fig, 
1  tab,  7  ref. 

Descriptors:  'Aerial  photogrammetry,  'Agricul- 
tural runoff,  'Mathematical  models,  'Remote  sens- 
ing, 'Concentrated-flow  erosion,  'Soil  erosion, 
Cropping  cycle,  Aerial  photography,  Data  proc- 
essing. 

Difficulties  in  quantifying  the  amount  of  soil  lost  to 
concentrated-flow  erosion  on  tilled  agricultural 
land  have  inhibited  development  of  predictive 
models.  Current  experimental  studies  indicate  that 
modern  photogrammetric  techniques  applied  to  se- 
quential, large-scale  aerial  photographs  keyed  to 
the  cropping  cycle  can  be  used  to  determine  the 
volume  of  soil  lost  to  concentrated-flow  erosion. 
Accuracy  requirements,  data  collection,  data  re- 
duction, and  assessment  of  concentrated-flow  ero- 
sion are  discussed.  This  methodology  will  allow 
study  of  soil  erosional  processes  and  establishment 
of  data  bases  for  model  development  and  valida- 
tion. (Rochester-PTT) 
W87-04343 


STEEPLAND  EROSION  MEASURED  FROM 
HISTORICAL  AERIAL  PHOTOGRAPHS, 

Ministry  of  Works  and  Development,  Palmerston 

North  (New  Zealand). 

J.  R.  Dymond,  and  D.  L.  Hicks. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  14,  No.  4,  p  252-255,  July-August  1986.  4  fig, 

3  tab,  6  ref. 

Descriptors:  'Soil  erosion,  'Remote  sensing, 
•Sediment  yield,  'Erosion,  'Catchment  areas, 
'Aerial  photography,  'Slope,  New  Zealand, 
Upper  Waipawa  River,  Elevation,  Mountains. 

A  method  for  quantifying  erosion  in  mountainous 
catchments  is  presented.  Historical  aerial  photo- 
graphs were  used  to  measure  elevation  changes  on 
all  potential  areas  of  erosion  and  deposition  within 
the  Upper  Waipawa  River  basin,  New  Zealand. 
Total  erosional  volume  and  the  ensuing  sediment 
supply  rate  were  then  calculated.  For  the  chosen 
catchment  the  average  annual  specific  sediment 
yield  was  7200  cu  m/sq  km.  The  accuracies  of 
measured  elevations  from  common  aerial  survey 
scales  are  of  the  order  of  +  or  -  1  m.  Thus,  the 
method  can  be  applied  successfully  only  in  moun- 
tainous catchments  that  include  areas  prone  to  high 
erosion  rates.  (Author's  abstract) 
W87-04344 


SEvIPLHTED  METHOD  FOR  DISSOLVED 
DNA  DETERMINATION  IN  AQUATIC  ENVI- 
RONMENTS, 

University  of  South  Florida,  St.  Petersburg.  Dept. 


of  Marine  Science. 

M.  F.  DeFlaun,  J.  H.  Paul,  and  D.  Davis. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.   52,  No.  4,  p  654-659,  October 
1986.   2  fig,    1   tab,   26  ref.   NSF  Grants  OCE- 
8415605  and  BSR  8307366. 

Descriptors:  'Fluorescence  spectroscopy,  *DNA, 
'Sample  preparation,  'Estuaries,  'Rivers,  'Water 
analysis,  'Gulf  of  Mexico,  Florida,  Tampa  Bay, 
Crystal  River,  Ethanol  precipitation,  Extracellular 
DNA. 

A  method  was  developed  for  determining  dis- 
solved DNA  in  aquatic  environments;  it  is  based 
on  concentration  of  DNA  by  ethanol  precipitation 
of  0.2  micron-pore-size  filtered  water.  The  DNA  in 
concentrated  extracts  was  quantified  by  the  fluo- 
rescence of  Hoechst  33258-DNA  complexes.  Fluo- 
rescence not  attributable  to  DNA  was  corrected 
for  by  DNase  I  digestion  of  the  extracts  and  aver- 
aged 25%  of  the  total  fluorescence  for  all  samples 
(Tampa  Bay  and  Crystal  River,  Florida,  and  Gulf 
of  Mexico).  The  effectiveness  of  the  procedure  for 
concentrating  dissolved  DNA  was  demonstrated 
by  the  efficient  (>90%)  recovery  of  internal  stand- 
ards. Concentrations  of  dissolved  DNA  from  a 
variety  of  marine  and  freshwater  environments 
ranged  from  0.2  to  44  microgram/liter,  with  the 
highest  values  being  obtained  from  estuarine  and 
river  environments.  The  present  method  is  simple, 
specific  for  DNA,  and  more  sensitive  for  the  detec- 
tion of  extracellular  DNA  than  previously  de- 
scribed methods.  (Author's  abstract) 
W87-04347 


MEASUREMENT  OF  GLUCOSE  UTILIZA- 
TION BY  PSEUDOMONAS  FLUORESCENS 
THAT  ARE  FREE-LD7TNG  AND  THAT  ARE 
ATTACHED  TO  SURFACES, 

Warwick  Univ.,  Coventry  (England).  Dept.  of  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04348 
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PROCESS  CONTROL  AND  MANAGEMENT 
INFORMATION  PROCESSING  AT  A  MUNICI- 
PAL WASTEWATER  TREATMENT  PLANT, 

Carollo  (John)  Engineers,  Phoenix,  AZ. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-03350 


COMPUTER  DETECTION  OF  THE  EMPACT 
OF  HYDRAULIC  SHOCKS  ON  PLANT  PER- 
FORMANCE, 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-03351 


STOCHASTIC   ANALYSIS   OF  TEME-AGGRE- 
GATED  HYDROLOGIC  DATA, 

Purdue  Univ.,  Lafayette,  IN.  School  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-03451 


DETECTING  UNKNOWN  INTERVENTIONS 
WITH  APPLICATION  TO  FORECASTING  HY- 
DROLOGICAL  DATA, 

University  of  Western  Ontario,  London.  Dept.  of 

Statistical  and  Actuarial  Sciences. 

I.  B.  MacNeill. 

Water  Resources  Bulletin  WARBAQ,  Vol.  21,  No. 

5,  p  785-796,  October  1985.  25  fig,  5  tab,  19  ref. 

Descriptors:  'Streamflow  forecasting,  'Forecast- 
ing, 'Hydrologic  data,  'Interventions,  Nile  River, 
Statistical  analysis,  Statistical  methods. 

To  accomodate  possible  parameter  changes  in  time 
series  at  times  which  are  not  specified  in  advance, 
an  adaptive  procedure  for  estimating  parameters 
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and  for  forecasting  (Adaptive  Forecasting  and  Es- 
timation Using  Change  Detection  (AFECD))is 
proposed.  The  mechanism  for  activating  the  adapt- 
ive procedure  is  a  successively  updated  change- 
detection  statistic.  The  statistic  has  small  expected 
value  when  no  change  is  present  and  has  large 
value  when  change  takes  place  -  the  larger  the 
change,  the  larger  the  statistic.  The  statistic  defines 
discounting  factors  which  determine  how  much  of 
the  past  will  be  used  both  for  estimating  param- 
eters and  for  forecasting.  The  change-detection 
statistic  is  designed  to  effect  major  changes  to 
parameter  estimates  and  to  forecasts  in  a  discrete 
fashion  only,  as  opposed  to  certain  other  adaptive 
procedures  that  react  continuously  to  perceived 
fluctuations  in  data,  and  so  indicate  change  even 
when  parameters  remain  fixed.  The  procedure  is 
illustrated  using  exponential  smoothing  and  Holt's 
linear  exponential  smoothing  and  is  applied  to  a 
hydrological  series,  the  annual  flows  of  the  Nile 
River  from  1870  to  1945.  AFECD  detected  a 
change  in  the  data  at  1903,  the  time  when  Aswan 
reservoir  was  filled.  (Author's  abstract) 
W87-03453 


MONITORING   STRATEGIES   FOR  GROUND 
WATER  QUALITY  MANAGEMENT, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic   entry   see  Field   5G. 
W87-O3502 


USE  OF  MICROCOMPUTERS  TO  ADD 
WASTEWATER  TREATMENT  PLANT  OPER- 
ATIONS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-03512 


GUIDE  TO  THE  ELEPHANT  BUTTE  IRRIGA- 
TION DISTRICT  RECORDS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

History. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-03543 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
I:  HOMOGENEITY  STATISTICS, 

Geomorphological  Services  Ltd.,  Newport  Pag- 

nell  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03596 


REGIONAL  FLOOD  FREQUENCY  ANALYSIS 
U:  MULTIVARIATE  CLASSIFICATION  OF 
DRAINAGE  BASINS  IN  BRITAIN, 

Geomorphological  Services  Ltd.,  Newport  Pag- 

nell  (England). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03597 


APPROXIMATE   SOLUTION  OF  UNSTEADY 
GROUNDWATER  FLOWS, 

Nigeria  Univ.,  Nsukka.  Dept.  of  Mechanical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-03622 


BIAS  IN  HYDROLOGIC  PREDICTION  USING 
LOG-TRANSFORMED  REGRESSION 

MODELS, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch,  and  G.  M.  Smillie. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  717-723,  October  1986.  6  tab,  18  ref. 

Descriptors:  'Mathematical  models,  'Hydrology, 
'Statistical  analysis,  Least  squares  method,  Predic- 
tion, Forecasting,  Water  quality,  Sediments, 
Streamflow,  Distribution,  Performance  evaluation, 
•Transformation  bias,  Bias  correction. 

Hydrologic  variables  are  related  through  a  com- 
plex set  of  dynamic  processes.  Due  to  this  com- 


plexity, empirical,  usually  statistical,  models  are 
used  for  the  synthesis  of  records  or  extensions  of 
short-term  data.  Two  statistical  models  applied  are 
the  power  function  and  the  exponential  function  of 
a  hydrologic  variable  expressed  in  terms  of  stream- 
flow.  Parameters  are  usually  estimated  using  least 
squares  analysis  on  a  linear  relationship  between  a 
logarithmic  transformation  of  the  variables.  This 
procedure  produces  biased  results  when  used  to 
predict  an  individual  value  or  the  long-term  mean. 
Assuming  the  errors  of  the  linear  model  are  nor- 
mally distributed,  the  bias  was  derived  and  was 
shown  to  result  from  the  inverse  transformation 
process.  For  cases  where  the  errors  were  not 
normal,  a  nonparametric  approach  was  used  to 
estimate  the  bias.  Evaluation  of  the  implications  for 
water  quality,  sediment  and  streamflow  forecasting 
show  the  magnitude  of  the  bias  to  vary  with  the 
particular  application  and  to  be  significant  in  a  few 
cases.  Use  of  this  simple  technique  for  sediment 
discharge  did  not  provide  accurate  results  and 
should  be  questioned  in  general.  Since  no  general 
conclusions  can  be  drawn  as  to  when  the  bias  is 
significant,  evaluation  in  each  situation  is  recom- 
mended as  standard  practice  in  hydrologic  regres- 
sion when  a  transformation  is  applied.  (Author's 
abstract) 
W87-03802 


DIGITIZATION  OF  ARC-SHAPED  TTME-LrNE 
EVENT  RECORDING  CHART:  A  COMPUTER 
ALGORITHM, 

Kentucky  Univ.,   Lexington.   Dept.   of  Forestry. 
C.  J.  Liu,  and  R.  C.  Albright. 
Water  Resources  Bulletin  WARBAQ,  Vol.  22,  No. 
5,  p  769-775,  October   1986.  6  fig,   1  tab,  3  ref. 

Descriptors:  'Data  processing,  'Digitization, 
•Time-line  events,  'Computer  algorithms,  'Re- 
cording charts,  'Automation,  Measuring  instru- 
ments, Numerical  analysis,  Accuracy,  Hydro- 
graphs. 

A  drum-style  recording  chart  stores  information  in 
a  graphic  form.  To  facilitate  computer  analysis, 
data  registered  in  this  form  must  be  converted  into 
a  digital  format;  however,  the  traditional  manual 
conversion  procedure  is  not  only  tedious  and  time- 
consuming  but  error-prone  as  well.  Recently  de- 
veloped electronic  data-logging  systems,  which 
combine  microchip  storage  capabilities  with  digital 
computers,  are  capable  of  directly  recording  data 
in  digital  form  ready  for  numerical  analysis.  For 
large-scale  applications,  the  utilization  of  such  an 
electronic  data-logging  system  can  be  cost-prohibi- 
tive. On  the  other  hand,  the  data-conversion  proce- 
dure can  be  automated  by  an  electronic  digitizer 
used  in  conjunction  with  an  interactive  computer. 
A  formula  for  conversion  between  a  curvilinear 
coordinate  system  used  on  a  graphic  chart  and  a 
rectilinear  coordinate  system  used  by  a  digitizer;  a 
formula  for  chart-tilt  adjustment;  and  logics  for 
tracking  multiple  pen-arm  and  clock-drum  tra- 
verses are  presented.  An  example  of  automatic 
interpretation  of  an  hydrographic  chart  is  given. 
Using  this  algorithm,  accurate  data  transformations 
from  repeated  tests  of  digitizing  hydrographic 
charts  at  the  Watershed  Laboratory,  Department 
of  Forestry,  University  of  Kentucky  were  ob- 
tained. It  was  shown  that  -  in  terms  of  speed  and 
accuracy  -  this  computer-based  procedure  is  supe- 
rior to  available  alternative  procedures.  (Alexan- 
der-PTT) 
W87-03808 


NATURE  OF  PERSISTENCE  rN  DENDROCH- 
RONOLOGY RECORDS  WITH  IMPLICA- 
TIONS FOR  HYDROLOGY, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-03824 


SAMPLING  PROPERTIES  OF  THE  MAXI- 
MUM ENTROPY  ESTTMATORS  FOR  THE  EX- 
TREME-VALUE TYPE-1  DISTRIBUTION, 

University  Coll.,  Galway  (Ireland).  Dept.  of  Engi- 
neering Hydrology. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03831 


WHAT  IS  MEANT  BY  VALIDATION  OF  PRE- 
DICTIONS BASED  ON  LABORATORY  TOXIC- 
ITY TESTS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Center  for  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-03840 


INTERPRETATION  OF  SLUG  TEST  DATA, 

Woodward-Clyde  Consultants,  Solon,  OH. 
For  primary  bibliographic  entry  see  Field  2F. 

W87-03848 


ANALYSIS  OF  GEOPHYSICAL  LOGS  OF 
WATER  WELLS  WITH  A  MICROCOMPUTER, 

W.  S.  Keys. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  750- 

760,   November-December    1986.    13   fig,    10  ref. 

Descriptors:  'Microcomputers,  'Geophysical  stud- 
ies, •Borehold  geophysics,  'Computers,  'Geo- 
physics, 'Data  interpretation,  'Well  logs,  Ground- 
water, Well  systems,  Computer  programs,  Porosi- 
ty- 

A  microcomputer  can  be  significant  aid  in  the 
analysis  of  geophysical  logs  of  wells  used  in  inves- 
tigations of  groundwater  systems.  Geophysical 
logs,  test  data,  and  laboratory  analyses  present  a 
large  volume  of  data  that  can  most  efficiently  be 
manipulated  with  a  computer.  Techniques  for  the 
analysis  of  logs  using  mainframe  computers  and 
minicomputers  have  been  developed  and  used  in 
the  petroleum  industry  for  a  number  of  years. 
These  techniques  have  not  been  used  widely  in 
groundwater  investigations  because  available  pro- 
grams were  oil-oriented,  and  both  programs  and 
computers  were  too  expensive  to  be  cost-effective 
for  most  groundwater  investigations.  A  microcom- 
puter can  be  used  to  transfer  well  logs  by  tele- 
phone and  to  correct  the  data  received.  The  logs 
then  can  be  collated,  compared,  and  analyzed  sta- 
tistically. Two  logs  can  be  cross-plotted  in  order  to 
identify  lithology  or  to  provide  porosity  corrected 
for  matrix  effects.  Logs  can  be  plotted  against 
laboratory  analyses  of  cores  or  samples  for  pur- 
poses of  log  calibration.  As  an  example  of  this 
technique,  logs  and  core  data  from  a  test  well 
completed  in  the  Madison  Limestone  were  ana- 
lyzed using  a  microcomputer  and  generic  pro- 
grams. Computer-aided  log  analysis  facilitated  the 
identification  of  the  lithologic  units  penetrated  and 
the  intervals  of  secondary  porosity  that  produced 
water.  (Author's  abstract) 
W87-03849 


PROBLEMS  INTERPRETING  SAMPLES 
TAKEN  WITH  LARGE-VOLUME,  FALLING- 
SUCTION  SOrL- WATER  SAMPLERS, 

California  Univ.,  Santa  Cruz.  Dept  of  Earth  Sci- 
ences. 

L.  D.  Anderson. 

Ground  Water  GRWAAP,  Vol.  24,  No.  6,  p  761- 
769.  November-December  1986.  8  fig,  1  tab,  24  ref. 
EPA  Contract  68-03-2976. 

Descriptors:  'Soil  water,  'Water  sampling, 
•Chemical  analysis,  •Monitoring,  •Water  quality 
control,  Pore  size,  Waste  disposal,  Pore  water, 
Chromium,  Nitrites,  Soil  porosity,  Data  interpreta- 
tion. 

As  demonstrated  here  with  Cr  and  N03  data  from 
a  tannery  disposal  site,  if  large-volume,  falling- 
suction  samplers  continue  to  be  routinely  used  to 
monitor  disposal  sites,  further  research  is  needed  to 
enable  accurate  interpretations  of  sampled  soil  so- 
lutions. In  dual  porosity  soils,  concentrations  of 
constituents  commonly  vary  with  different  pore 
sizes.  The  concentration  of  each  pore-size  class  to 
the  sample  varies  with  the  distribution  in  contact 
with  the  sampler,  the  area  of  sampler  influences 
the  residua]  moisture  content  of  the  soils,  the  ap- 
plied suction,  and  the  rate  at  which  the  sampler 
suction  changes.  Pore  fluids  are  drawn  more  rapid- 
ly from  shallow  depths  if  the  natural  hydraulic 
gradient  is  perturbed  by  the  sampler  suction.  Thus, 
sampled  solutions  could  be  averaged  both  vertical- 
ly and  horizontally,  masking  true  spatial  variabili- 
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ty.  Chemical  conditions  in  the  sampler  may  affect 
the  sampled  concentrations.  In  this  study,  chromi- 
um precipitation  in  the  samplers  due  to  changes 
between  soil  and  sampler  redox  conditions  was 
equivalent  to  4  to  40  times  the  measured  dissolved 
concentrations.  Thus,  observed  concentration  of 
chromium  and  other  transition  metals  that  would 
coprecipitate  with  Fe  do  not  accurately  represent 
soil-solution  concentrations.  Additional  laboratory 
studies  are  needed  to  assess  adsorption  on  and 
screening  of  trace  metals  by  the  porous  cup  of  the 
sampler.  In  the  field,  redox  conditions  as  well  as 
pH  should  be  carefully  monitored,  soil  structure 
noted,  and  pore-size  distribution  quantified.  Use  of 
numerical  simulations  could  aid  in  planning  moni- 
toring strategies  and  interpreting  results.  (Lantz- 
PTT) 
W87-O3850 


WATER  MANAGEMENT  TAKES  TO  COMPUT- 
ERS, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-04235 


CHEMICAL  MONITORING  OF  WISCONSIN'S 
GROUNDWATER, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Water  Supply. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04272 
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INLAND  WATERWAY  NAVIGATION 

PROJECT  DESIGN, 

Corps  of  Engineers,  Washington,  DC. 

B.  L.  McCartney. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  6,  p 

645-657,  November  1986.  9  fig,  2  tab,  4  ref. 

Descriptors:  'Inland  waterways,  'Navigation, 
•Project  planning,  Environmental  effects,  Estu- 
aries, Channels,  Towboats,  Barges,  Locks,  Rivers, 
Dams,  Cost  analysis,  Ice  control,  Trafficabilty,  Hy- 
drology. 

The  design  process  and  studies  needed  to  develop 
a  modern  inland  waterway  system  are  presented. 
These  studies  include  hydraulic  and  hydrology 
conditions,  traffic  projections,  structural  alterna- 
tives, ice  control  measures,  cost  analysis,  environ- 
mental and  social  considerations  and  maintenance 
and  rehabilitation  considerations.  The  goal  of  the 
design  is  to  create  a  safe,  efficient,  reliable  and 
cost-effective  waterway  that  is  environmentally 
and  socially  compatible  with  the  region.  (Author's 
abstract) 
W87-03389 


CORPS  OF  ENGINEERS  DEVELOPS  WATER 
SUPPLY  TOOLS, 

Corps  of  Engineers,  Vicksburg,  MS. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-03437 


DESIGN  OF  STRUCTURES  WITH  INTERME- 
DIATE FILTERS, 

Roorkee  Univ.  (India).  Water  Resources  Develop- 
ment Training  Center. 
A.  Kumar,  B.  Singh,  and  A.  S.  Chawla. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.  3,  No.  3,  p  206-219,  March  1986.  8 
fig,  4  ref. 

Descriptors:  *Filters,  'Drainage,  'Pervious  soil, 
•Hydraulic  structures,  *Dam  stability,  *Stability 
analysis,  *Uplift  pressure,  Topographic  mapping, 
Mathematical  equations,  Cutoffs,  Seepage,  Water- 
way. 

Until  now  no  solution  was  available  to  determine 
the  effect  of  plane  drainage  located  anywhere  be- 
tween two  end  cutoffs  of  a  flat  floor  founded  on 
permeable  soil  of  finite  depth.  An  exact  solution 


was  obtained  using  conformal  mapping.  Equations 
for  uplift  pressure  below  the  floor  and  for  exit 
gradient  were  solved  numerically  to  obtain  pres- 
sures at  key  points  and  at  the  exit  gradient.  The 
results  are  given  in  the  form  of  design  curves.  The 
uplift  pressures  reduce  considerably  along  the 
structure's  entire  profile  with  the  provision  of  fil- 
tering even  very  small  lengths.  The  uplift  presssure 
decreases  along  the  floor,  except  along  the  up- 
stream cutoff,  with  decreases  in  pervious  soil  strata 
depth.  The  uplift  pressure  increases  all  along  the 
floor  with  increases  in  depth  of  downstream  cutoff. 
The  exit  gradient  decreases  with  increases  in  depth 
of  downstream  cutoff  and  decreases  in  pervious 
soil  strata  depth.  (Author's  abstract) 
W87-03459 


V-NOTCH  WED*  CALD3RATION  USEVG  NEW 
PARAMETERS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

R.  N.  Eli. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  4,  p  321-325,  April  1986.  2 

fig,  1  tab,  6  ref. 

Descriptors:  *Weirs,  'Calibrations,  'Discharge 
measurement,  Regression  analysis,  Flow. 

Because  of  the  need  of  an  independent  check  on 
head  over  the  weir  to  assure  that  the  elevation 
datum  is  accurate  or  because  the  traditional 
method  may  be  considered  inconvenient,  two  more 
easily  obtained  parameters  were  evaluated:  depth 
of  the  weir  notch  and  flow  width  at  the  weir  face. 
Depth  was  measured  with  a  meter  stick  and  read 
to  the  nearest  1/32  of  an  in.  Width  was  measured 
with  a  modified  machinist's  caliper.  Regression  fits 
yielded  correlation  coefficients  in  excess  of  0.99  for 
more  than  35  calibration  runs.  The  reliability  of 
discharge  measurements  using  these  parameters  ap- 
proaches the  expected  from  the  traditional  meas- 
urement of  head  over  the  weir  (Kernytsky-PTT) 
W87-03466 


EMPINGHAM  RESERVOHt  PROJECT, 

A.  J.  M.  Winder,  R.  G.  Cole,  G.  E.  Bowyer,  R.  C. 
Bridle,  and  P.  R.  Vaughan. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1057-1081,  August 
1986.  13  fig,  2  tab,  16  ref. 

Descriptors:  'Empingham  reservoir,  *Dam  con- 
struction, 'Economics,  'Engineering  management, 
Marlstone,  Piezometric  elevations,  Electrical  con- 
ductivity, Pump  stations,  Landslipped  slopes,  Sink- 
holes, Alkalinity,  Sulphates,  Carbon  dioxide,  Pyri- 


The  report  consists  of  statements,  some  recorded 
in  other  papers,  made  by  the  authors  and  others 
involved  in  the  Empingham  Reservoir  project. 
Physical  features  of  the  reservoir  before  and  after 
dam  consturction  were  discussed.  Dam  construc- 
tion methods  and  failure  of  a  coffer  dam  were  also 
discussed.  Water  composition  in  terms  of  alkalini- 
ty, sulfate,  and  calcium  carbonate  was  measured. 
The  wells  showed  higher  alkalinities  and  sulfate 
contents  than  the  reservoir  water  and  were  saturat- 
ed with  calcium  carbonate.  Three  chemical  proc- 
esses were  investigated:  sulfuric  acid's  reaction 
with  marlstone,  pyrite  oxidation,  and  carbon  diox- 
ide presence.  Total  cost  of  the  scheme  was  29 
million  pounds.  (Main-PTT) 
W87-03627 


GREATER  CAIRO  WASTEWATER  PROJECT, 

D.  G.  M.  Roberts,  E.  W.  Flaxman,  A.  D.  Kell,  C. 
M.  Bosker,  and  I.  W.  M.  Moir. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  80,  Part  1,  p   1083-1108,  August 
1986.  3  fig,  1  tab,  3  ref. 

Descriptors:  'Cairo,  'Wastewater  treatment, 
•Sewage  treatment,  'Design  criteria,  'Economics, 
'Management,  *Water  supply,  *Planning,  Time 
schedules,  Tunnel  construction,  Sewers,  Culverts, 
Pumping  stations,  Populations. 

The  design  and  construction  of  the  Greater  Cairo 
wastewater  project  was  discussed.  Topics  covered 
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include  management,  cost,  insurance,  funding,  time 
schedules,  and  planning  and  design  elements.  The 
east  bank  tunnels  were  designed  to  provide  a  new 
deep  level  wastewater  collector  network  beneath 
much  of  the  populated  area  of  the  east  bank  of  the 
city.  The  drainage  of  the  whole  area  will  be  by 
gravity  removing  the  need  to  operate  pumping 
stations  and  associated  force  mains.  All  of  the 
tunnels  have  been  designed  to  have  a  segmental 
ring  lining.  When  the  programme  is  completed  all 
elements  required  in  a  complete  sewerage  system 
will  have  been  provided.  The  designers  are  taking 
a  pragmatic  approach  because  a  cultural  change 
cannot  be  expected  in  the  place  where  the  design  is 
to  be  constructed.  There  are  three  reasons  for 
adopting  a  waterborne  system:  the  population  den- 
sity; the  efficient  and  expanding  water  supply  and 
distribution  system;  and  the  opinion  of  a  leading 
specialist  in  non-waterborne  systems.  The  design 
philosophy  has  been  to  simplify  operation  and 
reduce  maintenance  wherever  possible.  There  are 
four  stages  of  pumping  in  the  conveyance  system. 
Major  failure  of  any  of  these  would  have  serious 
repercussions  on  the  system  but  efforts  are  being 
made  to  make  the  selected  system  as  secure  as 
possible.  The  depth  of  the  tunnel  pumping  station 
sump  below  the  invert  of  the  tunnel  was  deter- 
mined from  the  net  positive  suction  head  require- 
ment of  the  pumps  in  conjunction  with  the  require- 
ment that  the  pumps  be  able  to  lower  the  water 
level  so  that  flow  tunnels  are  not  backed  up  under 
low-flow  conditions.  It  was  preferable  that  the 
primary  electrical  distribution  facilities  and  the 
tunnel  pumping  station  electrical  load  be  located 
close  to  each  other.  (Main-PTT) 
W87-03628 


PLANNING,  DESIGN  AND  CONSTRUCTION 
OF  THE  GREAT  GRIMSBY  SEWAGE  OUT- 
FALL, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-03629 


NEW   PIPELINES   ON   LAND  AND  ACROSS 
VICTORIA  HARBOUR,  HONG  KONG, 

Binnie  and  Partners,  Hong  Kong. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-03633 


SEISMIC  STRESS  STATE  OF  ARCH  DAMS  ON 
LARGE-SCALE  PHYSICAL  MODELS, 

S.  G.  Shul'man,  D.  V.  Monakhenko,  and  V.  L. 

As'kov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 

No.  9,  p  503-511,  March  1986.  6  fig,  2  tab,  9  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  9,  p  42-48,  September,  1985. 

Descriptors:  'Seismic  properties,  'Mathematical 
models,  'Stress,  'Arch  dams,  'Dam  stability, 
Gravity  dams,  Dams,  Earthquakes,  Geology,  Dam 
foundations,  Dynamics,  Elastic  properties,  Com- 
puters. 

A  method  was  developed  for  determining  the  seis- 
mic stress  state  of  arch  dams  with  assignment  of 
the  action  by  an  earthquake  accelerogram,  whereas 
the  existing  methods  realize  the  spectral  variant  of 
the  theory  of  earthquake  resistance.  The  investiga- 
tions were  conducted  on  large-scale  physical 
models,  permitting  detailed  reproduction  of  the 
geometry  of  the  dam  body  and  geological  struc- 
ture of  the  adjacent  zone  of  the  foundation.  Com- 
plex static  and  dynamic  investigations  can  be  con- 
ducted on  stationary  (fixed)  models,  saving  re- 
sources and  increasing  the  accuracy  of  the  investi- 
gation. As  a  result  of  pulse  tests  of  the  model,  the 
dynamic  characteristics  of  the  dam  were  deter- 
mined at  the  measurement  points.  Subsequent  anal- 
ysis of  the  seismic  stress-strain  state  of  the  dam  was 
carried  out  by  computer  calculation  for  any 
number  of  accelerograms  and,  accordingly,  in  a 
short  time.  (Author's  abstract) 
W87-03689 


SILTTNG  AND  FLUSHING  MOUNTAIN  RES- 
ERVOHtS,  EXEMPLIFIED  BY  THE  RIONI 
SERIES  OF  HYDROELECTRIC  STATIONS, 
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N.  B.  Kereselidze,  V.  I.  Kutavaya,  and  Yu.  A. 
Tsagareli. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  514-520,  March  1986.  6  fig,  7  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p 
50-54,  September  1985. 

Descriptors:  'Silting,  'Reservoir  silting,  'Hydro- 
electric plants,  'Flushing,  Reservoirs,  Power- 
plants,  Sediment  load,  Sediments,  Rivers,  Land- 
slides, Mudflows,  USSR,  Flow,  Channels. 

A  method  is  presented  for  calculating  the  volume 
of  silting  of  mountain  reservoirs,  taking  into  ac- 
count the  effect  of  flushing  on  the  silting  rate. 
Deep  flushing  of  a  series  of  reservoirs  should  begin 
from  the  lower  (downstream)  reservoir.  The 
period  during  which  the  flow  creates  its  own  chan- 
nel in  reservoirs  is  one  to  two  days,  after  which  the 
sediment  charge  and  effectiveness  of  flushing  begin 
to  drop.  After  this,  it  is  necessary  to  regulate  the 
level  or  loosen  the  soil.  Flushing  should  be  carried 
out  twice  a  year:  in  the  late  fall  to  free  the  storage 
of  the  reservoir  for  the  winter  period,  and  after  the 
flood  to  flush  the  fresh  sediment  deposits.  Average 
sediment  charge  during  flushing  of  the  reservoirs 
of  the  Rioni  River  series  was  50  and  the  maximum 
75  g/1,  agreeing  well  with  calculated  results.  Death 
of  fish  was  not  observed  during  flushing.  Flushing 
of  the  reservoir  of  the  Ladzhanuri  hydrostation 
after  a  long  interruption  increased  the  regulating 
ability  of  the  Rioni  series  of  hydrostations  and 
increased  peak  capacity  by  30  MW.  (Author's  ab- 
stract) 
W87-03691 


DEVELOPMENT  AND  INTRODUCTION  OF 
REINFORCED  CONCRETE-ENCASED  STEEL 
STRUCTURES  IN  HYDROTECHNICAL  CON- 
STRUCTION, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-03693 


KRASNOYARSK  SHIP  LD7T, 

N.  A.  Dvorzhnyak,  and  N.  N.  Sergeev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  546-551,  April  1986.  2  fig,  2  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  38-41,  October  1985. 

Descriptors:  'Ships,  'Ship  lifts,  'Hydraulic  engi- 
neering, 'Hydraulic  design,  'Hydraulic  equipment, 
USSR,  Dams,  Engineering. 

Navigation  of  the  Enisei  River  was  interrupted 
during  construction  of  the  100-m-high  dam  of  the 
Krasnoyarsk  hydrostation,  necessitating  the  devel- 
opment of  a  ship  lift  fundamentally  different  in 
design  from  all  previous  schemes.  The  novel 
design  consisted  of  a  longitudinal-inclined  lift  with 
a  turntable  and  self-propelled  ship-hauling  chamber 
(caisson)  entering  the  water  of  both  pools.  There 
was  no  need  to  construct  head  locks,  half-locks,  or 
other  transition  structures.  The  lift  already  hauled 
ships  over  the  dam  during  startup  and  adjustment, 
and  transported  26  ships  in  1977.  The  number  of 
ships  transported  increased  as  skill  in  operating  the 
lift  was  acquired.  More  than  20  patents  were 
awarded  for  mechanical,  hydraulic,  and  pneumatic 
components  of  the  dam.  (Doria-PTT) 
W87-03696 


DYNAMIC  INVESTIGATIONS  OF  ELEMENTS 
OF  THE  MECHANICAL  EQUIPMENT  OF  HY- 
DRAULIC STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8C. 
W87-03697 


HYDRAULIC  EXCAVATION  IN  THE  WINTER- 
TIME IN  SIBER1  A, 

Yu.  A.  Popov,  B.  V.  Sadlei,  and  L.  F.  Dzyubenko. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  573-576,  May  1986.  2  fig,  8  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11 
p  5-7,  November  1985. 

Descriptors:  'Excavation,  'Hydraulic  construc- 
tion, 'Cold  weather  construction,  'Earthworks, 
•Hydraulic  fill,  Earth  dams,  Dams,  Engineering, 
Hydraulic  engineering,  Siberia,  USSR. 


Maximum  effect  of  performing  hydraulicking 
works  in  Siberia  in  the  wintertime  is  achieved 
when  the  natural  heat  stored  in  the  soil  of  borrow 
pits  and  water  is  used  efficiently  for  increasing  the 
hydraulic-filling  season.  Control  of  ice  formation 
and  the  use  of  artificial  snow  for  winterizing  earth 
dams  are  among  the  technologies  discussed.  It  is 
concluded  that,  despite  the  proven  economic  expe- 
diency of  winter  operations,  their  performance  is 
justified  only  at  enterprises  and  objects  with  a  high 
production  efficiency,  where  all  other  large  poten- 
tials of  hydraulicking  have  been  realized.  Engi- 
neers, technicians,  and  workers  should  be  taught 
the  method  of  economic  evaluation  of  the  time  and 
volume  of  winter  works  and  efficient  methods  of 
performing  the  works  at  a  negative  air  tempera- 
ture. An  interdepartmental  standard  should  be  cre- 
ated on  the  performance  of  hydraulicking  oper- 
ations under  the  conditions  of  Siberia.  (Doria- 
PTT) 
W87-03699 


FIELD  ASSESSMENT  OF  A  FLOATING  TIRE 
BREAKWATER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Hydraulics  Div. 
C.  T.  Bishop. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  782-795,  December  1985.  15  fig,  4 
tab,  21  ref. 

Descriptors:  'Breakwaters,  'Floating-tire  break- 
waters, 'Monitoring,  'Coastal  engineering, 
'Waves,  Ontario,  Electrical  equipment,  Engineer- 
ing, Marinas,  Recreational  facilities,  Wave  height, 
Model  studies,  Load  distribution,  Wave  action, 
Hydrodynamics. 

A  field  monitoring  program  of  a  Goodyear  float- 
ing tire  breakwater  (FTB)  was  undertaken  at  La 
Salle  Park,  Burlington,  Ontario  during  1981  and 
1982.  Incident  and  transmitted  waves  were  meas- 
ured with  underwater  pressure  transducers;  the 
resulting  wave  height  transmission  data  compares 
favorably  with  previous  results  from  model  stud- 
ies. Mooring  loads  on  some  anchor  lines  were 
measured  with  two  electronic  and  four  mechanical 
gauges;  the  resulting  peak  load  data,  corresponding 
to  incident  wave  heights  up  to  0.65  m,  were  in 
good  agreement  with  previous  results  from  proto- 
type scale  model  studies.  The  peak  loads  measured 
on  the  corner  anchor  line  were  found  to  be  signifi- 
cantly greater  than  those  measured  at  the  central 
anchor  line.  (Author's  abstract) 
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DAM  OA-10B,  AN  EXAMPLE  OF  DAM  CON- 
STRUCTION   ON    GLACIAL    DEPOSITS    (LE 
BARRAGE  OA-10B,  UN  EXEMPLE  DE  CON- 
STRUCTION    D'UN     BARRAGE     SUR     DES 
DEPOTS  D'ORIGINE  GLACLARE), 
Moncton  Univ.  (New  Brunswick). 
M.  Massiera,  and  C.  Pelchat. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  838-848,  December  1985.  10  fig,  1 
tab,  8  ref. 

Descriptors:  'Dam  construction,  'Hydroelectric 
stations,  'Glacial  drift,  'Dam  foundations,  'Earth 
dams,  Dams,  Hydraulic  structures,  Construction, 
Earthworks,  Quebec,  Powerplants,  Excavation, 
Moraines,  Overburden,  Reservoirs. 

The  OA-10B  dam  is  one  of  the  earth  structures  of 
the  EOL  project  within  the  La  Grande  hydroelec- 
tric complex  at  James  Bay,  northwestern  Quebec. 
Three  rivers,  the  Eastmain,  Petit  Opinaca,  and 
Opinaca,  were  diverted  to  the  La  Grande  River  to 
increase  the  hydropotential  of  the  LG-2  power 
plant.  Dam  OA-10B,  25  m  high,  has  a  zoned  sec- 
tion with  an  impervious  moraine  central  core,  and 
rests  mainly  on  overburden  foundations  consisting 
of  heterogeneous  deposits  of  glacial  till.  The  differ- 
ent construction  phases  of  the  dam  are  described 
with  emphasis  on  foundation  treatments.  (Author's 
abstract) 
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DESIGN  AND  CONSTRUCTION  OF  A  3  KM  (2 
MD  LONG  SHORELINE  PROTECTION 
SYSTEM  FOR  THE  CITY  OF  LUNA  PD2R, 


Becker  (N.K.)  and  Associates  Ltd.,  Windsor  (On- 
tario). 

N.  K.  Becker,  H.  R.  Patterson,  and  J.  A. 
McCorquodale. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  3,  p  301-309,  June  1986.  8  fig,  1  tab,  4 
ref. 

Descriptors:  'Precast  concrete,  'Lake  Erie,  'Sea 
walls,  Lake  shores,  Beaches,  Shoreline  protection, 
Cost  analysis,  Steel  sheet. 

In  1982,  N.  K.  Becker  and  Associates  Ltd.  de- 
signed a  precast  concrete  flood  protection  and 
beach  restoration  system  for  the  3  km  (2  mi)  long 
Lake  Erie  shoreline  of  the  City  of  Luna  Pier., 
Michigan.  The  construction  of  the  beach  sills, 
shorewalls,  and  marina  was  completed  in  1984. 
The  shore-wall  system  is  unique  in  that  it  was 
designed  of  interconnected,  open-ended,  earth- 
filled,  thin-walled  precast  concrete  cylinders, 
placed  on  end  and  in  line  to  form  a  continuous 
wall.  This  design  was  selected  by  the  City  over 
alternatives  because  it  was  estimated  to  cost  50% 
less  than  conventional  steel-sheet  piling  or  cast-in- 
place  concrete  systems.  During  final  design,  hy- 
draulic tests  were  carried  out  at  the  University  of 
Michigan  and  at  the  University  of  Windsor  to 
study  the  uprush,  scour,  long-shore  transport  and 
wave  pressure  characteristics  of  the  proposed 
system.  The  methods  used  to  design  this  system  are 
presented.  The  seawall  performed  well  during  4 
storms  that  occurred  during  construction.  In  1985, 
the  strongest  storm  ever  experienced  locally 
(return  period  in  excess  of  100  years)  did  minor 
damage  to  the  seawall,  in  agreement  with  expecta- 
tions  based  on  the  model  tests.  (Airone-Pl  1) 
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DEFORMATIONS  OF  ROCK  FOUNDATIONS 
OF  HIGH  CONCRETE  DAMS  IN  CANYONS 
DURING  FILLING  OF  RESERVOD3S, 

For  primary  bibliographic  entry  see  Field  8E. 
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MODEL  INVESTIGATION  OF  THE  POWER- 
HOUSE SECTION  OF  A  CONCRETE  GRAVITY 
DAM, 

V.  G.  Orekhov,  A.  E.  Baranov,  G.  I.  Shimel'mits, 
and  V.  F.  Zakharov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  209-212,  April  1986.  4  fig.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  4,  p  13-15, 
April  1986. 

Descriptors:  'Model  studies,  'Powerplants,  'Con- 
crete dams,  'Gravity  dams,  Structural  models, 
Stress,  Grouting,  Construction  joints. 

Presented  are  the  results  of  model  investigations  of 
the  stress  state  of  powerhouse  sections  of  dams 
from  the  effect  of  static  operating  loads,  and  also 
of  the  strength  and  stability  of  structures  in  the 
limit  stage  of  its  work.  Maximum  attention  was 
devoted  to  determining  the  character  of  stress  dis- 
tribution in  the  contact  region  of  the  upstream  face 
of  dams,  and  in  zones  of  vertical  column  and 
diagonal  structural  joints.  Investigated  also  were 
the  effects  of  grouting  of  vertical  joints  between 
the  toe  of  the  dam  and  powerhouse,  on  the  stress 
state  of  the  structure.  The  presence  of  ungrouted 
column  joints  in  buttresses  reproduced  on  models, 
lightened  the  design  of  the  powerhouse  section 
causing  complex  distribution  of  stresses  in  the 
structure  due  to  static  operating  loads.  Tensile 
stresses  occurred  on  the  upstream  face  of  the  dam 
within  the  lower  1/3  of  its  height.  Maximum  com- 
pressive stresses  were  observed  at  lower  buttress 
elevations  on  the  upstream  side  of  vertical  column 
joints,  and  tensile  stresses  occurred  on  the  down- 
stream side  of  these  joints.  An  improvement  of  the 
stress  state  of  the  structure  can  be  achieved  by 
providing  high-quality  grouting  of  column  joints  in 
the  buttresses,  and  inclining  them  toward  the 
lower  pool.  Grouting  of  the  vertical  point  between 
the  dam  and  powerhouse  had  a  maximum  effect  on 
the  stress  state  only  in  the  immediate  vicinity  of 
this  joint.  The  distribution  of  stresses  in  the  contact 
zone  near  the  upstream  face  of  the  dam  where 
tensile  stresses  occurred,  and  the  stress  and  strain 
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states  of  the  entire  structure  as  a  whole  after  grout- 
ing of  the  indicated  joint  changed  insignificantly. 
At  the  same  time,  investigations  of  models  in  the 
stage  of  failure  showed  that  the  bearing  capacity  of 
the  structure  during  interaction  of  the  dam  and 
powerhouse  was  higher  than  when  the  joint  be- 
tween them  was  not  grouted.  In  connection  with 
this,  it  is  necessary  to  note  that  in  cases  similar  to 
those  investigated  grouting  of  the  joint  between 
the  dam  and  powerhouse  is  expedient.  (Lantz- 
PTT) 
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DETERMINATION  OF  THE  OPTIMUM 
DESIGN  FLOOD  PROBABILITY  WHEN  DE- 
SIGNING BRIDGE  CROSSINGS, 

For  primary  bibliographic  entry  see  Field  2E. 
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QUANTITATIVE  ANALYSIS  OF  MEASURED 
HORIZONTAL  DISPLACEMENTS  AND 
STRESSES  OF  AN  ARCH  DAM, 

V.  V.  Borisov,  and  N.  N.  Chalyi. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  218-223,  April  1986.  2  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  4,  p 
19-23,  April  1986. 

Descriptors:  'Quantitative  analysis,  'Horizontal 
displacement,  'Stress,  *Arch  dams,  Statistical  anal- 
ysis, Automation,  Hydraulic  structures,  Mathemat- 
ical models. 

This  study  shows  that  the  comparative  and  deter- 
ministic methods  of  on-site  measurements  of  hori- 
zontal displacement  of  control  points,  and  concrete 
stress  in  dams,  are  cases  of  the  most  modern  statis- 
tical methods  providing  a  maximally  objective  and 
reliable  analysis.  The  statistical  method  was  mod- 
ernized with  respect  to  universalization  of  the 
mathematical  model  and  minimization  of  the  initial 
(recorded  from  embedded  sensors)  data  necessary 
for  the  analysis.  The  proposed  mathematical  model 
permits  a  high-quality,  objective  analysis  of  defor- 
mations of  a  dam  and  its  stress  state  and,  what  is 
especially  important,  a  prediction  of  the  stress- 
strain  state  on  the  basis  of  a  minimum  number  of 
initial  parameters.  The  developments  facilitate  au- 
tomation of  on-site  observations  of  the  safe  state  of 
a  dam,  and  include  the  observations  in  the  auto- 
mated technological  process  control  system  of 
dams.  It  was  proved  that  an  analysis  of  horizontal 
displacements  is  insufficient  for  evaluating  the 
actual  state  of  a  dam,  with  respect  to  the  maximum 
allowable,  and  should  be  performed  jointly  with  an 
analysis  of  stresses.  (Lantz-PTT) 
W87-03877 


ELECTROCHEMICAL  PROTECTION  OF  EM- 
BEDDED PARTS  OF  HYDRAULIC  STRUC- 
TURES, 

M.  S.  Trifel,  and  Yu.  Z.  Shikhaliev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  228-236,  April  1986.  10  fig,  3  tab,  11  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  26-32,  April  1986. 

Descriptors:  *Electrochemistry,  'Hydraulic  struc- 
tures, 'Cathodes,  *Anodes,  Electrochemical  pro- 
tection, Polarization,  Flow  pattern,  Electrical  cur- 
rents, Electrical  engineering. 

Embedded  parts  of  an  hydraulic  intake  structure, 
and  the  reinforcing  bars  of  reinforced-concrete 
walls,  can  be  completely  protected  by  cathodic 
polarization  with  the  use  of  suspended  anodes. 
With  consideration  of  the  limited  length  of  the 
zone  of  action  of  cathodic  protection  and  the  need 
to  prevent  the  flow  of  currents  from  one  chamber 
to  another,  it  is  necessary  to  install  anodes  in  each 
chamber.  It  is  necessary  to  place  anodes  in  the 
lower  and  upper  parts  of  the  chambers  with  regu- 
lation of  the  currents  of  the  anodes  separately, 
depending  on  the  current  density  necessary  for 
protection.  With  consideration  of  the  variable  flow 
regime  and  application  of  polarization  to  the 
binary  system  'steel-bars  of  the  reinforced  con- 
crete', it  is  necessary  to  provide  automatic  regula- 
tion of  the  regimes  of  the  cathodic  protection 
installation.  The  current  required  for  protection 


can  be  assumed  equal  to  0.2  A/sq  m  for  the  lower 
part  of  underwater  elements  and  0.1  A/sq  m  for 
the  upper  part.  In  this  case,  it  is  desirable  in  each 
case  to  check  this  parameter  before  installing  pro- 
tection. An  analysis  of  the  data  shows  the  need  for 
careful  construction  of  the  anodes  and  solution  of 
problems  about  their  proper  location  in  order  to 
avoid  overpolarization  of  the  bars  of  reinforced 
concrete  when  using  nonautomatic  electrochemi- 
cal protection  installations.  (Lantz-PTT) 
W87-03879 


LOCK  CONSTRUCTION  AND  REALIGNMENT 
ON  THE  SHEFFIELD  AND  SOUTH  YORK- 
SHIRE NAVIGATION, 

T.  Mann,  and  M.  Dunn. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1183-1210,  October 
1986.  23  fig,  1  tab. 

Descriptors:  'Locks,  'Canal  construction,  'Geog- 
raphy, 'Navigation,  'Yorkshire,  'Sheffield,  'Eng- 
land, Programmable  logic  controller,  Computer 
program,  Model  studies,  Design,  Ground  anchors, 
Construction  managment. 

The  history  of  the  Yorkshire  and  Sheffield  (Eng- 
land) Navigation  is  described  and  its  development 
and  improvement,  including  the  present  state,  are 
described.  Engineering  aspects  covered  in  this 
paper  are  as  follows:  the  geography  of  the  area  and 
the  extent  of  the  scheme  from  Sykehouse  Lock  to 
Rawmarsh  Road  in  Rotherham;  the  work  involved 
in  the  design  and  construction  of  the  seven  new 
locks  and  three  extensions  to  existing  locks;  the 
general  requirements  of  the  scheme,  including  the 
types  and  sizes  of  craft  to  use  the  new  navigation, 
the  construction  sequences,  and  the  use  of  the 
navigation  during  construction;  the  design  princi- 
ples involved  in  temporary  and  permanent  works. 
A  study  with  a  1/16  scale  model  enabled  analysis 
of  a  full  range  of  tests  prior  to  commencement  of 
the  scheme.  A  computer  program  was  written  to 
simulate  the  lock  filling  operations;  this  enabled 
various  programming  sequences  to  be  tried  prior  to 
setting  the  programmable  logic  controller  at  the 
locks.  The  structural  design  of  the  locks  comprised 
the  determination  of  soil  parameters  from  the  soil 
investigation,  and  design  of  the  retaining  walls  for 
the  staged  construction  and  for  the  permanent 
case.  The  use  of  ground  anchors  at  appropriate 
sites,  management  of  construction,  construction 
program  and  costs,  and  lock  mechanization  and 
control  also  are  discussed.  (Rochester-PTT) 
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CALEDONIAN  CANAL  -  REPAIRS  TO  LOCKS 
AT  FORT  AUGUSTUS, 

D.  J.  Cochrane. 

Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1363-1383,  October 
1986.  13  fig,  1  tab,  5  ref,  append. 

Descriptors:  'Locks,  'Canal  construction,  'Scot- 
land, 'Caledonian  Canal,  'Sills,  Loch  Ness,  Fort 
Augustus,  Strain  gauges,  Cost  analysis. 

The  sills  of  the  Fort  Augustus  (Scotland)  five-lock 
staircase  had  deteriorated  and  replacement  of  the 
bottom  three  was  necessary.  The  three  sills,  how- 
ever, were  below  the  low  water  level  in  Loch 
Ness;  consequently,  cofferdams  and  diversion  of 
catchment  runoff  were  required.  The  size  of  the 
sills  meant  that  a  considerable  amount  of  heat 
would  be  generated  during  construction  and  it  was 
therefore  necessary  to  monitor  the  temperatures 
within  the  concrete.  Monitoring  procedures 
formed  an  important  feature  of  the  work  as  strain 
gauges  were  used  to  identify  structural  movement 
and  noise  measurements  were  taken  to  ensure  com- 
pliance with  the  parameters  of  noise  consent.  The 
works  cost  approximately  360000  pounds  Sterling 
(1983  prices)  and  include  pressure  pointing  of  lock 
walls.  They  were  completed  in  18  weeks  to  mini- 
mize the  duration  of  canal  closure.  (Author's  ab- 
stract) 
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DEVELOPMENTS        EN        POLYETHYLENE 
MAINS  AND  SERVICES, 


Structures — Group  8A 

Yorkshire  Water  Authority  (England). 

For  primary  bibliographic  entry  see  Field  5F. 
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RTVER  BASES  PLANNING  OVERSEAS, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 

For  primary  bibliographic  entry  see  Field  6A. 
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OPTIMIZATION  OF  THE  DESIGN  OF  THE 
SOUTH  UKRANIAN  INTEGRATED  POWER 
DEVELOPMENT, 

A.  A.  Osadchuk,  L.  L.  Levitskii,  and  Yu.  A. 

Landau. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  1,  p  1-7,  January  1986.  4  fig,  3  ref.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  4- 

8,  January,  1986. 

Descriptors:  'Hydraulic  design,  'Hydroelectric 
plants,  'Project  planning,  'Economic  aspects, 
'Cost  analysis,  Nuclear  powerplants,  Powerplants, 
Pumped  storage,  Reservoirs,  Costs,  Optimization, 
Planning,  Storage,  USSR. 

During  planning  of  the  USSR's  first  South  Ukrain- 
ian power  development,  designs  were  developed 
for  uniting  nuclear  and  hydroelectric-pumped-stor- 
age  stations  in  a  single  power  development.  The 
creation  of  the  integrated  power  development  pro- 
vided a  substantial  reduction  of  capital  investments 
and  operating  costs  plus  more  complete  use  of 
water,  land  and  labor  resources.  It  is  necessary  to 
develop  an  unproved  special  method  of  calculating 
the  effectiveness  of  such  integrated  developments 
and  multipurpose  reservoirs  in  order  to  take  suffi- 
cient account  of  their  advantages  and  characteris- 
tics. Further  expansion  of  the  development  may 
involve  an  increase  of  the  capacity  of  the  nuclear 
and  pumped  storage  stations  and  the  creation  of  a 
territorial  agri-industrial  complex.  Meanwhile,  ef- 
fective unified  designs  should  be  explored  for  sub- 
sequent introduction  at  other  integrated  power  de- 
velopments. Also,  to  obtain  the  maximum  econom- 
ic effect  from  the  creation  of  such  integrated 
power  developments,  their  planning  and  construc- 
tion should  be  accomplished  simultaneously  as  a 
single  object.  (Author's  abstract) 
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STRESS  STATE  OF  DAMS  DURING  STAGED 
STARTUP  OF  THE  SAYANO-SHUSENSKOE 
AND  NUREK  HYDROELECTRIC  STATIONS, 

I.  B.  Sokolov,  A.  N.  Marchuk,  A.  I.  Tsarev,  V.  V. 
Alipov,  and  K.  K.  Kuyz'min. 
Hydrotechnical  Construction  HYCOAR,  Vol  20, 
No.  1,  p  14-19,  January  1986.  4  fig,  2  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
12-16,  January  1986. 

Descriptors:  'Stress  analysis,  'Dam  stability,  'Hy- 
droelectric plants,  'Structural  engineering,  'Hy- 
draulic structures,  Gravity  dams,  Soil  engineering, 
Powerplants,  Engineering,  Economic  aspects, 
Arch  dams,  Dams,  Construction,  Measuring  equip- 
ment, Monitoring,  Thermal  stress,  USSR. 

Measuring  equipment  installed  in  the  Nurek  dam 
provided  monitoring  of  its  state  and  revealed  the 
main  irregularities  of  the  structure's  behavior 
during  the  construction  period  and  the  first  years 
of  its  operation.  The  observations  established  that 
the  methods  of  performing  the  works  and  the 
properties  of  the  soil  materials  have  a  substantial 
effect  on  the  formation  of  the  stress-strain  state  of 
the  dam.  On-site  evaluation  of  the  state  of  hydrau- 
lic structures  being  put  into  operation  in  stages 
permits  the  generation  of  energy  and  water  man- 
agement output  from  a  hydro  development  while  it 
is  still  under  construction,  while  avoiding  adverse 
effects  of  staged  construction  on  the  dam's  reliabil- 
ity and  durability.  (Doria-PTT) 
W87-04027 


EFFECT  OF  THE  STRUCTURE  OF  A  ROCK 
MASS  AND  PROPERTIES  OF  ROCKS  ON  THE 
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STRESS  STATE  OF  HYDRAULIC  PRESSURE 
TUNNELS, 

For  primary  bibliographic  entry  see  Field  8E. 
W87-04029 


INITIAL  FILLING  OF  A  CARRYOVER  RESER- 
VOIR, 

For  primary  bibliographic  entry  see  Field  4A. 
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CIRCULATING  WATER  TUNNEL  UNDER 
LAKE  ONTARIO, 

Ebasco  Services,  Inc.,  New  York. 

E.  Radin,  and  N.  S.  Shashidhara. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  112,  No.  3,  p  199-210,  December  1986.  10  fig, 

3ref. 

Descriptors:  'Water  cooling,  'Cooling  water, 
•Tunnel  construction,  'Lake  Ontario,  'Fish  bar- 
riers, 'Design  standards,  Engineering,  Construc- 
tion, Regulations,  Legal  aspects,  Licensing. 

The  New  York  State  Electric  and  Gas  Corpora- 
tion's Somerset  Station  was  originally  planned  to 
be  an  850  MW  Unit  Station.  In  October  of  1980, 
the  unit  was  downsized  to  643  MW  and  Ebasco 
Services  Incorporated  was  retained  as  architect/ 
engineer  and  construction  manager.  Trial  oper- 
ation was  scheduled  for  the  fall  of  1984.  The 
Circulating  Water  System  (CWS)  of  the  station 
was  designed  as  an  open  loop  (i.e.,  once  through) 
system  withdrawing  water  from  and  discharging  to 
Lake  Ontario.  The  engineering  and  construction 
features  of  the  station  located  on  the  south  shore  of 
Lake  Ontario,  approximately  45.06  km  (28  miles) 
northeast  of  Buffalo,  New  York  are  described.  The 
aspects  of  the  CWS  that  are  unique  to  Somerset 
Station  (including  fish  deterrent/fish  return  system, 
staged  diffuser,  intake  velocity  cap,  etc.),  and  the 
provisions  made  in  the  design  to  satisfy  the  strin- 
gent licensing  requirements  of  regulatory  agencies 
having  jurisdiction  over  the  project  such  as  the 
New  York  State  Department  of  Environmental 
Conservation  and  the  U.S.  Army  Corps  of  Engi- 
neers are  discussed.  Finally,  the  unconventional 
construction  techniques  which  were  used  to  enable 
the  system  to  be  built  within  the  framework  of  a 
tight  construction  schedule  and  environmental 
constraints  are  discussed.  (Alexander-PTT) 
W87-04167 


DESIGNING      SANITARY      SEWERS      WITH 
MICROCOMPUTERS, 

CH2M/Hill,  Reston,  VA. 

For  primary   bibliographic   entry   see   Field   5D. 

W87-04183 


DOWNSTREAM  EFFECTS  OF  FLAMING 
GORGE  RESERVOJJl  ON  THE  GREEN  RTVER, 
COLORADO  AND  UTAH, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-04259 
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NONLINEAR  DATA  ASSIMILATION  FOR 
SHALLOW  WATER  EQUATIONS  IN 
BRANCHED  CHANNELS, 

Institute  of  Ocean  Sciences,  Sidney  (British  Co- 
lumbia). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03401 


MOTION     OF    LARGE    A»    BUBBLES     IN 
DUCTS  OF  MODERATE  SLOPE, 

Toronto  Univ.  (Ontario).  Dept.  of  Mechanical  En- 
gineering. 

W.  D.  Baines,  and  D.  L.  Wilkinson. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  25, 
No.  3,  p  157-170,  1986.  9  fig,  8  ref. 

Descriptors:  'Bubbles,  'Ducts,  'Slopes,  'Hydrau- 
lic jump  ,  'Flow  characteristics,  'Model  studies, 


Potential  flow,  Flow,  Physical  properties,  Surface 
tension.  Viscosity,  Rheology. 

Release  of  a  large  volume  of  air  into  a  rectangular 
duct  on  a  slope  produces  a  large  air  bubble  which 
moves  at  constant  velocity  upward  along  the  roof 
of  the  duct.  Experiments  reveal  that  the  speed 
depends  only  on  the  duct  slope  for  bubbles  of  large 
volume  but  it  depends  also  on  volume  for  bubbles 
below  a  given  size.  These  observations  agree  well 
with  a  theory  based  on  free-streamline  potential 
flow.  The  measured  and  predicted  frontal  shape 
are  also  in  accord.  It  is  found  that  bubble  height 
increases  with  volume  for  air  volumes  below  a 
critical  volume,  while  the  height  is  constant  above 
this  value.  There  is  an  abrupt  decrease  in  bubble 
height  at  the  rear  of  the  bubble  associated  with  a 
turbulent  dissipative  region  in  the  underlying  flow. 
In  large  bubbles  on  gentle  slopes  where  the  flow 
beneath  the  bubble  is  uniform,  the  dissipative 
region  takes  the  form  of  a  hydraulic  jump.  (Au- 
thor's abstract) 
W87-03420 


HYDRAULICS    OF    LAMINAR    OPEN-CHAN- 
NEL FLOW, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-03423 


TURBULENCE    MEASUREMENTS     IN    THE 
GREAT  OUSE  ESTUARY, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-03456 


PD3S     MODEL    FOR     SURCHARGED     PEPE 
FLOW, 

Shell  Development  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03457 


VELOCITY  DISTRIBUTION  COEFFICIENTS 
FOR  GRASS-LINED  CHANNELS, 

Agricultural  Research  Service,  Stillwater,  OK. 
D.  M.  Temple. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  3,  p  193-205,  March  1986. 
3  fig,  2  tab,  10  ref. 

Descriptors:    'Channel  flow,    'Flood    channels, 

•Velocity    coefficients,  'Velocity    distribution, 

Floodways,  Spillways,  Flood  control,  Froude 
number. 

Relations  are  developed  for  use  in  estimating  the 
momentum  and  energy  coefficients  of  flow  over 
submerged  grass  channel  linings.  The  proposed 
relations  have  their  basis  in  Prandtl's  mixing  length 
approach  to  momentum  solutions.  The  independ- 
ent variable  are  those  routinely  calculated  in  grass- 
lined  open  channel  design.  Velocity  profile  distor- 
tions associated  with  low  velocity  flow  through 
the  vegetal  cover  of  a  grass  lined  open  channel 
results  in  comparatively  large  values  of  the  mo- 
mentum and  energy  coefficients.  These  erroneous 
values  may  lead  to  errors  in  the  computation  of 
momentum  or  energy  flux  through  a  cross  section 
or  in  the  value  of  the  Froude  number.  (Author's 
abstract) 
W87-03458 


ANALYSIS  AND  COMPARISONS  OF  DEGRA- 
DATION MODELS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03464 


SPECTRAL  SOLUTIONS  FOR  THREE-DIMEN- 
SIONAL TRD7LE-DECK  FLOW  OVER  SUR- 
FACE TOPOGRAPHY, 

Victoria  Univ.  of  Manchester  (England).  Dept.  of 

Mathematics. 

P.  W.  Duck,  and  O.  R.  Burggraf. 


Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 
1-22,  January  1986.  8  fig,  1  tab,  19  ref. 

Descriptors:  'Spectral  analysis,  'Surface  flow, 
•Channel  morphology,  *Flow,  'Laminar  flow,  To- 
pography, Mathematical  analysis. 

The  effect  of  surface  topography  on  an  otherwise 
two-dimensional  boundary-layer  flow  was  investi- 
gated. The  flow  was  assumed  to  be  steady,  laminar 
and  incompressible,  and  is  described  by  triple-deck 
theory.  The  basic  problem  reduces  to  the  solution 
of  a  form  of  the  non-linear  three-dimensional 
boundary-layer  equations,  together  with  an  inter- 
action condition.  The  solutions  were  obtained  by  a 
spectral  method,  with  the  computations  carried  out 
iteratively  in  Fourier-transform  space.  Numerical 
results  are  presented  for  several  cases  including 
three-dimensional  separation.  Comparison  is  made 
with  the  predictions  of  linearized  theory.  The 
decay  corridor  observed  by  Smith  was  confirmed 
for  one  localized  configuration,  but  not  for  another 
having  a  broader  height  distribution.  (Author's  ab- 
stract) 
W87-03467 


RADIATION  OF  SOLITONS  BY  SLENDER 
BODIES  ADVANCING  IN  A  SHALLOW  CHAN- 
NEL, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

C.  C.  Mei. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

53-67,  January   1986.  9  fig,   13  ref.  ONR  Grant 

N0014-8O-C-0531;  NSF  Grant  MEA7717817A04. 

Descriptors:  'Navigation  canals,  'Canals,  'Open- 
channel  flow,  'Unsteady  flow,  'Waves,  'Snips, 
'Solitons,  'Channels,  'Kinematic  waves,  'Mathe- 
matical analysis,  Wave  propagation,  Shallow 
water,  Wave  direction. 

The  disturbance  due  to  a  slender  ship  advancing  in 
a  shallow  channel  is  essentially  one-dimensional  in 
a  horizontal  plane.  In  particular,  solitons  can  be 
radiated  upstream  in  a  transient  manner.  A  theory 
for  soliton  radiation  by  slender  bodies  was  devel- 
oped. When  the  ship  speed  is  in  the  transcritical 
range,  one-dimensional  upstream  influence  can 
occur  even  when  the  channel  width  is  nearly  of 
the  order  of  the  ship  length  but  much  greater  than 
the  ship  beam.  The  theory  was  also  extended  to 
one  or  more  ships  traveling  in  the  same  channel  at 
near-critical  speeds.  A  slender  ship,  in  a  shallow 
channel  of  finite  width  can  radiate  upstream  soli- 
tons which  are  governed  by  a  one-dimensional 
KdV  equation.  (Author's  abstract) 
W87-03468 


EVOLUTION  OF  RESONANT  WATER-WAVE 
OSCUXATIONS, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Mathe- 
matical Physics. 
E.  A.  Cox,  and  M.  P.  Mortell. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 
99-1 16,  January  1986.  8  fig,  27  ref,  append. 

Descriptors:  'Oscillatory  waves,  *Seiches, 
•Waves,  *Water  tanks,  *Kortweg-de  Vries  equa- 
tion, Resonance,  Mathematical  studies. 

The  evolution  of  small  amplitude,  long-wave- 
length, resonantly  forced  oscillations  of  a  liquid  in 
a  tank  of  finite  length  was  studied.  The  surface 
motion  is  governed  by  a  forced  Korteweg-de  Vries 
equation.  Numerical  integration  indicated  that  the 
motion  does  not  evolve  to  a  periodic  state  unless 
there  is  dissipation  in  the  system.  When  there  is  no 
dissipation  there  are  cycles  of  growth  and  decay 
reminiscent  of  Fermi-Pasta-Ulam  recurrence.  The 
experiments  of  Chester  and  Bones  showed  that  for 
certain  frequencies  more  than  one  periodic  solution 
is  possible.  Evolution  of  two  such  solutions  for  the 
fundamental  resonance  frequency  is  shown.  (Au- 
thor's abstract) 
W87-03469 


TIME       DEVELOPMENT      OF      MEANDER 
BENDS, 
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Minnesota  Univ.,  Minneapolis.  St.  Anthony  Falls 

Hydraulic  Lab. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03470 


GENERAL   WAVE   EQUATION   FOR   WAVES 
OVER  RIPPLED  BEDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-03471 


GRADUAL  REFLECTION  OF  WEAKLY  NON- 
LINEAR STOKES  WAVES  IN  REGIONS  WITH 
VARYING  TOPOGRAPHY, 

Florida  Univ.,  Gainesville.  Dept.  of  Coastal  and 

Oceanographic  Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03472 


DOWNSTREAM  FLOW  BEYOND  AN  OBSTA- 
CLE, 

California  Univ.,  Berkeley.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03473 


CHAOTIC  MOTIONS  IN  A  WEAKLY  NONLIN- 
EAR MODEL  FOR  SURFACE  WAVES, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Theoretical 

and  Applied  Mechanics. 

P.  Holmes. 

Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  162,  p 

365-388,  January  1986.  5  fig,  38  ref,  append. 

Descriptors:  'Waves,  *Surface  waves,  *Chaotic 
motion,  Standing  waves,  Perturbations,  Mathemat- 
ical models,  Turbulent  flow. 

Using  an  average  method  and  a  perturbation  tech- 
nique, it  was  shown  that  an  N-degree-of-freedom 
model  of  weakly  nonlinear  surface  waves  has 
transverse  homoclinic  orbits.  This  implies  that 
Smale  horseshoes,  and  hence  sets  of  chaotic  orbits, 
exist  in  the  phase  space.  In  this  particular  example, 
an  irregular  'sloshing'  of  energy  between  two 
modes  of  oscillation  results.  The  relevance  of  the 
results  to  recent  experimental  work  on  parametri- 
cally  excited  surface  waves  is  discussed.  (Author's 
abstract) 
W87-03474 


STATIONARY,    TRANSCRITICAL    CHANNEL 
FLOW, 

California  Univ.,   San  Diego,   La  Jolla.   Inst,   of 

Geophysics  and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-03475 


DEVELOPMENT  AND  TESTING  OF  A  MODEL 
FOR  DETERMINING  OPTIMAL  PUMPING 
AND  RECHARGE  OF  LARGE-SCALE 
AQUIFERS, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-03488 


EFFECT    OF    VALVE-CLOSURE    SCHEDULE 
ON  WATER  HAMMER, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Me- 
chanical Engineeering. 

For  primary  bibliographic  entry  see  Field  8C. 
W87-03615 


HYDRAULICS    OF    VERTICAL    SLOT    FISH- 
WAYS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  81. 
W87-03617 


HYDRAULIC    UNCERTATNITES    IN    FLOOD 
LEVEE  CAPACITY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 


Engineering. 

H.  L.  Lee,  and  L.  W.  Mays. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.   10,  p  928-934,  October 

1986.  4  fig,  1  tab,  7  ref. 

Descriptors:  *Flood  flow,  'Hydraulic  uncertain- 
ties, 'Levee  capacity,  Manning's  equation,  Rough- 
ness coefficient,  Friction  slope,  Hydraulics,  Mathe- 
matical models,  Equations,  Estimating,  Flood  dis- 
charge, Flood  hydrographs. 

Hydraulic  uncertainty  in  flood  levee  capacity, 
which  results  from  the  inability  of  mathematical 
models  and/or  emperical  equations  to  describe 
completely  the  physical  flow  process  of  floods. 
The  hydraulic  uncertainty  is  evaluated  through  a 
first-order  analysis  of  uncertainties  of  Manning's 
equation.  The  roughness  coefficient  and  the  fric- 
tion slope  dominate  the  variation  in  hydraulic  un- 
certainty in  that  they  account  for  95%  of  the 
hydraulic  uncertainty.  A  procedure  was  developed 
for  determining  the  hydraulic  effect  of  friction 
slope  uncertainty.  (Author's  abstract) 
W87-03618 


INCIPIENT  JUMP  CONDITION  FOR  VENTI- 
LATED snx  FLOW, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). 

W.  H.  Hager,  B.  Basler,  and  R.  Wanoschek. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.   112,  No.  10,  p  953-963,  October 
1986.  8  fig,  14  ref. 

Descriptors:  *Sills,  'Incipient  jump,  'Hydraulic 
jump,  Rethy  solution,  Longitudinal  momentum 
theorem,  Froude  number,  Stilling  basins,  Rapid 
flow,  Drag,  Prediction. 

The  incipient  jump  condition  over  continuous,  rec- 
tangular sills  is  analyzed  for  fully  ventilated  flow  at 
the  rear  side  of  a  sill.  The  condition  examined 
corresponds  to  the  limiting  sill  height,  for  which 
the  surface  profile  still  remains  continuous  and  the 
flow  is  thoroughly  supercritical.  Slightly  augment- 
ing the  sill  height  for  fixed  approaching  conditions 
results  in  a  local  surface  discontinuity,  e.g.  the 
incipient  configuration  of  a  hydraulic  jump  con- 
trolled by  the  sill.  The  drag  coefficient  of  the  sill 
was  determined  using  the  gravity-free  Rethy  solu- 
tion. Application  of  the  longitudinal  momentum 
theorem  then  allows  predicting  the  limiting  rela- 
tive sill  height  for  gravity  flow  in  terms  of  the 
approaching  Froude  number,  provided  critical 
flow  is  assumed  at  the  maximum  water  rise.  The 
result  was  compared  with  observations  collected  in 
two  rectangular  channels,  the  first  having  a  drop 
after  the  sill,  while  the  sill  is  mounted  on  a  horizon- 
tal bottom  in  the  second  channel.  It  was  found  that 
both  configurations  follow  the  same  main  trend 
and  agree  fairly  well  with  the  prediction.  (Author's 
abstract) 
W87-03620 


FATE  OF  NAVIGATION  POOL  ON  MISSISSIP- 
PI RIVER, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

N.  G.  Bhowmik,  J.  R.  Adams,  and  R.  E.  Sparks. 
Journal     of     Hydraulic     Engineering     (ASCE) 
JHEND8,  Vol.   112,  No.  10,  p  967-970,  October 
1986.  4  fig,  7  ref.  NSF  Grant  BSR  81-14563. 

Descriptors:  'Channel  erosion,  'Sedimentation, 
'Mississippi  River,  'Navigation  pool,  Pool  capac- 
ity, Rivers,  Tributaries,  Pooling,  Deltas,  Morphol- 
ogy, Waterways. 

An  analysis  of  the  morphological  changes  of  Pool 
19  on  the  Mississippi  River  was  made.  The  pool 
lost  about  55%  of  its  original  capacity  by  1980,  and 
it  is  estimated  that  by  the  2050s  it  will  have  lost 
about  80%  of  its  capacity  when  it  may  attain  a 
dynamic  volumetric  equilibrium.  At  that  time,  the 
pool  will  behave  more  like  a  deeply  incised  river 
than  like  a  lake.  The  pooling  action  of  the  river  has 
also  accelerated  the  formation  of  islands  and  deltas, 
especially  at  the  mouths  of  tributaries.  These  tribu- 
tary mouths  are  now  behaving  similarly  to  tribu- 
taries in  a  coastal  environment.  The  morphological 


Hydraulics — Group  8B 

change  on  this  pool  is  progressing  through  a  pre- 
dictable pattern,  and  it  is  believed  that  similar 
pools  on  other  navigable  waterways  may  follow  a 
similar  pattern.  (Author's  abstract) 
W87-03621 


TRAPEZOIDAL  SIDE-CHANNEL  SPILLWAYS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Civil. 
W.  H.  Hager. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  12,  No.  4,  p  774-781,  December  1985.  7  fig,  16 
ref,  append. 

Descriptors:  'Spillways,  'Hydraulics,  'Overflow 
channels,  'Open-channel  flow,  'Slopes,  'Mathe- 
matical studies,  'Steady  flow,  Channels,  Flow, 
Profiles,  Flow  profiles,  Gradually-varied  flow, 
Channel  flow,  Head  loss,  Hydrostatic  pressure, 
Physical  properties. 

Steady  flows  in  trapezoidal,  symmetrical  side- 
channel  spillways  were  analyzed  by  assuming  hy- 
drostatic pressure  and  uniform  velocity  distribu- 
tions, distinguishing  between  nearly  horizontal  and 
moderately  sloped  bottom  profiles.  It  is  shown  that 
the  locally  varied  friction  slope  may  be  replaced 
by  the  average  friction  slope  without  loss  of  sub- 
stantial accuracy.  The  resulting  expressions  for  the 
surface  profile  then  become  more  handy  and  allow 
general  determination  of  the  sought  quantity.  Ex- 
plicit relations  for  the  additional  head  loss  and  the 
ratio  of  up-  and  down-stream  flow  depths  were 
derived  for  nearly  horizontal  channels.  For  chan- 
nels of  moderate  but  constant  bottom  slope,  a 
singular  point  analysis  yields  the  control  point,  and 
the  surface  profiles  are  presented.  The  particularity 
prevailing  for  channels  in  which  the  singular  point 
is  situated  downstream  of  the  lateral  inflow  zone  is 
discussed,  and  an  approximate  solution  procedure 
is  given.  For  side-channel  spillways  with  paraboli- 
cally,  downward-curved  bottom  profiles,  pseu- 
douniform  flow  conditions  prevail  whenever  the 
position  of  the  singular  point  is  in  the  lateral  in- 
stream  flow  (x  sub  s  <  L).  (Author's  abstract) 
W87-03741 


MODELLING  OF  A  STEADY  STATE  TURBU- 
LENT FLOW  (MODELISATION  D'UN  ECOU- 
LEMENT  TOURBULONNAIRE  EN  REGIME 
PERMANENT), 

Laval  Univ.,  Quebec.  Dept.  of  Civil  Engineering. 
Y.  Ouellet,  P.  Dupuis,  and  A.  Soulaimani. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  3,  p  310-318,  June  1986.  7  fig,  14  ref,  2 
append. 

Descriptors:  'Eddies,  'Harbors,  'Mathematical 
models,  'Turbulent  flow,  Mathematical  equations, 
Watercourses,  Mixing  length,  Saguenay  River. 

The  presence  of  a  cove,  either  natural  or  artificial, 
along  a  main  watercourse  is  often  considered  to  be 
an  ideal  location  for  a  small  harbor.  However, 
when  the  current  in  the  main  channel  is  relatively 
large,  an  eddy  is  generated  inside  a  small  bay, 
hindering  its  use  as  a  ship  harbor.  The  use  of 
mathematical  modelling  of  this  phenomenon  to 
find  a  solution  to  the  problem  is  rather  difficult. 
Based  on  a  case  study,  i.e.  a  small  artificial  bay 
along  the  Saguenay  River  in  Chicoutimi,  Quebec,  a 
model  and  methodology  is  presented  to  give  a 
good  representation  of  this  phenomenon.  Inclusion 
of  a  variable  for  mixing  length  is  key  to  the  useful- 
ness of  the  model.  (Author's  abstract) 
W87-03774 


STRUCTURE  OF  3-D  FLOW  IN  RECTANGU- 
LAR OPEN  CHANNELS, 

Pittsburgh  Univ.,  PA.  Dept.  of  Civil  Engineering. 
C.-L.  Chiu,  and  J.-D.  Chiou. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  11,  p  1050-1068,  Novem- 
ber 1986.  13  fig,  3  tab,  6  ref.  NSF  Grant  CEE81- 
09440. 

Descriptors:  'Open-channel  flow,  'Channel  flow, 
'Open  channels,  'Mathematical  models,  Flow  ve- 
locity, Mathematical  studies,  Design  flow,  Shear 
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stress,  Hydraulic  properties,  Channel  morphology, 
Flow  profiles. 

A  parameter  estimation  method  has  been  devel- 
oped for  a  system  of  three-dimensional  mathemati- 
cal model  of  flow  in  open  channels,  which  does 
not  require  (primary  flow)  velocity  data.  It  has 
broadened  the  applicability  and  effectiveness  of  the 
model  in  scientific  investigations  into  the  complex 
interaction  among  the  primary  and  secondary 
flows,  shear  stress  distribution,  channel  character- 
istics (roughness,  slope,  and  geometry),  and  other 
related  variables  governing  all  transport  processes 
in  open  channels.  The  method  was  applied  to  a 
study  of  3-D  structure  of  flow  in  rectangular  open 
channels.  The  interaction  among  the  primary  and 
secondary  flows  and  the  shear  stress  distribution 
was  investigated  under  various  values  of  Man- 
ning's n,  width-to-depth  ratio  and  slope  of  the 
channels.  (Author's  abstract) 
W87-03858 


INVESTIGATION  OF  FLOW  IN  OPEN  CHAN- 
NELS WITH  VERY  SMALL  SLOPES, 

Kh.  Sh.  Shapiro,  V.  S.  Verbitskii,  and  A.  N. 

Ospanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  4,  p  224-228,  April  1986.  3  fig,  2  tab,  5  ref. 

Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 

No.  4,  p  23-26,  April  1986. 

Descriptors:  *Flow  systems,  *Canals,  'Channel 
flow,  'Slopes,  Kinematic  waves,  Mathematical 
studies,  Mathematical  equations,  Reynolds  number, 
Chezy-Manning  equation,  Stream  flow,  Gradient 
flow. 

A  weak  flow  regime  is  observed  in  prismatic 
canals  with  slopes  of  the  free  surface  of  the  flow  I 
is  <  or  =  to  0.00001.  A  change  in  the  kinematic 
structure  of  the  flow,  after  a  change  of  the  flow 
regime,  is  accompanied  by  a  change  in  the  law  of 
resistance.  The  regime  of  a  (weak)  flow  is  charac- 
terized by  a  pronounced  increase  in  the  resistance 
coefficient,  with  a  decrease  of  slope  and  Reynolds 
number.  Calculation  of  the  mean  velocity  by  the 
Chezy-Manning  formula  with  the  usual  roughness 
coefficient  for  a  gradient  flow  regime  is  unaccept- 
able. This  method  for  determining  the  boundary 
between  stream  and  gradient  (or  weak)  flow 
regime  is  completely  reliable  and  can  be  recom- 
mended for  use  when  designing  reclamation  canals 
being  constructed  under  conditions  of  very  small 
slopes  of  the  terrain.  (Lantz-Pl  1) 
W87-03878 


INTERACTION  OF  TSUNAMI  TYPE  WAVES 
WITH  PROTECTIVE  STRUCTURES, 

S.  V.  Manoilin,  and  V.  V.  Maksimov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  237-240,  April  1986.  2  fig,  7  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  4,  p 
32-34,  April  1986. 

Descriptors:  'Tsunami,  'Tidal  waves,  'Structural 
engineering,  'Wave  runup,  Wave  height,  Wave 
pile-up,  Barriers. 

In  conformity  with  developed  programs  the  rela- 
tive maximum  values  of  runup  h  sub  run/d  sub  o  of 
solitary  waves  with  relative  heights  h/d  sub  o  on 
obstacles  with  small  roughness  for  cot  alpha  = 
0.27,  1.0,  2.0,  and  3.0.  These  numerical  data  were 
compared  with  results  of  experiments  conducted 
by  one  of  the  authors  in  an  hydraulic  wave  flume 
with  a  length  of  40  m,  width  of  1.0  m,  and  height 
of  the  glass  walls  of  1.3  m.  Solitary  waves  were 
created  by  a  vacuum  wave  producer  with  a  work- 
ing volume  of  the  bell  of  2  x  2  x  1  m.  The  effect  on 
obstacles  with  cot  alpha  =  1.0,  2.0,  and  3.0  was 
investigated.  An  analysis  of  experimental  and  nu- 
merical results  shows  a  satisfactory  coincidence  for 
obstacles  with  cot  alpha  =  1.0  and  2.0  in  the 
region  of  relative  heights  h/d  sub  o  =  0-0.35  and 
for  the  barrier  with  cot  alpha  =  3.0  in  the  region 
h/d  sub  o  =  0-0.25.  For  a  steep  obstacle,  the 
calculation  gives  somewhat  overestimated  values 
of  the  maximum  run-up  h  sub  run/d  sub  o  com- 
pared with  the  experiment.  Since  a  large  number  of 
protective  structures  are  being  designed  and  con- 
structed with  cotangents  of  the  angles  of  slope  of 


the  faces  cot  alpha  =  0-3.0,  the  examined  calcula- 
tion schemes  seem  to  meet  practical  needs.  Fur- 
thermore, a  number  of  tsunamis  with  a  relative 
height  h/d  sub  o  =  0.05-0.40  have  been  recorded 
for  the  Far  Eastern  coast.  In  connection  with  this, 
it  should  be  concluded  that  the  proposed  method 
can  be  used  for  determining  the  run-up  of  tsunamis 
on  protective  structures  and  also  for  calculating 
the  volumes  of  water  that  overflowed  the  obsta- 
cles. (Lantz-PTT) 
W87-03880 


WAVES  CAUSED  BY  A  MOVING  DISTURB- 
ANCE IN  A  SHALLOW  CHANNEL  OF  FINITE 
WIDTH, 

California  Univ.,  Berkeley.  Dept.  of  Naval  Archi- 
tecture. 

R.  C  Ertekin,  W.  C.  Webster,  and  J.  V.  Wehausen. 
Journal  of  Fluid  Mechanics  JFLSA7,  Vol.  169,  p 
275-292,  August  1986.  15  fig,  3  tab,  21  ref.  Office  of 
Naval  Research  Contract  N000014-18-K-0026. 

Descriptors:  'Pressure  distribution,  'Waves, 
•Fluid  mechanics,  'Flow  around  objects,  'Shallow 
channel,  'Green-Naghdi  theory,  Model  tests, 
Two-dimensional  solitons,  Wave  drag,  Periodic  os- 
ciallation. 

The  flow  created  by  an  impulsively  started  pres- 
sure distribution  travelling  at  a  constant  velocity  in 
a  shallow  channel  is  investigated.  The  restricted 
Green-Naghdi  (G-N)  theory  of  fluid  sheets  is  used 
to  perform  the  three-dimensional  calculations.  The 
results  show  remarkable  similarity  to  model  tests. 
In  particular,  these  calculations  predict  the  period- 
ic generation  of  two-dimensional  solitons  in  front 
of  and  traveling  faster  than  the  disturbance  if  the 
disturbance  is  Targe  enough.  Behind  the  disturb- 
ance a  complicated,  deeply  corrugated  set  of 
waves  is  formed.  The  computations  also  predict 
that  periodic  creation  of  solitons  is  accompanied 
by  a  correspondingly  periodic  oscillation  of  the 
wave  drag,  as  well  as  a  dramatic  increase  in  the 
mean  wave  drag.  (Author's  abstract) 
W87-03943 


HYDRAULIC  CALCULATION  OF  LARGE 
CANALS  IN  EASDLY  ERODD3LE  SODLS, 

V.  S.  Altunin,  and  L.  V.  Larionova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.    1,  p  37-46,  January   1986.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  26-31, 
January  1986.  6  fig,  5  tab,  12  ref. 

Descriptors:  'Hydraulics,  'Canals,  'Erosion,  'Soil 
types,  'Hydrodynamics,  'Mathematical  studies, 
Channel  morphology,  Morphology,  Roughness  co- 
efficient, Deformation,  Unstable  channels,  Flow, 
Flow  characteristics,  Head  loss,  Canal  construc- 
tion. 

Methods  are  presented  for  performing  hydraulic 
calculations  for  large  canals  in  easily  erodible  soils. 
The  conditions  of  construction  of  a  particular 
stretch  selected  for  investigation  must  be  taken  into 
account,  as  well  as  geological  characteristics.  Re- 
sults of  theoretical  investigations  and  an  analysis  of 
actual  and  laboratory  data  indicated  that  the  most 
stable  shape  of  an  earth  canal  is  curvilinear  in  plan 
over  its  entire  length  with  partially  revetted  slopes. 
Such  a  canal  transports  without  siltation  about  3- 
3.5  times  more  sediment  for  the  same  hydraulic 
parameters  as  in  a  dynamically  stable  rectilinear 
canal.  (Doria-PTT) 
W87-O4031 


COMPUTERIZED  SOLUTION  OF  VELOCITY 
PROFILING  TECHNIQUE  FOR  OPEN  CHAN- 
NEL CALIBRATION, 

O'Brien  and  Gere  Engineers,  Inc.,  Landover,  MD. 
N.  T.  Debevoise. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  7,  p  804,  July  1986.  3  ref. 

Descriptors:  'Mathematical  models,  'Velocity 
profiles,  'Computer  programs,  'Velocity,  Hydrau- 
lic models,  Regression  analysis.  Statistical  analysis, 
Channel  flow. 

The  velocity  profiling  technique  of  calibrating 
open  channel  flow  wastewater  monitors  is  well 


suited  for  an  automated  procedure.  The  technique 
basically  involves  a  multiple  regression  of  veloci- 
ties over  unitless  depth  in  order  to  determine  the 
three  coefficients  of  the  equation,  which  is  then 
integrated  by  six-point  Gaussian  quadriture  to  esti- 
mate the  average  velocity.  Source  codes  in  both 
Pascal  and  Fortran  programming  languages  are 
available  from  the  author.  (McFarlane-Pl  1 ) 
W87-04043 


HYDRODYNAMIC    PARAMETERS    OF    DD7- 
FUSED  AD3  SYSTEMS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

For  primary   bibliographic  entry  see   Field   5D. 

W87-04059 


MAXIMUM  DISCHARGE  OF  OUTBURST 
FLOODS  CAUSED  BY  THE  BREACHING  OF 
MAN-  MADE  AND  NATURAL  DAMS, 

Geological  Survey  of  Canada,  Ottawa  (Ontario). 
S.  G  Evans. 

Canadian  Geotechnical  Journal  CGJOAH,  Vol. 
23,  No.  3,  p  385-387,  August  1986.  1  fig,  23  ref. 

Descriptors:  'Floods,  'Dam  failure,  'Dams,  'Dis- 
charge, 'Mathematical  studies,  Reservoirs,  Disas- 
ters, Landslides,  Moraines. 

The  sudden  release  of  water  impounded  in  natural 
and  man-made  reservoirs  has  caused  some  major 
disasters  in  mountainous  regions  of  the  world. 
Recent  natural  damming  events  and  failures  of 
natural  dams  have  illustrated  the  need  to  examine 
the  nature  and  magnitude  of  outburst  floods  and 
the  behavior  of  debris  dams  in  general.  An  empiri- 
cal relationship  between  maximum  discharge  (Q 
sub  max)  and  volume  of  water  released  during  the 
outburst  event  (V  sub  max)  is  established  (Q  sub 
max  =  0.72  V  sub  max  to  the  0.53  power)  for  man- 
made  dams.  The  relationship  should  be  applicable 
to  the  breaching  of  natural  debris  dams  (landslides 
and  moraines).  This  relationship  allows  a  first- 
order  estimate  to  be  made  of  Q  sub  max  in  the 
vicinity  of  the  breach  for  a  given  V  sub  max 
during  the  failure  of  a  man-made  dam  or  a  natural 
debris  dam.  (Author's  abstract) 
W87-04130 


LESSONS  FROM  A  CAREER  IN  HYDRAU- 
LICS, 

J.  Daily. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  9,  p  780-793,  September 
1986.  7  fig,  25  ref. 

Descriptors:  'Hydraulics,  'Environmental  effects, 
•Cavitation,  Pumps,  Propellers,  Fish,  Turbines, 
Materials  engineering,  Pitting,  Corrosion  control. 

This  Hunter  Rouse  Lecture  (American  Society  of 
Civil  Engineers)  traces  the  history  of  cavitation 
from  the  1890's  when  cavities  around  ship  propel- 
lers were  blamed  for  limited  thrust,  noise,  vibra- 
tion, and  damage.  Elementary  principles  of  cavita- 
tion include  two  separate  phenomena,  hydrody- 
namic  cavitation  and  cavitation  damage  of  materi- 
als. Such  damage  is  usually  characterized  by  pit- 
ting rather  than  the  polishing  action  common  with 
ordinary  erosion.  The  principles  of  cavitation  are 
explained  as  applied  to  the  design  of  pumps  and 
hydraulic  turbines.  Possible  approaches  to  elimi- 
nating cavitation  include  using  damage-resistant 
materials,  preventing  its  occurrence,  and  mitigat- 
ing the  high-pressure  effects  of  the  cavitation 
bubble  collapse.  In  addition,  each  pump  should  be 
matched  with  its  inlet.  Hydraulic  turbines  present 
further  problems  for  three  reasons:  (1)  the  flow 
into  the  runner  of  a  turbine  is  controlled  by  adjust- 
ment wicket  gates  rather  than  fixed  stator  vanes, 
(2)  all  turbines  discharge  their  runner  flow  into 
draft  tubes  where  a  strong  swirl  occurs  during  off- 
peak  condition,  and  (3)  many  turbines  have  adjust- 
able runner  vanes,  generating  an  infinite  number  of 
possible  operating  conditions.  Cavitation  causes 
pressure  damage  to  fish.  This  damage  is  greater  as 
pressure  drop  increases  and  minimum  when  the 
turbine  is  operated  at  peak  efficiency.  For  already- 
installed  turbines  fish  damage  can  be  minimized  by 
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operating  only  at  peak  efficiency  and  preventing 
fish  from  entering.  For  new  turbine  design  the 
setting  can  be  lowered  to  reduce  or  eliminate  cavi- 
tation injury.  (Cassar-PTT) 
W87-04195 


SIMULATION  OF  BED  ARMORING  IN  ALLU- 
VIAL CHANNELS, 

Dooley-Jones  and  Associates,  Inc.,  Tucson,  AR. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04196 


PRACTICAL  ASPECTS  OF  ACCURATE  TIDAL 
COMPUTATIONS, 

Rijkswaterstaat,  Eindhoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04197 


APPLICATION     OF     SEDIMENT     PICK-UP 
FUNCTION, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  ZJ. 
W87-04202 


ADVECnVE  ACCELERATION  AND  MASS 
TRANSPORT  IN  ESTUARDZS, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Civil  En- 
gineering. 
W.-S.  Lung. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  9,  p  874-878,  September 
1986.  1  tab,  5  ref. 

Descriptors:  *Advection,  'Mathematical  models, 
•Velocity  profiles,  'Estuaries,  Fate  of  pollutants, 
•Hydrodynamics,  *Mass  transport,  Mixing,  Salini- 
ty, Tides,  Water  quality,  Currents. 

The  advective  acceleration  term  in  a  simplified 
hydrodynamics  calculation  for  partially  mixed  es- 
tuaries on  a  tidally  averaged  basis  was  evaluated. 
Although  neglecting  advective  acceleration  yields 
a  different  surface  slope,  it  provides  the  same  ve- 
locity profile  as  the  calculation  does  with  the  ap- 
proximation, an  arbitrary  change  is  being  made  in  a 
parameter  that  can  be  physically  measured  despite 
the  fact  that  the  measurement  is  imprecise  and 
difficult  to  perform.  In  many  water  quality  model- 
ing studies,  the  slope  of  the  free  surface  is  usually 
not  an  important  factor  in  determining  the  distribu- 
tion of  water  quality  constituents  on  a  tidally  aver- 
aged basis.  However,  the  velocity  profiles  do  have 
a  significant  bearing  on  the  two-dimensional  mass 
transport  in  many  estuarine  water  quality  studies. 
As  long  as  the  calculations  yield  the  same  results  in 
velocity  profiles,  as  an  approximation  when  the 
tidal  current  data  needed  to  generate  the  amplitude 
of  surface  tidal  current  is  not  available.  (Author's 
abstract) 
W87-04203 


ment  transport  between  the  estuary  and  the  basin 
due  to  density  exchange  flow.  The  results  of  the 
analysis  are  presented  in  a  generalized  manner  and 
this  enables  first  estimates  for  some  prototype  situ- 
ations to  be  made  easily  and  with  a  minimal 
amount  of  field  data.  Some  very  simple  physical 
model  tests  have  confirmed  the  validity  of  the 
analysis.  An  example  of  the  use  of  the  engineering 
model  is  given  in  which  the  dredging  requirement 
at  a  small  dock  system  is  examined;  this  reveals 
some  interesting  and  important  features,  and  it  is 
likely  that  these  features  apply  at  other  tidal  basins. 
(McFarlane-PTT) 
W87-04244 


HYDRAULIC  MODEL  STUDUES  FOR  SUC- 
TION CUTTERHEADS, 

Central  Water  and  Power  Research  Station,  Poona 

(India). 

S.  B.  Brahme,  and  J.  B.  Herbich. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  5,  p 

591-606,  September  1986.  9  fig,  12  ref. 

Descriptors:  'Hydraulic  models,  'Dredging, 
'Mathematical  models,  'Suction  catterheads,  Sedi- 
ments, Turbidity,  Flow,  Navigable  waters,  Sus- 
pended solids,  Hydraulics. 

The  sediments  in  many  U.S.  waterways  and  har- 
bors have  become  polluted  over  the  years,  and 
concern  has  been  expressed  that  resuspension  of 
the  sediments  by  dredging  and  disposal  of  the 
dredged  material  may  affect  water  quality  and 
aquatic  life.  The  maintenance  and  deepening  of 
existing  waterways  and  navigation  channels  by 
dredging  are  vital  to  the  nation's  economy.  Pres- 
sure is  being  exerted  to  reduce  turbidity  generated 
by  hydraulic  dredges,  including  suction  cutter- 
heads,  which  share  the  major  burden  of  dredging 
in  the  U.S.A.  A  need  exists,  therefore,  to  study  the 
complex  nature  of  flow  around  the  cutterhead,  and 
to  investigate  the  factors  contributing  to  turbidity 
generation  and  ways  of  reducing  the  turbidity. 
Hydraulic  model  studies  provide  an  ideal  tool  for 
studying  the  flow  around  a  cutterhead.  Systematic 
studies  of  cutterhead  design  carried  out  in  the  past 
decade  were  mainly  related  to  the  establishment  of 
a  similitude  for  flow  at  the  suction  intake  of  a 
cutterhead,  the  sediment  pickup  behavior  at  the 
intake  of  a  suction  pipe,  and  the  cutting  ability  of 
cutterheads  of  different  shapes.  The  current  inves- 
tigation includes  studies  on  flow  field  and  sediment 
pickup  at  the  cutterhead  intake.  The  flow  field 
studies  provide  a  means  to  predict  velocity  field  at 
the  cutterhead  intake.  The  sediment  pickup  phe- 
nomenon was  found  to  follow  the  Reynolds  type 
similitude  relationship.  The  study  on  sediment  re- 
suspension  at  the  cutterhead  has  helped  to  identify 
various  parameters  related  to  the  sediment  resu- 
spension mechanism  at  the  cutterhead.  (McFar- 
lane-PTT) 
W87-04245 


Hydraulic  Machinery — Group  8C 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  10,  p  890-903,  October 
1986.  8  fig,  15  ref,  append. 

Descriptors:  'Valves,  'Hydraulic  valves,  'Water 
hammer,  'Hydraulic  equipment,  Friction,  Cavita- 
tion, Pipelines,  Computers,  Discharge,  Equations, 
Unsteady  flow,  Conduits. 

The  computerized  method  of  chacteristics  was 
used  to  analyze,  for  a  single  pipeline  discharging 
into  free  air,  the  effect  of  valve-closure  schedule 
on  water  hammer  under  turbulent  friction  condi- 
tions. The  inherent  valve  schedule  was  assumed  to 
be  a  simple  continuous  power  function  of  the  frac- 
tion of  the  closing  time,  this  function  yielding  a 
variety  of  standard  valve  configurations.  A  chart  is 
presented  to  determine  the  valve  schedule  that 
should  be  used  to  yield  minimum  water  hammer 
pressure.  With  the  exception  of  the  minimum  pres- 
sure case,  the  same  water  hammer  strength  can  be 
obtained  with  two  different  schedules.  This  fol- 
lows from  the  type  of  schedule  function  used  and 
from  the  compatibility  equations  of  unsteady  flow 
through  closed  conduits.  Also,  it  was  found  that 
cavitation  is  less  serious  for  an  inherent  valve 
schedule  in  which  the  bulk  of  the  pressure  surge 
occurs  during  the  second  part  rather  than  during 
the  first  part  of  valve-closure.  (Author's  abstract) 
W87-03615 


EXPERTENCE  IN  MODERNIZING  TURBINE 
GATE  APPARATUS  AT  THE  KRASNOYARSK 
HYDROELECTRIC  STATION, 

V.  N.  Bobrov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  451-453,  March  1986.  4  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p  3- 
5,  September  1985. 

Descriptors:  'Turbines,  'Hydraulic  equipment, 
•Hydroelectric  plants,  'Gates,  'Maintenance, 
USSR,  Powerplants. 

Reliable  operation  of  hydraulic  equipment  is  be- 
coming more  important,  since  failure  of  one  large 
unit  can  have  serious  consequences  in  the  power 
system.  During  development  of  the  main  units  of 
the  Krasnoyarsk  hydroelectric  station,  consider- 
able changes  were  made  in  the  components  of  the 
turbine  equipment.  These  measures  reduced  the 
hydraulic  moment  acting  on  the  vanes,  and  the 
stresses  in  the  housings  of  the  servomotors  de- 
creased by  36%  to  38%,  although  the  complete 
elimination  of  these  stresses  proved  impossible. 
Damage  to  seals  of  the  vanes  was  reduced  by  the 
manufacture  of  monobloc  seals  of  urethane  elasto- 
mer. Consequent  leak  reduction  makes  it  possible 
to  save  the  amount  of  water  needed  to  produce  14 
to  15  million  kWh  of  electricity  per  year.  (Doria- 
PTT) 
W87-03684 


I 
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SEDIMENTATION  OF  DREDGED  CHANNELS 
BY  CURRENTS  AND  WAVES, 

Waterloopkundig  Lab.  te  Delft  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04243 


ENGEVEERTNG  MODEL  FOR  WELL-MLXED 
TIDAL  BASES, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

A.  R.  Halliwell. 

Journal  of  Waterway,  Port,  Coastal  and  Ocean 

Engineering  (ASCE)  JWPED5,  Vol.  112,  No.  5,  p 

572-590,  September  1986.  11  fig,  7  ref. 

Descriptors:  'Mathematical  models,  'Silting, 
•Sediment  transport,  *Tidal  basins,  'Salinity  cur- 
rents, Estuaries,  Model  testing,  Engineering. 

The  simple  model  proposed  arose  from  the  need  to 
estimate  quantitatively  the  amount  of  siltation  oc- 
curring within  a  number  of  small  dock  systems 
where  there  was  some  fresh  water  input.  By  as- 
suming the  conditions  are  well-mixed  within  the 
basin,  it  is  possible  to  develop  an  elementary  analy- 
sis for  predicting  salinities  in  the  basin  and  sedi- 


MODAL  DECOMPOSITION  OF  THE  INTER- 
NAL TIDE  IN  A  DEEP,  STRONGLY  STRATI- 
FIED INLET:  KNIGHT  ESLET,  BRITISH  CO- 
LUMBIA, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 
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IRRIGATION  COST  REDUCTION  AND 
ENERGY  CONSERVATION  THROUGH  UP- 
GRADING OF  PUMPING  PLANTS, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Agricultural  Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-03552 


EFFECT    OF    VALVE-CLOSURE    SCHEDULE 
ON  WATER  HAMMER, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Me- 
chanical Engineeering. 
P.  H.  Azoury,  M.  Baasiri,  and  H.  Najm. 


ESCREASE  OF  OPERATIONAL  RELIABILITY 
OF  TURBINE  COMPONENTS  AT  THE 
VILYUI-2  HYDROELECTRIC  STATION, 

V.  Ya.  Monchares,  and  A.  I.  Sitnyanskii. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  453-458,  March  1986.  2  fig,  2  tab.  Trans- 
lated from  Gidrotekhnicheskoe  STroitel'stvo,  No 
9,  p  5-8,  September  1985. 

Descriptors:  'Performance  evaluation,  'Hydro- 
electric plants,  'Hydraulic  equipment,  'Turbines, 
'Maintenance,  Powerplants,  Fabrication,  USSR, 
Repairing. 

The  turbines  of  the  Vilyui-2  hydroelectric  station 
have  been  operating  rather  reliably  since  1975. 
However,  a  number  of  components,  especially  the 
shaft  seal  and  the  runner  of  the  turbines,  had 
defects  that  reduced  operational  reliability  and  re- 
quired considerable  expenditures  for  repair.  These 
repairs  are  described.  It  is  concluded  that:  (1) 
simple  and  reliable  instruments  should  be  devel- 
oped for  checking  deformation  of  the  rim  and  hub 
of  Francis  turbines  during  grooving  and  sealing  of 
fatigue  cracks;  (2)  air-arc  cutting  leads  to  distortion 
of  seal  gaps;  and  (3)  instructions  should  be  pub- 
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lished   on   eliminating   cracks   on   runner   blades. 
(Doria-PTT) 

W87-03685 


OPERATING  EXPERIENCE  WITH  OIL  HEAD- 
ERS OF  KAPLAN  TURBINES  OF  THE  CAS- 
CADE OF  MIDDLE  CHIRCHIK  HYDROELEC- 
TRIC STATIONS, 

Yu.  A.  Popelenskii. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  458-460,  March  1986.  2  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p  9, 
September  1985. 

Descriptors:  'Performance  evaluation,  'Turbines, 
•Hydroelectric  plants,  'Maintenance,  'Hydraulic 
equipment,  USSR,  Powerplants. 

Wear  of  the  working  surfaces  of  bronze  bushings 
and  rods  of  the  oil  headers  of  Kaplan  turbines 
necessitates  boring  and  grinding  the  rods  and  re- 
placing the  bushings.  To  reduce  this  wear,  it  is 
necessary  to  design  measures  to  prevent  the  entry 
of  abrasive  particles  into  the  gaps  between  the 
bushings  and  rods,  even  in  the  presence  of  such 
particles  in  the  oil.  (Author's  abstract) 
W87-03686 


MODERNIZATION  OF  THE  GUIDE  BEAR- 
INGS OF  THE  TURBINES  OF  THE  CASCADE 
OF  VARTSLKHE  HYDROELECTRIC  STA- 
TIONS, 

V.  S.  Medvedev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  460-463,  March  1986.  1  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p 
10-12,  September  1985. 

Descriptors:  'Hydraulic  equipment,  'Turbines, 
'Maintenance,  'Hydroelectric  plants,  Power- 
plants,  Lubricants,  Oil,  USSR,  Hydraulic  design. 

The  turbine  guide  bearings  of  the  Vartsikhe  hydro- 
electric stations  were  modernized  to  eliminate  fail- 
ure of  shaft  seals.  This  involved  replacement  of  the 
Babbitt  metal  by  a  nonmetallic  composite  material 
and  conversion  of  lubrication  of  the  friction  sur- 
faces to  water  poured  into  the  oil  bath.  The  tech- 
nology of  these  improvements  is  discussed.  The 
materials  are  suitable  for  use  both  in  new  designs 
of  turbine  bearings  and  when  modernizing  old 
bearings  and  other  friction  units.  (Doria-PTT) 
W87-03687 


RECONSTRUCTION  OF  THE  FRICTION 
UNITS  OF  TURBINE  GULDE  VANES, 

V.  S.  Kucheryavyi. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  463-466,  March  1986.  3  fig.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  9,  p 
12-14,  September  1985. 

Descriptors:  'Maintenance,  'Turbines,  'Hydraulic 
equipment,  'Hydroelectric  plants,  USSR,  Power- 
plants,  Gates,  Pumps,  Vibrations. 

The  reconstruction  of  the  friction  units  of  the 
guide  vanes  of  the  Dneprodzerzhinsk  hydroelec- 
tric station  is  described.  Measures  include:  (1) 
lining  of  the  journals  of  the  vanes  with  stainless 
steel  with  subsequent  machining  to  nominal  dimen- 
sions; (2)  replacement  of  laminated  wood  bushings 
with  bushings  consisting  of  a  steel  casing  and  an 
antifriction  fiberglass  epoxy  layer;  and  (3)  installa- 
tion of  seals  on  the  lower  and  middle  journals  to 
prevent  entry  of  water  containing  abrasive  parti- 
cles into  the  friction  unit.  In  the  two  years  since 
the  start  of  reconstruction,  there  has  been  practi- 
cally no  leakage  of  water  through  the  vanes  to  the 
turbine  cover,  and  no  vibration.  (Doria-PTT) 
W87-03688 


PROBLEMS  OF  RELIABILITY  OF  OLL  HEAD- 
ERS OF  KAPLAN  TURBINES, 

M.  I.  Gal'perin,  and  1. 1.  Shriro. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  9,  p  512-514,  March  1986.   1  fig.  Translated 
from  Gidrotekhnicheskoe  Stroiterstvo,  No.  9,  p 
48-50,  September  1985. 


Descriptors:  'Performance  evaluation,  'Turbines, 
•Hydraulic  equipment,  Lubricants,  Oil,  Electrical 
equipment. 

The  operation  of  oil  headers  of  Kaplan  turbines 
should  be  absolutely  reliable  under  everyday  con- 
ditions to  ensure  reliable  operation  of  the  entire 
unit.  Problems  that  have  been  noted  include  ex- 
treme heating  and  damage  of  the  bushings,  deep 
scoring  on  the  rods,  insufficient  rigidity  of  the 
support  parts  of  the  unit  and  of  the  oil  header, 
misalignment  of  the  header  with  the  generator 
shaft,  and  use  of  contaminated  oil.  Proper  design 
thickness  of  the  rod  walls,  correct  centering  of  the 
unit,  and  thorough  cleaning  of  the  control  system 
oil  are  recommended.  (Doria-PTT) 
W87-O3690 


IMPROVEMENT  OF  THE  MECHANICAL 
EQUIPMENT  OF  RIVER  NAVIGATION 
STRUCTURES, 

A.  M.  Startsev,  I.  A.  Khudyakov,  and  A.  F. 
Levashova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  521-526,  April  1986.  4  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  21-25,  October  1985. 

Descriptors:  'Hydraulic  equipment,  'Navigation 
canals,  'Rivers,  'Hydraulic  structures,  'Electrical 
equipment,  'Maintenance,  Locks,  Navigation, 
Stress,  Hydraulic  design,  Gates. 

The  stressed  operating  regime  of  navigation  locks 
and  prolongation  of  the  navigation  season  in  the 
winter  necessitates  improvement  of  the  designs  and 
components  of  mechanical  equipment.  The  follow- 
ing measures  are  recommended:  (1)  the  use  on 
locks  of  two-cantilever  gantry  cranes  covering  the 
chamber  and  reaching  the  upper  and  lower  heads; 
(2)  the  use  of  protective  guards  in  front  of  the 
gates;  (3)  an  electrohydrauhc  drive  and  program 
control  of  movement  of  the  gates  with  head  filling; 
and  (4)  special  navigation  structures  for  diverting 
fast  ships  past  dams.  (Author's  abstract) 
W87-03692 


SOME  CHARACTERISTICS  OF  THE  INSTAL- 
LATION OF  MECHANICAL  EQUIPMENT  AT 
THE  LOWER  KAMA  AND  CHEBOKSARY  HY- 
DROELECTRIC STATIONS, 

E.  N.  Zavodovskii,  and  Ya.  S.  Oservaser. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  534-539,  April  1986.  3  fig,  2  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  30-34,  October  1985. 

Descriptors:  'Hydraulic  equipment,  'Hydroelec- 
tric plants,  'Hydraulic  design,  'Hydraulic  struc- 
tures, Powerplants,  USSR,  Steel,  Reinforced  con- 
crete, Concretes. 

Designing  of  the  mechanical  equipment  of  the 
Lower  Kama  and  Cheboksary  hydroelectric  plants 
simultaneously  with  designing  of  the  structure  per- 
mitted maximum  unification  of  equipment,  its  use 
at  the  two  stations,  and  realization  of  a  number  of 
original  designs,  which  accelerated  the  construc- 
tion of  the  hydrostation  and  effected  a  considerable 
economy.  The  use  of  identical  reinforced-concrete 
blocks  of  embedded  parts  permits  manufacturing 
concrete-encased  blocks  at  one  facility  for  two  and 
more  structures  or  using  the  freed  equipment,  in- 
cluding jigs,  at  a  newly  begun  construction  object. 
The  use  of  special  cylindrical  plugs  for  closing 
draft-tube  cones  effects  a  considerable  economy 
compared  with  closing  the  intake  openings  to  the 
units  by  gates.  (Author's  abstract) 
W87-03694 


RESULTS  OF  INVESTIGATION  AND  EXPERI- 
ENCE LN  OPERATING  MECHANICAL  EQUIP- 
MENT OF  HYDRAULIC  STRUCTURES, 

I.  V.  Martenson. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  540-545,  April  1986.  3  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10, 
p  34-37,  October  1985. 


Descriptors:  'Hydraulic  equipment,  'Hydraulic 
structures,  'Hydraulic  design,  'Inspection,  'Main- 
tenance, 'Powerplants,  USSR. 

The  results  of  inspections  of  mechanical  equipment 
of  hydraulic  structures  in  the  Soviet  Union  are 
summarized.  In  1983-1984,  recommendations  for 
repair  or  modernization  were  given  to  34  hydrosta- 
tions  and  16  thermal  and  one  nuclear  power  sta- 
tions. Repair  and  maintenance  were  found  to  be 
insufficient  at  most  stations,  leading  to  a  decrease 
of  the  operating  indices  of  the  equipment  and 
increased  wear  of  its  elements.  Winter  conditions 
lead  to  freezing  of  gates  and  parts,  icing  of  the 
trash  racks,  and  thickening  of  oil.  The  creation  of 
standard  instructions  is  recommended  to  improve 
the  quality  of  operation.  (Doria-PTT) 
W87-03695 


DYNAMIC  INVESTIGATIONS  OF  ELEMENTS 
OF  THE  MECHANICAL  EQUIPMENT  OF  HY- 
DRAULIC STRUCTURES, 

A.  I.  Rakhmanova 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  564-566,  April  1986.  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  10,  p 
50-52,  October  1985. 

Descriptors:  'Hydraulic  structures,  'Hydraulic 
equipment,  'Hydraulic  design,  'Hydraulic  engi- 
neering, Hydrodynamics,  Engineering,  Pipelines, 
Vibrations,  Dynamics,  Inspection,  Dams,  Trash 
racks,  Flow,  USSR,  Gates. 

Extensive  data  on  dynamic  investigations  of  the 
mechanical  equipment  of  hydraulic  structures  have 
been  accumulated  at  the  Moscow  Special  Design 
Department  of  Steel  Hydraulic  Structures  during 
the  existence  of  its  research  laboratory.  On-site 
investigations  have  been  conducted  on  gates  and 
their  chambers,  pipelines,  and  trash  racks  using 
special  sensors,  inductive  displacement  transduc- 
ers, and  velocity  sensors.  Meanwhile,  new  models 
of  gate  chambers  and  their  elements  are  being 
prepared  for  laboratory  investigations.  Problems  to 
be  investigated  include  the  process  of  pressure 
fluctuations  under  conditions  of  a  water-air  mix- 
ture, large  scale  disturbances  such  as  rollers  and 
eddies,  the  occurrence  and  parameters  of  nonlinear 
vibrations,  and  studies  on  the  individual  elements 
of  mechanical  equipment.  (Doria-PTT) 
W87-03697 


SCHEME  OF  USING  THE  MIDDLE  ENISEI 
AND  LOWER  ANGARA  RIVERS, 

L.  P.  Mikhailov,  T.  P.  Dotsenko,  E.  A.  Smirnov, 
and  L.  M.  Shtaier. 

Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  11,  p  567-573,  May  1986.  3  fig,  4  tab.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  11, 
p  1-5,  November  1985. 

Descriptors:  'Water  resources  development,  'Eco- 
nomic aspects,  'Electric  power  production,  'Hy- 
draulic design,  'Hydraulic  engineering,  Construc- 
tion, Hydroelectric  plants,  Powerplants,  Engineer- 
ing, Embankments,  USSR,  Navigation. 

The  use  of  hydropower  resources  of  the  Angara- 
Enisei  Basin  is  an  important  economic  problem.  A 
top-priority  object  of  hydropower  construction  in 
the  basin  is  the  Middle  Enisei  hydroelectric  station. 
The  design  scheme  for  construction  was  revised 
following  the  discovery  in  the  Angara  channel  of  a 
large  deposit  and  the  need  to  protect  it  from  flood- 
ing and  subirrigation.  Alternative  methods  of  de- 
veloping and  protecting  the  deposit  are  discussed. 
The  recommended  variant  of  tie  scheme  includes 
two  hydrosUtions:  the  Middle  Enisei  at  the  Abala- 
kovo  site  and  the  Lower  Angara  at  the  Shivera 
Kosaya  site.  (Doria-PTT) 
W87-03698 


CAUSES  OF  CRACKING  LN  STAY  VANES  OF 
FRANCIS  TURBINES, 

A.  Ya.  Aronson,  V.  M.  Zabelkin,  and  I.  M.  Pylev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  241-247,  April  1986.  5  fig,  1  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
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No.  4,  p  35-39,  April  1986. 

Descriptors:  *Cracks,  *Stay  vanes,  'Francis  tur- 
bines, Static  stress,  Vortices,  Discharge  frequency, 
Fatigue,  Hydraulic  turbines,  Hydraulic  machinery. 

At  present,  a  large  number  of  cases  of  cracking  in 
stay  vanes  of  Kaplan  and  Francis  turbines  are 
known.  An  investigation  of  the  causes  of  cracking 
requires  conducting  complex  research,  including  a 
determination  of  the  stress  state  of  the  vanes  (resid- 
ual, static,  and  dynamic  stresses),  vibration  tests, 
and  a  study  of  the  characteristics  of  the  corrosion 
fatigue  strength  of  the  material  and  welded  joints. 
Examined  here  are  the  results  of  investigating  the 
causes  of  cracking  in  stay  vanes  of  Francis  turbines 
caused  by  their  self-induced  vibrations  occurring  in 
connection  with  shedding  of  Karman  vortices  from 
the  trailing  edges  of  the  vanes.  It  was  concluded 
that  the  level  of  static  stresses  (working  sigma  < 
or  =  to  75  MPa  and  residual  after  manufacture 
and  concreting  sigma  sub  res  <  or  =  to  MPa)  is 
completely  allowable.  The  natural  frequencies  of 
the  vanes  in  water  coincide  with  the  frequencies  of 
the  Karman  vortices  for  the  second  group  of  vanes 
at  a  maximum  discharge  and  for  the  third  group  at 
particle  discharges  (loads  90-100  MW).  In  corre- 
sponding zones  of  operation  of  the  turbine,  this  led 
to  the  occurrence  of  self-induced  vibrations  with 
respect  to  the  first  flexural  and  torsional  modes. 
Modification  of  the  trailing  edges  of  the  stay  vanes 
by  'dovetailing'  is  rather  effective,  and  the  main 
cause  of  cracking  in  the  stay  vanes  was  eliminated 
by  means  of  it.  The  random  character  of  occur- 
rence of  cracks  on  individual  stay  vanes  is  ex- 
plained by:  the  primary  operating  regimes  of  the 
turbines  in  unfavorable  zones,  and  the  operating 
characteristic  and  insufficient  safety  factor  with 
respect  to  corrosion  fatigue  strength  under  dynam- 
ic stresses  sigma  sub  dyn  approximately  =  17.5 
MPa.  The  most  effective  means  for  controlling 
cracking  under  conditions  of  the  investigated  hy- 
drostation,  is  to  shift  the  region  of  possible  self- 
induced  vibrations  into  the  zone  of  discharges  at 
which  the  turbines  practically  do  not  operate.  To 
induce  residual  compressive  stresses  exceeding  the 
fatigue  strength,  it  is  expedient  to  carry  out  plastic 
surface  deformation  of  the  places  of  welding  the 
vanes  to  the  upper  and  lower  collars.  (Lantz-PTT) 
W87-03881 


IMPROVED  DESIGN  OF  A  DEEP  VERTICAL- 
IJFTGATE, 

P.  R.  Khlopenkov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  248-251,  April  1986.  3  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  StroitePstvo,  No.  4,  p 
39-41,  April  1986. 

Descriptors:  *Vertical-lift  gates,  'Design  stand- 
ards, 'Hydraulic  gates,  Structural  engineering,  Hy- 
draulic machinery,  Load  distribution. 

Redesigning  the  framework  of  a  deep  vertical-lift 
gate  by  replacing  the  multibeam  framework  by  a 
two-beam,  and  the  four-support  system  by  a  three- 
support  makes  it  possible  to  dispense  with  grooves 
in  the  lower  part  of  the  walls  of  the  opening  and 
eliminate  off-design  loads  in  the  framework  and 
supports.  This  increases  the  operating  reliability  of 
the  proposed  type  of  regulating  gate  with  in- 
creased load-bearing  capacity  and  heads.  To  in- 
crease the  load-bearing  capacity  of  the  slide  sup- 
ports and  their  life,  to  reduce  the  calculated  coeffi- 
cient of  sliding  friction,  and  to  eliminate  irreversi- 
ble plastic  deformations  in  the  antifriction  element 
from  local  overloads,  it  is  expedient  instead  of  the 
traditional  supports  transferring  the  load  by  linear 
contact  of  the  antifriction  slide  with  the  rail,  to  use 
two-level  supports  with  a  deformation  compensa- 
tor of  the  gate  framework.  Such  supports  have 
contact  with  the  embedded  parts  along  a  plane. 
(Lantz-PTT) 
W87-03882 


OPERATION  OF  AIR  DRIVE  ROTATING  BIO- 
LOGICAL CONTACTORS, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-03905 


OPTIMIZATION  OF  THE  DESIGN  OF  THE 
SOUTH  UKRANIAN  INTEGRATED  POWER 
DEVELOPMENT, 

For  primary  bibliographic  entry  see  Field  8A. 
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INDUSTRIALIZATION  OF  THE  MANUFAC- 
TURE OF  PENSTOCKS  OF  PUMPED-STOR- 
AGE  STATIONS. 

For  primary  bibliographic  entry  see  Field  8F. 
W87-04026 


STRESS  STATE  OF  DAMS  DURING  STAGED 
STARTUP  OF  THE  SAYANO-SHUSENSKOE 
AND  NUREK  HYDROELECTRIC  STATIONS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04027 


SELECTION  OF  THE  DESIGN  PRODUCTION 

OF     HYDROELECTRIC     STATIONS     WHEN 

PLANNING  THE  FUEL  SUPPLD2S  OF  POWER 

INTERTDZS  WITH  A  LARGE  SHARE  OF  HY- 

DROPOWER, 

A.  M.  Reznikovskii,  M.  I.  Rubinshtein,  and  V.  A. 

Stepanov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.    1,  p  53-60,  January   1986.  Translated  from 

Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  39-43, 

January  1986.  5  fig,  5  tab,  1  ref. 

Descriptors:  'Design  standares,  'Probabilistic 
process,  'Fuel,  'Hydroelectric  plants,  'Electric 
power  production,  'Planning,  Powerplants,  Reser- 
voirs, Drawdown,  Siberia,  USSR. 

The  temporal  nonuniform  production  of  electrical 
energy  of  hydroelectric  stations  in  power  interties 
is  supplemented  by  the  production  of  thermal 
power  stations.  The  minimum  expenditures  in  the 
power  intertie  of  Siberia  occur  when  planning  fuel 
supplies  on  the  basis  of  a  95%  probability  of  pro- 
duction of  the  hydrostations.  Consequently,  fuel 
supplies  should  be  planned  on  the  basis  of  a  firm 
production  of  hydrostations  with  a  95%  probabili- 
ty instead  of  the  existing  50%.  The  conclusion 
obtained  for  the  power  intertie  of  Siberia  with  a 
large  share  of  hydrostations  having  deep  carryover 
reservoirs  may  be  extended  as  a  first  approximation 
to  other  power  systems  with  a  large  share  of 
highly  regulated  hydropower,  subject  to  future 
investigation.  (Author's  abstract) 
W87-04033 


HIGH  HEAD  HYDRO  POWERPLANT  EVAL- 
UATION, 

Monenco  Consultants  Ltd.,  Montreal  (Quebec). 
J.  L.  Gordon,  P.  C.  Helwig,  and  L.  G.  Sturge. 
Journal  of  Energy  Engineering  (ASCE)  JLEED9, 
Vol.  112,  No.  3,  p  153-167,  December  1986.  9  fig,  6 
tab,  6  ref. 

Descriptors:  'Hydroelectric  plants,  'Performance 
evaluation,  'Turbines,  'Design  standards,  'Com- 
parison studies,  Cat  Arm  development,  Newfound- 
land, Cost  analysis,  Benefits,  Dams,  Construction. 

Construction  of  the  Cat  Arm  Hydro  Development 
in  northern  Newfoundland  was  completed  during 
the  winter  of  1984-5.  Power  is  now  being  produced 
from  two  68.2  MW  impulse  turbine  units.  The 
development  retains  the  24.5  cu  m/s  (865  cfs) 
average  flow  in  the  Cat  Arm  river  watershed  by 
means  of  a  52-m  (170-ft)  high  embankment  dam 
and  nine  other  side  dams.  Flow  is  diverted  through 
a  canal,  a  forebay  tunnel,  and  a  2,504-m  (8,213-ft) 
long  unlined  power  tunnel  having  an  inverted  U 
section  with  a  height  and  width  of  5.6  m  (18.4  ft), 
followed  by  a  426-m  long  steel-lined  section  with  a 
diameter  of  2.9  m  (9.5  ft)  into  a  sea  level  power- 
house at  Devil  Cove,  where  a  gross  head  of  386.5 
m  (1,268  ft)  is  harnessed.  Power  production  aver- 
ages 700  GWh/yr.  Detailed  descriptions  of  the 
project  have  been  published.  When  the  head  on  a 
hydroelectric  powerplant  is  between  about  250-700 
m  (800-2,300  ft)  the  turbine  can  be  either  an  im- 
pulse or  reaction  Francis  unit.  For  each  type  of 
unit  the  operating  characteristics  and  design  of  the 
powerplant  will  be  substantially  different.  A  com- 
parison of  the  two  types  of  powerplant  is  outlined. 
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The  initial  cost-benefit  analysis  indicated  that  a 
Francis  unit  should  be  selected,  but  a  Pelton  unit 
was  chosen,  based  on  an  analysis  of  the  operating 
characteristics  and  other  unquantifiable  benefits. 
(Alexander-PTT) 
W87-04165 


MODEL  TESTS  OF  SCHNEDDER  TURBINE 
FOR  LOW-HEAD  HYDROPOWER  PLANT, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Mechanical 

Engineering. 

S.  M.  Morcos,  and  S.  Mikhail. 

Journal  of  Energy  Engineering  (ASCE)  JLEED9, 

Vol.  112,  No.  3,  p  185-198,  December  1986.  15  fig, 

1  tab,  Href. 

Descriptors:  'Model  testing,  'Hydroelectric 
plants,  'Schneider  turbines,  'Electrical  equipment, 
•Mathematical  models,  Rivers,  Irrigation  canals, 
Design  standards,  Construction,  Dams,  Optimiza- 
tion, Engineering,  Hydraulic  equipment. 

A  recent  invention  by  D.  J.  Schneider  is  a  hydrau- 
lic machine  known  as  the  Schneider  turbine.  It  is 
also  referred  to  as  the  Schneider  lift  translator.  The 
Schneider  turbine  operates  on  a  hydrofoil  principle 
and  presumably  can  generate  power  from  now 
unproductive  low-head,  hydroenergy  sources  such 
as  rivers  and  irrigation  canals.  It  can  also  harness 
tidal  power  at  sites  now  judged  impractical  be- 
cause the  difference  between  high  and  low  tide  is 
not  great  enough.  In  the  current  work,  the  theory 
and  analysis  of  the  Schneider  turbine  were  estab- 
lished, together  with  the  procedure  for  selection  of 
the  main  design  parameters  leading  to  optimum 
performance.  Moreover,  a  model  of  this  turbine 
was  constructed  and  tested  in  a  specially  designed 
test  rig.  The  successful  operation  of  the  Schneider 
turbine  model  under  various  values  of  relatively 
low  heads  proves  that  such  design  is  suitable  for 
low  head  applications.  Also,  the  good  agreement 
between  the  experimental  results  and  the  theoreti- 
cal predictions  validates  the  current  theory  and 
analysis.  (Alexander-PTT) 
W87-04166 


FORCES  ON  LD7TING  BEAMS  USED  WITH 
THREE-LEAF  INTAKE  GATES, 

Tennessee  Valley  Authority,  Norris.  Engineering 

Lab. 

T.  G.  Fain,  and  S.  Vigander. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  9,  p  847-858,  September 

1986.  17  fig,  3  ref. 

Descriptors:  'Model  studies,  'Dams,  'Stress, 
'Strength,  'Hydraulic  machinery,  'Gates,  'In- 
takes, Hydraulic  gates,  Leaf  gates,  Lift  beams, 
Melton  Hill  Dam,  Field  tests. 

Model  tests  of  the  intake  system  at  Melton  Hill 
Dam  were  done  in  1983,  20  years  after  completion 
of  the  dam.  This  system  used  three  stacked  rectan- 
gular leaves  in  each  of  three  bays  for  closure  of  a 
unit.  Each  of  the  nine  leaves  was  lowered  into 
position  by  the  same  crane  and  lifting  beam.  Field 
tests  shortly  after  dam  completion,  simulating 
emergency  worst-case  closure  conditions,  indicat- 
ed that  the  lifting  beam  could  not  be  lowered  the 
additional  2  inches  required  for  uncoupling  after 
the  leaves  were  seated.  However,  this  problem  was 
not  corrected  immediately.  Results  of  the  field 
tests  showed  that  the  lifting  beam  would  release 
properly  if  a  plate  inclined  20  degrees  was  added 
to  the  top  of  the  beam  and  a  plate  inclined  30 
degrees  was  added  to  the  bottom.  No  changes  in 
the  gate  system  were  recommended.  (Cassar-PTT) 
W87-04200 
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8D.  Soil  Mechanics 


DESIGN  OF  STRUCTURES  WITH  INTERME- 
DIATE FTLTERS, 

Roorkee  Univ.  (India).  Water  Resources  Develop- 
ment Training  Center. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-03459 
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NOVEL   AND   ECOMOMIC   FLOOD   RELIEF 
SCHEME  FOR  MITHIANI  SETTLEMENT, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-03626 


HYDRAULIC  EXCAVATION  IN  THE  WINTER- 
TIME IN  SIBERIA, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-03699 


DAM  OA-10B,  AN  EXAMPLE  OF  DAM  CON- 
STRUCTION   ON    GLACIAL    DEPOSITS    (LE 
BARRAGE  OA-10B,  UN  EXEMPLE  DE  CON- 
STRUCTION    D'UN     BARRAGE     SUR     DES 
DEPOTS  D'ORIGINE  GLACIARE), 
Moncton  Univ.  (New  Brunswick). 
For  primary  bibliographic  entry  see  Field  8A. 
W87-03744 


MECHANICAL  PROPERTIES  OF  SAND  AND 
SAND-GRAVEL  SOILS  FOR  UNDERWATER 
FILL, 

M.  P.  Pavchich,  and  O.  A.  Pakhomov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  1,  p  31-39,  January  1986.  4  fig,  4  tab,  3  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  22-26,  January  1986. 

Descriptors:  'Soil  mechanics,  *Sand,  *Gravel, 
•Fill,  'Underwater  fill,  'Soil  tests,  *Soil  strength, 
Dikes,  Construction,  Construction  engineering, 
Engineering,  Soil  physical  properties,  Embank- 
ments, Loam,  Soil  types,  Density,  Soil  density, 
Compressibility,  Strength,  Aqueducts. 

A  method  of  investigating  the  physical  and  me- 
chanical properties  of  noncohesive  soils  is  present- 
ed, permitting  the  prompt  use  of  results  in  design 
practice  and  during  construction.  The  placement 
of  underwater  sand  or  sand-gravel  soil  nil  is  most 
expedient  in  stretches  of  the  natural  foundation  of 
the  embankment  composed  of  loose,  plastic  loams 
of  lake  and  sea  deposits,  where  this  fill  will  play 
the  role  of  a  drainage  layer,  reducing  the  pore 
pressure  on  particular  surfaces.  The  results  of  in- 
vestigating the  compressibility  and  shear  strength 
of  noncohesive  soils  as  a  function  of  their  initial 
density  can  be  used  also  in  calculations  of  the 
bearing  capacity  of  the  artificial  foundation  of  the 
aqueducts  of  the  protective  complex  being  in- 
stalled from  floating  elements  weighing  up  to 
50,000  tons  each,  and  also  at  the  construction  of 
other  structures.  (Author's  abstract) 
W87-04O30 


HYDRAULIC     CALCULATION     OF     LARGE 
CANALS  IN  EASHY  ERODD3LE  SODLS, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-04031 


EARTH  DAMS  CONSTRUCTED  BY  THE  DI- 
RECTIONAL BLASTING  METHOD, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-04034 


STABILIZATION  OF  A  GRAVEL  CHANNEL 
BY  LARGE  STREAMSD3E  OBSTRUCTIONS 
AND  BEDROCK  BENDS,  JACOBY  CREEK, 
NORTHWESTERN  CALIFORNIA, 

Pacific  Southwest  Forest  and  Range  Experiment 

Station,  Areata,  CA. 

For  primary  bibliographic  entry  see  Field  2J. 
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8E.  Rock  Mechanics  and 
Geology 


DIFFERENTIAL  DISSOLUTION  OF  A  PLEIS- 
TOCENE REEF  IN  THE  GROUND-WATER 
MIXING  ZONE  OF  COASTAL  YUCATAN, 
MEXICO, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03455 


STRUCTURE   AND   FUNCTION   OF   A   CON- 
DUIT AQUIFER, 

University  of  Western  Ontario,  London.  Dept.  of 

Geography. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-03650 


PERSPECTIVES:  SHALLOW-WATER  EVA- 
PORITIC  ENVIRONMENTS  AND  THEIR 
SOURCE  ROCK  POTENTIAL, 

Texas  Univ.  at  Austin.  Dept.  of  Geological  Sci- 
ences. 

J.  K.  Warren. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 
56,  No.  3,  p  442-454,  May  1986.  9  fig,  2  tab,  64  ref. 
NSF  Grant  EAR  8206146. 

Descriptors:  'Shallow  water,  'Evaporation, 
•Rock  mechanics,  Sediments,  Saline  water,  Inter- 
stitial water,  Organic  matter,  Salt  flats,  Water 
level,  Water  level  fluctuations,  Hydrocarbons,  Or- 
ganic degradation,  Oxygenation,  Hydrology,  Sedi- 
mentation, Mediterranean  Basin,  Basins,  Michigan 
Basin,  Reservoirs,  Geologic  formations,  Geologic 
history. 

An  argument  was  presented  for  an  evaporite- 
source  association  updip  from  the  source  rocks  of 
Kirkland  and  Evans  in  shallow  water  evaporitic 
environments.  It  is  unlikely  that  organic  matter 
could  be  preserved  to  form  source  rocks,  but  there 
were  times  in  the  past  when  they  could  have  been 
formed  in  shallow  water  settings  characterized  by 
hydrological  conditions  which  allowed  retention 
of  hypersaline,  anoxic  pore  waters  to  depths  where 
organic  material  was  buried  deeply  enough  to  gen- 
erate hydrocarbons.  When  deep-basin,  shallow 
water  evaporite  successions  were  laid  down  in 
basins  such  as  the  Mediterranean  in  the  Late  Mio- 
cene, the  Michigan  Basin  in  the  Silurian,  then 
conditions  were  right  for  source  rock  formation 
within  shallow  water  and  salt  flat  environments. 
While  these  basins  never  appear  to  have  dried  out, 
water  levels  changed  relatively  quickly.  Continual 
saturation  and  saline  pore  fluids  prevented  the 
inflow  of  fresh,  oxidizing  water  into  the  basin 
center  of  shallow  water,  organic-rich  evaporites. 
Immature  hydrocarbons  derived  from  such  rocks 
today  drip  from  evaporites  in  active  salt  and  sulfur 
mines  in  Sicily.  Organic  rich  sediments  could  also 
be  preserved  to  generate  hydrocarbons  in  rapidly 
subsiding  rift  basins  where  rapid  burial  has  pre- 
vented inflow  of  fresher  oxygenated  water  and  the 
associated  degradation  of  organic  matter.  The 
early  continental  rift  stage  generates  the  source 
rocks;  ephemeral  streams,  wadis  and  dune  fields 
generate  the  reservoirs  and  the  subsequent  evapor- 
ite stage  seals  the  reservoir.  (Author's  abstract) 
W87-03652 


DEFORMATIONS  OF  ROCK  FOUNDATIONS 
OF  HIGH  CONCRETE  DAMS  IN  CANYONS 
DURTNG  FELLING  OF  RESERVOIRS, 

G.  Kb..  Khakimova. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  204-208,  April  1986.  4  fig,  1  tab,  12  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  10-13,  April  1986. 

Descriptors:  *Rock  mechanics,  'Concrete  dams, 
•Reservoirs,  *Canyons,  •Deformation,  Hydrodyn- 
amics, Seepage,  Inguri,  Soviet  Union,  Rocks, 
Mathematical  studies,  Displacement,  Load  distri- 
bution, Mathematical  models. 

On-site  observations  and  a  theoretical  analysis  indi- 
cate that  uplift  of  rocks  in  the  upper  pool  during 
filling  of  a  reservoir  can  be  a  substantial  factor  in 
the  formation  of  the  stress-strain  state  of  the  foun- 
dation. Under  certain  geological  and  hydrogeolo- 
gical  conditions  uplift  can  cause  rises  both  of  the 
foundation  and  abutments  and  of  the  banks  in  the 
upper  and  lower  pools,  or  a  decrease  of  settlements 
compared  with  those  expected.  Among  the  physi- 
cal factors  that  caused  a  rise  of  the  foundation  of 
the  Inguri  hydrostation,  two  can  be  singled  out:  (1) 
the  hydrodynamic  effect  of  the  seepage  flow  in  the 
lower  pool,  and  (2)  uplift  of  the  rock  mass  in  the 
upper  pool.  The  presence  in  the  lower  pool  of 
steeply  dipping  impervious  rocks  occurring  ap- 
proximately parallel  to  the  site  caused  a  discharge 


of  the  seepage  flow  in  the  channel  near  the  dam, 
creating  favorable  conditions  for  the  occurrence  of 
hydrodynamic  forces  directed  upward.  Therefore, 
the  conclusion  about  the  predominant  significance 
of  hydrodynamic  forces  was  made.  A  theoretical 
analysis  of  the  possible  vertical  displacements  from 
the  effect  of  uplift  can  be  carried  out  by  three 
calculation  schemes.  The  first  scheme  is  an  elastic 
layer  on  a  incompressible  foundation.  The  second 
scheme  is  a  semi-infinite  solid  with  a  triangular 
notch  (two-dimensional  problem).  The  third 
scheme  is  a  semi-infinite  solid  with  an  areal  distrib- 
uted load  (gamma  sub  w)(h)  acting  in  the  interior 
(three-dimensional  problem).  Using  Midhn's 
known  solution  for  a  point  load,  vertical  displace- 
ments are  obtained  from  the  distributed  load  in  the 
form  of  a  double  integral,  which  was  calculated  by 
means  of  a  computer.  Each  of  the  calculation 
schemes  represents  an  approximate  model  of  actual 
conditions  under  which  deformations  of  the  rock 
mass  in  the  site  occur.  Thus,  the  second  scheme 
does  not  take  into  account  the  three-dimensional 
character  of  the  problem,  and  the  third  scheme 
does  not  take  into  account  the  presence  of  the 
canyon.  (Lantz-PTT) 
W87-03874 


EFFECT  OF  THE  STRUCTURE  OF  A  ROCK 
MASS  AND  PROPERTIES  OF  ROCKS  ON  THE 
STRESS  STATE  OF  HYDRAULIC  PRESSURE 

TUNNELS, 
O.  K.  Postol'skaya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  1,  p  25-30,  January  1986.  6  fig,  11  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p 
19-22,  January  1986. 

Descriptors:  *Rock  properties,  'Tunnel  construc- 
tion, 'Stress  analysis,  'Hydraulic  design,  'Hydrau- 
lic engineering,  Engineering,  Deformation,  Rocks, 
Mathematical  studies,  Tunnels,  Geological  sur- 
veys, Surveys,  Construction  engineering. 

The  reliability  and  durability  of  hydraulic  tunnel 
linings  is  determined  by  the  extent  to  which  the 
geological-engineering  conditions  of  the  route 
have  been  studied  and  the  correctness  of  the  calcu- 
lation methods  used.  Methods  for  determining  the 
stress  state  of  tunnel  linings  are  described.  Among 
the  conclusions  reached  are  the  following:  (1)  a 
substantial  effect  of  the  mondulus  of  deformation 
of  rock  on  the  stress  state  of  a  lining  is  noted  only 
for  its  relatively  low  values;  (2)  a  smoothing  of  the 
maximum  stresses  occurs  in  the  lining  of  a  tunnel 
passing  at  the  boundary  of  two  different  rock 
types;  and  (3)  the  effect  of  the  Poisson  ration  on 
the  stress  state  is  insignificant.  Graphs  are  provided 
for  determining  maximum  stresses  in  the  lining  for 
those  cases  when  the  statement  of  the  problem 
allows  determination  of  the  design  parameters  of  a 
crack-resistant  lining  by  solving  the  elastic  prob- 
lem under  the  effect  of  only  the  internal  water 
pressure.  (Doria-PTT) 
W87-04029 


8F.  Concrete 


DEVELOPMENT  AND  INTRODUCTION  OF 
REINFORCED  CONCRETE-ENCASED  STEEL 
STRUCTURES  IN  HYDROTECHNICAL  CON- 
STRUCTION, 

B.  A.  Nikolaev,  and  A.  R.  Freishist. 
Hydrotechnical  Construction  HYCOAR,  Vol.  19, 
No.  10,  p  527-533,  April  1986.  4  fig,  20  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
10,  p  25-29,  October  1985. 

Descriptors:  'Reinforced  concrete,  'Steel,  'Hy- 
draulic structures,  'Construction  materials,  'Hy- 
draulic design,  Concretes. 

The  use  of  reinforced  concrete-encased  steel  struc- 
tures of  various  purposes  in  hydrotechnical  con- 
struction has  been  increasing  steadily  in  recent 
years.  The  successful  performance  of  these  works 
requires  special  knowledge  in  reinforced  concrete 
design  and  technology,  and  close  contact  with 
designers  and  associated  industrial  organizations. 
The  effective  development  of  these  structures  is 
impossible  without  an  improvement  of  the  stand- 
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ard  basis  of  design  and  use  of  standardized  con- 
struction methods.  (Author's  abstract) 
W87-03693 


EXPERIENCE  IN  USING  SANDS  OF  DIFFER- 
ENT GRAIN  SIZE  FOR  CONCRETES  OF  THE 
SAYANO-SHUSHENSKOE  HYDROELECTRIC 
STATION, 

N.  K.  Bugaeva,  and  L.  M.  Deryugin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  4,  p  199-203,  April  1986.  5  fig,  3  tab,  16  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  4,  p  7-9,  April  1986. 

Descriptors:  *Sand,  'Concrete  mixes,  'Particle 
size,  'Concrete  construction,  *Enisei  River, 
•Soviet  Union,  Concrete  testing,  Sayano-Shu- 
shenskoe,  Maina,  Aggregates,  USSR. 

The  complex  of  structures  of  the  Sayano-Shu- 
shenskoe  and  Maina  hydroelectric  stations  on  the 
Enisei  River  has  a  total  volume  of  concrete  of 
about  10  million  cu  m.  The  aggregates  for  the 
concrete  are  prepared  by  sorting  a  sand-gravel 
mixture  at  the  gravel-sorting  plant  (GSP)  located 
40  km  from  the  site.  The  quarry,  representing 
ancient  deposits  of  the  Enisei  River,  is  located  2 
km  from  the  GSP  and  the  deposits  are  character- 
ized by  a  variable  particle-size  distribution  of  the 
material  in  different  sections.  In  this  case,  sections 
of  sands  with  a  fineness  modulus  M  sub  f  from  1.4 
to  2.9  and  in  lenses  from  1.0  to  3.1  (sometimes 
more)  are  found.  When  preparing  hydrotechnical 
concretes,  it  is  permissible  to  use  fine  sands,  pro- 
vided the  correct  content  is  assigned.  Low  con- 
tents of  fine  sands  require  reliable  operation  of 
proportioning  devices,  the  efficient  control  of  the 
technology  for  preparing  concrete  mixes.  The  rela- 
tionship between  content  and  size  of  sand  in  con- 
crete is  nonlinear,  and  must  be  taken  into  account 
when  designing  concrete  mixes,  especially  with 
coarse  and  fine  sand.  When  using  sands  from  a 
quarry  having  large  variations  of  size  and  specific 
surface  it  is  necessary,  at  the  stage  of  designing 
concrete  mixes,  to  experimentally  determine  the 
optimum  contents  of  sand  in  the  entire  range  of 
possible  variations  of  size.  The  relationship  permits 
prompt  corrections  of  product  compositions  when 
preparing  the  concrete  mix.  Consideration  of  frac- 
tion 2.5-5  mm  separately  as  a  fine  component  of 
coarse  aggregates  allows  a  more  accurate  assign- 
ment of  cement  content  in  concrete.  (Lantz-PTT) 
W87-03873 


INDUSTRIALIZATION  OF  THE  MANUFAC- 
TURE OF  PENSTOCKS  OF  PUMPED-STOR- 
AGE  STATIONS. 

Yu.  M.  Adlin,  L.  K.  Bozhii,  V.  F.  Donchenko,  and 
B.  A.  Nikolaev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  1,  p  8-13,  January  1986.  6  fig,  3  ref.  Translated 
from  Gidrotekhnicheskoe  Stroitel'stov,  No.  1,  p  8- 
11,  January  1986. 

Descriptors:  *Fabrication,  •Penstocks,  'Pumped 
storage,  *  Hydroelectric  plants,  *Materials  engi- 
neering, 'Technology,  Pipelines,  Storage,  Power- 
plants,  Hydraulic  structures,  Engineering,  Hydrau- 
lic engineering,  Precast  concrete,  Reinforced  con- 
crete, Concretes,  Construction,  Construction  meth- 
ods, Hydraulic  design,  Costs,  Construction  costs, 
Economic  aspects,  Cost  analysis,  USSR. 

The  design  of  the  precast  reinforced  concrete- 
encased  pressure  pipeline  for  the  Zagorsk  and  Kai- 
shyadorys  pumped-storage  stations  is  described, 
along  with  the  mechanized  line  for  their  manufac- 
ture. A  great  part  of  the  original  design  and  tech- 
nological developments  is  accounted  for  by  the 
sections  manufacturing  the  reinforcing  cage  with 
steel  lining.  The  calculated  econcomy  from  reduc- 
ing the  consumption  of  materials  and  labor  expend- 
itures on  the  manufacture  of  20,900  tons  of  pipeline 
is  1,478,000  rubles.  The  design  and  technological 
scheme  for  manufacturing  the  pipelines  are  recom- 
mended for  introduction  at  other  hydro  projects. 
(Doria-PTT) 
W87-04026 


EFFECTIVENESS  OF  COMPACTING  A  STIFF 
CONCRETE  MLX  BY  VIBRATORY  TAMPING, 


B.  S.  Belen'kii,  V.  B.  Sudakov,  and  M.  Yastrebov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  1,  p  20-24,  January  1986.  4  fig,  3  tab,  4  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  1,  p  16-19,  January  1986. 

Descriptors:  'Concrete  technology,  'Compaction, 
'Concrete  mixes,  'Concrete  technology,  'Con- 
crete construction,  'Materials  engineering,  'Con- 
struction costs,  Dams,  Dam  construction,  Con- 
cretes, Construction,  Costs,  Construction  materi- 
als, Cements,  Cofferdams,  Spillways,  USSR. 

The  technology  of  constructing  massive  concrete 
dams  from  a  low-cement,  stiff  concrete  mix  (SCM) 
permits  a  decrease  in  construction  costs  due  to  a 
reduction  in  the  consumption  of  cement  and  reduc- 
tion of  the  cost  of  providing  a  favorable  tempera- 
ture regime  as  a  consequence  of  decreased  heat 
liberation  of  such  concrete.  Experimental  investi- 
gations are  described  which  confirm  the  possibility 
of  using  series-produced  vibrotampers  for  com- 
pacting SCM.  These  provide  a  coefficient  of  com- 
paction of  0.98  for  layers  300-500  mm  and  pre- 
scribed physical  and  mechanical  properties,  and 
vibratory  tamping  of  the  'dead'  zones  unimpededly 
blends  in  with  the  general  scheme  of  rolling  the 
concrete  in  the  block.  (Doria-PTT) 
W87-04028 


STUDY  OF  THE  EFFECTIVENESS  OF  ANTI- 
FOULING  ELECTRODES  IN  THE  MARINE 
ENVIRONMENT, 

University  Coll.  of  North  Wales,  Menai  Bridge. 

Animal  Biology  Group. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-04068 


8G.  Materials 


PASSIVE  FILMS  ON  DJON:  THE  MECHA- 
NISM OF  BREAKDOWN  IN  CHLORIDE-CON- 
TAINING SOLUTIONS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

T.  E.  Pou,  J.  Carbajal,  G.  L.  Campbell,  and  P. 

Nilson. 

Available   from   National   Technical   Information 

Service,  Springfield,  VA  22161  as  PB85-211670. 

Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 

Contract  14-34-0001-9446.  Project  C-90274-S  (1). 

Final  Report:  A  Research  Program  on  Alloys  for 

Marine  Environments.  March  1983.  46  p,  12  fig,  4 

tab,  52  ref. 

Descriptors:  'Corrosion,  'Metals,  'Iron,  'Films, 
'Marine  environment,  'Seawater,  Alloys,  Passive 
films,  Chlorides,  Texas. 

Electrochemical  and  spectroscopic  techniques 
were  applied  to  the  problems  of  distribution  of 
hydrogen  or  water  within  passive  films  and  the 
distribution  of  chloride  ions  in  the  bulk  of  passive 
films  after  exposure  to  cloride-containing  films. 
Criteria  derived  from  electrochemically  derived 
kinetic  data  were  sharply  inconsistent  with  several 
models  for  passive  film  breakdown:  adsorption- 
displacement,  pore  or  flaw,  and  chemico-mechani- 
cal.  It  is  not  inconsistent  with  the  following:  ion 
exchange  processes,  point  defect  models,  and  hy- 
drated  polymeric  oxide  models.  Spectroscopic  data 
pointed  to  a  dehydrated  structure.  It  was  also 
concluded  that  the  thickness  of  passive  films  re- 
mains unchanged  for  various  times  of  exposure  to 
chloride  ions  before  and  after  breakdown.  (Cassar- 
PTT) 
W87-03506 


GRASS  ROOTS  APPROACH  TO  SPILLWAYS 

For  primary  bibliographic  entry  see  Field  4D. 
W87-04083 


WATER    DISTRIBUTION    SYSTEM    CORRO- 
SION, 

Florida  Univ.,  Gainesville.  Dept.  of  Engineering 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04087 


ENGINEERING  WORKS— Field  8 
Rapid  Excavation — Group  8H 

EXPECTED  TRANSPORT  RATE  OF  MATERI- 
AL ON  SEABED, 

Taisei  Corp.,  Tokyo  (Japan).  Technical  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-04201 


PD?E  DIGS  SHOW  EFFECTIVENESS  OF  POLY 
SHEET  ENCASEMENT, 

U.S.  Pipe  and  Foundry  Co.,  Birmingham,  AL. 
A.  B.  Malizio. 

Water  Engineering  and  Management  WENMD2, 
Vol.  133,  No.  10,  p  27-29,  October  1986.  1  tab. 

Descriptors:  'Water  transport,  'Metal  pipes, 
•Pipes,  'Corrosion  control,  'Construction  materi- 
als, 'Cost-benefit  analysis,  Corrosion,  Performance 
evaluation. 

Results  of  a  recent  study  on  subsurface  pipe  condi- 
tions indicate  that  loose  polyethylene  encasement 
of  gray  and  ductile  iron  pipe  installed  in  aggressive 
soils  slows  down  corrosive  decay  dramatically. 
More  than  10  million  feet  of  polyethylene-encased 
pipe  of  varying  diameter  have  been  installed  in  the 
U.S.  since  the  1950s.  While  not  bonded  to  the  pipe, 
allowing  groundwater  to  seep  between  the  film 
and  the  pipe's  exterior  surface,  the  polyethylene 
appears  to  promote  rapid  stagnation  of  the  water, 
suppressing  corrosion.  The  method  also  reduces 
corrosion  caused  by  stray  electric  effects.  A  study 
commissioned  by  the  U.S.  Pipe  and  Foundry  Com- 
pany found  no  significant  corrosive  deterioration 
in  long-buried  polyethylene  pipe  excavated  in  12 
cities  throughout  the  U.S.  The  system  is  also 
simple  and  cost-effective,  and  requires  no  mainte- 
nance or  monitoring.  (Doria-PTT) 
W87-04224 


EXPOSURES  DETERMINE  COATINGS  IN 
WASTEWATER  PLANTS, 

R.  Carlsten. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  10,  p  30-31,  33,  October  1986.  2  tab. 

Descriptors:  'Water  pollution  effects,  'Construc- 
tion materials,  'Coatings,  'Wastewater  facilities, 
•Maintenance,  'Performance  evaluation,  'Cost- 
benefit  analysis,  Inspection,  Reviews. 

The  selection,  application,  and  specifications  of 
coating  systems  for  wastewater  treatment  facilities 
are  reviewed.  Exposure  conditions  are  the  primary 
determinants  for  system  selection.  Proper  surface 
preparation  and  application  must  also  be  consid- 
ered, and  poor  surface  preparation  is  the  primary 
contributor  to  coating  failure.  A  three-coat  system 
is  generally  preferred  for  severe  exposures.  Differ- 
ent systems  are  discussed  for  the  four  general 
categories  of  wastewater  plant  environments:  sub- 
merged, moist  atmosphere,  general  weather  (in- 
cluding outside  sunlight),  and  dry  inside.  Proper 
surface  preparation  may  cost  more  than  the  paint 
plus  its  application,  but  money  is  thereby  saved  by 
extending  the  time  between  total  refinishing  jobs. 
(Doria-PTT) 
W87-04225 


SORPTION  OF  ORGANICS  BY  MONITORING 
WELL  CONSTRUCTION  MATERIALS, 

Radian  Corp.,  Research  Triangle  Park,  NC. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04330 


8H.  Rapid  Excavation 


EARTH  DAMS  CONSTRUCTED  BY  THE  DI- 
RECTIONAL BLASTING  METHOD, 

V.  P.  Nedriga,  G.  I.  Pokrovskii,  and  F.  A. 

Avdeev. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.    1,  p  61-66,  January   1986.  Translated  from 

Gidrotekhnicheskoe  Stroitel'stvo,  No.  1,  p  44-46, 

January  1986.  3  fig,  9  ref. 

Descriptors:  *Earth  dams,  •Directional  blasting 
method,  *Dam  construction,  *Rapid  excavation, 
•Hydraulic  structures,  'Construction  engineering, 
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Excavation,  Explosions,  Dams,  Embankments,  En- 
gineering, Seepage,  Rockfill  dams,  Earthworks, 
Reservoirs,  USSR. 

The  construction  of  earth  dams  by  the  directional 
blasting  method  is  a  powerful  means  of  increasing 
labor  productivity  when  performing  earthworks 
and  constructing  water-retaining  structures  in 
mountainous  regions.  Dam  design  should  be  based 
on  consideration  of  the  geological -engineering 
conditions  of  the  site  and  the  purpose  of  the  hydro 
development.  The  realization  of  the  construction 
of  the  cascade  of  Kambaraty  Nos.  1  and  2  hydros- 
tations  will  substantially  increase  the  volume  of 
knowledge  in  this  area  and  will  permit  wider  use  of 
the  directional  blasting  method  for  constructing 
rock  dams  in  mountain  regions  of  the  USSR.  (Au- 
thor's abstract) 
W87-04034 


81.  Fisheries  Engineering 


USE  OF  A  MODIFIED  TRAVELING  SCREEN 
FOR  IMPROVING  FISH  SURVTVAL, 

Stone   and   Webster  Engineering  Corp.,   Boston, 

MA. 

E.  P.  Taft,  Y.  G.  Mussalli,  J.  K.  Downing,  and  J. 

O'Neil. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  112,  No.  3,  p  239-242,  March  1986. 

1  fig,  1  tab,  2  ref. 

Descriptors:  *Fish  conservation,  'Flounder, 
•Smelt,  'Alewife,  'Screens,  'Powerplants,  Surviv- 
al rate,  Mystic  River,  Commercial  fishing. 

Experiments  were  performed  at  the  Mystic  Power 
Station,  Unit  7,  to  determine  the  survival  rate  of 
winter  flounder,  rainbow  smelt,  and  Alosa  species 
(alewife  and  blueback  herring  )  using  a  modified 
screen  (fish  lifting  buckets,  low  pressure  spray  to 
wash  back  the  fish  and  a  fish  trough  to  collect  the 
fish).  The  study  was  aimed  at  determining  the 
screen  speed  which  would  maximize  fish  survival. 
100%  of  the  winter  flounder  survived  at  all  screen 
speeds,  while  other  species  achieved  only  moder- 
ate survival  rate  at  medium  (7.5  to  10  ft/min)  and 
high  (15  ft/min)  speed.  Since  80%  of  the  flounder 
and  90%  of  the  smelt  impinged  the  screens  from 
December  20  to  February  16,  and  93%  of  the 
Alosa  species  from  October  21  to  December  8,  it  is 
necessary  to  run  the  screens  continuously  only 
during  these  periods  of  peak  abundance.  Intermedi- 
ate speed  is  the  recommended  operating  speed, 
since  it  gives  the  best  in  performance,  at  the  lowest 
maintenance  cost  and  with  fewer  reliability  prob- 
lems. (Kernytsky-PTT) 
W87-03461 


HYDRAULICS  OF  VERTICAL  SLOT  FISH- 
WAYS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

N.  Rajaratnam,  G.  Van  der  Vinne,  and  C. 
Katopodis. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  112,  No.  10,  p  909-927,  October 
1986.  11  fig,  1  tab,  10  ref. 

Descriptors:  'Hydraulics,  'Uniform  flow,  'Fisher- 
ies, 'Fish  ladders,  Flow  rates,  Bakhmeteff-Chow 
method,  Velocity  profiles,  Currents. 

The  results  of  an  experimental  study  on  the  hy- 
draulics of  vertical  slot  fishways  were  presented. 
Seven  designs,  including  some  conventional  de- 
signs, were  tested.  A  conceptual  uniform  flow  state 
was  defined  for  which  a  linear  relation  was  found 
between  the  dimensionless  flow  rate  and  relative 
flow  depth.  Non-uniform  flow  of  the  Ml  and  M2 
types  was  analyzed  using  the  Bakhmeteff-Chow 
method.  Some  observations  were  made  on  the 
velocity  profiles  at  the  slot  and  circulation  patterns 
in  the  pools.  (Author's  abstract) 
W87-03617 


PERSISTENCE  OF  METHYL  PARATHION  IN 
A  CARP  REARING  POND, 

Bhopal  Univ.  (India).  School  of  Biological  Sci- 


ence. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-03936 


WASTE  SOLIDS   CONTROL   IN   HATCHERY 
RACEWAYS, 

Michigan  Dept.  of  Natural   Resources,   Lansing. 

Surface  Water  Quality  Div. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-03954 


STATUS  OF  FISHERY  CHEMICALS  IN  1985, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
R.  A.  Schnick,  F.  P.  Meyer,  and  D.  F.  Walsh. 
The  Progressive  Fish-Culturist  PFCUAY,  Vol.  48, 
No.  1,  p  1-17,  January  1986.  8  tab,  3  ref. 

Descriptors:  'Fisheries,  'Fishery  chemicals, 
'Drugs,  'Pesticides,  'Legal  aspects,  'Regulations, 
•Surveys,  Administrative  agencies,  Administrative 
regulations,  Fish,  Fish  management,  Fish  fanning. 

Priorities  and  needs  for  fishery  compounds  have 
changed  significantly  during  the  six  years  since  the 
1979  report  on  the  registration  status  of  fishery 
chemicals.  Some  new  products  have  been  regis- 
tered or  approved,  and  a  number  of  registered 
compounds  have  been  cancelled  or  dropped  and 
are  no  longer  available.  A  'registered'  compound  is 
an  available  commercial  product  bearing  an  Envi- 
ronmental Protection  Agency  (EPA)  or  Food  and 
Drug  Administration  (FDA)  label  specifying  its 
allowed  uses.  An  'approved'  product  does  not  nec- 
essarily have  an  EPA  or  FDA  label,  as  some  other 
classification  or  designation  may  allow  its  use  in 
aquatic  situations;  examples  are  salt,  acetic  acid, 
and  carbon  dioxide.  This  report  provides  a  summa- 
ry list  of  the  products  that  were  registered  or 
approved  by  EPA  or  FDA  for  fishery  uses  effec- 
tive June  1985,  describes  the  current  status  of 
registration  efforts,  and  discusses  the  need  for  new 
products  in  fisheries.  (Author's  abstract) 
W87-03968 

9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


LATEST  DEVELOPMENTS  AND  TECHNOLO- 
GY IN  SODL  AND  WATER  CONSERVATION, 

Soil  Conservation  Service,  Bozeman,  MT. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-03392 


9B.  Education  (In-House) 


OPERATOR  TRAINING:  THE  KEY  TO  SUC- 
CESSFUL COMPUTER  CONTROL, 

EMA  Services,  Inc.,  Philadelphia,  PA. 

For  primary  bibliographic  entry   see   Field   5D. 

W87-03349 


PUBLIC  AND  PRTVATE  SECTOR  TECHNICAL 
DEVELOPMENT  THROUGH  SENIOR  STAFF 
EXCHANGES, 

M.  J.  Smith,  and  P.  L.  Crouch. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1267-1277,  October 
1986.  7  fig,  1  tab,  3  ref. 

Descriptors:  'Senior  staff  exchanges,  'Interagency 
cooperation 'Engineers,  'Training,  'England,  Hal- 
crow  Water,  Wessex  Water,  Developing  countries, 
Operations,  Technology  transfer. 

Exchanges  of  senior  engineers  between  Halcrow 
Water  and  Wessex  Water  (England)  and  how  these 
exchanges  led  to  mutual  benefits  are  described. 
The  exchange  occurred  over  the  period  July  1983 
to  March  1984;  the  Halcorw  secondment  to 
Wessex  provided  operational  experience  in  the 
day-to-day  running  of  a  water  supply  function, 
with  particular  emphasis  on  the  application  of 
modern  technology.  The  Wessex  secondment  to 


Halcrow  Water  gave  insights  into  design  practices 
and  marketing  methods,  and  included  a  short  tour 
of  duty  on  a  water  supply  project  in  a  developing 
country.  The  joint  conception  of  technical  devel- 
opments and  their  subsequent  implementation  are 
covered.  (Roches ter-P  I  1) 
W87-03910 


MANPOWER  PLANNING  FOR  IRRIGATION 
IN  SUB-SAHARAN  AFRICA, 

Silsoe  Coll.  (England). 
R.  C.  Carter,  M.  G.  Kay,  and  M.  K.  V.  Carr. 
Proceedings     of    Institutional     Civil     Engineers 
PCIEAT,  Vol.  80,  Part  1,  p  1279-1296,  October 
1986.  3  fig,  6  tab,  13  ref. 

Descriptors:  'Irrigation,  *Sub-Saharan  Africa, 
'Planning,  'Training,  'Manpower,  Education, 
Staffing  levels,  Nigeria. 

A  major  study  of  manpower  needs  and  training 
was  conducted  of  the  irrigation  sector  in  Nigeria  in 
which  manpower  needs  were  quantified  at  various 
levels  across  a  range  of  disciplines.  This  paper 
examines  the  most  important  requirement  of  appro- 
priately trained  manpower  and  then  sets  out  a 
methodology  for  irrigation  manpower  planning, 
based  on  the  Nigerian  experience.  The  literature  on 
staffing  levels  and  other  aspects  of  irrigation  man- 
power is  reviewed;  the  problems  of  planning  in  the 
uncertain  financial,  social,  and  political  environ- 
ments of  developing  countries  are  described;  and 
some  ways  of  approaching  these  difficulties  are 
discussed.  (Roches ter-P  IT) 
W87-03911 


9C.  Research  Facilities 


UNIVERSITY      WATER      RESOURCES      RE- 
SEARCH AND  STATE  LEGISLATURES, 

Georgia  Univ.,  Athens.  Inst,  of  Government. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-03810 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(SOUTH  DAKOTA  WATER  RESOURCES  IN- 
STITUTE), 

South  Dakota  State  Univ.,  Brookings.  Water  Re- 
sources Research  Inst. 
A.  R.  Bender. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-186202. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Program  Report  G-933-01,  September  1985.  22  p. 
Contract  1 4-08-000 l-G-03 3.  USGS  Project  G033- 
01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'South  Dakota,  'Water  Research  Insti- 
tutes, Education,  Projects. 

The  FY84  program  was  an  effort  by  the  institu- 
tions of  higher  education  to  contribute  to  under- 
standing and  explanation  of  the  priority  water 
problem  goals  of  the  state.  The  primary  thrust  of 
this  year's  program  was  to  develop  an  understand- 
ing of  hydrologic  system  and  the  influence  of 
man's  activities  and  policy  decisions  thereto.  This 
effort  contained  six  research  projects  ranging  from 
well-defined  problems  to  exploratory  work,  an  in- 
formation dissemination  component  including  19 
publications  or  completion  reports,  and  the  educa- 
tion of  30  students  in  nine  different  disciplines.  As 
a  result  of  the  federal-state  cooperative  program, 
cooperative  relationships  have  been  maintained 
with  federal  and  state  agencies  operating  within 
the  state  and  region.  (Bender-S.D.  St.  Univ.) 
W87-03485 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(RHODE  ISLAND  WATER  RESOURCES  RE- 
SEARCH CENTER), 

Rhode  Island  Univ.,  Kingston.  Water  Resources 
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Center. 
C.  P.  C.  Poon. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-2 15977. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Program  Report  G-931-01,  September  1985.  23  p. 
Contract  14-08-000 1-G931.  USGS  Project  G-931- 
01. 

Descriptors:  *Research,  'Information  transfer, 
•Training,  'Rhode  Island,  'Groundwater  contami- 
nation, Nitrates,  Fractures,  Geohydrologic  units, 
Remote  sensing,  Unsteady  flow,  Mathematical 
models,  Data  storage  and  retrieval,  Information 
system. 

The  focus  of  the  Fiscal  Year  1984  Rhode  Island 
Water  Resources  Center  program  was  to  accom- 
plish projects  of  value  to  New  England,  while 
concurrently  assisting  in  the  solution  of  state  prob- 
lems. Water  resources  problems  were  addressed 
relating  to  groundwater  and  hazardous  waste  con- 
tamination. Project  02  on  Nitrate  Measurement 
and  Control  in  Turfgrass  Fertilization  evaluated  a 
long  existing  problem  of  nitrate  contamination  of 
groundwater  in  rural  areas  of  southern  New  Eng- 
land. Project  03  on  Remote  Sensing  Studies  of 
Bedrock  Aquifers  in  Fracture  Zones  evaluated  the 
validity  of  different  remote  sensing  techniques, 
which  are  useful  in  locating  fractured  bedrock  sites 
for  possible  hazardous  waste  disposal.  Project  05 
on  the  Development  of  a  Model  and  Response 
Procedure  for  the  Assessment  and  Clean-up  of 
Underground  Gasoline  Leaks  tested  the  predictive 
capability  of  a  model  describing  the  transport  of 

fasoline  in  groundwater.  Project  04  on  Oxygen 
imulation  in  Hydraulic  Transient  Flow  developed 
an  analytical  model  to  simulate  dissolved  oxygen  in 
a  shallow  river  system  subject  to  short  term,  large 
volume  reservoir  releases  associated  with  hydro- 
power  production.  Project  22  on  Information 
system  for  Water  Data  Users  developed  an  on-line 
data  information  system  pooling  all  water  data 
from  various  state  agencies  and  the  U.S.  Geologi- 
cal Survey  subdistrict  office.  Also  a  keyword  in- 
dexing computer  search  system  was  developed  for 
water  resources  related  publications.  (Poon-Univ. 
RI) 
W87-03497 


1983  INSTITUTE  PROGRAM  REPORT  (AR- 
KANSAS WATER  RESOURCES  RESEARCH 
CENTER). 

Arkansas  Water  Resources  Research  Center,  Fay- 
ette ville. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB85-211712. 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Annual  program  report,  Sept.  1983.  81  p.  USGS 
project  G829-01. 

Descriptors:  'Arkansas,  'Water  Resources  Insti- 
tute, 'Research  priorities,  Water  quality,  Water 
use,  Water  law,  Economic  evaluation,  Agriculture, 
Data  interpretation,  Institutions,  Information  ex- 
change. 

Summarization  of  water  related  programs  includes 
discussion  of  key  water  related  problems  for  Ar- 
kansas, prime  research  and  development  priorities, 
including  water  quality,  water  quantity,  water  use, 
agriculture,  institutional  water  economics,  water 
law,  water  data  bases.  Regional  research  priorities, 
examples  of  effective  research  and  development 
results  and  information  dissemination  activities  are 
also  described.  (Mack-Univ.  AR) 
W87-03510 


INSTTTUE  FOR  RESEARCH  ON  LAND  AND 
WATER  RESOURCES  ANNUAL  REPORT  1985, 

Pennsylvania  State  Univ.,  University  Park.  Inst, 
for  Research  on  Land  and  Water  Resources. 
D.  L.  Fisher. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235736. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Publication  No.  LW8604,  U.  Ed.  86-861.  1986.  56 
p,  95  ref. 

Descriptors:  'Interdisciplinary  studies,  'Pennsyl- 
vania, 'Technology  transfer,  'Water  resources  in- 


stitute, 'Natural  resources,  'Resource  manage- 
ment, 'Waste  management,  Acid  rain,  Remote 
sinsing,  Flood  flow  forecasting,  Droughts,  Pollut- 
ants, Groundwater  pollution,  Lands  reclamation, 
Nonpoint  pollution  source,  Agricultural  runoff, 
Terrain  analyses,  Publications,  Personnel,  Waste 
disposal,  Water  quality. 

The  interdisciplinary  research  programs  and  tech- 
nology transfer  activities  of  the  Pennsylvania  Insti- 
tute for  Research  on  Land  and  Water  Resources 
are  discussed.  Research  in  1985  focused  on:  im- 
proving methods  for  designing  storm  drainage  fa- 
cilities and  forecasting  flood  flows;  devising  strate- 
gies for  resource  management  during  droughts; 
assessing  the  fate  and  impact  of  potential  water 
pollutants;  groundwater  protection  programs;  the 
response  of  ecosystems  to  acid  precipitation;  reme- 
dial methods  for  restoring  acidified  streams;  haz- 
ardous waste  management  and  disturbed  lands  rec- 
lamation; evaluating  farm  management  practices  to 
alleviate  agricultural  nonpoint  source  pollution; 
improving  environmental  resource  mapping  and 
terrain  analysis  through  remote  sensing;  and  land 
use  and  taxation  policies  that  respond  to  change. 
Major  information  dissemination  programs  focused 
on  low-level  radioactive  waste  disposal  and  man- 
agement, the  improvement  of  drinking  water  qual- 
ity in  rural,  individual  water  supplies  and  acid 
precipitation.  The  report  also  gives  an  overview  of 
the  Institute,  its  objectives,  programs  and  facilities 
and  discusses  the  advisory  committe  and  the  Insti- 
tute's education  and  training  program.  In  1985,  the 
Institute  supported  31  graduate  students  in  11  disci- 
plines. Finally,  a  directory  of  60  Institute  affiliates 
and  staff  members  and  their  areas  of  expertise  is 
given  with  a  listing  of  recent  publications.  (Fisher- 
PA  St.  Univ.) 
W87-03534 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(KENTUCKY  WATER  RESOURCES  RE- 
SEARCH INST). 

Kentucky  Water  Resources  Research  Inst.,  Lex- 
ington. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-235686. 
Price  codes:  A04  in  paper  copy,  A01  in  microfiche. 
Program  Report  No.  G-1019-01,  May  1986,  49  p. 
Contract  14-08-0001-G1019.  USGS  Project  G1019- 
01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Kentucky,  'Water  Resources  Re- 
search Institutes,  Watershed  management,  Acidic 
streams,  Aquatic  life,  Land  use,  Water  policy,  Pol- 
lution load,  Cover  crops,  Sediment-water  inter- 
faces, Flooding  forecasting,  Water  distribution, 
Pipe  networks. 

The  Kentucky  Water  Resources  Research  Institute 
Annual  Report  for  Fiscal  Year  1985  describes  the 
problems  and  issues  for  the  Commonwealth's 
water  resources.  The  program  goals  and  priorities 
describe  the  areas  of  water  resources  research  the 
1985  program  addresses.  A  synopsis  of  each  of  the 
six  research  projects  funded  in  Fiscal  Year  1985  is 
included.  The  six  projects  are:  02  -  Development 
of  Dynamic,  Non-Hortonian  Watershed  Models 
for  Steeply-Sloping  Forested  Watersheds:  Applica- 
tion to  Eastern  Kentucky;  03  -  Effects  of  Acid  pH 
on  Embryonic  and  Juvenile  Stages  of  Freshwater 
Fish;  04  -  A  Model  for  Assessing  the  Visual  Re- 
sources of  River  Basins  as  an  Aid  to  Making 
Landuse  Planning  Decisions;  05  -  Abatement  of 
Nitrate  Pollution  in  Groundwater  and  Surface 
Runoff  from  Cropland  Using  Legume  Cover 
Crops  with  No-Till  Corn;  06  -  Use  of  Slackwater 
Sedimentology  to  Improve  Estimates  of  Magni- 
tude and  Frequency  of  Flash  Flooding,  Eastern 
Kentucky,  and  08  -  Hydraulic  Design  Algorithms 
for  Upgrading  and  Enhancing  Water  Distribution 
Systems.  The  Institute's  information  transfer  activi- 
ties are  included  along  with  the  cooperative  ar- 
rangements that  exist  with  the  Institute.  The  State 
and  University  Advisory  Councils  are  listed  for 
1985.  Training  accomplishments  for  fiscal  year 
1985  research  projects  are  given  in  terms  of  cate- 
gory and  academic  level.  (Huffsey-Univ.  KY) 
W87-03553 


FISCAL  YEAR  1984  PROGRAM  REPORT 
(LOUISIANA  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

Louisiana  Water  Resources  Research  Inst.,  Baton 
Rouge. 
V.  P.  Singh. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-238920. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  G-909-01,  November  1985.  30  p.  Con- 
tract  14-08-0001-G-909.   USGS  Project  G909-01. 

Descriptors:  'Louisiana,  'Water  Research  Insti- 
tutes, 'Education,  Research,  Flood  technology, 
Groundwater,  Water  treatment,  Hazardous  waste 
contamination,  Water  resources  development,  In- 
formation transfer. 

The  focus  of  the  Fiscal  Year  1984  Louisiana  Water 
Resources  Research  Institute  Program  was  to  sup- 
port both  applied  and  theoretical  projects.  The 
applied  projects  were  of  immediate  value  to  Lou- 
isiana, while  theoretical  projects  concurrently  as- 
sisted in  the  solution  of  long  range  problems. 
Water  resources  problems  were  addressed  relating 
to  flood  technology,  ground  water,  water  treat- 
ment and  hazardous  waste  contamination,  Project 
02  on  oxidation  of  trace  contaminants  in  drinking 
water  investigated  the  use  of  potassium  ferrate  for 
decomposition  of  organics  in  drinking  water. 
Project  03  developed  a  special  management  orient- 
ed groundwater  model  for  simulation  and  manage- 
ment of  multilayered  aquifers.  Project  04  initiated 
biodegredation  studies  of  hazardous  chemical 
wastes  using  groundwater  samples  which  were 
found  to  be  both  mutagenic  and  toxic.  Project  05 
used  the  principle  of  maximum  entropy  to  develop 
criteria  for  assessment  of  uncertainty  in  flood  fre- 
quency analysis.  Project  06  evaluated  the  feasibili- 
ty of  using  duckweeds  for  removing  phenols  and 
chlorophenols  from  water  and  offered  the  possibili- 
ty of  biological  treatment  of  polluted  water. 
(USGS) 
W87-03571 


FISCAL  YEAR  1985  PROGRAM  REPORT  (IN- 
DIANA WATER  RESOURCES  RESEARCH 
CENTER). 

Purdue  Univ.,  Lafayette,  IN.  Water  Resources  Re- 
search Center. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246774. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Report  No.  G-1016-01,  August  1986.  40  p,  1  tab. 
Contract  1 4-08-0001 -G 101 6.  USGS  Project  G- 
1016-01. 

Descriptors:  'Water  resources  research,  •Informa- 
tion transfer,  *Information  exchanges,  Pollutants, 
Agricultural  chemicals,  Energy,  Organic  chemi- 
cals, Acid  precipitation,  Ecology,  Clays,  Swelling, 
Clogs,  Flocculation,  Universities,  Water  resources 
institutes. 

Principal  investigators  Kladivko  and  Van  Scoyoc 
have  studied  the  movement  of  agricultural  chemi- 
cals into  tile  drainage  water.  Of  the  chemicals 
studied  (atrazine,  cyanazine,  alachlor  and  carbo- 
furan),  both  alachlor  and  atrazine  were  found  in 
soil  down  to  a  depth  of  at  least  90cm  which 
indicates  a  possibility  of  movement  to  the  water 
table.  Tile  outflow  data  were  not  available  at  the 
date  of  publication  of  this  report  and  are  currently 
being  analyzed.  Principal  investigators  Delleur  and 
Rao  looked  at  the  hydraulic  response  relative  to 
acidic  deposition  in  surface  waters.  The  principal 
findings  were  that  the  ILWAS  model  (from  EPRI) 
is  an  excellent  tool  to  stimulate  the  hydrologic  and 
ecologic  effects  of  acid  precipitation  on  water- 
sheds. This  conclusion  was  reached  using  both  the 
Panther  Lake  watershed  (NY)  and  the  Walker 
Branch  watershed  (TN).  Principal  investigators 
Low  and  Cushman  analyzed  the  effects  of  various 
organic  chemicals  on  clay  swelling  and  floccula- 
tion. The  aim  of  this  program  was  to  begin  to 
classify  organic  interactions  with  clay  based  on  the 
types  of  clay  and  general  properties  of  the  organic. 
The  light  swelling  and  flocculation  experiments 
show  that  different  organic  compounds  affect 
swelling  and  flocculation  differently  and  that  they 
are  in  general  inversely  related.  It  has  been  illus- 
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trated  that  different  organic  molecules  affect  ar- 
rangements of  particles  differently,  depending  on 
their  structure  and  functional  groups.  The  princi- 
pal information  transfer  activity  of  the  Purdue 
Water  Resources  Research  Center  was  the  prepa- 
ration of  a  report  on  a  conference  jointly  spon- 
sored by  the  Center  and  the  Department  of 
Energy.  The  report  dealt  with  the  use  of  super- 
computers in  hydrology.  A  newsletter  was  also 
repared  and  distributed.  (USGS) 
87-03575 
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FISCAL  YEAR  1985  PROGRAM  REPORT  (MIS- 
SISSIPPI WATER  RESOURCES  RESEARCH 
INSTITUTE). 

Mississippi  State  Univ.,  Mississippi  State.  Water 
Resources  Research  Inst. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246808. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Program  Report  G 1026-01,  July  1986.  22  p.  Con- 
tract 14-08-0001-G1026.  USGS  Project  G1026-O1. 

Descriptors:  •Research,  'Information  transfer, 
•Training,  'Mississippi,  Groundwater,  Modeling, 
Management,  Sedimentation,  Mathematical 
models,  Sediments,  Water  quality  data,  Planning, 
Groundwater  management,  Land  disposal,  Haz- 
ardous chemicals,  Migration,  Groundwater  pollu- 
tion, Microbial  degredation. 

During  the  1985  Program  Year  the  Mississippi 
Institute's  involvement  in  statewide  planning  ac- 
tivities and  its  major  research  program  addressed 
major  issues  in  Mississippi.  Water  management 
planning  is  a  major  issue  in  the  state.  The  need  for 
adequate  groundwater  management  plans  for  some 
areas  of  Mississippi  and  total  water  management 
plans  for  the  entire  state  have  been  identified  as 
critical  to  the  economy.  Other  priority  areas  are 
ground  and  surface  water  quality,  erosion  and  sedi- 
mentation, and  flood  plain  management.  G 1026-02 
has  applied  a  layered  groundwater  model  to  criti- 
cal areas  in  northeast  Mississippi.  The  need  for  this 
more  precise  model  using  2.5  square  mile  grid 
resulted  from  a  previous  study  using  a  10  square 
mile  grid.  G 1026-03  investigates  the  movement  of 
toxic  chemicals  from  wood  treatment  plants 
toward  groundwater  supplies.  The  project,  to  be 
completed  in  May  1987,  proposes  to  determine  the 
amount  and  type  of  toxic  chemicals  that  migrate 
into  groundwater  during  active  land  treatment  op- 
eration. G 1026-05,  a  completed  two  year  project, 
developed  a  mathematical  model  for  investigating 
the  effect  of  sedimentation  processes  on  water 
resources  systems.  Mississippi  ranks  seventh  na- 
tionally in  loss  of  top  soil  by  erosion.  G 1026-22 
supported  the  Institute  program  through  publica- 
tion and  dissemination  of  research  results  and  other 
materials,  response  to  requests  for  information  and 
programs,  and  coordination  of  the  Mississippi 
Water  Resources  Conference  and  publication  of  its 
proceedings.  G1026-23,  to  be  completed  May  1987, 
is  an  effort  to  develop  a  compendium  of  ground 
water  quality  data  in  the  state  agencies  and  the 
U.S.  Geological  Survey  into  a  usable  and  easily 
accessible  form.  (Bond-MS  St.  Univ.-WRRI) 
W87-03576 


FISCAL  YEAR  1985  PROGRAM  REPORT  (ALA- 
BAMA WATER  RESOURCES  RESEARCH  IN- 
STITUTE), 

Auburn  Univ.,   AL.   Water  Resources  Research 


Inst. 

J.  C.  Warman,  and  D.  H.  Block. 
Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246790. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Program  report  G1001-01,  August  1986.  30  p.  Con- 
tract 14-08-0001-GlOOl.  USGS  Project  G1001-01. 

Descriptors:  'Alabama,  'Research,  'Information 
transfer,  'Training,  Piedmont,  Groundwater  avail- 
ability, Solute  transport,  Groundwater  pollution. 
Groundwater  movement,  Hazardous  organic  com- 
pounds, Biodegredation,  Wastewater  disposal, 
Food  processing  waste.  Microbiological  indicators, 
Salt  marshes,  Unconfined  aquifers,  Benthos,  Fish 
management,  Ozonation,  Water  treatment, 
Wastewater  treatment,  Wastewater  renovation. 

Alabama's  Water  Resources  Research  Institute 
provided  support  for  one  continuing  and  six  new 
research  projects.  The  program  focused  on 
groundwater  with  other  research  on  effects  of 
wastewater  and  acid  rain.  In  one  project  stream 
linears  as  shown  on  topographic  maps  were  used 
to  identify  sites  for  drilling  high-yield  wells  in  the 
Piedmont  area;  thus  developing  a  faster  and  less 
expensive  way  of  using  linears  for  groundwater 
development.  Techniques  were  evaluated  for  de- 
termining transport  and  storage  characteristics  of 
water  table  aquifers.  Because  collection  of  field 
data  is  very  expensive,  research  was  initiated  to 
determine  the  minimum  amount  of  data  required 
for  prediction  of  the  movement  of  contaminants  in 
aquifers.  Biological  treatment  within  an  aquifer  of 
contaminated  groundwater  was  studied  using 
mathematical  and  physical  models.  Microorga- 
nisms were  studied  as  indicators  of  the  effects  of 
seafood  wastewater  on  salt  marshes.  Benthos  re- 
sponse to  acidification  was  studied  to  help  plan  fish 
management  strategies  for  ponds  subjected  to  acid 
rain.  Cleanup  of  both  chemical  and  biological  pol- 
lution was  studied  with  a  combination  of  ultrason- 
ics and  ozonation.  In  addition  to  the  development 
and  management  of  this  research  program  with 
assistance  from  the  Geological  Survey  and  modest 
efforts  in  information  transfer,  the  Institute  remains 
active  in  development  of  support  for  water  re- 
sources research  from  other  sources.  (Warman- 
Auburn  Univ.  WRRI) 
W87-03577 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(MINNESOTA  WATER  RESOURCES  RE- 
SEARCH CENTER). 

Minnesota  Univ.,  St.  Paul.  Water  Resources  Re- 
search Center. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86-246782. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Fiscal  year  1984  program  report  G1025-O1,  August 
1986.  29  p.  Contract  14-O8-O0O1-G1O25-O1.  USGS 
Project  G1025-01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Minnesota,  Unsaturated  flow,  Path  of 
pollutants,  Limnology,  Acid  lakes,  Acid  rain, 
Groundwater  movement. 

The  program  report  of  the  University  of  Minneso- 
ta Water  Resources  Research  Center  presents  a 
summary  of  activities  for  fiscal  year  1985,  covering 
the  period  of  July  1,  1985  through  June  30,  1986. 
The  report  describes  research  activities  of  the 
Center,  its  involvement  in  training  water  resources 


scientists,  information  transfer  activities,  and  the 
findings  of  seven  sponsored  projects.  (Brezonick- 
Univ.  MN) 
W87-03578 


FISCAL  YEAR  1985  PROGRAM  REPORT 
(NEW  MEXICO  WATER  RESOURCES  RE- 
SEARCH INSTITUTE), 

New  Mexico  Water  Resources  Research  Inst.,  Las 
Cruces. 
T.  G.  Bahr. 

Available  from  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87-101085. 
Price  codes:  A03  in  paper  copy,  A01  in  microfiche. 
Program  Report  01,  August  1986.  28  p.  Contract 
14-O8-OO01-G1033.  USGS  Project  G1033-O1. 

Descriptors:  'Water  Resources  Institute,  'Educa- 
tion, 'Research,  'Information  transfer,  'Training, 
•New  Mexico,  Recharge,  Groundwater,  Infiltra- 
tion, Isotopic  tracers,  Computer  model,  Alfalfa, 
Plant  physiology. 

The  New  Mexico  Water  Resources  Research  Insti- 
tute's (WRRI)  goal  is  to  maintain  a  balanced  re- 
search program  to  address  critical  state,  regional 
and  natural  water  problems.  Areas  targeted  as  high 
priority  for  institute  funding  are:  (1)  water  conser- 
vation, (2)  surface-ground  water  relationships,  (3) 
water  quality,  and  (4)  saline  ground  water  manage- 
ment. The  institute's  USGS  program  addressed  the 
first  two  areas.  'Improving  Water  Use  Efficiency 
in  Alfalfa  by  Genetic  Engineering'  compares  a 
water  use  efficient  alfalfa  produced  in  earlier  re- 
search with  the  unimproved  parent  stock  for  dif- 
ferences in  biochemical  or  genetic  parameters. 
'Groundwater  Basin  Parameter  Estimation  and 
Simulation  Under  Uncertainty'  studies  the  source 
and  magnitudes  of  uncertainties  in  predictive  hy- 
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pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
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Research  of  the  then  Federal  Council  for  Science  and 
Technology. 
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magnetic  tape  through  lease  from  NTIS. 
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IB.  Aqueous  Solutions  and 
Suspensions 


ANION   EXCLUSION   DURING   TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-04399 


APPLICATION  OF  REVERSE-PHASE  H.P.L.C. 
FOR  THE  DETERMINATION  OF  PARTITION 
COEFFICIENTS, 

Shell  Internationale  Research  Maatschappij  N.V., 

The  Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04618 

2.  WATER  CYCLE 
2A.  General 


REVDZW  OF  RELATIONSHIPS  BETWEEN 
GEOPHYSICAL  FACTORS  AND  HYDROLOGI- 
CAL  CHARACTERISTICS  IN  THE  TROPICS, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Paris  (France).  Lab.  d'Hydrologie. 
P.  L.  Dubreuil. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  201-222,  October  30,  1986.  1  fig,  8  tab,  31  ref. 

Descriptors:  'Reviews,  *Tropical  hydrology, 
•Geophysics,  *Hydrological  properties,  *Tropic 
zone,  *Tropical  regions,  *Rainfall-runoff  relation- 
ships, Catchment  areas,  Runoff  volume,  Flood 
peak,  Floods,  Soil-water-plant  relationships,  Drain- 
age area. 

The  hydrological  behavior  of  catchments  of  differ- 
ent sizes  and  in  various  environments  was  ex- 
plained through  geophysical  factors  that  distin- 
guish them.  In  this  review  paper  an  inventory  was 
made  of  the  research  work  of  French  hydrologists 
in  tropical  regions  over  the  last  30  years.  Many 
hydrological  studies  were  carried  out  for  different 
sizes  of  catchment  and  periods  of  time.  They  dealt 
with  runoff  volumes,  flood  peaks  and  flood  pat- 
terns. The  most  significant  geophysical  factors 
were  identified,  and  their  influence  upon  hydrolo- 
gical characteristics  were  determined.  General  for- 
mulae and  relationships  were  suggested.  Key  roles 
were  played  by:  the  soil-vegetation  complex, 
which  affects  rainfall-runoff  transformation;  and 
the  drainage  area  and  the  slope  index,  which  affect 
nearly  all  the  hydrological  parameters.  An  analysis 
of  various  ranges  of  catchment  sizes  was  made  in 
order  to  better  understand  the  effects  of  geophysi- 
cal factors  upon  hydrological  phenomena;  the 
change  in  size  alters  the  nature  or  the  intensity  of 
these  effects.  (Author's  abstract) 
W87-04394 


NONISOTHERMAL  EMISSrVTTY  AND  AB- 
SORPTIVITY FORMULATION  FOR  WATER 
VAPOR, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

V.  Ramanathan,  and  P.  Downey. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  8,  p  8649-8666,  July  20,  1986.  16  fig,  4 
tab,  27  ref,  append.  NASA  Grant  L9477B. 

Descriptors:  'Model  studies,  *Water  vapor,  'Emis- 
sivity,  'Absorptivity,  'Troposphere,  'Mathemati- 
cal equations,  'Mathematical  studies,  Stratosphere, 
Planck  function,  Transfer  equations. 

Nonisothermal  H20  emissivity  (E)  and  absorptiv- 
ity (A)  formulations  for  the  troposphere  and  the 
stratosphere  are  introduced.  The  nonisothermal  ef- 
fects arise  from  the  wavelength  integration  of  the 
Planck  function,  evaluated  at  the  emitting  level 
temperature  (Te),  with  the  monochromatic  absorp- 
tion evaluated  at  the  temperature  of  the  absorbing 


path  (Tp).  Te  and  Tp  can  differ  by  as  much  as  20- 
50  K  in  the  atmosphere.  A  nonisothermal  emissivi- 
ty that  satisfies  the  constraints  posed  by  the  mon- 
ochromatic form  of  the  transfer  equation  for  a 
nonisothermal  atmosphere  was  formulated.  The 
new  formulations  employ  continuous  analytical  ex- 
pressions for  E  and  A  that  retain  the  following 
H20  radiative  properties:  the  asymptotic  proper- 
ties at  small  and  large  pathlengths;  temperature 
dependence  of  line  parameters;  nonisothermal  ef- 
fects; the  e-  and  p-type  continuum  in  the  500-1200/ 
cm  region;  and  the  overlap  of  the  e-type  continu- 
um with  the  H20  line  absorption.  The  E  and  A 
expressions  are  derived  from  a  set  of  reference  5  / 
cm  narrow-band  calculations  for  homogeneous  at- 
mospheres. When  applied  to  the  inhomogeneous 
atmosphere  including  arctic,  mid-latitude,  tropics, 
and  antarctic  atmospheres,  the  cooling  rates  from  0 
to  40  km  computed  from  the  emissivity  approach 
agree  within  3%  of  those  from  the  narrow-band 
calculations;  the  surface  downflux  and  the  upflux 
at  50  km  agree  within  1.5%.  A  major  fraction 
(>  1/2)  of  these  small  errors  are  due  to  the  strong- 
line  approximation  employed  in  the  emissivity 
model  for  the  0-800  /cm  and  the  1200-2200/cm 
regions,  and  the  emissivity  approach  itself  intro- 
duces less  than  a  1%  error  in  the  fluxes.  It  was 
shown  that  emissivities,  fluxes,  and  cooling  rates 
computed  by  narrow-band  models  depend  very 
strongly  on  the  spectral  resolution  adopted  in  the 
model  for  computing  transmittances.  Thus  the 
spectral  resolution  in  the  narrow-band  model  is  an 
arbitrary  parameter.  Furthermore,  by  comparing 
the  narrow-band  model  fluxes  with  line-by-line 
(LBL)  calculations  it  was  concluded  that  the  5/cm 
resolution  model  underestimates  opacity  due  to 
inadequate  treatment  of  the  far  wing  opacity  of 
lines.  A  simple  continuum-type  opacity  was  em- 
ployed in  the  emissivity  scneme  to  bring  the 
present  nonisothermal  emissivity  scheme  into  ex- 
cellent agreement  with  available  state-of-the-art 
LBL  calculations.  (Author's  abstract) 
W87-O4680 


GENERALIZED  STOCHASTIC  HYDROME- 
TEOROLOGICAL  MODEL  FOR  FLOOD  AND 
FLASH-FLOOD  FORECASTING:  1.  FORMULA- 
TION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-04968 


GENERALIZED  STOCHASTIC  HYDROME- 
TEOROLOGICAL  MODEL  FOR  FLOOD  AND 
FLASH-FLOOD  FORECASTING:  2.  CASE 
STUDIES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-04969 


SIMPLE  MODEL  FOR  SPATIAL-TEMPORAL 
PROCESSES, 

Stanford  Univ.,  CA.  Dept.  of  Statistics. 

M.  Stein. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.    13,  p  2107-2110,  December   1986.   5  ref,  2 

append. 

Descriptors:  'Statistical  methods,  'Mathematical 
models,  'Model  studies,  'Kriging,  'Networks, 
Prediction,  Spatial  variation,  Temporal  variation. 

A  spatial-temporal  process  observed  at  a  fixed 
network  of  sites  at  a  number  of  observation  times 
was  modeled  as  the  sum  of  a  random  field  fixed  in 
time  plus  a  second  independent  random  field  that 
varies  both  spatially  and  temporally.  It  was  as- 
sumed that  values  of  this  second  field  taken  at  two 
different  observation  times  are  uncorrelated.  Using 
this  model,  a  simple  expression  for  the  kriging 
predictor  of  this  process  was  obtained.  This  model 
also  suggests  a  method  of  prediction  of  the  average 
change  in  time  in  the  process  over  a  region.  The 
simplicity  of  the  model  makes  it  clearly  inapplica- 
ble in  many  situations.  For  example,  the  lack  of 
spatial-temporal  interactions  makes  the  model  inap- 
propriate for  many  daily  and  weekly  data  sets. 
More  complex  models,  are  needed  in  these  situa- 
tions. (Alexander-PTT) 


W87-O4970 


APPLDZD  CARRYING  CAPACITY  CONCEPT 
FOR  INTEGRATING  STORMWATER  MAN- 
AGEMENT AND  LAND  USE  PLANNTNG,  A 
CASE  STUDY:  THE  KUANTU  PLAIN  OF 
TAIPEI,  TAIWAN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Graduate  Inst,  of  Urban  Planning. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05003 


2B.  Precipitation 


EXPERIMENTAL  MONTHLY  LONG-RANGE 
FORECASTS  FOR  THE  UNITED  KINGDOM: 
PART  I.  DESCRIPTION  OF  THE  FORECAST- 
ING SYSTEM, 

Meteorological  Office,  Bracknell  (England). 

C.  K.  Folland,  and  A.  Woodcock. 

The  Meteorological  Magazine,  Vol.  115,  No.  1371, 

p  301-318,  October  1986.  12  fig,  15  ref. 

Descriptors:  'Weather  data  collections,  'United 
Kingdom,  'Weather  forecasting,  'Long-range 
forecasting  methods,  'Barometric  pressure,  'Rain- 
fall, Statistics,  Temperature. 

Changes  in  forecasting  procedure  instituted  since 
the  public  service  of  long-range  forecasts  for  the 
month  ahead  for  the  United  Kingdom  were  discon- 
tinued in  1981  are  described.  The  authors  summa- 
rize the  major  changes  in  procedure  and  technique 
that  have  occurred  since  the  public  service  ceased, 
together  with  an  indication  of  the  scientific  ideas 
that  currently  guide  long-range  forecasting  re- 
search. The  potential  value  of  long-range  forecasts, 
structure  of  the  monthly  forecasts  (illustrated  with 
February  1986,  one  of  the  coldest  Februarys  on 
record),  techniques  used  to  make  the  forecast  (sta- 
tistical techniques  for  predicting  average  pressure 
at  mean  sea  level  (PMSL)  and  dynamical  tech- 
niques in  real-time  long-range  forecasting),  and 
derivation  of  district  temperature  and  rainfall  fore- 
casts from  PMSL  forecasts  (Rochester-PTT) 
W87-04374 


RAIN-INDUCED  DISPERSAL  IN  PUCCINIA 
ARACHIDIS,  STUDD2D  BY  MEANS  OF  A 
RAINFALL  SIMULATOR, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Abidjan  (Ivory  Coast).  Lab.  de  Phyto- 

pathologie. 

S.  Savary,  and  J.  L.  Janeau. 

Netherlands      Journal      of      Plant      Physiology 

NJPPAM,  Vol.  92,  No.  4,  p  163-174,  1986.  2  fig,  4 

tab,  17  ref. 

Descriptors:  'Simulated  rainfall,  'Plant  diseases, 
'Groundnuts,  'Peanuts,  'Rainfall  intensity,  *Puc- 
cinia  arachidis,  'Spore  dispersal,  Lesion  scales, 
Canopy. 

A  rainfall  simulator  was  used  on  groundnut  plots 
artificially  infected  with  Puccinia  arachidis  to 
study  urediniospore  dispersal  in  relation  to  various 
amounts  of  rainfall.  Several  trapping  methods  were 
used  to  compare  dry,  splash,  and  drip  dispersal 
caused  by  rain.  The  spore  liberation  mechanisms 
activated  by  rain  and  the  flows  of  spores  which 
they  generate  can  be  studied  at  the  infected  canopy 
or  at  the  sporulating  lesion  scales.  Two  systems 
referring  to  these  scales  were  considered  in  discus- 
sion of  results.  Dry  dispersal  seemed  preponderant; 
the  spore  content  of  the  lesions  in  the  canopy  was 
strongly  reduced  by  rain.  The  present  results  indi- 
cate that  light  rain  showers  may  promote  disease 
dispersal,  whereas  heavy  showers  may  inhibit  it. 
(Author's  abstract) 
W87-04387 


INTERCEPTION  OF  RAINFALL  D4  A  HEDGE- 
ROW APPLE  ORCHARD, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

R.  A.  Calheiros  de  Miranda,  and  D.  R.  Butler. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  245-253,  October  30,  1986.  5  fig,  2  tab,  27  ref. 


Field  2— WATER  CYCLE 


Group  2B — Precipitation 

Descriptors:  'Rainfall  interception,  'Mathematical 
equations,  'Apple  orchards,  'Throughfall,  'Stem- 
flow,  'Rainfall,  'Canopy,  Bristol,  Interception 
loss,  Storage  capacity,  Foliage  density. 

Measurements  were  made  of  incident  rainfall 
during  the  summer  of  1980  in  a  hedgerow  orchard 
of  Cox's  Orange  Pippen  apple  trees  at  Long 
Ashton  Research  Station,  University  of  Bristol. 
Throughfall  and  stemflow  under  the  crowns  of 
apple  trees  were  also  presented  for  the  3-month 
period.  The  variability  of  throughfall  under  a 
single  tree  and  between  trees  was  assessed  and 
equations  to  estimate  interception  loss,  throughfall 
and  stemflow  from  incident  rainfall  were  given. 
During  the  period  of  assessment,  the  overall  inter- 
ception loss  in  the  rows  was  about  15%  of  the 
incident  rainfall.  (Wood-PTT) 
W87-04397 


SPATIAL  AND  TEMPORAL  CHARACTERIS- 
TICS OF  HIGH-INTENSIVE  RAINFALL  IN 
NORTHERN  TUNISIA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

R.  Berndtsson,  and  J.  Niemczynowicz. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  285-298,  October  30,  1986.  7  fig,  2  tab,  15  ref. 

Descriptors:  'Rainfall  patterns,  'Urban  hydrology, 
•Spatial  variability,  'Temporal  distribution,  'Rain- 
fall-runoff relationships,  'Urban  planning,  'Cloud- 
bursts, 'Rainfall,  Tunisia,  Arid  climates,  Semiarid 
climates,  Catchment  areas. 

When  dealing  with  urban  design,  it  is  essential  to 
have  knowledge  of  the  magnitude  of  the  spatial 
variability  of  short  high-intensive  rainstorms.  Most 
of  the  studies  of  high-intensive  rainfall,  conducted 
during  recent  years,  concerned  regions  with  a 
humid  climate.  Still,  the  largest  temporal  and  spa- 
tial variations  in  rainfall  are  to  be  found  in  arid  and 
semi-arid  regions.  Findings  regarding  rainfall  vari- 
ability, observed  in  a  small  catchment  in  northern 
Tunisia  during  a  2  year  period,  were  presented. 
Point  and  area!  intensities  were  presented  for  the 
ten  most  high-intensive  storms  observed.  Storm- 
centered  area]  reduction  factors  were  calculated 
for  different  durations  and  areas.  (Author's  ab- 
stract) 
W87-O44O0 


EFFECT  OF  SIMULATED  ACID  PRECIPITA- 
TION ON  SOIL  MICROBIAL  ACTIVITY  IN  A 
TYPIC  QUARTZIPSAMMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-O4450 


EMPIRICAL  RELATION  BETWEEN  SUL- 
PHUR DIOXIDE  EMISSIONS  AND  ACH)  DEP- 
OSITION DERIVED  FROM  MONTHLY  DATA 

Environmental  Defense  Fund,  New  York. 

C.  B.  Epstein,  and  M.  Oppenheimer. 

Nature  NATUAS,  Vol.  323,  No.  6085,  p  245-247, 

September  18,  1986.  2  fig,  2  tab,  13  ref. 

Descriptors:  'Sulfur  dioxide,  'Water  pollution 
sources,  'Weather  data  collections,  'Acid  deposi- 
tion, 'Acid  rain,  'Atmosphere,  'Weather,  'Chem- 
istry of  precipitation,  'Path  of  pollutants,  'Air 
pollution,  'Rainfall,  'Atmospheric  physics,  'Sulfur 
emissions,  'Mathematical  studies,  Sulfates,  Predic- 
tion, Regression  analysis,  Distribution,  Monthly 
distribution. 

The  relation  between  sources  of  sulfur  dioxide  and 
precipitation  sulfate  concentrations  at  distant  re- 
ceptors is  investigated  to  provide  insight  into  the 
effectiveness  of  potential  acid-deposition  reduction 
strategies.  Large  variations  in  S02  emissions  from 
copper  smelters  in  the  southwestern  United  States, 
the  major  regional  sulfur  source,  between  1980  and 
1984,  provide  a  unique  opportunity  to  study  the 
source-receptor  relation.  During  this  interval,  the 
National  Atmospheric  Deposition  Program 
(NADP)  monitored  wet-precipitation  sulfate  con- 
centrations on  a  weekly  basis  at  Rocky  Mountain 
locations.  An  earlier  analysis  of  annual-average 
data  is  extended   by  examining  monthly  sulfate 


concentration  and  emission  data  for  1980-84. 
Monthly  data  are  shown  to  be  consistent  with  a 
linear  relation  between  emissions  and  concentra- 
tion, possessing  the  expected  properties  of  a 
source-receptor  relation.  Concentration  changes 
are  predicted  from  the  addition  of  a  new  smelter  at 
Nacozari,  Mexico,  expected  to  be  the  second-larg- 
est source  of  S02  in  North  America.  (Author's 
abstract) 
W87-04471 


UNRAVELLING  A  CENTURY  OF  ACID  POL- 
LUTION, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04473 


CELLULAR  READJUSTMENT  OF  BARLEY 
SEEDLINGS  TO  SIMULATED  ACID  RAIN, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04474 


ABNORMAL  POLARITY  OF  THUNDER- 
CLOUDS GROWN  FROM  NEGATIVELY 
CHARGED  AD*, 

New  Mexico  Inst,   of  Mining  and  Technology, 

Socorro. 

C.  B.  Moore,  B.  Vonnegut,  T.  D.  Rolan,  J.  W. 

Cobb,  and  D.  N.  Holden. 

Science  SCIEAS,  Vol.  233,  No.  4771,  p  1413-1416, 

September  26,    1986.   2  fig,   27  ref.   NFS  Grant 

GA433. 

Descriptors:  'Polarity,  'Clouds,  'Weather, 
•Lightning,  'Electrical  studies,  'Thunderclouds, 
•Thunderstorms,  'Atmospheric  physics,  Optical 
properties,  Storms. 

Experiments  were  carried  out  in  New  Mexico  to 
determine  whether  the  electrification  processes 
that  lead  to  the  formation  of  lightning  in  clouds  are 
influenced  by  the  polarity  of  the  charges  in  the  air 
from  which  the  clouds  grow.  The  normal,  positive 
space  charge  in  the  sub-cloud  air  was  reversed  by 
negative  charge  released  from  an  electrified  wire 
suspended  across  a  two-kilometer-wide  canyon. 
On  more  than  four  occasions  when  the  clouds  over 
the  wire  grew  and  became  electrified,  they  were  of 
abnormal  polarity  with  dominant  positive  charges 
instead  of  the  usual  negative  charges  in  the  lower 
part  of  the  cloud.  The  formation  of  these  abnor- 
mally electrified  clouds  suggests  that  the  electrifi- 
cation process  in  thunderclouds  can  be  initiated 
and  its  polarity  determined  by  the  small  charges 
that  are  present  in  the  atmosphere.  (Author's  ab- 
stract) 
W87-04476 


ACID     RAEN:     NEW      FEARS      PROMPTED 
CLEANUP, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04477 


POLLUTED  RAIN  FALLS  IN  SPAIN, 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04478 


EFFECTS  OF  MAGNESIUM  AND  CALCIUM 
FERTILIZATION,  OZONE  AND  ACID  MIST 
ON  THE  MTNERAL  NUTRITION,  FROST  RE- 
SISTANCE AND  BIOMASS  PRODUCTION  OF 
YOUNG  SPRUCE  TREES  (PICEA  ABIES  (L.) 
KARST)  (EENFLUSS  EENER  DUENGUNG  MIT 
MAGNESIUM  UND  CALCIUM,  VON  OZON 
UND  SAUREM  NEBEL  AUF  FROSTHAERTE, 
ERNAEHRUNGSZUSTAND  UND  BIOMASS- 
PRODUKTION  JUNGER  FICHTEN  (PICEA 
ABIES  (L.)  KARSD), 

Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 
matische  Botanik. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04489 


RESPONSE    OF    THE    ROOT    SYSTEM    OF 
PICEA  ABIES  (L.)  KARST  TO  FERTILIZER  AP- 


PLICATION   AND    FUMIGATION    OF    THE 

SPROUT    WITH    OZONE    AND    ACID    MIST 

(REAKTIONEN  DES  WURZELSYSTEMS  VON 

PICEA   ABIES   (L.)   KARST   AUF   MTNERAL- 

STOFFERNAEHRUNG  UND  AUF  BELASTUNG 

DES  SPROSSES  MIT  OZON  UND  SAUREM 

NEBEL), 

Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 

matische  Botanik. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04490 


EFFECTS  OF  OZONE  AND  ACID  MIST  ON 
THE  EPICUnCULAR  WAX  EM  THE  STOMA- 
TAL  ANTECHAMBER  OF  NEEDLES  OF 
PICEA  ABIES  (L.)  KARST  (EINFLUSS  VON 
OZON  UND  SAUREM  NEBEL  AUF  DD3 
STRUKTUR  DER  STOMATAEREN  WACHSP- 
FROPFEN  IN  DEN  NADELN  VON  PICEA 
ABIES  a.)  KARST), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Botanik. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04491 


INFLUENCE  OF  MTNERAL  NUTRITION, 
OZONE,  AND  ACID  MIST  ON  PHOTOSYN- 
THETIC  PARAMETERS  AND  STOMATAL 
CONDUCTANCE  OF  PICEA  ABIES  a.)  KARST 
(EENFLUSS  VON  MINERALSTOFFERNAEH- 
RUNG,  OZON  UND  SAUREM  NEBEL  AUF 
PHOTOSYNTHESE-PARAMETER  UND  STO- 
MATAERE  LErTFAEHIGKEIT  VON  PICES 
ABIEA  a.)  KARST), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Physik. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04492 


EFFECT  OF  MINERAL  NUTRITION,  OZONE 

AND   ACID   MIST  ON  THE  CONTENTS   OF 

ADENTNENUCLEOTIDES,  INORGANIC 

PHOSPHATE    AND    CARBOHYDRATES    EN 

NEEDLES  OF  PICEA  ABDZS  (L.)  KARST  (EEN- 

FLUSS  VON  MENERALSTOFFERNAEHRUNG, 

OZON    UND    SAUREM    NEBEL    AUF    DEN 

GEHALT  AN  ADENINNUCLEOITDEN,  ANOR- 

GANISCHEM  PHOSPHAT  UND  KOHLENHY- 

DRATEN  EN  NADELN  VON  PICEA  ABDZS  a.) 

KARST), 

Technische   Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl  fuer  Botanik. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04493 


EFFECT  OF  MENERAL  NUTRITION,  OZONE 
AND  ACID  MIST  ON  PEROXIDASE  ACTTvlTY 
EN  NEEDLES  OF  NORWAY  SPRUCE,  PICEA 
ABD2S  a.)  KARST  (EENFLUSS  VON  MINER- 
ALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL  AUF  PEROXIDASE-AKTTVI- 
TAETEN  EN  FICHTENNADELN,  PICEA  ABIES 
a.)  KARST), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Toxikologie  und  Biochemie. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04494 


ENFLUENCE  OF  MTNERAL  NUTRrnON, 
OZONE  AND  ACID  FOG  ON  ABSCISIC  ACID 
AND  ENDOLE  ACETIC  ACEO  EN  NEEDLES  OF 
PICEA  ABD2S  (L.)  KARST  (EENFLUSS  VON 
MENERALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL  AUF  ENDOLESSIGSAEURE 
UND  ABSCISENSAEURE  EN  NADELN  VON 
PICEA  ABIES  a.)  KARSD, 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04495 


ENFLUENCE  OF  MTNERAL  NUTRITION, 
OZONE  AND  ACEO  MIST  ON  THE  MONO- 
TERPENE  PATTERN  OF  NEEDLES  OF  PICEA 
ABIES  a.)  KARST  (EENFLUSS  VON  MENER- 
ALSTOFFERNAEHRUNG,        OZON         UND 


WATER  CYCLE— Field  2 


SAUREM  NEBEL  AUF  DAS  MONOTERPEN- 

MUSTER  DER  NADELN  VON  PICEA  ABIES 

(L.)  KARST), 

Technische   Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl  fuer  Botanik. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04496 

INFLUENCE     OF     MINERAL     NUTRITION, 
OZONE,  AND  ACTD  MIST  ON  THE  CONTENT 
OF   THE   FUNGITOXIC   COMPOUND   P-HY- 
DROXYACETOPHENONE  IN   SPRUCE  NEE- 
DLES (PICEA  ABD2S  (L.)  KARST)  (EINFLUSS 
VON  MTNERALSTOFFERNAEHRUNG,  OZON 
UND   SAUREM   NEBEL  AUF  DEN   GEHALT 
DER    FUNGITOXISCHEN    SUBSTANZ    P-HY- 
DROXY-ACETOPHENON     IN     FICHTENNA- 
DELN  (PICEA  ABIES  (L.)  KARST)), 
Technische    Univ.    Muenchen    (Germany,    F.R.). 
Inst,  fuer  Botanik  und  Microbiologic. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04497 


CONTENTS  OF  CHLOROPHYLL  AND  THE 
ANTIOXIDANTS  ASCORBIC  ACTD,  GLU- 
TATHION  AND  TOCOPHEROL  IN  SPRUCE 
NEEDLES  (PICEA  ABD2S  a.)  KARST)  AS  A 
FUNCTION  OF  MINERAL  NUTRITION, 
OZONE,  AND  ACTD  MIST  (GEHALTE  AN 
CHLOROPHYLL  UND  DEN  ANTIOXIDAN- 
TTEN  ASCORBAT,  GLUTATHION  UND  TO- 
COPHEROL IN  FICHTENNADELN  (PICEA 
ABD2S  a.)  KARST)  IN  ABHAENGIGKEIT  VON 
MrNERALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Toxikologie  und  Biochemie. 
For  primary  bibhographic  entry  see  Field  5C. 
W87-04498 


INVESTIGATIONS  ABOUT  THE  EFFECTS  OF 
ACID  DEPOSITION  AND  COMPENSATIVE 
LIMING  IN  THE  FOREST  OBJECTIVES  IN- 
STALLATION AND  HITHERTO  REALIZA- 
TION OF  THE  FTELD  EXPERIMENT  HOEGL- 
WALD INCLUSIVE  ACCOMPANYING  INVES- 
TIGATIONS UTERSUCHUNGEN  UEBER  DIE 
AUSWTRKUNGEN  DES  SAUREN  REGENS 
UND  DER  KOMPENSATORISCHEN  KAL- 
KUNG  DM  WALD  ZTELSETZUNG,  ANLAGE 
UND  BISHERIGE  DURCHFUEHRUNG  DES 
FREDLANDSEXPERIMENTS  HOEGLWALD 
EINSCHLD2SSUCH  BEGLEITENDER  UNTER- 
SUCHUNGEN), 

Technische   Univ.    Muenchen   (Germany,    F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
For  primary  bibhographic  entry  see  Field  5C. 
W87-04499 


EFFECT  OF  ARTIFICIAL  ACTO  RAIN  ON  THE 
DEVELOPMENT  OF  FINE-ROOTS  AND  MY- 
CORRHIZAE  OF  NORWAY  SPRUCE  (EIN- 
FLUSS VON  SAURER  BEREGNUNG  UND 
KALKUNG  AUF  Dffi  BIOMASSE  UND  MY- 
CORRHTZTERUNG  DER  FEINWURZELN  VON 
FICHTEN), 

Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Forstbotanik. 

For  primary  bibhographic  entry  see  Field  5C. 
W87-O4505 


Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
For  primary  bibhographic  entry  see  Field  5C. 
W87-04507 


Precipitation — Group  2B 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

For  primary  bibhographic  entry  see  Field  5B. 

W87-04515 


CHARACTERIZATION  AND  INVENTORY  OF 
ECTOMYCORRHIZAE  ON  SPRUCE  IN  THE 
HOEGLWALD  AND  THEHl  REACTION  TO 
ACDD  PRECIPITATION  (CHARAKTERISJER- 
UNG  UND  rNVENTUR  DER  FICHTEN-MY- 
CORRHIZEN  IM  HOEGLWALD  UND  DEREN 
REAKTIONEN  AUF  SAURE  BEREGNUNG), 
Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 
matische  Botanik. 

For  primary  bibhographic  entry  see  Field  5C. 
W87-O4506 


EFFECT  OF  SIMULATED  ACTO  RAIN  AND 
LIMING  ON  NEMATODES  (EINFLUSS  DER 
SAUREN  BEREGNUNG  UND  KALKUNG  AUF 
DTE  NEMATODENFAUNA), 


EFFECTS  OF  EXPERIMENTAL  ACTD  PRE- 
CIPITATION AND  LIMING  ON  VIGOR,  SPE- 
CTES  ABUNDANCE,  AND  MINERAL  NUTRI- 
TION OF  GROUND  VEGETATION  IN  A 
NORWAY  SPRUCE  STAND  (AUSWIRKUNGEN 
VON  SAURER  BEREGNUNG  UND  KALKUNG 
AUF  DTE  VnALITAET,  ARTENMAECHTIG- 
KEIT  UND  NAEHRSTOFFVERSORGUNG  DER 
BODENVEGETATION  EINES  FICHTENBES- 
TANDES), 

Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Bodenkunde. 

For  primary  bibhographic  entry  see  Field  5C. 
W87-04508 

SYNOPTICAL  DISCUSSION  OF  RESULTS  OF 

FTELD  EXPERIMENTS  ON  THE  INFLUENCE 

OF    ACTD    DEPOSITION    AND    LTMTNG    IN 

STANDS  OF  NORWAY  SPRUCE  (PICEA  ABIES 

(L.)  KARST  (ZUSAMMENFASSENDE  DISKUS- 

SION  DER  ERGEBNISSE  AUS  EXPERTMEN- 

TELLEN         FREBLAND-UNTERSUCHUNGEN 

UEBER  DEN  EINFLUSS  VON  SAUREN  NTE- 

DERSCHLAEGEN  UND  KALKUNG  IN  FICH- 

TENBESTAENDEN       (PICEA       ABIES       a.) 

KARST)), 

Munich  Univ.   (Germany,   F.R.).   Lehrstuhl  fuer 

Bodenkunde. 

For  primary  bibhographic  entry  see  Field  5C. 

W87-04511 

MESOSCALE  STORM  AND  DRY  PERIOD  PA- 
RAMETERS FROM  HOURLY  PRECTPTTA- 
TION  DATA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
J.  M.  Thorp. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
9,  p  1683-1689,  September  1986.  4  fig,  3  tab,  6  ref. 
EPA  Contract  DE-AC06-76RLO  1830,  Interagen- 
cy agreement  EPA-DW930059. 

Descriptors:  *Storms,  *Weather  data  collections, 
•Water  pollution  sources,  *Precipitation,  *Acid 
rain,  *Rainfall,  Pollutants,  National  Weather  Serv- 
ice, Northeastern  United  States,  Acidic  water,  Pre- 
cipitation scavenging,  Air  pollution. 

Precipitation  rate,  storm  duration  and  seasonal  var- 
iation of  precipitation  amount  are  some  of  the 
parameters  which  could  affect  the  deposition  of 
pollutants  that  contribute  to  the  acidity  of  lakes 
and  streams.  Hourly  precipitation  data  from  89 
first-order  National  Weather  Service  stations  in  the 
northeastern  United  States  were  used  to  define 
seasonal  wet-  and  dry-period  statistics.  Mean 
values  of  regional  storm  and  dry-period  duration 
and  of  precipitation  rates  for  storms  and  precipita- 
tion events  for  each  season  were  calculated.  Fre- 
quency distribution  of  regional  storm  and  dry 
period  duration  allow  comparison  of  seasonal  vari- 
ations and  characteristics.  Such  statistics  serve  as 
input  parameters  for  studies  and  models  in  order  to 
provide  a  better  understanding  of  the  deposition  of 
acidic  pollutants  by  precipitation.  (Author's  ab- 
stract) 
W87-04512 

TRAJECTORY  ANALYSIS  OF  WET  DEPOSI- 
TION AT  WHTTEFACE  MOUNTAIN:  A  SENSI- 
TIVITY STUDY, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Rockville,  MD.  Air  Resources  Labs. 
For  primary  bibhographic  entry  see  Field  5B. 
W87-04513 


MODEL  OF  SULPHATE  PRODUCTION  IN  A 
CAP  CLOUD  AND  SUBSEQUENT  TURBU- 
LENT DEPOSITION  ONTO  THE  HTLL  SUR- 
FACE, 

University   of  Manchester   Inst,   of  Science   and 
Technology  (England).  Dept.  of  Physics. 
For  primary  bibhographic  entry  see  Field  5B. 
W87-04516 


MODELING  OF  THE  1900-1980  TREND  OF 
PRECTPITATION  ACIDITY  AT  HUBBARD 
BROOK,  NEW  HAMPSHIRE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

For  primary  bibhographic  entry  see  Field  5B. 

W87-04517 

DETERMINATION  OF  TRACE  METALS  IN 
RAIN  WATER  BY  DD7FERENTIAL-PULSE 
STRIPPING  VOLTAMMETRY, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibhographic  entry  see  Field  5A. 
W87-04518 

ECONOMIC  VALUE  OF  SEASONAL-PRECTPI- 
TATION  FORECASTS:  THE  FALLOWING/ 
PLANTING  PROBLEM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

B.  G.  Brown,  R.  W.  Katz,  and  A.  H.  Murphy. 
Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  7,  p  883-841,  July  1986.  6 
fig,  3  tab,  18  ref.  NOAA  Grant  NA82AA-D-00042, 
NFS  Grants  ATM-8209713  and  ATM-8507495. 

Descriptors:  *  Precipitation,  'Planting  manage- 
ment, 'Forecasting,  'Weather  forecasting,  'Fal- 
lowing, 'Rainfall,  'Decision  making,  'Weather 
data  collections,  Local  precipitation,  Rain  gages, 
Great  Plains,  National  Weather  Service,  Predic- 
tion. 

The  fallowing/planting  problem  is  an  example  of 
decision  making  which  can  be  sensitive  to  meteor- 
ological information.  Wheat  farmers  in  the  drier, 
western  portions  of  the  Great  Plains  must  decide 
each  spring  whether  to  plant  a  crop  or  to  let  their 
land  he  fallow.  Information  that  could  be  used  to 
make  this  decision  includes  the  soil  moisture  at 
planting  time  as  well  as  a  forecast  of  growing- 
season  precipitation.  Current  seasonal  precipitation 
forecasts  issued  by  the  National  Weather  Service 
have  minimal  economic  value  in  such  decision 
making.  However,  modest  improvements  in  the 
quality  of  the  forecasts  would  lead  to  large  in- 
creases in  value,  and  perfect  information  would 
possess  great  value.  In  addition,  forecast  value  is 
found  to  be  sensitive  to  changes  in  crop  price  and 
precipitation  climatology.  In  particular,  the  shape 
of  the  curve  relating  forecast  value  to  forecast 
quality  is  quite  dependent  on  the  amount  of  grow- 
ing-season precipitation.  (Author's  abstract) 
W87-04521 


LAKE  RESOURCES  AT  RISK  TO  ACTDIC  DEP- 
OSITION IN  THE  UPPER  MTDWEST, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibhographic  entry  see  Field  5B. 
W87-04530 


ORGANIC  ACIDS  IN  SPRINGTIME  WISCON- 
SIN PRECTPITATION  SAMPLES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibhographic  entry  see  Field  5B. 
W87-04514 


FLUORIDE  CYCLING  rN  NATURE  THROUGH 
PRECIPITATION, 


DETERMINATION  OF  ORGANIC  AND  INOR- 
GANIC ACTD  SPECIES  IN  THE  ATMOS- 
PHERE AND  IN  RAIN-WATER  BY  ION  CHRO- 
MATORGRAPHY, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

For  primary  bibhographic  entry  see  Field  5A. 

W87-04534 


Fiold  2— WATER  CYCLE 
Group  2B — Precipitation 

DETERMINATION  OF  NITRATE  AND  SUL- 
PHATE IN  RAIN-WATER  BY  CAPILLARY 
ISOTACHOPHORESIS, 

Komenskeho  Univ.,   Bratislava  (Czechoslovakia). 

Inst,  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04535 


ALPINE  TUNDRA  SOLL  BACTERIAL  RE- 
SPONSES TO  INCREASED  SOIL  LOADING 
RATES  OF  ACID  PRECIPITATION,  NITRATE, 
AND  SULFATE,  FRONT  RANGE,  COLORADO, 
U.S.A., 

Colorado  Univ.  at  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04551 


DYNAMIC      CALD3RATION      OF      TIPPING 
BUCKET  RALNGAUGES, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04557 


SIMPLE  AND  EFFICIENT  CONCEPTUAL 
CATCHMENT  MODEL  ALLOWING  FOR  SPA- 
TIAL VARIATION  IN  RAINFALL, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04559 


OPTIONS  FOR  FINANCING  ACID  RAIN  CON- 
TROLS, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-04568 


ESTIMATING  CATCHMENT  WATER  QUAL- 
ITY RESPONSE  TO  ACLD  DEPOSITION 
USING  MATHEMATICAL  MODELS  OF  SOIL 
ION  EXCHANGE  PROCESSES, 

Virginia  Univ.,  Charlottesville. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04587 


WATER      QUALITY      OF      AGRICULTURAL 
COASTAL  PLAIN  WATERSHEDS, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04625 


STRATOSPHERIC  CONDUCTIVITY  VARI- 
ATIONS OVER  THUNDERSTORMS, 

Washington  Univ.,  Seattle.  Space  Sciences  Div. 
R.  H.  Holzworth,  K.  W.  Norville,  P.  M.  Kintner, 
and  S.  P.  Powell. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  12,  p  13257-13263,  November  20, 
1986.  3  fig,  24  ref.  NSF  Grants  ATM  8212283  and 
ATM  8411326;  NASA  Grant  NAGW-724. 

Descriptors:  'Weather  data  collections,  'Remote 
sensing,  •Thunderstorms,  'Stratospheric  conduc- 
tivity, 'Storms,  'Conductivity  variations,  Light- 
ning, Conductivity,  Relaxation  technique,  Vector 
field  measurements,  Langmuir  probe-impedance 
method,  Stratosphere,  Weather. 

The  first  in-situ  observation  of  variations  in  the 
electrical  conductivity  over  thunderstorms  at  26 
km  altitude  are  reported.  The  vector  electric  field, 
positive  and  negative  polar  conductivity,  and  opti- 
cal lightning  power/flash  were  measured  by  pay- 
loads  on  superpressure  balloons  in  the  southern 
hemisphere  in  early  1984.  In  72%  of  the  thunder- 
storms periods  observed  (or  in  23  of  32  periods) 
there  were  clear  cases  of  conductivity  variations 
while  the  balloons  were  over  the  thunderstorms. 
Examples  from  two  separate  balloons  at  widely 
separated  dates  and  locations  showing  both  day- 
time and  nighttime  events  were  presented.  The 
conductivity  measurements  are  made  with  the  re- 
laxation technique,  and  the  vector  field  measure- 


ments are  based  on  the  double  Langmuir  probe 
high-impedance  method.  The  positive  and  negative 
conductivity  measurements  vary  independently 
and  have  a  different  temporal  profile  than  the  dc 
electric  field.  The  polar  conductivity  variations 
can  exceed  a  factor  of  2  at  this  altitude.  In  seven  of 
the  nine  most  intense  thunderstorm  events  the  total 
conductivity  increased,  while  in  only  one  of  these 
nine  events  did  it  decrease  (one  event  had  no 
change).  Implications  of  these  observations  for 
global  current  patterns  are  discussed.  (Author's 
abstract) 
W87-04673 


KINETICS  OF  HYDROGEN  PEROXIDE- 
SULFUROV)  REACTION  IN  RAINWATER 
COLLECTED  AT  A  NORTHEASTERN  U.S. 
SITE, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

Y.  N.  Lee,  J.  Shen,  P.  J.  KJotz,  S.  E.  Schwartz, 
and  L.  Newman. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  12,  p  13264-13274,  November  20, 
1986.  7  fig,  1  tab,  48  ref.  DOE  Contract  DE-AC02- 
76CH00016. 

Descriptors:  'Water  pollution  effects,  'Rainwater, 
'Rainfall,  'Kinetics,  'Chemical  reactions,  'Acid 
rain,  'Precipitation,  'Snowmelt,  Long  Island,  Hy- 
drogen ion  concentration,  Conductivity,  Clouds. 

The  kinetics  of  the  reaction  of  dissolved  S(IV) 
with  H202  was  studied  in  freshly  collected  pre- 
cipitation samples  in  order  to  examine  whether 
there  exist  any  important  influences  on  this  reac- 
tion from  trace  constituents  present  in  natural  at- 
mospheric liquid  water,  that  is,  rainwater  and 
snowmelt.  The  kinetic  study  was  carried  out  on 
over  300  freshly  collected  samples  obtained  at 
Brookhaven  National  Laboratory,  Long  Island, 
NY,  during  the  period  from  October  1983  to  Sep- 
tember 1985.  The  second  order  rate  constant 
which  was  determined  using  the  precipitation  sam- 
ples covering  pH  range  3.3-5.6,  was  found  to  be 
linearly  dependent  on  H(+)  concentration,  con- 
forming to  results  previously  obtained  with  puri- 
fied water.  The  observed  scatter  in  the  rate  con- 
stant is  examined  and  discussed.  The  small  negative 
bias  observed  on  the  kinetics  of  this  reaction  is  not 
expected  to  exert  an  appreciable  effect  on  the 
extent  of  atmospheric  S02  oxidation,  especially 
under  conditions  in  which  the  reagent  concentra- 
tions are  high,  and  the  reaction  tends  to  be  com- 
plete within  cloud  lifetimes.  The  use  of  rate  con- 
stants for  this  reaction,  determined  using  purified 
water  in  numerical  calculations  and  modeling,  is 
therefore  justified.  (Wood-PTT) 
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ZONAL  AND  GEOGRAPHICAL  DISTRIBU- 
TIONS OF  CIRRUS  CLOUDS  DETERMINED 
FROM  SAGE  DATA, 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
G.  E.  Woodbury,  and  M.  P.  McCormick. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  2,  p  2775-2785,  February  20,  1986.  6 
fig,  9  ref. 

Descriptors:  'Cirrus  clouds,  'Clouds,  'SAGE, 
•Cloud  distribution,  'Remote  sensing,  'Weather 
data  collections,  Data  interpretation,  Tropopause, 
Tropics,  Geographical  distribution,  Comparison 
studies. 

An  analysis  using  Stratospheric  Aerosol  and  Gas 
Experiment  (SAGE)  data  for  the  period  February 
1979  to  November  1981  was  performed  to  deter- 
mine the  spatial  extent  and  frequency  of  occur- 
rence of  cirrus  clouds  over  a  large  portion  of  the 
earth's  surface.  The  effective  field  of  view  corre- 
sponding to  the  determined  frequency  was  100  sq 
km.  A  by-product  of  the  study  reveals  the  statistics 
of  tropospheric  observations  opportunities  for  a 
limb-sounding  satellite  sensor  by  determining  the 
percentage  of  times  of  successful  penetration  to  a 
given  height  or  depth  below  the  tropopause.  The 
results  of  the  analysis  showed  that  optically  thick 
cirrus  clouds  form  most  often  in  the  mid-latitudes 
and  over  the  tropics,  with  a  distinct  minima  near 


the  latitude  bands  of  20  deg-30  deg  north  and 
south.  The  zonally  averaged  latitudinal  distribu- 
tions of  cirrus  clouds  observed  by  SAGE  com- 
pared very  well  with  the  Nimbus  5  selective  chop- 
per radiometer  (SCR)  observations  in  shape  but 
not  in  magnitude.  SAGE  showed  about  twice  the 
magnitude  of  the  SCR  results.  The  percentage  of 
tropospheric  observational  opportunities  down  to  7 
km  was  as  high  as  60%  in  the  upper  latitudes.  A 
geographical  presentation  of  the  SAGE  results 
showed  the  growth  and  seasonal  movement  of 
high-cloud  features  were  in  good  agreement  with 
previous  studies.  (Author's  abstract) 
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ESTIMATES   OF  NITRATE   FORMATION   IN 
RAIN  AND  SNOW  SYSTEMS, 

Ford  Motor  Co.,  Dearborn,  MI. 
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CHEMICAL  AND  MICROPHYSICAL  STUDIES 
OF  NONPRECIPITATING  SUMMER  CLOUD 
IN  ONTARIO,  CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 
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RATE  OF  PRECIPITATION  SCAVENGING  OF 
NITRATES  ON  CENTRAL  LONG  ISLAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04678 
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port, 'Mathematical  equations,  Boundary  layers, 
Cloud  layers,  Turbulence  data,  Statistical  studies, 
Pennsylvania,  Ohio. 

Turbulence  data  obtained  from  107  aircraft  pene- 
trations of  isolated,  nonprecipitating  cumulus 
clouds  over  suburban  and  rural  areas  in  the  vicinity 
of  Lancaster,  PA  and  Columbus  OH  are  used  to 
derive  statistical  parameters  associated  with  the 
transport  of  ozone  to  and  from  the  underlying 
boundary  layer.  The  parameters  are  determined  by 
the  difference  in  ozone  concentration  between  the 
cloud  layer  and  boundary  layer.  The  total  cloud 
flux,  defined  as  the  transport  across  a  horizontal 
plane  within  a  cloud  due  to  mean  and  turbulent 
cloud  motions,  was  determined.  Cloud  turbulence 
contributes  about  30%  to  the  total  cloud  flux. 
(Wood-PTT) 
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NONISOTHERMAL  EMISSrVTTY  AND  AB- 
SORPTIVITY FORMULATION  FOR  WATER 
VAPOR, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 
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SFERICS  RATE  IN  RELATION  TO  THUNDER- 
STORM DIMENSIONS, 

McGill  Weather  Radar  Observatory,  Ste.  Anne  de 
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tab,  18  ref. 

Descriptors:      'Thunderstorms,      'Sferics     rates, 
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WATER  CYCLE— Field  2 
Precipitation — Group  2B 


•Mathematical    studies,    Mathematical    equations, 
Statistical  studies,  Weather,  Wind  shear,  Case  stud- 


On  the  basis  of  data  from  three  days  in  1978,  the 
relation  between  thunderstorm  dimensions  and 
electrical  activity  was  investigated  to  determine 
the  relative  importance  of  thunderstorm  size  and 
thunderstorm  environment  on  the  sferics  rate.  Sfer- 
ics  were  recorded  continuously  by  a  wide  band 
(100  -I-  or  -  50  kHz)  crossed-loop  radio  direction 
finder  located  at  the  radar  site;  precipitation  data 
during  the  corresponding  period  came  from  the 
radar  volume  scan.  The  number  of  sferics  associat- 
ed with  specific  storms  and  recorded  in  5-min 
intervals  varied  from  a  few  tens  to  a  few  thou- 
sands, depending  on  the  dimensions  of  the  source 
storm  and  on  its  distance  from  the  sferics  receiver. 
For  four  thunderstorm  situations  this  variation  was 
reduced  to  a  small  scatter,  with  standard  deviations 
corresponding  to  factors  of  1.17-1.47,  by  fitting  the 
data  with  the  appropriate  derived  empirical  rela- 
tion. For  three  of  the  four  sets  of  data  analyzed, 
there  was  a  nearly  linear  relation  between  the 
sferics  rate  and  the  storm's  area;  for  a  supercell 
storm  the  relation  was  higher  than  linear.  For 
thunderstorms  between  50  and  300  km  distant  the 
number  of  recorded  sferics  decreased  exponential- 
ly, by  a  factor  of  about  2  every  45  km.  Thunder- 
storm height  appeared  the  dominant  parameter  de- 
termining the  rate  of  electrical  activity;  the  greater 
effect  of  thunderstorm  height  was  found  associated 
with  a  stronger  wind  shear  in  the  7.5-12  km  layer. 
(Author's  abstract) 
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Mixing  ratios  of  tropospheric  CO  as  measured  by 
an  aircraft-mounted  radiometer  over  Saudi  Arabia, 
the  Arabian  Sea,  and  northern  India  during  May 
and  June  1979  are  reported.  During  early  May, 
exceptionally  high  CO  levels  were  detected  over 
Saudi  Arabia,  and  strong  horizontal  gradients  in 
CO  mixing  ratios  were  seen  to  develop  over  a 
period  of  several  days.  Over  the  Arabian  Sea, 
mixing  ratios  of  the  order  of  150  parts  per  billion 
by  volume  were  observed  before  the  monsoon 
onset,  and  a  pronounced  decrease  in  CO  was  de- 
tected toward  the  equator.  Subsequent  measure- 
ments after  the  monsoon  had  become  established 
revealed  a  consistent  decrease  in  CO  mixing  ratio 
across  this  region.  Analysis  of  aircraft  dropsonde 
data  and  constant  pressure  daily  streamline  charts 
lend  strong  support  to  the  hypothesis  that  this 
reduction  is  associated  with  influx  of  CO-poor 
southern  hemisphere  air  in  the  monsoon  southwes- 
terlies.  (Author's  abstract) 
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Dissolved  transition  metal  ions  (TMI)  are  common 
constituents  of  atmospheric  droplets.  They  are 
known  to  catalyze  sulfur  oxidation  in  droplets  and 
are  suspected  of  being  involved  in  other  chemical 
processes  as  well.  The  relevant  equilibrium  con- 
stants and  chemical  reactions  of  the  major  TMI 
(iron,  manganese,  copper,  and  nickel),  their  ability 
to  form  complexes  in  aqueous  solution,  and  their 
potential  involvement  in  photochemical  processes 
in  atmospheric  droplets  were  reviewed.  Among 
the  results  are  the  following:  (1)  The  major  Fe(III) 
species  in  atmospheric  water  droplets  are 
Fe(OH)(H20)5(2+),  Fe(OH)2(H20)4(+).  and 
Fe(S03)(H20)5(  +  );  the  partitioning  among  these 
complexes  is  a  function  of  pH.  In  contrast,  Cu(II), 
Mn(II),  and  Ni(II)  exist  almost  entirely  in  the 
droplets  as  hexaquo  complexes.  (2)  Within  the 
tropospheric  solar  spectrum,  some  of  the  complex- 
es of  Fe(III)  have  large  absorption  cross  sections. 
Cross-section  data  for  several  of  the  complexes 
were  reported.  Absorption  of  solar  photons  by 
such  complexes  is  generally  followed  by  cleavage, 
which  in  the  same  process  reduces  the  iron(Iip 
atom  and  produces  a  reactive  free  radical.  This 
mechanism  has  the  potential  to  be  a  significant  and 
heretofore  unappreciated  source  of  free  radicals  in 
atmospheric  droplets.  (3)  TMI  participate  in  redox 
reactions  with  H202  and  its  associated  species 
H02(.)  and  02(-).  These  reactions  furnish  the  po- 
tential for  catalytic  cycles  involving  TMI  in  atmos- 
pheric droplets  under  a  variety  of  illumination  and 
acidity  conditions.  (4)  A  number  of  organic  proc- 
esses in  atmospheric  droplets  may  involve  TMI. 
Among  these  processes  are  the  production  and 
destruction  of  alkylhydroperoxides,  the  chemical 
chains  linking  R02(.)  radicals  to  stable  alcohols 
and  acids,  and  the  oxidation  of  aliphatic  aldehydes 
to  organic  acids.  (Author's  abstract) 
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VISSR  (visible  and  infrared  spin-scan  radiometer) 
atmospheric  sounder  (VAS)  radiances  and  conven- 
tional surface  temperature  and  dewpoint  data  are 
used  in  several  combinations  within  a  regression 
approach  to  determine  the  optimum  resolution  and 
accuracy  of  precipitable  water  (PW)  fields  re- 
trieved from  satellite  observations.  Point  retrievals 
at  radiosonde  stations  are  used  to  determine  the 
numerical  accuracy  of  each  retrieval  technique, 
and  image  sequences  of  the  retrieved  PW  fields  are 
used  to  determine  the  temporal  stability  and  spatial 
coherence  of  mesoscale  PW  features.  VAS  chan- 
nels 5,  6,  7,  and  8  (at  13,  4.5,  12,  and  11  micron) 
and  the  surface  dewpoint  contribute  the  most  in- 
formation to  regression-based   retrievals  of  PW. 


The  most  accurate  PW  retrievals  are  obtained 
when  radiances  are  averaged  to  a  resolution  of  15 
to  60  km.  A  physical  split-window  approach  pro- 
vides better  PW  estimates  than  regression  when 
only  the  11-  and  12-micron  VAS  channels  are 
available  (as  when  the  satellite  operates  in  a  multi- 
spectral  image  mode)  or  when  radiosonde-based 
training  is  limited  to  only  one  time  period.  (Au- 
thor's abstract) 
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Vigorous  efforts  to  obtain  reductions  in  the  emis- 
sions of  acidifying  compounds  S02  and  NOx  to 
the  atmosphere  are  in  part  based  on  the  premise 
that  such  reductions  wUl  restore  acidified  waters. 
The  magnitude  and  rate  of  response  of  natural 
ecosystems  to  changes  in  acid  loading  is,  however, 
not  well  known,  largely  because  such  effects  have 
been  difficult  to  document  in  the  absence  of  large- 
scale  reductions.  Projects  Rain  (Reversing  Acidifi- 
cation In  Norway)  is  a  5-yr  international  research 
project  aimed  at  investigating  the  effect  on  water 
and  soil  chemistry  of  changing  acid  deposition  to 
whole  catchments.  The  project  comprises  2  paral- 
lel large-scale  experimental  manipulations  ~  artifi- 
cial acidification  at  Sogndal  and  exclusion  of  acid 
rain  at  Risdalsheia.  Treatment  at  Sogndal  com- 
menced April  1984  with  the  acidification  of  the 
snowpack  by  addition  of  H2S04  (SOG2)  and  a  1:1 
mixture  of  H2S04  and  HN03  (SOG4).  Prelimi- 
nary results  indicate  rapid  and  significant  response 
in  runoff  chemistry  to  the  acid  treatment;  pH  de- 
creased (to  as  low  as  4.1  during  snowmelt  in  1984); 
S04,  N03,  and  labile  Al  increased.  Response 
during  snowmelt  1985  was  modest  relative  to  1984. 
At  Risdalsheia  treatment  began  in  June  1984  with 
the  mounting  of  the  transparent  panels  on  the  roofs 
at  KIM  catchment  (treatment  by  deacidified  rain) 
and  EGIL  catchment  (control  with  ambient  acid 
rain).  Preliminary  data  for  the  first  year  indicate 
that  most  runoff  samples  from  KIM  contain  much 
lower  N03  concentrations,  about  20  to  30%  lower 
S04  levels  and  pH  0.1  to  0.3  units  higher  than 
runoff  from  EGIL  catchment.  The  treatments  con- 
tinue in  1985-87.  Project  RAIN  provides  experi- 
mental evidence  bearing  on  target  loading,  revers- 
ibility of  acidification,  and  the  processes  linking 
acid  deposition,  soil  acidification  and  freshwater 
acidification.  (Alexander-PTT) 
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TRY ON  AND  NEAR  THE  PRECAMBRIAN 
SHIELD  OF  WESTERN  CANADA, 

Saskatchewan  Research  Council,  Saskatoon. 

S.  R.  Shewchuk. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  115-123,  September  1986.  1  fig,  5  tab,  19 

ref. 

Descriptors:  'Water  pollution  sources,  •Rainfall, 
•Lakes,  'Snow,  •Water  analysis,  'Surveys,  'Acid 
rain,  Deposition,  Sulfur  emissions,  Canada,  Sul- 
fates, Metals,  Precambrian  Shield. 

At  several  locations  in  western  Canada  the  Pre- 
cambrian Shield  is  sensitive  to  acidic  deposition. 
There  are  significant  point  source  emitters  of  SOx 
and  NOx  within  and  near  this  area.  An  emissions 
inventory  for  these  sources  is  given  in  Still  Waters. 
Regional  surveys  of  rain,  snow  and  lake  water 
chemistry  have  been  conducted  in  several  loca- 
tions of  western  Canada  which  are  considered 
sensitive  to  acidic  deposition  and  are  within  several 
hundred  kilometers  of  major  Canadian  point 
source  emitters  (664,000  ton  S02  in  1981).  Snow 
and  rain  in  the  western  Precambrian  Shield  is 
acidic  with  pH  values  generally  ranging  between 
5.0  and  6.4.  However,  there  is  little  evidence  to 
suggest  that  the  area  is  receiving  significant 
amounts  of  acidic  deposition.  Total  deposition  of 
sulfate  is  approximately  2  kg/ha  between  the 
months  of  April  to  October  in  1983.  Environmen- 
tal impacts  at  present  are  minimal  with  most  small 
lakes  in  the  region  having  pH  values  near  neutrali- 
ty and  low  concentrations  of  metals  such  as  Al. 
(Alexander-PTT) 
W87-O4702 


ACIDIC  PRECIPLTATION  IN  WESTERN 
NORTH  AMERICA:  TRENDS,  SOURCES,  AND 
ALTITUDE  EFFECTS  EN  NEW  MEXICO  1979- 
1985, 

New  Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O4703 


PATTERNS    OF    ACEO    DEPOSITION    TO    A 
DANISH  SPRUCE  FOREST, 

Technical  Univ.  of  Denmark,   Lyngby.   Lab.  of 

Environmental  Science  and  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O4704 


CHEMICAL  COMPOSTTION  OF  PRECIPITA- 
TION AT  LONG  ISLAND,  NY, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O4705 


COMPARISON  OF  SUMMER  AND  WINTER 
MEASUREMENTS  OF  ATMOSPHERIC  NI- 
TROGEN AND  SULPHUR  COMPOUNDS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04706 


MONTHLY  MEAN  SPATIAL  VARIATIONS  OF 
DRY  DEPOSITION  VELOCITIES  OF  OXIDES 
OF  SULPHUR  AND  NITROGEN, 

Department  of  the  Environment,  Ottawa  (Ontar- 

io). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04709 


EDDY  CORRELATION  MEASUREMENTS  OF 
DRY  DEPOSITION  FLUXES  USING  A  TUNA- 
BLE DIODE  LASER  ABSORPTION  SPEC- 
TROMETER GAS  MONITOR, 

Ontario  Hydro  Research  Lab.,  Toronto. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04710 


EFFECT  OF  A  STRATUS  CLOUD  ON  THE  RE- 
DISTRIBUTION AND  TRANSFORMATION  OF 
POLLUTANTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04711 


MODELING  OF  THROUGHFALL  CHEMIS- 
TRY AND  INDIRECT  MEASUREMENT  OF 
DRY  DEPOSITION, 

Oklahoma    State    Univ.,    Stillwater.    School    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04713 


COMPOSITION  OF  PRECIPITATION  AT  SNO- 
QUALMIE  PASS  AND  STEVENS  PASS  IN  THE 
CENTRAL  CASCADES  OF  WASHINGTON 
STATE, 

Central  Washington  Univ.,  Ellensburg.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04714 


PRECIPLTATION     CHEMISTRY     MEASURE- 
MENT IN  ALBERTA, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04715 


RAINFALL  ACEOJTY  IN  NORTHERN   BRIT- 
AIN -  EXPLORTNG  THE  DATA, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04716 


ROLE  OF  ALKALINE  MATERIALS  EN  PRE- 
CIPITATION CHEMISTRY:  A  BRIEF  REVIEW 
OF  THE  ISSUES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04717 


SPATIAL  AND  TEMPORAL  PATTERN  OF 
SULFATE  AND  NITRATE  WET  DEPOSITION 
EN  ONTARIO, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04719 


UNCERTAINTIES  IN  ESTIMATING  AREAL 
MEANS:  WITH  APPLICATIONS  TO  NADP/ 
NTN  DATA, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  SB. 

W87-04722 


WET  AND  DRY  DEPOSITION  OF  SULPHATES 
AND  NITRATES  EN  EASTERN  CANADA:  1979- 
1982, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04723 


OVERVIEW  OF  HISTORICAL  AND  PALEO- 
COLOGICAL  STUDD3S  OF  ACIDIC  AIR  POL- 
LUTION AND  ITS  EFFECTS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04724 


BIOLOGY  AND  CHEMISTRY  OF  THREE 
PENNSYLVANIA  LAKES:  RESPONSES  TO 
ACID  PRECIPITATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04741 


MANGANESE  BIOGEOCHEMISTRY  EN  A 
SMALL  ADKONDACK  FORESTED  LAKE  WA- 
TERSHED, 

Geological   Survey,    Doraville,    GA.    Water   Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-04754 


EFFECTS  OF  ACIDITY  OF  SIMULATED  RAEN 
AND  LTS  ENFLUENCE  ON  THE  PHYTOTOXI- 
CITY  OF  CHLORSULFURON  ON  VELVET- 
LEAF  AND  BARLEY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04826 


UNUSUAL  CLOUDS  OVER  PERTH,  WESTERN 
AUSTRALIA, 

A.  J.  Prata,  and  L.  Van  Burgel. 

Weather  WTHRAL,  Vol.  41,  No.  10,  p  320-327, 

October  1986.  6  fig,  3  ref. 

Descriptors:  •Clouds,  'Cloud  physics,  •Perth, 
Australia,  •Synoptic  analysis,  *Weather  patterns, 
Wind,  Sea  breezes,  Thunderstorms. 

Unusual  cloud  formations  attributed  to  the  colli- 
sion of  a  cold  density  current  from  a  collapsing 
cumulonimbus  cloud  with  a  light  southwesterly  sea 
breeze  were  observed  over  Perth,  Australia  on 
January  31,  1985.  Radar  reports  from  the  airport 
indicated  strong  echoes  to  the  north  and  east,  and 
thunderstorms  to  the  north  brought  heavy  rainfall 
and  hail.  A  feature  of  the  summer  weather  in  the 
southwest  corner  of  western  Australia  is  the  occur- 
rence of  sea  breezes  in  the  afternoon.  Their  onset 


WATER  CYCLE— Field  2 
Snow,  Ice,  and  Frost — Group  2C 


and  strength  depend  on  local  conditions  as  well  as 
the  general  synoptic  pattern.  It  is  postulated  that 
the  sea  breeze  air  was  forced  to  ride  on  top  of  a 
cold  outflowing  current  which  would  account  for 
the  flat  bases  of  the  clouds  and  their  shallow 
vertical  extent.  The  low  level  cold  air  flowing 
outwards  from  a  thunderstorm  is  an  example  of  a 
density  current.  The  role  of  the  overall  synoptic 
situation  may  also  have  been  important  for  the 
generation  of  this  phenomenon.  (Michael-PTT) 
W87-04839 


EFFECTS  OF  ENHANCED  INITIAL  MOIS- 
TURE FIELDS  ON  SIMULATED  RAINFALL 
OVER  WEST  AFRICA  AND  THE  EAST  ATLAN- 
TIC, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

N.  T.  Diallo,  and  W.  M.  Frank. 

Monthly  Weather  Review  MWREAB,  Vol.  114, 

No.  10,  p  1811-1821,  October  1986.  12  fig,  1  tab,  25 

ref.  NSF  Grant  ATM-8317013. 

Descriptors:  'Moisture  fields,  *Mathematical 
models,  'Weather  forecasting,  'Remote  sensing, 
•Rainfall,  'Simulated  rainfall,  'Tropical  rainfall, 
'Numerical  simulations,  'Simulation,  Forecasting, 
West  Africa,  Atlantic  Ocean,  Satellite  technology, 
Rawinsonde  soundings,  Numerical  forecasts,  Nu- 
merical simulations,  Performance  evaluation. 

Numerical  simulations  of  a  24-h  period  during 
GATE  are  performed  to  evaluate  the  impact  of 
enhanced  initial  moisture  fields  on  short  range 
forecasts  of  tropical  rainfall.  The  domain  covers 
West  Africa  and  most  of  the  eastern  half  of  the 
Atlantic  Ocean.  A  version  of  the  Pennsylvania 
State  University  Mesoscale  Model  is  used,  and 
results  are  verified  against  satellite  rainfall  esti- 
mates. The  initial  moisture  fields  are  enhanced 
subjectively  using  visible  satellite  imagery,  avail- 
able rawinsonde  soundings  and  monthly  mean 
soundings.  The  rainfall  forecasts  with  initial  mois- 
tures enhanced  throughout  the  analysis  region 
clearly  outperform  forecasts  which  use  either  the 
unaltered  initial  moisture  analysis  or  an  analysis 
performed  with  selectively  enhanced  moisture 
soundings.  The  former  produce  better  zonal  and 
meridional  distributions  of  rain,  narrower  and 
more  intense  intertropical  convergence  zone  re- 
gions and  stronger  local  maxima  in  agreement  with 
verification.  The  success  of  the  relatively  simple 
moisture  enhancement  used  in  this  study  suggest 
that  satellite-enhanced  moisture  analysis  will  have 
a  major  impact  on  short-range  numerical  forecasts 
of  tropical  rainfall.  (Author's  abstract) 
W87-04973 


SOME    COMMENTS    ON    PASSIVE    MICRO- 
WAVE MEASUREMENT  OF  RAIN, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.   Goddard  Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04975 


EXAMINATION  OF  A  SUBGRID-SCALE  PAR- 
AMETERIZATION FOR  THE  TRANSPORT  OF 
POLLUTANTS  IN  A  NONPRECrPITATING 
CUMULUS  CLOUD  ENSEMBLE, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 

Materials  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04992 


REMOVAL  OF  SULPHUR  DIOXIDE  TN  A 
TWO-DIMENSIONAL  RAIN  SYSTEM  BASED 
ON  A  SCALE  ANALYSIS  OF  THE  CONSERVA- 
TION EQUATIONS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04993 
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RECORD  ST.  CLAD*  RIVER  ICE  JAM  OF  1984, 


National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

J.  A.  Derecki,  and  F.  H.  Quinn. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
112,  No.  12,  p  1182-1194,  December  1986.  10  fig,  4 
ref. 

Descriptors:  'Ice  jams,  'St.  Clair  River,  'Great 
Lakes,  'Lake  level,  'Water  level,  'Water  level 
fluctuations,  Navigation,  Lakes,  Computer  simula- 
tions, Ice. 

The  record  St.  Clair  River  ice  jam  of  April  1984 
produced  major  impacts  on  the  levels  and  flows  of 
the  Great  Lakes,  and  on  navigation  throughout  the 
system.  Flows  in  the  river  were  monitored  by 
continuously  recording  electromagnetic  current 
meters  at  a  flow  measuring  station  located  in  the 
upper  river,  near  its  head.  The  water  levels  of 
Lake  St.  Clair  and  of  the  St.  Clair  River  were 
measured  at  a  number  of  sites.  Following  the  onset 
of  the  jam,  Lake  St.  Clair  water  levels  dropped 
about  0.6  m  as  the  inflow  was  decreased  by  the 
jam.  At  the  peak  of  the  jam  the  flows  were  re- 
duced by  approximately  65%.  The  jam  had  a  dura- 
tion of  24  days.  Following  the  jam  breaking  on 
April  29,  1984,  the  waters  of  Lake  St.  Clair  rose 
rapidly,  recovering  approximately  75%  of  the  drop 
in  levels  in  four  days.  Computer  simulations  indi- 
cated that  it  will  take  about  a  year  for  most  and  at 
least  3  years  for  all  excess  water  stored  in  Lakes 
Michigan  and  Huron  during  the  jam  to  be  dissipat- 
ed and  for  levels  in  those  lakes  (and  Lakes  St.  Clair 
and  Erie,  downstream)  to  return  to  prejam  condi- 
tions. (Wood-PTT) 
W87-04392 


NUTRIENT  LIMITATION  OF  THE  BOTTOM- 
ICE  MICROALGAL  BIOMASS  (SOUTHEAST- 
ERN HUDSON  BAY,  CANADIAN  ARCTIC), 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
S.  Y.  Maestrini,  M.  Rochet,  L.  Legendre,  and  S. 
Demers. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  969-982,  September  1986.  8  fig,  4  tab,  55 
ref. 

Descriptors:  'Limiting  nutrients,  'Anchor  ice, 
'Algae,  'Biomass,  'Bioassay,  'Ice-water  interface, 
Incubation,  Cultures,  Microalgae,  Inorganic  nitro- 
gen, Nutrients,  Seasonal  variation,  Phytoplankton, 
Hydrodynamics,  Light  quality,  Mixing,  Hudson 
Bay,  Yield,  Growth. 

In  polar  and  subpolar  seas,  microalgae  can  be 
found  in  very  high  concentraions  at  the  ice-water 
interface  and  in  the  lower  part  of  the  ice.  These 
bottom-ice  microalgae  are  either  attached  to  ice 
crystals  or  suspended  in  the  interstitial  water  of  the 
sea  ice  and  consist  largely  of  benthic  pennate  dia- 
toms. In  April  1983,  differential-enrichment  bioas- 
says  were  conducted  on  natural  sea-ice  microalgae 
from  Hudson  Bay,  Canadian  Arctic.  Incubations 
were  done  both  in  the  laboratory  (at  about  4  -  5  C), 
and  in  situ  at  the  ice- water  interface  (-1.5  C). 
Actual  growth  of  the  cultures  was  nutrient  limited. 
On  the  basis  of  observations  and  using  recalculated 
data  from  the  literature,  the  authors  tentatively  set 
the  mean  generation  time  of  Arctic-ice  microalgae 
between  8  and  17  days.  Nitrogen  was  demonstrat- 
ed to  govern  the  algal  yield  when  illumination  and 
grazing  allowed  the  algae  to  grow.  The  low 
(N03(-)  +  N02(-)  +  NH4(+):P04(3-))  mean 
ratio  (5.9)  in  the  water  at  the  ice  interface  leads  to 
the  same  conclusion.  In  situ  dissolved  inorganic 
nitrogen  and  phosphorus  progressively  decreased 
during  the  course  of  sampling,  but  were  never 
exhausted.  It  was  hypothesized  that  the  K  sub  S  of 
epontic  as  well  as  of  other  benthic  microalgae  is 
higher  than  that  of  phytoplankton,  so  that  they 
cannot  deplete  the  natural  nutrient  reservoir.  It 
was  concluded  that  the  bottom-ice  dynamics  is 
controlled  not  only  from  above,  by  the  seasonal 
(climatic)  changes  in  light  intensity  as  generally 
assumed,  but  also  from  below,  by  the  shorter  term 
(hydrodynamic)  events  of  vertical  mixing  that  re- 
plenish the  ice-water  interface  with  nutrients.  (Al- 
exander-PTT) 
W87-04426 


EFFECT  OF  SHORT-TERM  ACIDIFICATION 
DURING  SPRTNG  SNOWMELT  ON  SELECT- 
ED MOLLUSCA  IN  SOUTH-CENTRAL  ON- 
TARIO, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04454 


EFFECTS  OF  TEMPERATURE  ON  86RB 
UPTAKE  BY  TWO  SPECIES  OF  CHLAMYDO- 
MONAS  (CHLOROPHYTA,  CHLOROPHY- 
CEAE), 

British  Antarctic  Survey,  Cambridge  (England). 
A.  Clarke,  E.  A.  Leeson,  and  G.  J.  Morris. 
Journal  of  Experimental  Botany  JEBIAM,  Vol.  37, 
No.  182,  p  1285-1293,  September  1986.  3  fig,  1  tab, 
20  ref. 

Descriptors:  'Isotope  studies,  'Bioaccumulation, 
'Algae,  'Temperature  effects,  'Chlorophyta,  Cell 
membranes,  Scintillation  counters,  Snow,  Acclima- 
tization, Rubidium-86. 

86Rb  uptake  was  examined  in  two  species  of  uni- 
cellular green  algae,  Chlamydomonas  nivalis  isolat- 
ed from  snow,  and  a  cell  wall-less  mutant  of  the 
temperate  freshwater  Chlamydomonas  reinhardii. 
After  cell  incubation  with  86Rb,  cells  were  centri- 
fuged  and  resuspended  in  fresh  medium  without 
the  isotope.  No  86Rb  was  detectable  in  the  super- 
natant following  three  washes.  The  cells  were  then 
lysed  and  the  supernatant  counted  for  86Rb  by 
Cerenkov  emission  in  the  3H  channel  of  a  scintilla- 
tion counter.  Uptake  rates  were  calculated  only  for 
the  initial  period  of  86Rb  accumulation  and  all  data 
were  corrected  for  isotope  decay  to  09.00  of  the 
day  of  the  experiment.  In  C.  reinhardii  cells  grown 
at  20  C  and  cooled  rapidly  to  0  C,  86Rb  uptake 
was  abolished.  Cells  cooled  rapidly  to  -5  C  in  the 
absence  of  ice  accumulated  86Rb  rapidly.  Cells 
grown  at  8  C  were  viable,  able  to  divide  and 
motile;  they  showed  no  sign  of  cold-shock  and 
86Rb  uptake,  was  measurable  at  -5  C  in  the  ab- 
sence of  extracellular  ice.  Cells  of  C.  nivalis  grown 
at  20  C  were  damaged  at  sub-zero  temperatures 
although  they  did  show  an  enhanced  86Rb  uptake 
at  0  C.  Cells  grown  at  5  C  were  able  to  accumulate 
86Rb  from  media  undercooled  to  -5  C  in  the 
absence  of  extracellular  ice,  and  again  showed 
enhanced  uptake  at  0  C.  The  process  of  acclima- 
tion to  low  temperature  appears  to  differ  in  the 
two  species.  (Main-PTT) 
W87-04541 


GLACIER  VARIATIONS  AND  THEIR  CAUSES 
IN  THE  NORTHERN  PATAGONIA  ICEFIELD, 
CHILE,  SINCE  1944, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 
M.  Aniya,  and  H.  Enomoto. 

Arctic  and  Alpine  Research,  ATLPAV,  Vol.  18, 
No.  3,  p  307-316,  August  1986.  8  fig,  2  tab,  36  ref. 
Japanese  Ministry  of  Education,  Science  and  Cul- 
ture Projects  58041045  and  59043040. 

Descriptors:  'Climates,  'Glaciers,  'Glacial  reces- 
sion, 'Patagonia  icefield,  'Chile,  Ice  spilling, 
Aerial  photography,  Glacial  calves,  Temperature, 
Precipitation,  Snow,  Outlet  glaciers,  Weather  data 
collections. 

The  variations  of  six  outlet  glaciers  of  the  northern 
Patagonia  icefield  were  investigated.  Aerial  photo- 
graphs taken  in  1944/45,  1974/75,  and  1983/84 
were  compared  with  the  climatic  trend.  Between 
1944  and  1984,  a  maximum  recession  of  around  2.5 
km  was  observed  at  two  calving  glaciers,  while  no 
variation  occurred  at  one  glacier.  Three  patterns  of 
variations  were  recognized:  fairly  constant  reces- 
sion during  the  last  40  yr  (two  glaciers);  rapid 
retreat  during  the  1974-1984  period  (two  glaciers); 
and  rapid  retreat  between  1944  and  1958.  The 
amount  of  the  surface  lowering  ranged  from  40  to 
120  m  during  the  last  40  yr.  These  retreat  and 
surface  lowering  rates  were  comparable  to  those 
reported  for  glaciers  in  other  regions.  The  temper- 
ature and  precipitation  data  recorded  at  a  nearby 
station  did  not  show  any  definite  trends  which 
could  explain  the  glacier  variations.  This  suggests 
strong  local  variation  of  the  snow  accumulation 
and  effect  of  the  relative  height  of  the  rock  thresh- 
old on  ice  spilling.  (Author's  abstract) 
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W87-04552 


DISPERSION  IN  ICE-COVERED  LAKES, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04554 


ATTEMPTING  FLOW  FORECASTS  OF  THE 
INDUS  RIVER,  PAKISTAN,  USING  REMOTE- 
LY SENSED  SNOW  COVER  DATA, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04555 


ESTIMATES  OF  NITRATE   FORMATION   IN 
RAIN  AND  SNOW  SYSTEMS, 

Ford  Motor  Co.,  Dearborn,  MI. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04676 


CHANGES  LN  PRECIPITATION  CHEMISTRY 
AT  DYE  3,  GREENLAND, 

State  Univ.  of  New  York  at  Buffalo.  Ice  Core  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04685 


RAIN,  SNOW  AND  LAKE  WATER  CHEMIS- 
TRY ON  AND  NEAR  THE  PRECAMBRIAN 
SHLELD  OF  WESTERN  CANADA, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-O4702 


SNOW    CHEMISTRY    LN    THE    FLLN    FLON 
AREA  OF  MANITOBA,  1981-1984, 

Manitoba  Dept.  of  Environmental   Management, 

Winnipeg. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04718 


DISSOLVED-OXYGEN  DEPRESSION  UNDER 
ICE  COVER  LN  TWO  YUKON  RIVERS, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
P.  H.  Whitfield,  and  B.  McNaughton. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1675-1679,  November  1986.  5  fig,  19  ref. 

Descriptors:  'Dissolved  oxygen,  'Ice  cover, 
•Rivers,  'Seasonal  variation,  'Organic  carbon, 
Yukon,  Canada,  Nordenskiold  River,  Takahini 
River,  Oxygen  sag,  Winter,  Ice  breakup. 

Concentrations  of  dissolved  oxygen  under  winter 
ice  cover  were  studied  during  the  winter  of  1982- 
1983  in  two  Yukon  (Canada)  rivers,  the  Nordens- 
kiold and  the  Takahini.  Oxygen  in  both  rivers 
became  depleted  during  the  winter.  The  depletion 
of  oxygen  was  more  severe  in  the  Nordenskiold, 
which  had  higher  organic  carbon  concentrations. 
The  development  and  progression  of  the  depres- 
sions in  oxygen  content  appear  to  be  related  to 
physical  processes  as  well  as  biological  consump- 
tion. About  80%  of  the  depression  takes  place 
during  the  formation  of  the  ice  cover.  The  results 
agree  with  earlier  reports  of  depressions  of  dis- 
solved oxygen  under  ice.  The  depression  of 
oxygen  observed  during  the  formation  of  ice  was 
much  more  rapid  than  had  been  described  previ- 
ously. The  level  of  dissolved  oxygen  in  these  rivers 
returned  to  the  saturation  concentration  before  the 
ice  cover  broke  up.  (Author's  abstract) 
W87-04757 


SNOW       DISTRIBUTION       PATTERNS       LN 
CLEARINGS  AND  ADJACENT  FOREST, 

British  Columbia  Univ.,   Vancouver.   Faculty  of 

Forestry. 

D.  L.  Golding,  and  R.  H.  Swanson. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1931-1940,  December  1986.  7  fig,  6  tab, 

23  ref.  NSERC  (Canada)  Grant  A6957. 

Descriptors:  'Snow  distribution,  'Forests,  'Clear- 
ings,   'Snow    accumulation,    'Ablation,    'Water- 


sheds,  'Snowmelt,   'Snowpack,  Temporal  varia- 
tion, Spatial  variation,  Hydrologic  budget. 

The  interaction  of  snow  accumulation  and  ablation 
with  forest  and  forest  clearings  is  important  in  any 
hydrologic  system  in  which  snowmelt  accounts  for 
a  substantial  part  of  streamflow.  Water  yield  in- 
creases of  less  than  20  mm  to  more  than  140  mm 
have  resulted  from  partial  or  complete  forest  cut- 
ting in  the  Rocky  Mountain  region  of  the  United 
States  and  Canada.  These  increases  are  due  to 
changes  in  evapotranspiration  and  in  patterns  of 
snow  accumulation  and  ablation.  Snow  accumula- 
tion patterns  were  determined  for  clearings  and 
adjacent  forest  at  Marmot  Creek  experimental  wa- 
tershed and  James  River,  Alberta.  At  maximum 
accumulation  snow  water  equivalent  (SWE)  was 
greater  in  clearings  than  in  the  forest  whether 
clearings  were  large,  as  in  8-  to  13-ha  blocks  where 
SWE  averaged  20%  more  than  in  the  forest,  or 
small  as  in  the  1/4  to  6-H  (height)  diameter  circu- 
lar clearings  where  SWE  was  13-45%  greater  than 
in  the  forest.  SWE  was  42  to  52%  less  in  north 
than  in  south  sectors  of  2-6  H  clearings.  These 
differences  increased  with  clearing  size  and  time 
since  beginning  of  accumulation  period  and  are 
caused  by  snow  ablation  (melt  and  evaporation),  a 
function  of  direct  solar  radiation  reaching  the 
snowpack.  In  such  situations  the  snow  that  has 
accumulated  on  the  ground  cannot  be  considered  a 
measure  of  the  snow  that  has  actually  fallen  there. 
For  water  balances  and  hydrologic  modeling, 
snow  measurements  in  partially  cleared  watersheds 
must  be  adjusted  for  temporal  and  spatial  factors 
specific  to  the  watershed.  (Alexander-PTT) 
W87-04955 


SYNOPTIC-SCALE  INFLUENCES  OF  SNOW 
COVER  AND  SEA  ICE, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  At- 
mospheric Sciences. 
B.  Ross,  and  J.  E.  Walsh. 

Monthly  Weather  Review  MWREAB,  Vol.  114, 
No.  10,  p  1795-1810,  October  1986.  14  fig,  27  ref, 
append.  NSF  Grant  ATM-8507782. 

Descriptors:  'Snow,  'Snow  cover,  'Storm  intensi- 
ty, 'Ice,  'Sea  ice,  'Synoptic  analysis,  'Cyclones, 
'Cyclone  intensification,  'Weather  forecasting, 
•Mathematical  models,  Storms,  Cyclone  trajector- 
ies, North  America,  North  Atlantic  Ocean,  North 
Pacific  Ocean,  Barotropic  models,  Forecasting, 
Mathematical  equations,  Weather  data  collections. 

Daily  observational  data  for  thirty  winters  (1951- 
80)  are  used  to  test  the  hypothesis  that  anomalous 
distributions  of  snow  and  ice  cover  influence  the 
intensification  and/or  trajectories  of  synoptic-scale 
cyclones.  The  pools  of  objectively  chosen  cases 
include  100  wintertime  cyclonic  events  in  the  mar- 
ginal snow/ice  zones  of  each  of  three  regions: 
eastern  North  America,  the  North  Atlantic  Ocean 
and  the  North  Pacific  Ocean.  For  each  region,  the 
errors  of  24-  and  48-hour  forecasts  derived  from  a 
barotropic  model,  from  persistence  and  from  an 
objective  analog  procedure  are  stratified  according 
to  the  concurrent  anomalies  of  snow  or  ice  cover. 
The  results  support  the  notion  that  the  enhanced 
baroclinicity  near  the  snow/ice  margin  contributes 
to  stronger  intensification  and/or  to  motion  paral- 
lel to  the  snow  or  ice  margin  in  eastern  North 
America  and  in  the  North  Atlantic.  A  weaker 
signal  is  found  in  the  North  Pacific.  The  signal  is 
qualitatively  similar  in  the  fields  of  500  mb  geopo- 
tential  and  sea  level  pressure,  although  the  differ- 
ences between  the  composites  are  statistically  sig- 
nificant only  in  the  sea  level  pressure  fields.  The 
results  suggest  that  forecasts  of  weekly  or  monthly 
circulation  patterns  may,  in  situations  of  extreme 
snow/ice  cover,  be  improved  by  consideration  of 
observed  snow/ice  anomalies,  if  these  anomalies 
persist  through  the  forecast  period.  Controlled  ex- 
periments with  the  National  Center  for  Atmos- 
pheric Research  primitive  equations  forecast 
model  show  a  weaker  dependence  on  the  extent  of 
snow  and  ice,  although  qualitative  similarities  to 
the  data-based  results  are  detectable.  (Author's  ab- 
stract) 
W87-04972 


FRONTOGENESIS  AND  SYMMETRIC  STA- 
BILITY IN  A  MAJOR  NEW  ENGLAND  SNOW- 
STORM, 

F.  Sanders. 

Monthly  Weather  Review  MWREAB,  Vol.  114, 
No.  10,  p  1847-1862,  October  1986.  13  fig,  3  tab,  27 
ref.  NSF  Grant  ATM-8407142. 

Descriptors:  'Snow,  'Remote  sensing,  'Snow- 
storms, 'Stability  analysis,  'Frontogenesis,  'Radar, 
•Cyclones,  'Storms,  New  England,  Weather, 
Mathematical  equations. 

Synoptic  and  Doppler  radar  are  used  to  study  the 
roles  of  large-scale  frontogenetical  forcing  and  of 
moist  symmetric  instability  in  the  New  England 
snowstorm  of  5-6  December  1981,  associated  with 
an  explosively  intensifying  cyclone  offshore.  Radar 
reflectivity  patterns  showed  a  tendency  toward 
banded  structure,  particularly  near  the  leading 
(northwestern)  edge  of  the  storm.  Only  a  minor 
portion  of  the  snowfall,  however,  was  associated 
with  this  pronounced  handedness.  From  a  set  of 
constant-pressure  analyses,  the  frontogenetical 
forcing  was  measured  from  the  variation  along  the 
temperature  gradient  of  the  geostrophic  wind  com- 
ponent in  the  direction  of  this  gradient.  Over 
southeastern  New  England  maximum  forcing, 
found  near  500  mb  at  the  outset  of  the  storm, 
descended  to  the  layer  between  850  and  700  mb  24 
h  later.  Doppler  radar  observations  showed  strong 
convergence  just  above  the  zone  of  maximum  fron- 
togenesis and  at  the  base  of  a  region  of  vigorous 
ascent,  with  a  magnitude  of  a  few  tens  of  cm/s. 
Symmetric  stability  was  evaluated,  for  a  geostro- 
phic base-state  flow,  from  a  series  of  vertical  cross 
sections  as  close  as  possible  to  the  radar  site.  Only 
a  small  area  of  instability  appeared  in  the  saturated 
middle  and  upper  troposphere  near  the  outset  of 
the  storm.  The  small  instability  accompanying  the 
frontogenetical  forcing  was  consistent  with  recent 
analytic  and  numerical  models  showing  a  vigorous 
and  concentrated  updraft.  (Author's  abstract) 
W87-04974 


2D.  Evaporation  and  Transpiration 


COMPARING  SPRINKLER  LRRIGATION  AND 
FLOOD  LRRIGATION  FOR  RICE, 

Louisiana    Agricultural    Experiment    Station,    St. 

Joseph.  Northeast  Research  Station. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04368 


PHOTOSYNTHESIS  AND  GROWTH  OF 
WATER  HYACINTH  UNDER  C02  ENRICH- 
MENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Botany. 
W.  Spencer,  and  G.  Bowes. 

Plant  Physiology  PLPHAY,  Vol  82,  No.  2,  p  528- 
533,  October  1986.  4  fig,  7  tab,  33  ref.  USDA 
Grant  82-CRCR-l-l  147. 

Descriptors:  'Water  hyacinth,  'Carbon  dioxide  en- 
richments, 'Photosynthesis,  'Plant  growth, 
Growth  chambers,  Leaves,  Transpiration,  Leaf  re- 
sistance, Tissue  analysis,  Photorespiration,  Dark 
respiration. 

Water  hyacinth  (Eichhomia  crassipes  (Mart.) 
Solms)  plants  were  grown  in  environmental  cham- 
bers of  ambient  and  enriched  C02  levels  (330  and 
600  microliter  C02/1).  Daughter  plants  (ramets) 
produced  in  the  enriched  C02  gained  39%  greater 
dry  weight  than  those  at  ambient  C02,  but  the 
original  mother  plants  did  not.  The  C02  enrich- 
ment increased  the  number  of  leaves  per  ramet  and 
leaf  area  index,  but  did  not  significantly  increase 
leaf  size  or  the  number  or  ramets  formed.  Flower 
production  was  increased  147%.  The  elevated 
C02  increased  the  net  photosynthetic  rate  of  the 
mother  plants  by  40%,  but  this  was  not  maintained 
as  the  plants  acclimated  to  the  higher  C02  level. 
Effects  of  C02  enrichment  on  photosynthetic  rate, 
leaf  resistance,  transpiration,  tissue  constituents, 
and  photorespiration  and  dark  respiration  were 
examined.  It  appears  that  with  C02  enrichment  the 
temporary  increase  in  net  photosynthesis  produced 
larger  ramets.  After  acclimation,  the  greater  total 
ramet  area  more  than  compensated  for  the  lower 
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net  photosynthetic  rate  on  a  unit  leaf  area  basis  and 
resulted  in  a  sustained  improvement  in  dry  weight 
gain.  (Rochester-PTT) 
W87-04376 


EFFECT  OF  FOLIAR  APPLICATION  OF 
FULVIC  ACID  ON  WATER  USE,  NUTRIENT 
UPTAKE  AND  YDZLD  IN  WHEAT, 

Henan  Research  Inst,   of  Biology,   Zhen-ZZhou 

(China). 

X.  Xudan. 

Australian     Journal     of    Agricultural     Research 

AJAEA9,  Vol.  37,  No.  4,  p  343-350,  1986.  4  fig,  6 

tab,  16  ref. 

Descriptors:  'Grain  crops,  *Fulvic  acids,  *Water 
stress,  *Plant  growth,  *Wheat,  'Water  use,  'Nutri- 
ent uptake,  'Crop  yield,  'Stomata,  Chlorophyll, 
North  China,  Field  tests,  Drought,  Winds. 

The  effect  of  foliar  applications  of  fulvic  acid  (FA) 
on  water  use,  nutrient  uptake,  and  yield  was  stud- 
ied in  pot  experiments  and  field  trials.  FA  reduced 
the  stomatal  conductance  of  well-watered  plants  in 
pots  from  about  0.80  to  about  0.25  cm/sec.  The 
stomatal  conductance  of  control  plants  fell  con- 
tinuously from  about  0.85  cm/sec  to  almost  0.00 
over  a  9-day  drying  cycle.  Plants  sprayed  with  FA 
at  the  beginning  of  the  cycle  maintained  a  stomatal 
conductance  of  about  0.30  cm/sec  for  the  whole 
period.  Spraying  with  FA  resulted  in  a  higher  level 
of  chlorophyll  in  the  leaves  and  a  greater  rate  of  P- 
32  uptake  by  the  roots.  When  droughted  at  ear- 
development  stage,  grain  yield  was  depressed  by 
30%.  Spraying  with  FA  increased  the  yield  of 
droughted  plants  to  97%  of  the  irrigated  controls. 
Field  trials  in  North  China  demonstrated  that 
when  FA  was  used  to  decrease  the  water  stress  or 
stress  imposed  by  hot,  dry  winds  during  ear  devel- 
opment, grain  yield  increased  by  7.3-18.0%.  (Au- 
thor's abstract) 
W87-04381 


EFFECT  OF  SIMULATED  WET  SPRING  CON- 
DITIONS ON  THE  RELATIVE  EFFICIENCY 
OF  THREE  FORMS  OF  NITROGEN  FERTIL- 
IZER ON  GRASSLAND, 

Agriculture  and  Food  Science  Centre,  Belfast 
(Northern  Ireland).  Agricultural  and  Food  Chem- 
istry Research  Div. 
C.  J.  Watson,  and  S.  N.  Adams. 
The  Journal  of  Agricultural  Science,  JASIAB, 
Vol.  107,  Part  1,  p  219-222,  August  1986.  3  tab,  10 
ref. 

Descriptors:  'Simulated  rainfall,  'Climatic  condi- 
tions, 'Northern  Ireland,  'Ryegrass,  'Nitrogen 
fertilizers,  'Irrigation  effects,  Grassland,  Urea, 
Crop  yield,  Nitrification,  Climate. 

A  field  trial  at  Hillsborough  (Northern  Ireland) 
tested  the  effects  of  (NH4)2S04, 
5Ca(NO3)2.NH4NO3.10H20,  or  urea  on  an  estab- 
lished sward  of  Italian  ryegrass  cv.  RVP.  Natural 
rainfall  of  192  mm  from  February  to  April  1984 
was  supplemented  with  92  mm  of  irrigation  to 
create  very  wet  spring  conditions.  At  first  cut, 
when  no  N  irrigation  had  been  applied,  there  was 
little  difference  between  N  forms  in  either  yield  or 
N  uptake.  In  the  presence  of  irrigation,  however, 
nitrate-N  resulted  in  significantly  lower  dry  matter 
yield  and  N  uptake  compared  with  ammonium 
sulfate-N  or  urea-N.  At  the  second  cut  there  was 
no  significant  difference  between  the  effects  of  the 
form  of  N  or  watering  regime  on  dry  matter  yield 
or  N  uptake.  This  may  reflect  the  increased  plant 
demand  for  N  at  this  stage  and  the  higher  rates  of 
nitrification  that  may  occur.  (Rochester-PTT) 
W87-04385 


ROOT  REGULATED  WATER  RELATION- 
SHIPS AND  GROWTH  OF  GROUNDNUT 
PLANTS, 

Andhra  Pradesh  Agricultural  Univ.,  Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  21. 

W87-04386 


PHOTOSYNTHESIS  AT  LOW  WATER  POTEN- 
TIALS IN  SUNFLOWER:  LACK  OF  PHOTOIN- 
HIBITORY  EFFECTS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Plant 

Pathology. 

R.  E.  Sharp,  and  J.  S.  Boyer. 

Plant  Physiology  PLPHAY,  Vol.  82,  No.  1,  p  90- 

95,  September  1986.  5  fig,  1  tab,  34  ref.  NSF  Grant 

PCM  79-0979. 

Descriptors:  'Photosynthesis,  'Water  potentials, 
•Sunflower,  'Leaves,  'Evapotranspiration, 
•Water  use,  'Plant  physiology,  'Photoinhibition, 
•Carbon  dioxide,  Dehydration,  Oxygen,  Respira- 
tion, Available  water,  Stomata. 

The  losses  in  chloroplast  capacity  to  fix  C02  when 
photosynthesis  is  reduced  at  low  leaf  water  poten- 
tial (psi  sub  1)  have  been  proposed  to  result  from 
photoinhibition.  This  possibility  was  investigated 
in  soil-grown  sunflower  using  gas  exchange  tech- 
niques to  measure  the  influence  of  light  during 
dehydration  on  in  situ  chloroplast  capacity  to  fix 
C02.  The  quantum  yield  for  C02  fixation  as  well 
as  the  rate  of  light-  and  C02-saturated  photosyn- 
thesis were  strongly  inhibited  at  low  psi  sub  1.  The 
extent  of  inhibition  was  the  same  whether  the 
leaves  were  exposed  to  high  or  to  low  light  during 
dehydration.  The  inhibition  of  the  quantum  yield 
was  also  unaffected  when  intercellular  partial  pres- 
sures of  C02  were  decreased  to  the  compensation 
point,  which  was  lower  than  the  partial  pressures 
resulting  from  stomatal  closure.  Photoinhibition 
occurred  only  after  high  light  exposures  were  im- 
posed under  nonphysiological  low  C02  and  02 
where  both  photosynthesis  and  photorespiration 
were  suppressed.  The  experiments  show  that  the 
loss  in  chloroplast  capacity  to  fix  C02  was  entirely 
the  result  of  a  direct  effect  of  water  availability  on 
chloroplast  function,  and  not  photoinhibition.  (Au- 
thor's abstract) 
W87-04475 


WATER  USE  EFFICIENCIES  IN  RELATION 
TO  SUGARCANE  YDZLDS, 

Booker  Agricultural  International  Ltd.,   London 

(England). 

R.  A.  Yates,  and  R.  D.  Taylor. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  70-76, 

June  1986.  4  fig,  4  tab,  34  ref. 

Descriptors:  *Water  use  efficiency,  'Sugarcane, 
•Evapotranspiration,  'Irrigation  effects,  'Crop 
yield,  Kenya,  Soil  types,  Growth  rates,  Data  anal- 
ysis. 

The  literature  indicated  that  cane  yield  (tons  cane 
per  hectare  (tc/ha))  was  directly  related  to  actual 
evapotranspiration  (E  sub  t)  and  that  a  ratio  1  tc/ 
ha/cm  E  sub  t  was  a  reasonable  objective;  this  was 
frequently  not  attained  in  commercial  practice. 
Analysis  of  extensive  data  from  non-irrigated  cane 
in  upland  Kenya  demonstrated  water  use  efficien- 
cies of  0.5  to  0.6  tc/ha/cm  E  sub  t  in  relationships 
which  were  remarkably  precise.  Some  of  the  rea- 
sons for  the  failure  to  achieve  higher  efficiencies  at 
this  location  were  discussed.  The  practice  of  irriga- 
tion is  likely  to  introduce  additional  complications 
and  so  reduce  water  efficiency  even  further;  thus, 
responses  to  irrigation  should  be  measured  experi- 
mentally before  capital  expenditure  is  approved. 
The  main  additional  complications  were  the  inter- 
actions between  irrigation  and  soil  type  on  rooting 
and  growth,  in  particular  the  influence  of  soil  type 
on  yield  responses,  and  the  fact  that  advective 
energy  interfered  with  the  convenient,  direct  rela- 
tionships between  radiation  and  evaporation  and 
yield.  (Author's  abstract) 
W87-04576 


PHOTOSYNTHETIC  ACCLIMATION  AND 
WATER-USE  EFFICIENCY  OF  THREE  SPE- 
CIES OF  UNDERSTORY  HERBACEOUS 
BAMBOO  (GRAMTNEAE)  IN  PANAMA, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Biol- 
ogy. 

S.  S.  Mulkey. 

Oecologia  OECOBX,  Vol.  70,  No.  4,  p  514-519, 
November  1986.  1  fig,  2  tab,  40  ref.  NSF  Grant 
DEB83-04261. 


Descriptors:  'Photosynthesis,  'Acclimitization, 
•Water  use  efficiency,  *Species  diversity, 
•Bamboo,  Light  quality,  Production,  Plant 
growth,  Isotope  studies,  Herbs,  Barro  Colorado 
Island,  Panama,  Leaves,  Irradiance,  Canopy. 

Treefalls  in  tropical  forest  produce  areas  of  higher 
light,  higher  temperature,  and  lower  humidity 
compared  to  shaded  understory.  The  importance 
of  this  form  of  disturbance  for  the  maintenance  of 
tropical  tree  species  diversity  has  been  established, 
but  few  studies  have  addressed  the  effects  of  large 
changes  in  these  environmental  parameters  on  the 
growth  and  reproduction  of  tropical  understory 
species.  To  assess  the  role  of  photosynthetic  accli- 
mation in  the  response  of  tropical  understory  herbs 
to  treefall  light  gaps,  photosynthetic  response 
curves  were  determined  for  three  species  of  herba- 
ceous bamboo  growing  in  treatments  of  sun  and 
shade  at  Barro  Colorado  Island,  Panama.  Increased 
maximum  photosynthetic  capacity  did  not  always 
accompany  higher  ramet  production  in  the  sun 
treatment.  Pharus  latifolius  reproduced  abundantly 
in  both  treatments,  and  produced  more  ramets  and 
developed  higher  maximum  photosynthetic  capac- 
ity under  higher  irradiance.  Streptochacta  spicata 
also  produced  a  high  percentage  of  reproductive 
ramets  in  both  treatments  and  produced  more 
ramets  in  the  sun,  but  did  not  show  any  significant 
differences  in  photosynthetic  parameters  between 
treatments.  Streptochaeta  sodiroana  did  not  change 
maximum  photosynthetic  capacity  in  the  sun,  and 
had  higher  photosynthetic  efficiency  and  lower 
mortality  in  the  shade.  Stable  carbon  isotope  com- 
position of  leaves  indicated  that  all  three  species 
developed  higher  water-use  efficiency  under 
higher  irradiance.  Photosynthetic  flexibility  may 
contribute  to  the  ability  of  P.  latifolius  to  repro- 
duce in  treefall  gaps,  whereas  S.  spicata  and  S. 
sodiroana  may  maintain  the  ability  to  fix  carbon 
efficiently  in  low  irradiance  even  when  growing  or 
persisting  in  gaps.  (Alexander-PTT) 
W87-04651 


TISSUE  WATER  RELATIONS  OF  FOUR  CO- 
OCCURRING  CHAPARRAL  SHRUBS, 

Stanford  Univ.,  CA.  Dept.  of  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  21. 
W87-04652 


BIOMASS  ACCUMULATION  AND  RESOURCE 
UTILIZATION  IN  CO-OCCURRING  GRASS- 
LAND ANNUALS, 

Stanford  Univ.,  CA.  Dept.  of  Biological  Sciences. 

H.  A.  Mooney,  R.  J.  Hobbs,  J.  Gorham,  and  K. 

Williams. 

Oecologia  OECOBX,  Vol.  70,  No.  4,  p  555-558, 

November  1986.  5  fig,  1  tab,  9  ref.  NSF  Grant 

BSR  83-15675. 

Descriptors:  *Biomass,  *Accumulation,  'Water 
use,  'Plant  growth,  'Annuals,  Climates,  Soil  types, 
Reproduction,  Soil  moisture,  Nutrients,  California, 
Leaves,  Grasses. 

Mediterranean-climate  annuals  growing  on  serpen- 
tine soils  in  central  California  differ  greatly  in  then- 
life  spans  and  reproductive  periods  dependent  on 
their  access  to  soil  moisture.  The  longer-lived  an- 
nuals accumulate  a  greater  lifetime  biomass,  have  a 
higher  total,  but  lower  proportional,  reproductive 
output,  and  produce  leaves  with  a  higher  C/N 
ratios  at  the  time  of  reproduction.  (Author's  ab- 
stract) 
W87-04653 


EVENT-BASED  SIMULATION  MODEL  OF 
MOISTURE  AND  ENERGY  FLUXES  AT  A 
BARE  SOIL  SURFACE, 

Princeton  Univ.,  NJ.  Dept.  of  Civil  and  Geological 

Engineering. 

For  primary  bibliographic   entry  see  Field  2G. 

W87-04758 


FOLIAGE  TEMPERATURE:  EFFECTS  OF  EN- 
VIRONMENTAL FACTORS  WITH  IMPLICA- 
TIONS FOR  PLANT  WATER  STRESS  ASSESS- 
MENT AND  THE  C02/CLIMATE  CONNEC- 
TION, 


I 


■ 


Field  2— WATER  CYCLE 

Group  2D — Evaporation  and  Transpiration 


Agricultural     Research    Service,     Phoenix,    AZ. 

Water  Conservation  Lab. 

S.  B.  Idso,  K   L.  Clawson,  and  M.  G.  Anderson. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  12,  p  1702-1716,  November  1986.  10  fig,  150 

ref. 

Descriptors:  •Temperature  effects,  'Air  pollution 
effects,  'Plant  water  potential,  •Transpiration, 
•Water  stress,  •Carbon  dioxide,  •Climates,  Diffu- 
sion resistance,  Water  hyacinth,  Cotton,  Alfalfa, 
Phoenix,  Arizona,  Vapor  pressure,  Radiation,  Idso- 
Jackson  plant  water  stress  index,  Antitranspirants. 

In  summer  of  1985,  several  day-long  sets  of  foliage 
temperature  measurements  were  obtained  for 
healthy  and  potentially  transpiring  water  hyacinth, 
cotton,  and  alfalfa  plants  growing  in  a  sealed  and 
unventilated  greenhouse  at  Phoenix,  Arizona, 
along  with  concurrent  measurements  of  air  temper- 
ature, vapor  pressure,  and  net  radiation,  plus,  in  the 
case  of  water  hyacinth,  leaf  diffusion  resistance 
measurements.  Some  data  for  these  plants  were 
additionally  obtained  outdoors  and  within  the 
greenhouse.  Plant  nonwater-stressed  baselines,  i.e., 
plots  of  foliage-air  temperature  differential  versus 
air  vapor  pressure  deficit  for  potentially  transpiring 
vegetation  were  (1)  curvilinear,  as  opposed  to  the 
straight  lines  often  seen  with  much  smaller  and 
restricted  data  sets,  and  (2)  that  these  baselines 
accurately  described  this  basic  theory,  utilizing 
independently  measured  values  of  plant  foliage  and 
aerodynamic  resistances  to  water  vapor  transport. 
These  findings  lead  to  some  slight  adjustments  in 
the  procedure  for  calculating  the  Idso-Jackson 
plant  water  stress  index  and  they  suggest  that 
plants  can  adequately  respond  to  much  greater 
atmospheric  demands  for  evaporation  than  what 
previously  has  been  believed  possible.  In  addition, 
they  demonstrate  that  the  likely  net  radiation  en- 
hancement due  to  a  doubling  of  the  atmospheric 
carbon  dioxide  concentration  will  have  little  direct 
effect  on  vegetation  temperatures,  but  that  the 
antitranspirant  effect  of  atmospheric  C02  enrich- 
ment on  foliage  temperature  may  be  substantial. 
(Author's  abstract) 
W87-O4760 


IONIC   COMPOSITION   OF   ISOETES   SETA- 

CEA  PLANTS  DURING  REACTIVATION  BY 

REHYDRATION,  (LES  TENEURS  IONIQUES 

DES     PLANTS     DTSOETES     SETACEA     AU 

COURS  DE  LA  REACTIVATION  PAR  REHY- 

DRATATION), 

Paris-6  Univ.  (France).  Lab.  de  Cytologic  et  Mor- 

phogense  Vegetales. 

For  primary  bibliographic  entry  see  Field  21. 

W87-04818 


INFLUENCE  OF  MOISTURE  STRESS  AND  IN- 
DUCED RESISTANCE  IN  PONDERSOSA 
PINE,  PLNUS  PONDEROSA  DOUGL.  EX. 
LAWS,  ON  THE  PINE  SAWFLY,  NEODIPRION 
AUTUMNALIS  SMITH, 

Northern  Arizona  Univ.,  Flagstaff.  School  of  For- 
estry. 

M.  R.  Wagner. 

Forest  Ecology  and  Management  FECMDW,  Vol. 
15,  No.  1,  p  43-53,  May  15,  1986.  2  fig,  1  tab,  28 
ref. 

Descriptors:  'Moisture  stress,  *Pine  trees,  'Insects, 
Plant  tissues.  Plant  physiology,  Nitrogen,  Phenols, 
Tannins,  Defoliation.  Field  tests,  Polyethylene 
glycol,  Induction. 

Plant  moisture  stress  was  artifically  maintained  for 
ponderosa  pine  seedlings  using  polyethylene 
glycol.  Stressed  seedlings  produced  significantly 
lower  amounts  of  needle  nitrogen,  phenols,  and 
tannins  than  non-stressed  seedlings.  Field  tests  re- 
vealed that  previously  damaged  foliage  was  a  sig- 
nificantly poorer  food  source  for  the  pine  sawfly 
than  was  non-damaged  foliage.  Field  studies  fur- 
ther indicated  that  the  effect  of  induction  by  defo- 
liation was  more  important  than  the  effect  of  the 
stress  level.  Both  the  level  of  plant  stress  and  the 
amount  of  previous  damage  influence  larval  feed- 
ing and  foliage  chemistry.  A  tree  damaged  from 
previous  defoliation  is  likely  to  be  quite  different  in 
chemistry  than  a  nearby  non-defoliated  tree.  Com- 


parison of  two  such  trees  might  not  reveal  chemi- 
cal differences  that  are  responsible  for  preferential 
selection.  More  research  is  needed  to  consider  the 
potential  effect  of  removing  or  damaging  foliage 
has  on  remaining  foliage  and  its  subsequent  suit- 
ability as  a  food  source  for  sawfly  larvae.  (Au- 
thor's abstract) 
W87-04851 


IRRIGATION  SCHEDULING  AND  WATER- 
MELON YIELD  MODEL  FOR  THE  JORDAN 
VALLEY, 

Jordan  Univ.,  Amman. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04852 


RYEGRASS  ESTABLISHMENT  AND  YIELD  IN 
RELATION  TO  PESTICIDE  TREATMENT,  IR- 
RIGATION AND  FERTILISER  LEVEL, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04857 


EFFECTS  OF  ANTITRANSPIRANTS  ON  STO- 
MATAL  OPENING  AND  THE  PROLINE  AND 
RELATIVE  WATER  CONTENTS  IN  THE 
TOMATO, 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 
Div.  of  Plant  Physiology  and  Biochemistry. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-04861 


CONTRLBUTION  TO  THE  STUDY  OF  BIO- 
CHEMICAL MECHANISMS  OF  RESISTANCE 
TO  WATER  STRESS:  PROLINE  ACCUMULA- 
TION DURING  THE  VEGETATIVE  CYCLE  OF 
BREAD  WHEAT  (TRJTICUM  AESTTVUM  L.) 
AND  DURUM  WHEAT  (TRITICUM  DURUM 
DESF.)  (CONTRIBUTION  A  L'ETUDE  DE  LA 
RESISTANCE  A  LA  SECHERESSE  CHEZ  LE 
BLE  TENDRE  (TRITICUM  AESTTVUM  L.)  ET 
CHEZ  LE  BLE  DUR  (TRITICUM  DURUM 
DESF.):  ETUDE  DE  LACCUMULATION  DE  LA 
PROLINE  AU  COURS  DE  CYCLE  DE  DEVE- 
LOPPEMENT), 

Ecole    Nationale    Superieure    Agronomique    de 
Montpellier  (France). 
P.  Monneveux,  and  M.  Nemmar. 
Agronomic  AGRNDZ,  Vol.  6,  No.  6,  p  583-590, 
1986.  10  fig,  3  tab,  23  ref. 

Descriptors:  'Wheat,  *Water  stress,  'Drought  re- 
sistance, 'Proline,  'Transpiration,  'Plant  water  po- 
tential, Accumulation,  Rainfall. 

Leaf  proline  values  were  followed  in  bread  wheat 
and  durum  wheat  during  the  development  cycle 
and  over  three  years.  Proline  value  was  very  close- 
ly linked  to  maximal  day  temperature  and  to  rain- 
fall as  well  as  to  the  accumulation  of  the  amino 
acid  behaving  as  a  response  to  water  deficit.  The 
varieties  tested  were  classified  on  the  basis  of  their 
maximal  proline  value.  Varieties  with  the  highest 
values  are  known  for  their  high  resistance  to 
drought.  Durum  wheat  varieties  have  higher 
values  than  bread  wheat  varieties.  The  classifica- 
tion of  varieties  within  each  species  was  close  to 
that  obtained  by  measurement  of  foliar  resistance 
to  transpiration.  Proline  accumulation  seems  to 
play  an  important  role  as  a  biochemical  mechanism 
of  resistance  to  water  stress  and  should  be  used  in 
the  search  for  resistant  parents.  (Author's  abstract) 
W87-04865 


DIURNAL  PATTERNS  OF  PHOTOSYNTHE- 
SIS, EVAPOTRANSPIRATION  AND  WATER 
USE  EFFICIENCY  LN  MUSTARD  AT  DIFFER- 
ENT GROWTH  PHASES  UNDER  FIELD  CON- 
DITIONS, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Na- 
tional Agricultural  Research  Project. 
D.  P.  Singh,  P.  Singh,  and  H.  C.  Sharma. 
Photosynthetica  PHSYB5,  Vol.  20,  No.  2,  p  117- 
123,  1986.  7  fig,  1  tab,  6  ref. 

Descriptors:  'Photosynthesis,  'Evapo  transpira- 
tion,   'Water    use    efficiency,    'Mustard,    'Plant 


growth,  'Field  tests,  Plant  tissues,  Temperature 
effects,  India. 

The  patterns  of  rates  of  net  photosynthesis,  evapo- 
transpiration  and  water  use  efficiency  of  Indian 
mustard  crop  canopy  were  studied  on  clear  days 
under  field  conditions.  Photosynthesis  increased 
from  the  vegetative  phase  to  pod  formation  and 
then  declined  through  maturity.  The  relative  con- 
tribution of  green  pods  and  leaves  to  canopy  pho- 
tosynthesis was  61.1  and  35.2%,  respectively,  at 
the  pod  formation  phase.  The  diurnal  response  of 
net  photosynthesis  rates  to  photosynthetically 
active  radiation  (PAR)  was  temperature  depend- 
ent. On  cooler  days,  net  photosynthesis  rates  were 
lower  for  a  certain  PAR  during  the  first  half  than 
the  second  half  of  the  day,  and  vice  versa  on  the 
warmer  days.  Evapotranspiration  was  affected 
both  by  crop  cover  and  evaporative  demand  until 
flower  bud  initiation  and  thereafter  mainly  by 
evaporative  demand.  There  was  a  lag  of  about  two 
hours  between  maximum  net  photosynthesis  and 
maximum  evapotranspiration.  Water  use  efficiency 
increased  from  the  vegetative  to  the  flowering 
stage  and  declined  thereafter  until  crop  maturity. 
Climatic  conditions  were  favorable  for  optimiza- 
tion of  water  use  efficiency  during  cooler  months. 
Maximum  water  use  efficiency  was  recorded  at 
higher  PAR  on  cooler  days.  (Author's  abstract) 
W87-04866 


EVIDENCE  FOR  THE  PARTICIPATION  OF 
DISSIMILATORY  PROCESSES  IN  MAINTAIN- 
ING HIGH  CARBON  FLUXES  THROUGH  THE 
PHOTOSYNTHETIC  CARBON  REDUCTION 
AND  OXIDATION  CYCLES  LN  WATER 
STRESSED  PHASEOLUS  LEAVES, 
Kaiserslautern  Univ.  (Germany,  F.R.).  Fachber- 
eich  Biologic 

T.  W.  Becker,  M.  Hoppe,  and  H.  P.  Fock. 
Photosynthetica  PHSYB5,  Vol.  20,  No.  2,  p  153- 
157,  1986.  3  tab,  15  ref. 

Descriptors:  'Carbon,  'Photosynthesis,  'Phaseo- 
lus,  'Oxidation,  'Water  stress,  'Plant  water  poten- 
tial, Plant  tissues,  Leaves,  Enzymes,  Protein,  Chlo- 
rophyll, Starch. 

A  study  was  conducted  to  determine  the  role  that 
carbon  dioxide  released  from  photorespiration, 
glycolysis,  the  Krebs  cycle  or  other  sources  might 
play  in  maintaining  high  carbon  fluxes  behind 
almost  closed  stomata.  The  content  of  chloroplast 
starch  and  the  activities  of  some  of  the  enzymes 
involved  in  dissimilation  and  reassimiliation  of 
photo-respiratory  ammonia  in  relation  to  plant 
water  potential  were  determined.  Water  stress  ac- 
celerated the  development  of  Phaseolus  vulgaris  L. 
which  was  expressed  by  premature  development  of 
flowers  and  susequent  production  of  small  fruits. 
The  activities  of  NADH-3-phosphoglycerate  dehy- 
drogenase, glutamine  synthetase  and  glutamate 
synthase  decreased  by  about  25  to  30%  when  leaf 
water  potential  dropped  to  severe  stress  levels, 
while  the  activity  of  NAD-malate  dehydrogenase 
remained  unaffected  and  the  activity  of  NADP- 
glucose-6-phosphate  dehydrogenase  increased  by 
about  133%.  The  decrease  in  the  activities  of  some 
enzymes  during  the  stress  period  was  related  to  the 
concomitant  net  loss  of  soluble  protein.  The  strong 
increase  in  the  activity  of  NADP-glucose-6-phos- 
phate  dehydrogenase  may  be  due  to  a  function  of 
this  enzyme  in  the  dissimilatory  process  leading  to 
the  almost  complete  degradation  of  the  chloroplast 
starch  during  water  stress.  Significant  changes  in 
the  content  of  chlorophyll  occurred  only  at  severe 
stress.  While  the  photosynthetic  performance  of 
medium  stressed  leaves  recovered  almost  com- 
pletely after  rewatering,  severely  stressed  leaves 
died  or  recovered  by  not  more  than  40%.  (Au- 
thor's abstract) 
W87-04867 


PHOTOSYNTHETIC  RATE  AND  WATER  RE- 
LATIONS LN  SOME  FOREST  HERBS  LN 
SPRING  AND  SUMMER, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

For  primary  bibliographic  entry  see  Field  21. 
W87-04868 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff— Group  2E 


WATERMELON  (CTTRULLUS  LANATUS) 
PRODUCTION  UNDER  MULCH  AND  TRICK- 
LE DXRIGATION  IN  THE  JORDAN  VALLEY, 

Jordan  Univ.,  Amman. 

L.  Ghawi,  and  A.  M.  Battikhi. 

Journal     of     Agronomy     and     Crop     Science 

ZAPFAR,  Vol.  156,  No.  4,  p  225-236,  May  1986.  4 

fig,  6  tab,  15  ref. 

Descriptors:  *Mulches,  'Watermelon,  *Jordan, 
•Trickle  irrigation,  'Water  use  efficiency,  •Irriga- 
tion requirements,  'Crop  yield,  Soil  temperature, 
Root  distribution,  Irrigation  efficiency. 

The  effects  of  different  plastic  mulching  on  crop 
water  use  and  yields  of  watermelon  were  studied 
in  a  field  experiment  in  the  Jordan  Valley.  Soil 
temperature  data  was  also  collected  in  an  attempt 
to  study  its  fluctuation  and  degree  of  change  under 
different  mulching,  and  root  density  and  distribu- 
tion were  studied.  Results  indicated  significant  dif- 
ferences in  water  applied  and  in  yields  between 
treatments.  Highest  yield  was  obtained  under 
transparent  mulch  with  average  total  water  supply 
of  44.3  centimeters.  An  average  yield  was  obtained 
under  balck  mulch  when  only  40.1  centimeters  of 
water  was  applied.  Under  no  mulch,  only  about 
one  quarter  of  the  average  yield  was  obtained  with 
a  highest  total  water  supply  of  51.2  centimeters. 
Root  distribution  and  density  did  not  show  any 
significant  differences.  Soil  temperatures  under 
mulched  treatments  were  higher  than  under  non- 
mulched.  The  determined  heat  units  showed  no 
significant  difference  between  transparent  and 
black  mulched  treatments.  (Author's  abstract) 
W87-04877 


PHYSIOLOGICAL  BASIS  OF  IRRIGATION 
SCHEDULING  FOR  SEED  PRODUCTION  IN 
EGYPTIAN  CLOVER  SYN.  BERSEEM  (TRIFO- 
LIUM  ALEXANDRINUM  L.)  CROP, 

Indian    Grassland    and    Fodder    Research    Inst.. 

Jhansi. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04878 


EFFICIENT  ntRIGATION  TIMING  METHODS 
FOR  CORN  PRODUCTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-04933 


with  calculations.  This  corresponded  to  calculated 
tree  transpiration  rates  being  0.4  mm/d  higher  on 
average,  during  the  second  half  of  both  periods. 
These  higher  rates  were  confirmed  by  stomatal 
resistance  measurements.  (Author's  abstract) 
W87-04952 


EFFECTS  OF  WATER  STRESS  ON  THE  OR- 
GANIC ACID  AND  CARBOHYDRATE  COM- 
POSITIONS OF  COTTON  PLANTS, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

For  primary  bibliographic  entry  see  Field  21. 

W87-05038 


OSMOTIC  ADJUSTMENT  IN  LEAVES  OF  VA 
MYCORRHIZAL  AND  NONMYCORRHIZAL 
ROSE  PLANTS  IN  RESPONSE  TO  DROUGHT 
STRESS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Horti- 
culture and  Landscape  Architecture. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05039 


PHOTOSYNTHETIC  RESPONSES  OF  LEAVES 
TO  WATER  STRESS,  EXPRESSED  BY  PHO- 
TOACOUSTICS  AND  RELATED  METHODS:  I. 
PROBING  THE  PHOTOACOUSTIC  METHOD 
AS  AN  INDICATOR  FOR  WATER  STRESS  IN 

vrvo, 

Weizmann   Inst,    of  Science,   Rehovoth   (Israel). 

Dept.  of  Biochemistry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-05040 


PHOTOSYNTHETIC  RESPONSES  OF  LEAVES 
TO  WATER  STRESS,  EXPRESSED  BY  PHO- 
TOACOUSTICS  AND  RELATED  METHODS:  II. 
THE  EFFECT  OF  RAPID  DROUGHT  ON  THE 
ELECTRON  TRANSPORT  AND  THE  RELA- 
TIVE ACTTVnTES  OF  THE  TWO  PHOTOSYS- 
TEMS, 

Weizmann   Inst,   of  Science,    Rehovoth   (Israel). 
Dept.  of  Biochemistry. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05041 


ESTIMATING  THE  EFFECTS  OF  UNDER- 
STORY  REMOVAL  FROM  A  DOUGLAS  FTR 
FOREST  USING  A  TWO-LAYER  CANOPY 
EVAPOTRANSPDXATION  MODEL, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science 

F.  M.  Kelliher,  T.  A.  Black,  and  D.  T.  Price. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1891-1899,  December  1986.  7  fig,  3  tab, 

39  ref. 

Descriptors:  *Fir  trees,  *Forest  management, 
♦Canopy,  *Evapotranspiration,  *Mathematical 
models,  'Model  studies,  Estimating,  Equations, 
Root  zone,  Boundary  layers,  Evaporation,  Tran- 
spiration, Hydrologic  budget,  Trees. 

W.  J.  Shuttle  worth's  (1979)  development  of  the 
Penman-Monteith  evaporation  equation  for  multi- 
layer, partially  wet  forest  canopies  was  modified 
for  application  to  the  hypostomatous  canopies  of 
Douglas  fir  and  salal.  This  theory  was  combined 
with  standard  hourly  micrometeorological  meas- 
urements, eddy  diffusive,  boundary  layer  and  sto- 
matal resistance  functions,  and  canopy  and  root 
zone  water  balance  equations  to  calculate  evapo- 
transpiration  rates  (E)  from  a  Douglas  fir  forest 
with  salal  understory  over  extended  periods  during 
two  growing  seasons.  Calculated  values  of  E 
agreed  to  within  0.2  mm/d  of  values  determined 
using  Bowen  ratio-energy  balance  measurements. 
The  courses  of  average  root  zone  volumetric  water 
content  (Theta)  calculated  for  two  extended  peri- 
ods agreed  well  with  neutron  probe  measurements. 
Salal  understory  removal  resulted  in  measured 
values  of  Theta  being  only  0.01-0.03  cu  m/cu  m 
higher  over  the  two  periods,  in  close  agreement 


NONSTEADY-STATE  ANALYSIS  OF  WATER 
FLOW  AND  CAPACITANCE  FOR  AGAVE  DE- 
SERTI, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
H.  W.  Calkin,  and  P.  S.  Nobel. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  11,  p  2556-2560,  November  1986.  7  fig,  1  tab, 
26  ref.  NSF  Grant  BSR84-14455. 

Descriptors:  *Plant  water  potential,  *Desert  plants, 
'Evapotranspiration,  *Transpiration,  'Succulents, 
•Measuring  instruments,  *Soil  water  potential, 
Simulation,  Capacitance,  Resistance,  Leaves,  Cells, 
Drought,  Prediction,  Metabolism. 

An  analog  electrical  circuit,  including  both  resist- 
ances and  capacitances  for  roots,  stem,  and  leaves, 
was  developed  for  a  desert  leaf-succulent,  Agave 
deserti.  Based  on  soil  water  potentials  and  ob- 
served transpiration  rates  and  the  influence  of  leaf, 
stem,  and  root  relative  water  content  on  the  water 
potential  of  each  organ,  water  potential  could  be 
predicted  at  various  locations  in  the  transpiration 
stream.  Simulations  indicated  that  as  stomata 
opened  at  night  for  this  crassulacean  acid-metabo- 
lism plant,  most  of  the  water  initially  transpired 
came  from  the  leaves.  Water  movement  from  the 
soil  was  greatest  throughout  the  night  and  the 
early  morning;  the  maximal  water  uptake  rate  from 
the  soil  was  only  about  half  of  the  maximum 
transpiration  rate.  As  drought  increased,  lower 
transpiration  rates  led  to  smaller  water  losses,  in 
turn  leading  to  progressively  earlier  recharge  of 
the  leaf  capacitance.  The  substantial  and  predict- 
able daily  changes  in  plant  water  potential  may 
have  profound  effects  on  physiological  processes 
in  the  cells  near  the  transpiration  stream.  (Author's 
abstract) 
W87-05060 


2E.  Streamflow  and  Runoff 


MEANDER  FLOW  MODEL  I:  DEVELOP- 
MENT, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

A.  J.  Odgaard. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
112,  No.  12,  p  1117-1136,  December  1986.  7  fig,  22 
ref.  NSF  Grant  MSM-8308470. 

Descriptors:  'Channel  morphology,  'Sediment 
transport,  'Meanders,  'Mathematical  models,  'Al- 
luvial channels,  Bed  topography,  Mathematical 
equations,  Streambeds,  Froude  number,  Bed  stabil- 
ity, Mathematical  equations,  Channel  curvature, 
Flow  models. 

A  model  was  developed  for  simulating  the  flow 
and  bed  topography  in  a  meandering  channel.  The 
basis  of  the  simulation  is  a  solution  to  the  equations 
for  conservation  of  mass  and  momentum  and  for 
lateral  stability  of  the  streambed.  The  bed-stability 
equation  uses  a  transverse  force  balance  for  bed- 
sediment  particles  relating  the  transverse  bed  slope 
to  primary  flow  variables.  The  main  controlling 
parameters  are  the  channel's  width-depth  ratio, 
radius-width  ratio,  resistance  characteristics  (or 
gradient),  and  sediment  Froude  number.  An  inno- 
vative feature  is  the  use  of  a  simple  mass-flux 
balance  (mass  conservation)  to  link  the  equation 
for  bed  stability  to  the  momentum  equations.  The 
mass-flux  balance  related  the  net  lateral  transport 
of  flow  volume  to  the  streamwise  variation  of 
transverse  bed  slope.  The  equations  governing  the 
secondary-current  velocity  and  the  transverse  bed 
slope  became  those  of  a  damped  oscillating  system 
subjected  to  a  driving  force,  the  change  in  channel 
curvature.  The  model  was  tested  with  both  labora- 
tory and  field  data.  (See  also  W87-04389)  (Author's 
abstract) 
W87-04388 


MEANDER  FLOW  MODEL  H:  APPLICA- 
TIONS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

A.  J.  Odgaard. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
112,  No.  12,  p  1137-1150,  December  1986.  8  fig,  3 
tab,  10  ref.  NSF  Grant  MSM-8308470. 

Descriptors:  'Channel  morphology,  'Sediment 
transport,  'Meanders,  'Alluvial  channels,  'Mathe- 
matical models,  Mathematical  equations,  Bed 
scour,  Erosion,  Bank  protection,  Muddy  Creek, 
Fall  River,  Streambeds,  Flow  models,  Topogra- 
phy. 

An  analytical  model  for  simulating  the  flow  and 
bed  topography  in  a  meandering  alluvial  channel 
was  tested  with  data  taken  from  previous  field 
studies  of  sections  of  Fall  River,  Rocky  Mountain 
National  Park  and  of  Muddy  Creek  in  western 
Wyoming.  The  Fall  River  data  was  used  for  test- 
ing a  technique  which  involves  discretizing  the 
river  channel  into  a  number  of  straight  and  con- 
stant-radius reaches,  and  solving  a  set  of  governing 
equations  for  each  reach,  using  appropriate  bound- 
ary conditions.  The  Muddy  River  data  was  used 
for  testing  a  solution  for  a  sequence  of  sine  gener- 
ated meander  curves.  In  both  cases  the  simulated 
flow  and  bed  features  were  in  good  agreement 
with  those  measured.  The  agreement  was  obtained 
without  use  of  calibration  factors.  With  its  ability 
to  predict  both  magnitude  and  location  of  bed 
scour  near  outer  banks  in  meander  curves,  the 
model  should  be  a  useful  tool  for  the  design  of 
bank-protection  structures.  (See  also  W87-04388) 
(Wood-PTT) 
W87-04389 


A* 


FRICTION  SLOPE  AVERAGING  IN  BACKWA- 
TER CALCULATIONS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

E.  M.  Laurenson. 

Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 

112,  No.  12,  p  1151-1163,  December  1986.  5  fig,  1 

tab,  5  ref. 
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Field  2— WATER  CYCLE 

Group  2E — Streamflow  and  Runoff 


Descriptors:  'Backwater,  *Water  surface  profiles, 
•Mathematical  studies,  Friction  slope  averaging, 
Calculations,  Mathematical  equations,  Reach, 
Water  levels,  Channels,  Nonuniform  flow. 

In  calculating  water  surface  profiles,  the  average 
friction  slope  is  estimated  from  conditions  at  the 
ends  of  a  reach.  Methods  used  to  approximate  the 
average  slope  include  use  of  the  arithmetic,  geo- 
metric, and  harmonic  means  of  reach-end  friction 
slopes,  and  the  arithmetic  mean  of  the  reach-end 
conveyances.  Systematic  variations  exist  in  the 
slopes,  and  consequently  the  water  levels,  calculat- 
ed by  the  various  methods.  The  errors  in  slope 
tend  to  be  negative  which  underestimates  the 
water  levels.  Previous  known  investigations  of  the 
methods  are  limited,  in  their  application,  to  pris- 
matic channels.  For  irregular  channels,  the  true 
friction  slope  line  can  be  approximated  by  a  third 
degree  polynomial.  Differences  between  the  vari- 
ous approximations  and  the  true  average  slope  of 
such  a  curve  showed  that  the  arithmetic  mean  of 
the  reach-end  friction  slopes  had  the  lowest  maxi- 
mum error  but  did  not  always  give  the  smallest 
error.  Its  use  was  suggested,  coupled  with  system- 
atic selection  of  cross  section  locations  and  occa- 
sional use  of  the  geometric  mean  of  reach-end 
slopes.  (Author's  abstract) 
W87-04390 


RECORD  ST.  CLAIR  RIVER  ICE  JAM  OF  1984, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 
W87-04392 


RESOURCE  PARTITIONING  OF  FOOD  PAR- 
TICLES BETWEEN  ASSOCIATED  LARVAE  OF 
PROSIMULIUM  RUFTPES  AND  EUSIMU- 
LIUM  CRYOPHILUM  (DrPTERA,  SIMULII- 
DAE)  IN  AUSTRIAN  MOUNTAIN  BROOKS, 
Konstanz  Univ.  (Germany,  F.R.).  Fakultaet  fuer 
Biologic 
P.  Schroder. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  107, 
No.  4,  p  497-509,  October  1986.  4  fig,  5  tab,  27  ref. 

Descriptors:  'Food  chains,  'Competing  use, 
•Black/lies,  'Food  partitioning,  *Streams,  'Algae, 
•Detritus,  Larvae,  Jacobs'  electivity  index  D,  Dia- 
toms, Niches,  Austria. 

In  June  1984  larvae  of  the  blackfly  species  Eusimu- 
lium  cryophilum  and  Prosimulium  rufipes  were 
collected  in  two  small  mountain  streams  in  the 
Bregenzer  Wald  in  Austria  at  1600m  above  sea 
level.  Comparisons  between  the  particle  distribu- 
tion of  food  supply  suspended  in  the  current  and 
their  proportions  in  the  larval  guts  of  the  blackfly 
species  showed  intra-  and  interspecific  differences. 
The  proportion  of  large  particles  increased  with 
increasing  larval  size  in  most  cases.  Detritus  parti- 
cles and  diatoms  always  were  overrepresented  in 
the  larval  guts  compared  with  their  proportions  in 
the  food  supply.  Furthermore,  the  percentage  of 
detritus  increased  in  the  larval  gut  of  E.  cryophi- 
lum with  growing  larval  size,  while  it  normally 
decreased  in  the  larval  guts  of  Prosimulium  rufipes. 
The  proportion  of  other  algae  was  always  lower  in 
the  larval  guts  than  in  the  food  supply.  To  quantify 
these  differences  the  Jacobs'  electivity  index  D 
was  calculated.  It  was  concluded  that  there  is  only 
small  niche  overlap  in  food  utilization  between  two 
associated  species  which  were  divided  into  differ- 
ent feeding  types,  while  larvae  of  the  same  feeding 
type  need  niche  separation  of  food  utilization, 
space  and  time  for  successful  coexistence.  (Au- 
thor's abstract) 
W87-04409 


LIGNIN   AND   FIBER   CONTENT   OF   FPOM 
GENERATED  BY  THE  SHREDDERS  ITPULA 
ABDOMEMALIS  (DD7TERA:  TEPULEDAE)  AND 
TALLAPERLA  CORNELIA  (NEEDHAM  AND 
SMITH)  (PLECOPTERA:  PELTOPERLIDAE), 
Alabama  Univ.,  University.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04412 


HYBRID        METHOD        FOR        SEASONAL 
STREAMFLOW  FORECASTING, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 
For  primary  bibliographic  entry  see  Field  7A. 
W87-04480 


APPROACH  TO  THE  MATHEMATICAL  EX- 
PRESSION OF  RECESSION  CURVES, 

Hydrological     Research     Inst.,     Pretoria    (South 

Africa). 

I.  Petras. 

Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  145-150, 

July  1986.  5  fig,  2  tab,  7  ref. 

Descriptors:  'Mathematical  equations,  'Hydro- 
graph  analysis,  'Surface  groundwater  relations, 
•Mathematical  analysis,  'Recession  curves,  'Hy- 
drographs,  'Runoff,  'Groundwater  storage,  Mean 
recession  curve,  Envelope  recession  curve,  Base 
flow. 

A  recession  curve  of  any  origin  can  be  mathemati- 
cally expressed  by  a  superimposition  of  the  expo- 
nential equation  Q  sub  0  x  e  to  the  minus  alpha  t 
power,  and  evaluated  from  its  basic  parameters 
alpha  (depletion  coefficient)  and  Q  sub  0  (initial 
discharge).  The  expression  of  curves  of  various 
gradients  and  curvature  by  the  same  formula  en- 
ables their  comparison  on  an  equal  basis.  In  order 
to  expand  this  facility  the  method  for  the  construc- 
tion of  the  mean  and  envelope  recession  curves 
from  curves  expressed  by  the  above-mentioned 
relationship  was  developed.  The  method  was  dem- 
onstrated on  the  basis  of  nine  curves  from  the 
outlet  section  of  the  Luano  Catchment  A 
(Zambia).  (Airone-PTT) 
W87-04485 


CONCAVE-BANK  BENCHES  IN  THE  FLOOD- 
PLAINS  OF  MUSKWA  AND  FORT  NELSON 
RTVERS,  BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04522 


CLEARCUTTING  AND  THE  BIOGEOCHE- 
MISTRY  OF  STREAMWATER  EN  NEW  ENG- 
LAND, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04542 


FREQUENCY  ANALYSIS  OF  LOW  FLOWS: 
HYPOTHETICAL  DISTRIBUTION  METHODS 
AND  A  PHYSICALLY  BASED  APPROACH, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
G.  V.  Loganathan,  P.  Mattejat,  C.  Y.  Kuo,  and  M. 
H.  Diskin. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  3,  p 
129-150,  1986.  2  fig,  32  ref,  append. 

Descriptors:  'Mathematical  models,  'Streamflow, 
•Hydrographs,  'Streams,  'Frequency  analysis, 
•Low  flow,  'Probability  distribution,  Statistical 
analysis,  Statistical  methods,  Mathematical  studies. 

Accurate  prediction  of  low  flows  is  required  for 
effective  management  of  streamflow  to  meet  all 
demands  and  water  quality  needs.  A  mixed  log 
Pearson  type  III  distribution,  a  double  bounded 
probability  density  function,  partial  duration  series 
and  a  physically  based  approach  are  analyzed  for 
frequency  estimates  of  low  flows.  The  mixed  log 
Pearson  type  III  involves  a  point  probability  mass 
at  zero  for  intermittent  streams.  The  double  bound- 
ed probability  distribution  has  lower  and  upper 
bounds  with  a  point  mass  at  the  lower  bound.  Two 
approaches  are  used  in  partial  duration  series;  trun- 
cation and  censoring  which  represent  curtailing  of 
the  population  and  the  sample  respectively.  The 
parameters  are  estimated  by  the  maximum  likeli- 
hood procedure.  Considering  low  flows  as  part  of 
the  recession  limb  of  stream  flow  hydrographs  a 
physically  based  approach  is  formulated.  By  using 
the  exponential  decay  of  stream  recessions  and 
considering  the  initial  recession  flows,  recession 
durations,  and  recharge  due  to  incoming  storms  as 


statistically  independent  random  variables,  a  first 
order  random  coefficient  Markov  model  for  initial 
recession  flows  is  formed.  The  resulting  steady 
state  probability  distribution  for  initial  recession 
flows  is  combined  with  the  probability  distribution 
of  the  exponential  decay  to  obtain  the  probabilities 
of  low  flow  events.  The  methods  are  applied  to 
both  perennial  and  intermittent  streams.  (Author's 
abstract) 
W87-04553 


ATTEMPTING  FLOW  FORECASTS  OF  THE 
INDUS  RIVER,  PAKISTAN,  USING  REMOTE- 
LY SENSED  SNOW  COVER  DATA, 

Waterloo  Univ.  (Ontario). 

M.  T.  A.  Makhdoom,  and  S.  I.  Soloman. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  3,  p 

171-184,  1986.  2  fig,  3  tab,  9  ref. 

Descriptors:  'Snowmelt,  'River  flow,  'Flow  fore- 
casting, 'Mathematical  studies,  'Indus  River, 
•Remote  sensing,  *Snow  cover,  'Runoff,  Predic- 
tion, Pakistan,  Weather  data  collections,  Perform- 
ance evaluation. 

Recent  developments  in  collection  and  interpreta- 
tion of  remotely  sensed  back  radiation  data  from 
the  earth  surface  obtained  by  satellites  has  made  it 
possible  to  readily  delineate  areas  covered  by  snow 
on  the  earth  surface.  In  view  of  this,  attempts  were 
intensified  during  the  last  decade  to  generate  statis- 
tical relationships  between  the  snow  covered  areas 
in  the  basin  and  the  corresponding  runoff  during 
the  snow  melt  period.  However  examination  of 
such  relationships  developed  specifically  for  fore- 
casting purposes  in  the  Indus  river  basin  in  Paki- 
stan indicates  that,  given  the  current  data  and 
operational  constraints,  their  usefulness  is  very  lim- 
ited. The  need  for  improving  collection  of  remote- 
ly sensed  data  on  snow  to  obtain  information  on 
snow  density  and  other  auxiliary  information  is 
emphasized.  (Author's  abstract) 
W87-04555 


MULTIVARIATE  TRANSFER  FUNCTION- 
NOISE  MODEL  OF  RIVER  FLOW  FOR  HY- 
DROPOWER  OPERATION, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

T.  Olason,  and  W.  E.  Watt. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  3,  p 

185-202,  1986.  9  fig,  13  tab,  21  ref. 

Descriptors:  'Rivers,  'Flow  forecasting,  'Multi- 
variate analysis,  'Statistical  analysis,  'Statistical 
models,  'River  flow  forecasting,  'Time  series 
models,  'Mathematical  models,  Hydroelectric 
power,  Ontario,  Calibrations. 

Effective  scheduling  of  hydroelectric  power  pro- 
duction requires  good  long  and  short  term  fore- 
casts of  flows.  Short  term  flow  forecasts  can  be 
made  only  with  some  type  of  real  time  flow  fore- 
casting system.  Multivariate  time  series  model  in 
their  transfer  function-noise  form  are  very  applica- 
ble to  multiple  routing  problems  and  lend  them- 
selves readily  to  real  time  forecasting.  The  formu- 
lation of  Multivariate  auto  regressive  moving  aver- 
age (ARMA)  time  series  models  and  their  transfer 
function  noise  (TFN)  is  described.  Development  of 
a  multivariate  TFN  model  is  difficult  if  the  multi- 
ple inputs  are  correlated.  Various  methods  for 
developing  multivariate  TFN  models  with  corre- 
lated multiple  inputs  are  critically  reviewed.  A 
simple  approach  to  developing  multiple  input  TFN 
models  with  correlated  inputs  is  described.  This 
approach  is  successfully  applied  to  developing  a 
forecasting  model  for  average  daily  flow  of  the 
Mattagami  River  at  Little  Long  Generation  Sta- 
tion in  Northern  Ontario,  Canada.  System  inputs 
are  upstream  and  tributary  flows.  Only  three  years 
of  daily  data  for  the  period  April  1st  to  October 
31st  were  required  to  calibrate  the  model.  Two 
further  years  were  used  to  verify  the  model.  Fore- 
casts at  lead  times  of  one  and  two  days  were  good 
for  both  calibration  and  verification  periods.  The 
average  standard  errors  were  8  per  cent  of  average 
inflows  (1  day  lead)  and  18  per  cent  (2  day  lead). 
The  system  produces  significantly  better  forecasts 
than  a  univariate  time  series  model.  (Author's  ab- 
stract) 
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WATER  CYCLE— Field  2 
Streamflow  and  Runoff — Group  2E 


W87-04556 

SIMPLE     AND     EFFICIENT     CONCEPTUAL 
CATCHMENT  MODEL  ALLOWING  FOR  SPA- 
TIAL VARIATION  IN  RAINFALL, 
Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 
Engineering. 

V.  L.  Nguyen,  and  R.  Berndtsson. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  4,  p  475-487,  December  1986.  7  fig,  2  tab,  13 
ref. 

Descriptors:  *Rainfall-runoff  relationships,  'Rain- 
fall, 'Runoff,  'Spatial  distribution,  'Catchment 
areas,  'Streamflow  forecasting,  'Runoff  forecast- 
ing, 'Hydrologic  models,  'Model  studies,  'Mathe- 
matical models,  Areal  precipitation,  Algorithms, 
Water  resources  development,  Tunisia. 

In  developing  countries,  the  use  of  mathematical 
models  in  hydrological  forecasting  is  increasing, 
making  for  optimal  planning  and  management  of 
water  resource  systems.  Such  application,  howev- 
er, faces  different  problems.  One  of  these  problems 
is  that  computers  may  not  be  available.  Even  if 
they  are  available,  computer  time  is  expensive. 
Hence,  there  is  a  need  for  simple  models  which  can 
be  run  on  pocket  calculators  or  which  are  comput- 
er time  efficient,  with  high  accuracy.  A  rainfall 
runoff  model  with  a  very  simple  structure  is  pre- 
sented. With  simple  algorithms  the  model  can  be 
used  with  computers  with  a  small  memory.  A 
method  for  estimating  the  mean  areal  rainfall,  rep- 
resenting the  detailed  distribution  of  rain  over  an 
area  is  also  put  forward.  The  model  has  been 
applied  to  a  small,  mainly  rural  catchment  in 
Northern  Tunisia  for  both  single  rainfall  event 
simulation  and  continuous  simulation  for  longer 
periods.  The  outcome  was  most  encouraging,  with 
measured  and  calculated  streamflows  presented 
and  discussed.  (Author's  abstract) 
W87-04559 


EFFECT  OF  DEFORESTATION  AND  SUBSIST- 
ENCE AGRICULTURE  ON  RUNOFF  OF  THE 
KAFUE  RD/ER  HEADWATERS,  ZAMBIA, 

National  Council  for  Scientific  Research,  Lusaka 

(Zambia).  Water  Resources  Research  Unit. 

A.  Mumeka. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  4,  p  543-554,  December  1986.  6  fig,  3  tab,  12 

ref. 

Descriptors:  'Deforestation,  'Subsistence  agricul- 
ture, 'Tropical  forests,  'Runoff,  'Catchment  areas, 
Streamflow,  Zambia,  Hydrographs,  Agriculture, 
Cultivated  lands. 

The  observed  effects  on  the  streamflow  of  chang- 
ing a  tropical  forest  in  the  high  rainfall  belt  of 
Zambia  to  agricultural  use  based  on  traditional 
farming  methods  are  presented.  Hydrological  ob- 
servations were  carried  out  on  four  small  catch- 
ments under  their  natural  conditions  first,  and  later 
two  of  them  under  agricultural  use  with  accompa- 
nying deforestation.  Simple  linear  regression  analy- 
sis of  both  monthly  and  annual  runoff  from  undis- 
turbed catchments  showed  that  there  was  an  in- 
crease in  streamflow  as  a  result  of  deforestation 
and  subsistence  agriculture.  It  is  also  shown  that 
the  shape  of  the  flood  hydrograph  was  changed  as 
a  result  of  the  land  use.  (Author's  abstract) 
W87-04564 


UPLAND  AFFORESTATION:  INFLUENCES 
ON  STREAM  HYDROLOGY  AND  CHEMIS- 
TRY, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04574 


ESTIMATING  CATCHMENT  WATER  QUAL- 
ITY RESPONSE  TO  ACID  DEPOSmON 
USING  MATHEMATICAL  MODELS  OF  SOU- 
ION  EXCHANGE  PROCESSES, 

Virginia  Univ.,  Charlottesville. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04587 


CLIMATIC    MODEL    OF    RUNOFF-DRTVEN 
COASTAL  CIRCULATION, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-04609 


WATER      QUALITY      OF      AGRICULTURAL 
COASTAL  PLAIN  WATERSHEDS, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04625 


STATUS  OF  THE  FRESHWATER  PEARL 
MUSSEL  MARGARJTTFERA  MARGARTn- 
FERA  L.  IN  THE  SOUTH  OF  ITS  EUROPEAN 
RANGE, 

Bayreuth  Univ.  (Germany,  F.R.).  Dept.  of  Animal 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04656 


HYDRAULICS  OF  FLOODPLAIN  FLOWS, 

Y.  N.  Sokolov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  272-277,  May  1986.  3  fig,  11  ref.  Translat- 
ed from  Gidrotekhnichesko  Stroitel'stvo  No.  5,  p 
14-17,  May  1986. 

Descriptors:  'Hydraulic  roughness,  'Floods, 
'Vegetation  effects,  'Flood  plains,  'Roughness  co- 
efficient, Mathematical  equations,  United  States, 
Soviet  Union,  Equations,  Rivers. 

A  method  of  determining  the  hydraulic  roughness 
of  individual  plant  species  was  developed  and  em- 
ployed along  with  a  generalized  vegetation  param- 
eter in  the  equation  for  the  hydraulic  roughness 
coefficient.  The  relation  between  the  roughness 
coefficient  and  the  generalized  vegetation  parame- 
ter was  determined  both  in  the  laboratory  and  for 
rivers  in  the  USA  and  USSR.  The  roughness  coef- 
ficient due  to  vegetation,  n,  =  f  (P(l/d)),  where  P 
is  the  generalized  vegetation  parameter,  1  is  the 
distance  along  the  length  of  flow  between  rough- 
ness elements,  and  d  is  its  characteristic  dimension. 
The  vegetation  parameter,  P,  =  summation  (i  =  1 
to  m)  of  ((S  sub  i/a  squared)  times  (h  sub  i/h  sub  f) 
times  delta  sub  i),  where  S  sub  i  is  the  horizontal 
projection  of  the  vegetation,  h  sub  i  is  the  height  of 
the  vegetation  inundated  with  water,  h  sub  f  is  the 
depth  of  the  floodplain  flow,  a  is  a  linear  dimension 
characteristic  stretch  of  the  floodplain,  and  delta  is 
a  parameter  accounting  for  the  degree  of  vertical 
continuity  of  multiple  stem,  e.g.,  shrub  vegetation. 
The  subscript  i  corresponds  to  the  types  of  vegeta- 
tion or  other  obstacle;  for  floating  plant  remains 
held  back  by  trees,  i=l,  for  shrubs,  i  =  2,  and  so 
on.  In  natural  floodplains  1/d  is  typically  at  least 
20-30,  so  that  for  practical  purposes  n  =  f(P). 
(Rochester-PTT) 
W87-04768 


IDENTIFYING   HYDRO    RESOURCES    WITH 
ENHANCED  SATELLITE  IMAGERY, 

Watenneyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-04779 


RECOMMENDATION  FOR  FLOOD  DAMAGE 
REDUCTION  AT  WASTEWATER  TREATMENT 
PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-O4807 


SOVIETS    SHELVE    PLAN    ON    DD/ERTING 
RTVERS  IN  ARCTIC  REGIONS, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-04844 


HYDROLOGY  OF  ALLUVIAL  STREAM 
CHANNELS  IN  SOUTHERN  COASTAL  PLAIN 
WATERSHEDS, 


Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

A.  Shirmohammadi,  J.  M.  Sheridan,  and  L.  E. 
Asmussen. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  135-142,  January-February  1986.  13  fig,  4  tab, 
15  ref. 

Descriptors:  'Alluvial  aquifers,  'Alluvial  streams, 
'Surface-ground  water  relations,  'Channels, 
'Coastal  plains,  'Watersheds,  'Rainfall,  'Ground- 
water, 'Stream  discharge,  Hydrology,  Soil  maps, 
Seasonal  variation,  Evapotranspiration,  Storms, 
Alluvial  storage,  Peak  discharge. 

Since  water  management  includes  consideration  of 
water  quality  as  well  as  water  quantity,  proper 
characterization  of  hydrologic  cycle  components, 
and  sources  and  sinks  for  both  water  and  chemicals 
in  a  watershed  is  even  more  critical.  Thirteen  years 
of  recorded  rainfall,  streamflow,  and  groundwater 
elevation  data  were  used  to  analyze  the  hydrologic 
characteristics  of  the  alluvial  stream  channels  for 
three  subwatersheds  in  the  Coastal  Plain  of  the 
southeastern  U.S.  Drainage  areas  of  these  subwa- 
tersheds range  from  16.7  sq  km  to  50  sq  km. 
Digitized  soil  maps  and  cross-sectional  transects 
were  used  to  determine  alluvial  areal  extent  and 
alluvial  depth,  respectively.  These  data  were  used 
to  compute  the  total  alluvial  volume  in  each  sub- 
watershed.  Total  alluvial  depths  and  total  alluvial 
volumes  with  groundwater  elevation  data  were 
then  used  to  determine  the  alluvial  antecedent  con- 
ditions and  available  alluvial  storage  for  three  sub- 
watersheds.  Results  indicate  that  the  available  allu- 
vial storage  varies  with  both  time  of  year  and 
antecedent  rainfall  conditions.  Lower  available 
storage  was  observed  for  late  winter  and  early 
spring  due  to  higher  rainfall  and  lowered  evapo- 
transpiration. Gradually  increasing  values  were  ob- 
served during  summer  and  autumn  due  to  lower 
rainfall  and  higher  evapotranspiration.  Results  also 
indicate  the  effect  of  alluvial  antecendent  condi- 
tions on  instantaneous  peak  discharge  responses. 
For  comparable  storms,  instantaneous  peak  dis- 
charge rates  were  higher  by  an  order  of  magnitude 
for  wet  conditions  than  for  dry  conditions.  (Alex- 
ander-PTT) 
W87-04924 


EXPLICIT  NUMERICAL  SCHEMES  FOR  UN- 
STEADY  FREE-SURFACE  FLOWS  WITH 
SHOCKS, 

Florida  International  Univ.,  Miami.  Dept.  of  Civil 

and  Environmental  Engineering. 

R.  J.  Fennema,  and  M.  H.  Chaudhry. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1923-1930,  December  1986.  10  fig,  20  ref. 

Descriptors:  'Unsteady  flow,  'Open  channel  flow, 
'Bores,  'Tidal  bores,  'Surface  flow,  'Channel 
flow,  'Model  studies,  'Computers,  'Mathematical 
equations,  Numerical  analysis,  Viscosity,  Comput- 
er programs,  Rivers,  Canals,  Equations. 

The  unsteady  flows  in  open  channels,  such  as 
rivers  or  canals,  are  often  modeled  as  one-dimen- 
sional flows.  Such  flows  are  described  by  a  set  of 
quasi-linear,  hyperbolic  partial  differential  equa- 
tions, called  the  Saint- Venant  equations.  Since  a 
closed-form  solution  of  these  equations  is  not  avail- 
able, except  in  special  simplified  cases,  numerical 
methods  have  been  used  to  integrate  them.  In  cases 
where  the  assumptions  of  one-dimensional  flow 
and  hydrostatic  pressure  distribution  are  valid,  the 
agreement  between  the  measured  and  computed 
results  is  usually  satisfactory.  However,  once  a 
shock  or  bore  is  formed,  special  steps  become 
necessary  to  properly  analyze  these  flows.  Three 
second-order  accurate,  explicit  finite-difference 
schemes  (MacCormack,  Lambda,  and  Gabutti)  are 
introduced  and  compared  for  the  analysis  of  un- 
steady, free-surface  flows  having  shocks  or  bores. 
The  details  of  these  schemes,  their  shock-capturing 
capabilities,  stability  restrictions,  boundary  condi- 
tions, and  use  of  artificial  viscosity  to  dampen  the 
numerical  oscillations  near  the  shock  are  present- 
ed. Computed  results  are  compared  with  the  ana- 
lytical solution  to  demonstrate  their  validity.  A 
comparison  of  the  computer  time  required  for  re- 
producing the  shocks  with  a  similar  accuracy 
shows  that  the  Preissmann's  implicit  scheme  takes 
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four  to  eight  times  the  CPU  time  taken  by  these 
explicit  schemes.  Because  the  latter  are  easier  to 
program,  it  makes  them  attractive  for  real-life  ap- 
plications. (Alexander-PTT) 
W87-04954 


MODEL  FOR  WETLAND  SURFACE  WATER 
DYNAMICS, 

Michigan    Science    and    Engineering    Associates, 

Ann  Arbor. 

D.  E.  Hammer,  and  R.  H.  Kadlec. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1951-1958,  December  1986.  7  fig,  1  tab, 

28  ref. 

Descriptors:  'Mathematical  models,  'Wetlands, 
•Surface  water,  'Overland  flow,  'Streamflow, 
•Numerical  analysis,  Algorithms,  Topography,  Po- 
rosity, Evapotranspiration,  Groundwater,  Equa- 
tions, Simulation,  Calibrations,  Michigan,  Lakes, 
Rainfall,  Stream  discharge,  Groundwater  re- 
charge. 

The  recognition  of  the  importance  and  value  of 
our  wetlands  has  accelerated  research  to  reach  a 
better  understanding  of  these  ecosystems.  The 
complex  interactions  between  biota,  soils,  and 
water  are  driven  first  and  foremost  by  the  hydrolo- 
gy of  the  wetland.  Much  of  the  work  to  date  has 
stopped  short  of  providing  quantitative  and  defini- 
tive answers  to  questions  involving  nutrient  cy- 
cling sediment  transport,  and  pollutant  removal 
because  of  our  inability  to  accurately  measure 
water  movement  in  wetlands.  The  dynamics  of 
wetlands  have  been  represented  by  a  variety  of 
ecological  models,  often  involving  great  detail  and 
complexity,  but  few  spatially  distributed  models 
have  emerged.  A  mathematical  model  for  overland 
flow  through  vegetated  areas  was  developed. 
Input  information  includes  site  topography  and 
porosities,  power  law  parameters  for  the  velocity 
correlation,  and  the  driving  forces:  precipitation, 
evapotranspiration,  stream  flows,  groundwater  re- 
charge or  discharge,  and  pumped  additions. 
Depths  and  flow  rates  are  then  calculated  as  func- 
tions of  position  and  time.  A  one-dimensional  algo- 
rithm was  developed  to  execute  these  calculations. 
Numerical  solutions  to  the  nonlinear  partial  differ- 
ential equations  were  accomplished  using  special 
finite  difference  approximations.  The  method  per- 
mits long  simulation  times  (several  years),  without 
significant  material  balance  errors.  The  model  and 
simulator  were  validated  using  data  from  the 
Porter  Ranch  peatland  located  near  Houghton 
Lake,  Michigan.  (Alexander-Pi!) 
W87-04957 


GENERALIZED  STOCHASTIC  HYDROME- 
TEOROLOGICAL  MODEL  FOR  FLOOD  AND 
FLASH-FLOOD  FORECASTING:  1.  FORMULA- 
TION, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2083-2095,  December  1986.  12  fig,  6  tab, 
24  ref,  append. 

Descriptors:  'Model  studies,  'Hydrometeorologi- 
cal  models,  'Precipitation,  'Streamflow,  'Soil 
moisture,  'Flood  forecasting,  'Flash  floods,  'Rain- 
fall-runoff relationships,  Stochastic  process,  Equa- 
tions, Hydrology,  Floods,  Prediction. 

It  has  been  common  practice  among  hydrologists 
involved  in  real-time  forecasting  of  floods  to  devel- 
op rainfall-runoff  models  that  simulate  soil  and 
channel  processes  and  utilize  precipitation  rates  as 
input.  The  lack  of  reliable  and  flexible  precipitation 
models  suitable  for  the  spatial  and  temporal  scales 
of  the  hydrologic  processes  has  prevented  the  for- 
mulation of  generalized  models  that  simulated  pre- 
cipitation, soil,  and  channel  processes.  An  attempt 
was  made  to  couple  meteorological  and  hydrologi- 
cal  models  and  procedures  within  the  real-time 
flood  forecasting  framework.  A  local  quantitative 
precipitation  model  was  coupled  to  a  soil  model 
and  a  channel  routing  model  through  mass  conser- 
vation differential  equations  and  an  automatic  up- 
dating procedure.  Automatic  updating  is  per- 
formed through  the  use  of  the  Extended  Kalman 


Filter  that  provides  the  capability  for  real-time 
probabilistic  forecasts  of  flood  occurrence  and 
flood  magnitude.  To  complement  the  coupled 
system,  a  methodology  was  developed  for  consist- 
ent spatial  interpolation  of  sparse  observations  of 
the  pertinent  meteorological  input  variables.  The 
interpolation  methodology  takes  into  account 
topographic  relief  and  atmospheric  lapse  rates.  The 
result  of  the  modeling  effort  is  a  stochastic-dynam- 
ic hydrometeorological  system  suitable  for  use  in 
real-time  flood  and  flash-flood  forecasting.  The 
application  of  the  model  is  illustrated  by  two  case 
studies:  one  at  Tulsa,  Oklahoma  and  the  other  at 
Lewiston,  Montana.  (See  also  W87-04969)  (Alex- 
ander-PTT) 
W87-04968 


GENERALIZED  STOCHASTIC  HYDROME- 
TEOROLOGICAL MODEL  FOR  FLOOD  AND 
FLASH-FLOOD  FORECASTING:  2.  CASE 
STUDIES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
K.  P.  Georgakakos. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2096-2106,  December  1986.  16  fig,  5  tab, 
1 1  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Model 
studies,  'Precipitation,  'Streamflow,  'Hydrome- 
teorological models,  'Flood  forecasting,  'Flash 
floods,  Soil  moisture,  Case  studies,  Performance 
evaluation,  Stochastic  process,  Hydrographs, 
Floods,  Prediction,  Oklahoma. 

An  integrated  hydrometeorological  model  was  de- 
veloped which  combines  components  simulating 
precipitation,  soil,  and  channel  processes,  in  a  con- 
ceptual manner,  to  produce  forecasts  of  both  mean 
area!  precipitation  and  outflow  discharge  rate.  The 
short-  and  long-term  performance  of  this  model  in 
real-time  flood  flow  forecasting  was  examined 
with  6-hourly  data  from  the  2344  sq  km  Bird  Creek 
Basin  in  Oklahoma.  The  model  couples  a  local 
precipitation  model  with  a  soil  and  a  channel 
model  through  (1)  the  conservation  of  mass  law 
and  (2)  an  extended  Kalman  filter.  The  input  con- 
sists of  surface  meteorological  data  interpolated 
from  observations  at  nearby  National  Weather 
Service  stations.  Hydrograph  peak  time  and  mag- 
nitude errors  were  quantified  in  an  effort  to  judge 
performance  from  an  operational  hydrologist's 
point  of  view.  Least  squares  criteria  are  also  uti- 
lized. The  effect  of  the  use  of  forecasts  of  the  input 
variables  on  model  performance,  at  various  fore- 
cast lead  times,  is  indicated.  Good  overall  perform- 
ance of  the  model  was  observed  with  obvious 
hydrologic  performance  deterioration  when  no 
precipitation  component  was  used.  (See  also  W87- 
04968)  (Alexander-PTT) 
W87-04969 


NOTE  ON  NONLINEAR  STORAGE  ROUTING, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 

and  Environmental  Engineering. 

A.  D.  Koussis,  and  B.  J.  Osborne. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  2111-2113,  December  1986.  1  tab,  13  ref. 

Descriptors:  'Flood  routing,  'Storage  routing, 
•Dynamic  waves,  'Flood  hydrology,  'Mathemati- 
cal models,  Muskingum  method,  Algorithms, 
Comparison  studies,  Floods,  Watersheds,  Hydrolo- 
gy, Prediction. 

The  availability  of  powerful  computers  has  made 
routine  use  of  complete  dynamic  wave  routing 
feasible.  Nevertheless,  conceptual  storage  models 
should  remain  useful  tools  in  flood  hydrology  with 
applications  in  flood  management,  preliminary  hy- 
draulic design,  on-line  stochastic  flood  prediction, 
and  as  components  of  distributed  watershed 
models.  Parameter  estimates  for  a  conceptual,  non- 
linear storage  routing  model  were  derived  on  the 
basis  of  wave  theory.  An  iterative  solution  scheme 
for  the  nonlinear  storage  routing  model  was  ana- 
lyzed with  respect  to  its  convergence  and  com- 
pared in  an  application  to  quasi-nonlinear  and  to 
linear-storage  routing  schemes  of  the  Muskingum 
type.  The  comparison  shows  that  a  noniterative, 
quasi  nonlinear  scheme  is  an  excellent  substitute 


for  the  fully  nonlinear  storage  algorithm.  (Alexan- 
der-PTT) 

W87-04971 


DESIGN  OF  NATIONAL,  REAL-TIME  WARN- 
ING SYSTEMS  WITH  CAPABILITY  FOR  SITE- 
SPECIFIC,  FLASH-FLOOD  FORECASTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-04976 


TROPHIC  STRUCTURE  IN  SOUTHERN  ON- 
TARIO STREAMS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05010 


EFFECTS  OF  SMALL  IMPOUNDMENTS  ON 
HYDROPSYCHID  CADDISFLY  PRODUCTION 
IN  VALLEY  CREEK,  MINNESOTA, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O5011 


DAM-BREACH  FLOOD  WAVE  MODELS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-05022 


ANALYSIS  OF  NONLINEAR  MUSKINGUM 
FLOOD  ROUTING, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

V.  P.  Singh,  and  P.  D.  Scarlatos. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  1,  p  61-79,  January  1987. 

6  fig,  4  tab,  19  ref,  append. 

Descriptors:  'Flood  routing,  'Muskingum  method, 
'Mathematical  equations,  'Model  studies,  'Hydro- 
dynamic  equations,  'Comparison  studies,  Inflow- 
outflow,  Hydrographs,  Sensitivity  analysis. 

Flood  routing  is  required  for  proper  management 
and  design  of  many  environmental  and  water  re- 
sources projects.  The  most  accurate  theoretical 
approach  to  flood  routing  is  the  system  of  the  St. 
Venant  hydrodynamic  equations.  This  is  a  nonlin- 
ear partial  differential  hyperbolic  system  that 
cannot  in  general  be  solved  analytically.  Numerical 
techniques  such  as  finite  differences  or  finite  ele- 
ments along  with  digital  computers  must  be  uti- 
lized for  solution  of  the  complete  St.  Venant 
system.  However,  many  less  complicated  methods 
have  been  developed  for  flood  routing  problems 
and  have  been  found  satisfactory  in  many  practical 
applications.  The  three-parameter  nonlinear  Mus- 
kingum method  for  flood  routing  is  analyzed.  Ana- 
lytical solutions  for  simplifying  cases  and  approxi- 
mate integral  solutions  for  general  cases  are  de- 
rived. Its  accuracy  depends  mainly  on  the  parame- 
ter k.  Unlike  the  linear  case,  the  weighting  factor  is 
much  less  significant.  A  comparison  with  the  linear 
case  using  four  sets  of  inflow-outflow  data  shows 
that  the  nonlinear  method  is  less  accurate  than  its 
linear  counterpart.  Also,  the  accuracy  varies  from 
one  nonlinear  version  to  another.  (Alexander-PTT) 
W87-05024 


SEASONAL  DYNAMICS  OF  PHOSPHORUS 
PARTITIONING  AND  EXPORT  IN  TWO 
STREAMS  EN  ALBERTA  CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05052 

2F.  Groundwater 


HYDROGEOLOGICAL  PARAMETER  ESTIMA- 
TION FROM  PUMP  TESTS  ON  A  LARGE  DI- 
AMETER WELL, 

National  Geophysical  Research  Inst.,  Hyderabad 
(India). 
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V.  S.  Singh,  and  C.  P.  Gupta. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  223-232,  October  30,  1986.  5  fig,  1  tab,  8  ref,  2 

append. 

Descriptors:  *Hydrogeology,  *Pumping  tests, 
•Wells,  'Mathematical  models,  'Computer  pro- 
grams, 'Aquifers,  'Groundwater,  Numerical  mod- 
eling, Mathematical  studies,  Mathematical  equa- 
tions, Drawdown,  Field  tests,  India. 

A  versatile  and  easy  method  using  numerical  mod- 
eling was  presented  for  the  estimation  of  aquifer 
parameters  from  pump  tests  on  a  large  diameter 
well.  The  method  is  applicable  even  when  the 
abstraction  rate  is  not  constant  during  the  pump 
test.  All  observational  data  during  the  pumping 
and  recovery  phases  were  used  in  the  estimation  of 
the  aquifer  parameters.  A  field  example  of  the 
pump  test  carried  out  on  a  well  of  diameter  7.2m 
located  in  the  granitic  terrain  of  the  Anantapur 
district  of  Andhra  Pradesh,  India  was  presented  to 
illustrate  the  method.  The  computer  program  writ- 
ten in  BASIC  was  shown.  It  can  be  executed  on  a 
hand  held  calculator  enabling  aquifer  characteris- 
tics to  be  determined  in  the  field  itself.  (Wood- 
PTT) 
W87-04395 


DIGITAL  SIMULATION  MODEL  FOR  THE 
UNSTEADY-STATE  RADIAL  FLOW  TO  A  DUG 
WELL, 

Centre   for  Water   Resources   Development   and 
Management,  Calicut  (India).  Ground  Water  Div. 
S.  P.  Rajagopalan,  and  U.  V.  Jose. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  233-244,  October  30,  1986.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Simulation  models,  'Groundwater, 
•Groundwater  movement,  'Unsteady  flow,  'Dug 
wells,  'Radial  flow,  'Model  studies,  Aquifers,  Al- 
gorithms, Mathematical  studies,  Lateral  permeabil- 
ity, Anisotropy,  Hydraulic  head,  Pumping  tests. 

A  digital  simulation  model  was  presented  for  the 
solution  of  the  unsteady-state  radial  flow  to  a 
large-diameter  dug  well  perforating  the  full  satu- 
rated thickness  of  an  unconfined  aquifer.  The  nu- 
merical solution  was  based  on  the  finite  difference 
approach.  The  computational  algorithm  was  an 
iterative  version  of  the  alternating  direction  implic- 
it method.  The  time  variant  discharge  from  the 
aquifer,  and  the  reduction  in  saturated  thickness 
due  to  water  withdrawal  during  both  the  abstrac- 
tion and  recovery  phases  were  suitably  incorporat- 
ed in  the  simulation  model.  The  simulation  model 
could  also  handle  conditions  of  partial  penetration 
of  the  dug  well  as  long  as  it  was  assumed  that  the 
groundwater  flow  from  the  aquifer  into  the  well 
was  confined  only  along  the  vertical  face  of  the 
well  with  no  contribution  from  the  bottom  face  of 
the  well.  A  sensitivity  analysis  was  carried  out  on 
the  model  parameters  of  the  aquifer,  namely  lateral 
permeability,  anisotropy,  specific  storage  and  spe- 
cific yield.  The  results  indicated  that  the  model 
response  of  hydraulic  heads  in  the  aquifer  was 
mainly  sensitive  to  variations  in  lateral  permeabil- 
ity and  specific  yield  alone.  The  simulation  model 
was  also  applied  to  analyze  data  from  well  pump- 
ing tests.  The  particular  combination  of  parameters 
characterizing  the  aquifer  at  the  test-site  were  iden- 
tified by  a  parameter  adjustment  procedure. 
(Wood-PTT) 
W87-04396 


WATER-TABLE  HEIGHTS  AND  DISCHARGE 
RATES  WITH  ARTESIAN  FLOW  TO  INTER- 
CEPTOR LAND  DRAINS, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
E.  G.  Youngs. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  255-266,  October  30,  1986.  13  fig,  11  ref. 

Descriptors:  'Water  table,  'Artesian  flow,  'Drain- 
age ditches,  'Mathematical  studies,  'Groundwater, 
Ditches,  Soil  surfaces,  Graphical  analysis,  Mathe- 
matical equations,  Artesian  head. 

Water-table  heights  and  discharge  rates  from  paral- 
lel interceptor  ditch  drains  in  soils  with  artesian 


flow  from  a  permeable  substratum  were  analyzed 
by  the  method  of  conformal  transformations.  Re- 
sults were  given  in  graphs  that  show  the  relation- 
ships between  the  maximum  water-table  height  and 
discharge  rate  in  terms  of  the  drain  spacing,  the 
depth  of  the  permeable  substratum,  the  artesian 
head  and  the  hydraulic  conductivity  of  the  saturat- 
ed soil.  The  results  for  the  water-table  height  fit 
the  empirical  equation:  H  sub  m  /  h  sub  a  =  1  - 
exp(-1.65  D/(h  sub  a  +  d))  where  H  sub  m  was  the 
maximum  water-table  height  and  h  sub  a  the  arte- 
sian head,  both  measured  relative  to  the  bottom  of 
the  ditches  that  were  a  height  d  above  the  permea- 
ble substratum,  and  D  was  the  half-spacing  of  the 
ditches.  (Author's  abstract) 
W87-04398 


MODIFIED  STRONGLY  IMPLICIT  PROCE- 
DURE FOR  GROUNDWATER  FLOW  ANALY- 
SIS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 
Engineering. 

M.  S.  Mohan  Kumar,  K.  Sridharan,  and  N.  S. 
Lakshmana  Rao. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  299-314,  October  30,  1986.  12  fig,  6  ref. 

Descriptors:  *MSIP,  'Groundwater  movement, 
'Implicit  procedure,  'Mathematical  models, 
'Modified  strongly  implicit  procedure,  'Ground- 
water flow,  'Confined  aquifers,  'Transmissivity, 
'Mathematical  equations,  Computers,  Equations, 
Seepage,  Recharge  wells,  Mathematical  analysis, 
Flow. 

A  Modified  Strongly  Implicit  Procedure  (MSIP) 
to  solve  two  dimensional  groundwater  flow  prob- 
lems in  non-rectangular  regions  was  presented.  At 
present  while  using  SIP,  such  problems  are  solved 
over  a  superscribed  rectangular  computational 
region  with  zero  transmissivities  for  nodes  outside 
the  region  of  interest.  This  leads  to  wastage  in 
computer  storage  and  time.  The  MSIP  was  devel- 
oped to  handle  non-rectangular  regions  directly 
without  such  dummy  nodes.  It  was  found  that 
except  for  four  types  of  boundary  nodes,  the  same 
equations  as  in  the  normal  SIP  were  applicable. 
The  relationships  for  the  special  types  of  boundary 
nodes  for  row  computations  were  presented.  The 
method  was  tested  on  two  test  problems  and  com- 
pared with  other  finite  difference  methods,  and 
MSIP  was  found  to  be  the  best.  The  MSIP  will  be 
particularly  advantageous  in  regions  with  non-rec- 
tangular boundaries  and  where  a  number  of  param- 
eters have  to  be  stored  for  each  node.  (Author's 
abstract) 
W87-04401 


VOLUMETRIC  APPROACH  TO  NON-DARCY 
FLOW  IN  CONFINED  AQUIFERS, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Hydraulics  and  Water  Power. 

Z.  Sen. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  337-350,  October  30,  1986.  6  fig,  1  tab,  31  ref, 

append. 

Descriptors:  'Nondarcian  flow,  'Confined 
aquifers,  'Groundwater  movement,  'Darcys  law, 
•Mathematical  studies,  *Forchheimer  flow  law, 
•Pumping  tests,  Mathematical  equations,  Mathe- 
matical analysis,  Continuity  equations,  Laminar 
flow,  Turbulent  flow,  Papadopulos  curve,  Cooper 
curve,  Drawdown,  Nova  Scotia. 

Analytical  expressions  for  type  curves  were  de- 
rived for  non-Darcian  groundwater  flows  which 
occur  naturally  in  coarse  grained  or  fractured 
media.  The  basis  of  the  derivation  was  the  continu- 
ity equation  coupled  with  the  Forchheimer  flow 
law  which  has  laminar  and  turbulent  flow  compo- 
nents. Combination  of  these  two  equations  by  the 
concept  of  depression  cone  volume  led  to  the 
desired  solution.  Sets  of  type  curves  were  obtained 
for  different  storage  coefficients  and  Forchheimer 
flow  condition.  It  was  observed  that  in  the  case  of 
non-linear  flow  the  initial  portions  of  the  type 
curves  were  straight  lines  on  a  double  logarithmic 
paper.  Irrespective  of  the  turbulence  factor  values, 
these  portions  corresponded  to  the  Papadopulos 
and  Cooper  type  curves.  The  latter  portions  had 


curvature  that  depended  on  the  turbulence  factor 
and  were  invariably  above  the  Papadopulos  and 
Cooper  curves  which  present  Darcian  flow.  For 
the  same  discharge  and  the  storage  coefficient,  the 
non-Darcian  flow  caused  greater  drawdowns  than 
the  Darcian  flow.  The  pumping  test  data  used  was 
taken  from  work  done  by  Gale  in  1977  on  the 
fractured  and  coarse  grained  crystalline  and  meta- 
morphic  rocks  of  Nova  Scotia,  Canada.  (Wood- 
PTT) 
W87-04403 


MODELLING  FRESH  WATER  INJECTION 
INTO  A  PARTIALLY  SALINE  PARTIALLY 
FRESH  (PASPAF)  AQUTFER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

H.  Rubin,  and  A.  Pistiner. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  351-378,  October  30,  1986.  6  fig,  1  tab,  22  ref, 

append. 

Descriptors:  'Disposal  wells,  *Injection  wells,  •In- 
filtration, 'Groundwater,  'Fresh  water  injection, 
'Saline  water,  'Aquifers,  'Mathematical  models, 
'Saline-freshwater  interfaces,  'Recharge  wells, 
Mathematical  equations,  Mathematical  studies, 
Downconing,  Numerical  simulations,  Transition 
zone. 

A  study  of  physical  phenomena  typical  to  injection 
of  fresh  water,  like  treated  effluents,  into  an  aquifer 
whose  deep  layers  are  saturated  with  saline  water, 
and  whose  upper  layers  are  saturated  with  fresh 
water  was  presented.  The  study  concerned  infiltra- 
tion by  recharge  wells  as  well  as  over  an  infiltrat- 
ing area.  It  also  presented  the  development  of  the 
appropriate  numerical  model  and  various  numeri- 
cal simulations  demonstrating  the  applicability  of 
the  model  and  representing  the  possible  physical 
phenomena  associated  with  the  fresh  water  injec- 
tion. The  numerical  model  was  able  to  simulate  the 
downconing  process  and  the  formation  of  the  tran- 
sition zone  in  the  aquifer.  The  numerical  experi- 
ments with  the  model  indicated  that  the  fresh 
water  injection  may  lead  to  degradation  of  the 
groundwater  quality  mainly  around  the  injection 
site.  Quantitative  calculations  of  such  an  effect  and 
the  suggestion  that  practical  methods  controlling 
this  effect  should  be  developed  were  given.  The 
authors  concluded  that  the  design  of  fresh  water 
injection  systems  should  consider  the  adoption  of 
salinization  control  methods.  (Wood-PTT) 
W87-04404 


GROUNDWATER  LOWERING  IN  THE  FOUN- 
DATION PIT  OF  THE  KAISLADORYS 
PUMPED-STORAGE  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04414 


SOIL  AND  GROUNDWATER  SALINITY 
ALONG  DRAINAGE  DITCHES  EM  EASTERN 
NORTH  DAKOTA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04445 


APPROACH  TO  THE  MATHEMATICAL  EX- 
PRESSION OF  RECESSION  CURVES, 

Hydrological     Research    Inst.,    Pretoria    (South 

Africa). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04485 


MODELLING  OF  GROUND-WATER  LEVELS 
UN  THE  GROOTFONTEIN  COMPARTMENT 
EN  WESTERN  TRANSVAAL  (DIE  MODELLER- 
ENG  VAN  GRONDWATERVLAKKE  EN  DDZ 
GROOTFONITJNKOMPARTEMENT  EV  WES- 
TRANSVAAL), 

Orange   Free   State   Univ.,   Bloemfontein   (South 
Africa).  Inst,  vir  Grondwaterstudies. 
G.  J.  van  Tonder,  H.  J.  van  Rensburg,  J.  F.  Botha, 
and  D.  B.  Bredenkamp. 

Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  151-160, 
July  1986.  11  fig,  2  tab,  21  ref. 
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Field  2— WATER  CYCLE 


Group  2F — Groundwater 

Descriptors:  'Flow  models,  'Aquifers,  'Ground- 
water level,  'Model  studies,  'Orootfontein,  'Finite 
element  method,  'South  Africa,  Water  supply  de- 
velopment, Prediction,  Water  demand. 

The  Grootfontein  compartment  is  situated  near 
Mafikeng  in  the  Western  Transvaal  and  supplies 
water  to  the  townships  of  Mafikeng  and  Mma- 
batho.  It  also  yields  appreciable  amounts  of  ground 
water  for  irrigation  purposes.  Ground  water  ab- 
straction in  1984  totalled  15  million  cu  ft.  By 
utilizing  the  available  information  and  finite  ele- 
ment method,  a  good  flow  model  for  the  aquifer 
was  constructed.  By  using  this  model  it  was  possi- 
ble to  predict  the  behavior  of  the  Grootfontein 
aquifer  successfully.  It  is  concluded  that  the 
Grootfontein  compartment  has  a  life  span  of  about 
1 1  years,  given  the  present  demand.  It  is  therefore 
recommended  that  the  aquifer  be  utilized  as  an 
auxiliary  water  supply  in  the  future.  (Author's 
abstract) 
W87-04486 


CONTRIBUTION  TO  THE  STUDY  OF  TEMPO- 
RAL VARIATIONS  IN  THE  CHEMISTRY  OF 
SPRING  WATER  IN  KARSTIFTED  CARBON- 
ATE ROCKS, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

S.  B.  Jawad,  and  K.  A.  Hussien. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  4,  p  529-541,  December  1986.  9  fig,  2  tab,  11 

ref. 

Descriptors:  'Karst,  'Temporal  distribution, 
•Chemical  analysis,  'Springs,  'Groundwater 
movement,  'Spring  water,  'Aquifers,  Chemical 
properties,  Water  properties,  Iraq,  Seasonal  varia- 
tion. 

The  temporal  variations  of  spring  water  chemistry 
are  used  to  support  observations  on  the  nature  of 
ground  water  circulation  inside  a  karstified  carbon- 
ate terrain.  Variations  in  some  hydrochemical 
properties  such  as  the  Ca(  +  +)  to  Mg(+  +  )  ratio, 
the  hardness,  the  electric  conductivity,  the  C02 
partial  pressure,  and  the  calcite  and  dolomite  satu- 
ration ratios  are  used  to  give  indications  with 
regard  to  the  nature  of  the  carbonate  rock,  the 
groundwater  residence  time,  and  the  mode  of 
water  circulation  inside  the  karstic  system.  The 
seasonal  variations  of  these  properties  during  four 
years  of  monitoring  were  determined  for  six  adja- 
cent springs  in  a  karstified  carbonate  terrain  in 
northwest  Iraq.  The  carbonate  terrain,  which  is 
known  to  be  mostly  limestone  with  some  dolomitic 
limestone  beds,  has  given  an  average  value  of  3.3 
for  the  Ca(+  +)  to  Mg(+  +)  ratio.  The  magnesi- 
um and  calcium  hardness  has  high  values  (341-368 
ppm)  with  a  coefficient  that  exceeds  11  per  cent. 
The  partial  pressure  of  C02  has  a  minimum  of  10 
to  minus  2.7  power  bar  and  a  maximum  of  10  to 
the  minus  1.8  power  bar.  The  values  of  the  calcite 
and  dolomite  saturation  indices  fluctuate  about 
saturation  levels  despite  the  presence  of  an  appre- 
ciable concentration  of  NaCl.  These  results,  when 
combined  with  other  analyses  and  observations 
related  to  the  flowrate  characteristics  of  the 
springs,  have  revealed  that  the  six  springs  are  fed 
by  a  common  diffuse  type  karstic  system  with  a 
rather  high  but  acceptable  coefficient  of  variation 
of  hardness.  (Author's  abstract) 
W87-04563 


APPLICATION  OF  DRAINAGE  THEORY  IN 
THE  FIELD, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic   entry   see  Field   2G. 

W87-O4570 


GROUT    AND   SLURRY    WALLS    FOR    HAZ- 
WASTE  CONTAINMENT:  THE  DOWN  SEDE, 

California  Univ.,  Berkeley.  Dept.  of  Mechanical 

Engineering. 

For  primary   bibliographic   entry   see   Field   5G 

W87-04582 


MODELING  OF  SOLUTE  TRANSPORT  IN  AG- 
GREGATED/FRACTURED MEDIA  INCLUD- 
ING DIFFUSION  INTO  THE  BULK  MATRIX, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04585 


DUAL-GAMMA  ATTENTUATION  FOR  THE 
DETERMINATION  OF  POROUS  MEDIUM 
SATURATION  WITH  RESPECT  TO  THREE 
FLUIDS, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04755 


CONTAMINANT  TRANSPORT  THROUGH  A 

FRACTURED   POROUS   ROCK:   IMPACT   OF 

THE    INLET    BOUNDARY    CONDITION    ON 

THE  CONCENTRATION  PROFILE  IN  A  ROCK 

MATRIX, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04762 


STREAMLINE  ROUTING  THROUGH  FRAC- 
TURE JUNCTIONS, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
L.  C.  Hull,  and  K.  N.  Koslow. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1731-1734,  November  1986.  5  fig,  3  tab,  7 
ref.  DOE  Contract  DE-AC07-76IDO1570. 

Descriptors:  'Fracture  junctions,  'Solute  trans- 
port, 'Path  of  pollutants,  'Groundwater  move- 
ment, 'Geologic  fractures,  Streamline  routing, 
Laminar  flow,  Mixing,  Solutes,  Transport,  Plumes. 

Laboratory  experiments  in  a  single,  four-branch 
fracture  junction  were  conducted  to  determine  cri- 
teria for  routing  streamlines  through  fracture  junc- 
tions. Under  laminar  flow  conditions,  no  evidence 
of  complete  mixing  was  observed.  For  continuous 
junctions,  only  one  criterion  is  needed  to  correctly 
route  streamlines:  streamlines  cannot  cross.  For 
discontinuous  junctions,  a  second  criterion  is  nec- 
essary: flow  along  adjacent  streamlines  must  be  in 
the  same  direction.  Based  on  these  two  criteria,  a 
unique  distribution  of  streamlines  can  be  obtained 
for  any  configuration  of  multiple  fractures  meeting 
at  a  junction.  (Rochester-PTT) 
W87-04763 


HYDROLOGY  OF  ALLUVIAL  STREAM 
CHANNELS  IN  SOUTHERN  COASTAL  PLAIN 
WATERSHEDS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-04924 


EVAPORATION    AND    NON-TILE    SEEPAGE 
DURING  WATER  TABLE  DRAWDOWN, 

Agricultural  Research  Service,  Temple,  TX. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-04925 


NONLINEAR-REGRESSION  GROUNDWATER 
FLOW  MODELING  OF  A  DEEP  REGIONAL 
AQUD7ER  SYSTEM, 

Geological  Survey,  Lakewood,  CO.  Water  Re- 
sources Div. 

R.  L.  Cooley,  L.  F.  Konikow,  and  R.  L.  Naff. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1759-1778,  December  1986.  11  fig,  5  tab, 
45  ref. 

Descriptors:  'Groundwater  movement,  'Model 
studies,  'Aquifers,  'Mathematical  models,  Regres- 
sion analysis,  Boundary  conditions,  Great  Plains, 
Madison  aquifer,  Permeability,  Springs,  Leakage, 
Hydraulic  head,  Groundwater,  Flow,  Model  test- 
ing. 

Groundwater  is  most  commonly  developed  as  a 
source  of  water  supply  because  it  represents  a 


reliable,  economical,  and  local  source  of  water  that 
usually  is  of  good  quality.  A  nonlinear  regression 

? groundwater  flow  model,  based  on  a  Galerkin 
'mile-element  discretization,  was  used  to  analyze 
steady  state  two-dimensional  groundwater  flow  in 
the  areally  extensive  Madison  aquifer  in  a  75,000  sq 
mi  area  of  the  Northern  Great  Plains.  Regression 
parameters  estimated  include  intrinsic  permeabili- 
ties of  the  main  aquifer  and  separate  lineament 
zones,  discharges  from  eight  major  springs  sur- 
rounding the  Black  Hills,  and  specified  heads  on 
the  model  boundaries.  Aquifer  thickness  and  tem- 
perature variations  were  included  as  specified 
functions.  The  regression  model  was  applied  using 
sequential  F  testing  so  that  the  fewest  number  and 
simplest  zonation  of  intrinsic  permeabilities,  com- 
bined with  the  simplest  overall  model,  were  evalu- 
ated initially;  additional  complexities  (such  as  sub- 
divisions of  zones  and  variations  in  temperature 
and  thickness)  were  added  in  stages  to  evaluate  the 
subsequent  degree  of  improvement  in  the  model 
results.  It  was  found  that  only  the  eight  major 
springs,  a  single  main  aquifer  intrinsic  permeability, 
two  separate  lineament  intrinsic  permeabilities  of 
much  smaller  values,  and  temperature  variations 
are  warranted  by  the  observed  data  (hydraulic 
heads  and  prior  information  on  some  parameters) 
for  inclusion  in  a  model  that  attempts  to  explain 
significant  controls  on  groundwater  flow.  Addition 
of  thickness  variations  did  not  significantly  im- 
prove model  results;  however,  thickness  variations 
were  included  in  the  final  model  because  they  are 
fairly  well  defined.  Effects  on  the  observed  head 
distribution  from  other  features,  such  as  vertical 
leakage  and  regional  variations  in  intrinsic  perme- 
ability, apparently  were  overshadowed  by  meas- 
urement errors  in  the  observed  heads.  Estimates  of 
the  parameters  correspond  well  to  estimates  ob- 
tained from  other  independent  sources.  (Alexan- 
der-PTT) 
W87-04942 


SOLUTE  TRANSPORT  PARALLEL  TO  AN 
INTERFACE  SEPARATING  TWO  DIFFERENT 
POROUS  MATERIALS, 

Technische  Hogeschool  Delft  (Netherlands).  On- 
derafdeling  der  Wiskunde  en  Informatica. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04943 


THREE-DIMENSIONAL  FINITE-ELEMENT 
MODEL  FOR  SIMULATING  WATER  FLOW  IN 
VARIABLY  SATURATED  POROUS  MEDIA, 

GeoTrans,  Inc.,  Herndon,  VA. 

For  primary  bibliographic   entry  see   Field   2G. 

W87-04944 


MODEL  TO  EVALUATE  THE  TRANSD2NT 
HYDRAULIC  RESPONSE  OF  THREE-DIMEN- 
SIONAL SPARSELY  FRACTURED  ROCK 
MASSES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04945 


GROUNDWATER  CONTAMINATION  FROM 
AN  INACTIVE  URANIUM  MILL  TATLINGS 
PJLE:  2.  APPLICATION  OF  A  DYNAMIC 
MIXING  MODEL, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04946 


GREEN  AND  AMPT  ANALYSES  FOR  RISING 
WATER  TABLE  AND  INTERMITTENT  SUR- 
FACE FLUX  CONDITIONS, 

New  South  Wales  Univ.,  Kensington  (Australia). 

School  of  Civil  Engineering. 

K.  K.  Watson,  and  S.  A.  Awadalla. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1835-1843,  December  1986.  13  fig,  17  ref. 

Descriptors:  'Mathematical  equations,  'Ground- 
water movement,  'Water  table  fluctuations, 
•Mathematical  models,  'Numerical  analysis, 
Porous  media,  Prediction,  Computers,  Computer 
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programs,  Wetting,  Hysteresis,  Simulation  analysis, 
Model  studies. 

Equations  developed  for  a  Green  and  Ampt  type 
analysis  for  moving  water  table  conditions  in  an 
initially  saturated  homogeneous  profile  of  porous 
material  and  used  previously  in  a  falling  water 
table  study  were  applied  to  a  falling-rising  water 
table  sequence  in  a  sand.  The  ability  of  the  equa- 
tions to  be  used  in  a  system  involving  a  directional 
change  in  water  table  movement  relates  to  the 
inclusion  in  the  equations  of  a  term  describing  the 
initial  saturated  depth  applicable  to  each  new  stage 
of  the  analysis.  The  predictive  capability  of  the 
Green  and  Ampt  approach  for  such  a  system  was 
tested  by  comparing  the  results  with  those  ob- 
tained from  a  computer-based  numerical  analysis. 
The  relevant  subroutine  in  the  computer  program 
required  certain  restructuring  to  accommodate  the 
rising  water  table  component.  An  interpolative 
hysteresis  model  was  used  to  describe  the  accom- 
panying wetting  process  with  the  material  in  ques- 
tion wetting  up  along  primary  wetting  scanning 
curves.  In  comparison  with  the  complexity  of  the 
real  system  during  rewetting,  the  simplicity  of  the 
Green  and  Ampt  approach  is  very  marked.  Not- 
withstanding this,  it  was  found  that  reasonable 
correspondence  occurs,  although  care  is  necessary 
in  specifying  an  appropriate  value,  applicable  to 
the  wetting  process,  for  the  characteristic  pressure 
head  at  the  sharp  front.  The  Green  and  Ampt 
approach  was  also  extended  to  include  a  falling 
water  table  system  where  an  applied  surface  flux  of 
constant  magnitude  is  discontinued  during  the 
gravity  drainage  process.  The  analysis  can  be 
adapted  to  such  intermittent  inflow;  comparisons 
with  a  numerical  simulation  indicated  that  satisfac- 
tory accuracy  is  achievable.  (Author's  abstract) 
W87-04947 


EQUIVALENT  CONTINUUM  MODEL  FOR 
COUPLED  STRESS  AND  FLUID  FLOW  ANAL- 
YSIS IN  JOINTED  ROCK  MASSES, 

Saitama  Univ.  (Japan).  Dept.  of  Foundation  Engi- 
neering. 
M.  Oda. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1845-1856,  December  1986.  13  fig,  2  tab, 
36  ref. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical models,  *Fluid  flow,  *Rocks,  'Mathemati- 
cal  equations,  *Porous  media,  *Rock  properties, 
Permeability,  Springs,  Seepage,  Anisotropy,  Field 
tests,  Model  studies,  Geologic  fractures. 

In  the  recent  topics  of  rock  hydraulics,  much  at- 
tention is  focused  on  groundwater  flow  through 
various  geological  discontinuities  to  solve  some 
problems  concerning  geothermal  energy,  earth- 
quakes, and  deep  underground  burial  of  high-level 
nuclear  waste.  Geological  discontinuities  such  as 
faults  and  joints  are  of  widespread  occurrence  in 
rock  masses.  To  treat  these  discontinuities  in  the 
numerical  analyses  of  rock  masses,  the  so-called 
joint  element  has  been  developed.  To  provide  a  set 
of  governing  equations  for  solving  the  coupled 
stress  and  fluid  flow,  a  rock  mass,  which  common- 
ly contains  a  large  number  of  geological  disconti- 
nuities ,  is  treated  as  an  anisotropic,  elastic  porous 
medium  with  the  corresponding  elastic  compliance 
and  permeability  tensors,  hydromechanical  equiva- 
lents to  the  discontinuous  mass.  The  hydromechan- 
ical equivalents,  with  the  special  emphasis  on  the 
permeability  tensor,  are  formulated  on  the  assump- 
tion that  any  crack  can  be  replaced  by  a  set  of 
parallel  planar  plates  connected  by  two  springs. 
Two-dimensional  numerical  analyses  on  seepage 
flow  networks  support  the  validity  of  the  perme- 
ability tensor.  Some  field  evidence  is  analyzed  to 
examine  the  applicability  of  the  present  model  for 
the  practical  purpose  of  rock  hydraulics.  (Alexan- 
der-PTT) 
W87-04948 


SIMULATION  OF  CONTAMINANT  PLUMES 
WITH  LARGE  DISPERSIVE  CONTRAST: 
EVALUATION  OF  ALTERNATING  DIREC- 
TION GALERKIN  MODELS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 


W87-04949 


PREDICTING  MASS  TRANSPORT  EN  DIS- 
CRETE FRACTURE  NETWORKS  WITH  THE 
AID  OF  GEOMETRICAL  FIELD  DATA, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04956 


SECOND-ORDER  APPROACH  FOR  THE 
MODELING  OF  DISPERSIVE  TRANSPORT  EN 
POROUS  MEDIA:  3.  APPLICATION  TO  TWO 
POROUS  MEDIA  PROBLEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04958 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS nNFLUENCED  BY  OXYGEN-LEVHTED 
BIODEGRADATION:  1.  THEORETICAL  DE- 
VELOPMENT, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04959 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS ENFLUENCED  BY  OXYGEN-LIMITED 
BIODEGRADATION:  2.  FIELD  APPLICATION, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04960 


CHLORINE  36  DATING  OF  VERY  OLD 
GROUNDWATER:  1.  THE  GREAT  ARTESIAN 
BASEN,  AUSTRALIA, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

H.  W.  Bentley,  F.  M.  Phillips,  S.  N.  Davis,  M.  A. 

Habermehl,  and  P.  L.  Airey. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1991-2001,  December  1986.  8  fig,  1  tab, 

32  ref.   NSF  Grants  INT-81 11034  and  PHY-82- 

40321. 

Descriptors:  *Chlorine-36,  'Groundwater  dating, 
•Artesian  Basin,  'Geochemistry,  *Water  analysis, 
•Isotope  studies,  Radioactive  half-life,  Simulation, 
Hydrodynamics,  Groundwater,  Spectral  analysis. 

The  age  of  groundwater  can  be  defined  as  the 
length  of  time  the  water  has  been  isolated  from  the 
atmosphere.  Even  though  all  samples  are  affected 
to  some  degree  by  mixing  the  concept  of  an  'aver- 
age' groundwater  age  is  a  useful  one.  Chlorine  36 
has  many  advantages  as  a  dating  tool  for  very  old 
groundwater.  These  advantages  include  a  suitable 
half-life  (301000  years),  simple  geochemistry,  con- 
servative behavior  in  groundwater,  and  a  general 
absence  of  subsurface  sources  at  levels  comparable 
to  the  atmospheric  input.  Recent  advances  in 
tandem  accelerator  mass  spectrometry  have  per- 
mitted the  analysis  of  36C1  at  the  low  abundance 
expected  following  residence  in  the  subsurface  for 
1000000  years  or  more.  In  order  to  test  the  suitabil- 
ity of  36C1  for  dating  very  old  groundwater,  the 
36C1/C1  ratios  of  26  groundwater  samples  from  the 
Great  Artesian  Basin  of  Australia  were  measured. 
Groundwater  ages  calculated  from  the  36C1  data 
compare  favorably  with  ages  computed  independ- 
ently from  hydrodynamic  simulations.  (See  also 
W87-04962)  (Alexander-PTT) 
W87-04961 


CHLORINE  36  DATING  OF  VERY  OLD 
GROUNDWATER:  2.  MDLK  RIVER  AQUIFER, 
ALBERTA,  CANADA, 

New  Mexico  Inst,   of  Mining  and  Technology, 

Socorro.  Dept.  of  Geoscience. 

F.  M.  Phillips,  H.  W.  Bentley,  S.  N.  Davis,  D. 

Elmore,  and  G.  B.  Swanick. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  2003-2016,  December  1986.  13  fig,  2  tab, 

17  ref.  NRC  Contract  NRC-04-78-272;  Office  of 

Nuclear   Waste    Isolation   Contract   E51L-04900; 

NSF  Grant  PHY-82-40321. 


Descriptors:  *Chlorine-36,  'Groundwater  dating, 
•Milk  River  aquifer,  'Isotope  studies,  'Water  anal- 
ysis, Groundwater,  Geochemistry,  Sandstone, 
Aquifers,  Leakage,  Shale,  Discharge,  Connate 
water. 

Chlorine  36  groundwater  dating  was  applied  to  the 
Milk  River  aquifer  in  southern  Alberta,  Canada, 
which  consists  of  sandstone  interbedded  between 
thick  shale  units.  The  groundwater  is  confined  and 
discharges  by  both  upward  and  downward  leakage 
through  the  shales.  The  concentration  of  Cl(-)  in- 
creases by  about  2  orders  of  magnitude  downgra- 
dient  through  the  aquifer.  This  Cl(-)  increase  com- 
plicates 36C1  dating  of  the  system.  Climatic 
changes,  flushing  of  connate  water,  introduction  of 
Cl(-)  from  older  water  below  the  aquifer,  and  ion 
filtration  have  been  proposed  as  possible  explana- 
tions for  the  increase.  The  36C1  data  show  a  con- 
sistent decrease  of  the  36C1/C1  ratio  downgradient, 
but  an  increase  in  the  36C1  concentration  downgra- 
dient in  certain  parts  of  the  aquifer.  Dates  calculat- 
ed from  the  36C1/C1  ratio  show  a  reasonable  distri- 
bution in  light  of  the  hydraulic  controls  on  the 
system,  whereas  dates  calculated  from  the  36C1 
concentration  give  negative  ages.  This  suggests 
that  ion  filtration  is  responsible  for  the  Cl(-)  in- 
crease and  that  the  36C1/C1  dates  are  to  be  pre- 
ferred. Water  ages  are  estimated  to  be  more  than  2 
million  yr  near  the  distal  end  of  the  aquifer.  (See 
also  W87-04961)  (Alexander-PTT) 
W87-04962 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  ES  A  SAND  AQUIFER: 
1.  APPROACH  AND  OVERVIEW  OF  PLUME 
MOVEMENT, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04963 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  IN  A  SAND  AQUIFER: 
2.  SPATIAL  MOMENTS  AND  THE  ADVEC- 
TION  AND  DISPERSION  OF  NONREACTTVE 
TRACERS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04964 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  EV  A  SAND  AQUIFER: 
3.  RETARDATION  ESTIMATES  AND  MASS 
BALANCES  FOR  ORGANIC  SOLUTES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04965 


NATURAL  GRADIENT  EXPEREVIENT  ON 
SOLUTE  TRANSPORT  TN  A  SAND  AQUIFER: 
4.  SORPTION  OF  ORGANIC  SOLUTES  AND 
ETS  TNFLUENCE  ON  MOBILITY, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04966 


NATURAL  GRADffiNT  EXPEREVIENT  ON 
SOLUTE  TRANSPORT  TN  A  SAND  AQUIFER: 
SPATIAL  VARIABILITY  OF  HYDRAULIC 
CONDUCTIVITY  AND  ETS  ROLE  EN  THE  DIS- 
PERSION PROCESS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04967 


GEOPHYSICAL  MAPPING  OF  A  BURIED 
BASALT/SEDIMENTARY  EVTERFACE,  EAST- 
ERN SUDAN, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 

H.  O.  Ali. 

Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  14-20, 

January-February  1987.  10  fig,  10  ref. 

Descriptors:  'Geophysical  mapping,  'Aquifers, 
'Basalt-sedimentary  interfaces,  'Sudan,  'Ground- 
water yield,  'Gravity  reduction  method,  *E1- 
Shawak,  Basins,  Sediments,  Basalt,  Sandstone,  To- 
pography, Geohydrology. 
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The  El-Shawak  area  in  the  Kassala  province  of 
eastern  Sudan  is  a  flat  region  of  about  600  sq  km 
(232  sq  mi)  in  area  assigned  for  resettlement  of  the 
refugees  in  the  Sudan.  Trie  area  lies  within  a  large 
synclinal  basin  known  as  the  Gedaref  Basin,  com- 
posed principally  of  clastic  sediments  of  the 
Nubian  Sandstone  Formation  which  are  overlain 
by  sheets  of  basalt  and  dolerite  and  underlain  by  a 
metamorphic  Basement  Complex.  As  a  part  of  a 
hydrogeological  research  project  in  the  area,  grav- 
ity and  seismic  refraction  techniques  were  com- 
bined to  locate  the  extent  of  the  basaltic  flow  and 
to  determine  the  thicknesses  of  the  sedimentary 
formations.  The  results  of  these  studies  show  that 
the  topography  of  the  Basement  Complex  is  undu- 
lating and  characterized  by  two  troughs  separated 
by  subsurface  ridges.  The  thicknesses  of  the 
Nubian  Formation  sediments  range  from  50  m  (164 
ft)  to  greater  than  250  m  (820  ft).  Although  the 
thicknesses  of  the  Nubian  Formation  are  favorable 
for  groundwater  occurrence,  the  yield  is  very  lim- 
ited because  the  sediment  succession  is  composed 
largely  of  compact  mudstone.  The  application  of 
the  gravity  method  in  the  El-Shawak  area  has 
shown  that  a  polynomial  trend-surface  Tit  can  be 
used  to  separate  the  regional  and  the  residual  com- 
ponents to  reflect  local  geological  features.  (Alex- 
ander-PTT) 
W87-05063 


GASEOUS  BEHAVIOR  OF  TCE  OVERLYING  A 
CONTAMINATED  AQUIFER, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05064 


CHARACTERIZATION  OF  FRACTURE  PER- 
MEABILITY WITH  HIGH-RESOLUTION  VER- 
TICAL FLOW  MEASUREMENTS  DURING 
BOREHOLE  PUMPING, 

Geological  Survey,  Denver,  CO.  Borehole  Geo- 
physics Project. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-05065 


ADXBORNE    GEOPHYSICAL    EXPLORATION 
FOR  GROUND  WATER, 

Peterson,  Grant  and  Watson  Ltd.,  Toronto  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-05066 


GENERATION  OF  GROUND-WATER  AGE 
DISTRD3UTIONS, 

Nevada   Univ.   System,   Reno.   Water   Resources 

Center. 

M.  E.  Campana. 

Ground  Water  GRWAAP,  Vol.  25,  No.  I,  p  51-58, 

January-February  1987.  8  fig,  3  tab,  12  ref. 

Descriptors:  'Groundwater  dating,  'Tracers, 
•Mathematical  models,  'Isotope  studies,  'Carbon- 
14,  'Groundwater  movement,  Reservoirs, 
Aquifers,  Geohydrology,  Paleogeohydrology, 
Tucson  Basin,  Groundwater,  Flow,  Dating,  Waste 
disposal. 

The  dating  of  ground  water  with  carbon- 14  (half- 
life  =  5,730  years)  is  a  useful  tool  for  obtaining 
estimates  of  ground-water  ages  and  residence 
times.  Discrete-state  compartment  (DSC)  models 
and  their  associated  age  distribution  functions 
permit  the  quantitative  interpretation  of  environ- 
mental radioisotope  data  such  as  carbon- 14 
ground-water  decay  ages.  These  mixing-cell 
models  offer  a  means  for  constructing  ground- 
water flow  models  that  can  be  used  to  relate  decay 
ages  to  ground- water  mean  ages.  In  addition,  DSC 
models  can  also  generate  the  entire  distribution 
ages  in  various  subregions  of  a  ground-water  reser- 
voir. A  preexisting  DSC  model  of  a  portion  of  the 
Tucson  Basin  alluvial  aquifer  is  used  as  an  example. 
Ground-water  mean  ages  in  this  aquifer  range  from 
100  to  almost  15,000  years  old,  with  the  oldest 
waters  about  40,000  years  old.  Since  the  ground- 
water ages  are  not  normally  distributed,  means  and 
medians  are  not  equivalent.  The  results  indicate 
that  care  must  be  used  in  interpreting  both  ground- 
water radioisotope  decay  ages  as  well  as  mean 
ground-water   ages   and   that   knowledge   of  the 


entire  age  distribution  is  preferable.  Age  distribu- 
tions are  especially  useful  in  hydrogeologic  studies 
in  which  mixing  is  important,  such  as  selectiobn  of 
hazardous  waste  disposal  sites,  and  may  find  use  in 
plaeohydrogeologic  investigations.  (Alexander- 
PTT) 
W87-05067 


MODELING  OF  TCE  CONTAMINATION  AND 
RECOVERY  IN  A  SHALLOW  SAND  AQUIFER, 

McClelland  Engineers,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05069 


INNOVATIVE  MEANS  OF  DEALING  WITH 
POTENTIAL  SOURCES  OF  GROUND  WATER 
CONTAMINATION. 

National  Water  Well  Association,  Worthington, 
OH. 

Proceedings  of  the  Seventh  National  Ground 
Water  Quality  Symposium,  September  26-28,  1984, 
Las  Vegas,  Nevada.  National  Water  Well  Associa- 
tion, 500  W.  Wilson  Bridge  Road,  Worthington, 
Ohio,  1984.  528  p.  EPA  Contract  No.  CR-811504- 
01-0. 

Descriptors:  'Groundwater  quality,  'Groundwat- 
er pollution,  'Groundwater  management,  'Water 
pollution  sources,  'Path  of  pollutants,  Under- 
ground storage,  Groundwater  mining,  Injection 
wells,  Aquifers,  Water  pollution  control,  Landfills, 
Geohydrology. 

The  theme  of  this  conference  was  'developing  and 
implementing  innovative  means  of  dealing  with 
potential  sources  of  groundwater  contamination.' 
Among  the  potential  sources  of  contamination  ad- 
dressed at  the  meeting  were:  underground  storage 
tanks;  mining  and  mine  wastes;  agricultural  chemi- 
cals and  land  application  practices;  injection  wells; 
abandoned  wells;  and  hazardous  and  non-hazard- 
ous wastes  in  landfills  and  impoundments.  Govern- 
ment officials,  consulting  engineers,  geologists  and 
hydrologists,  planners  industry  representatives, 
academicians  and  others  met  to  discuss  these  and 
other  topics  and  to  share  their  experiences  in  these 
areas.  These  proceedings  are  a  compilation  of  the 
papers  presented  by  the  symposium  speakers.  (See 
W87-05072  through  W87-05099)  (Author's  ab- 
stract) 
W87-05071 


DEVELOPMENT  AND  IMPLEMENTATION 
OF  REGULATIONS  TO  CONTROL  UNDER- 
GROUND FUEL  STORAGE  TANKS  ON  CAPE 
COD, 

IEP,  Inc.,  Barnstable,  MA. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-05072 


ELECTRICAL  LEAK  DETECTION  SYSTEMS 
FOR  UNDERGROUND  STORED  CHEMICALS 
AND  FUELS, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05073 


MANAGEMENT  OF  GASOLINE  LEAKS  -  A 
POSnTVE  OUTLOOK, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05074 


EPICHLOROHYDRIN  EM  SECONDARY  CON- 
TAINMENT SYSTEMS, 

Carlisle  SynTec  Systems,  PA. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-05075 


PRACTICAL  DISPOSAL  WELL  DESIGN  FOR 
THE  PREVENTION  OF  GROUND  WATER 
CONTAMINATION, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 

For   primary  bibliographic   entry   see   Field   5G. 

W87-05077 


EVALUATION  OF  CONFINING  LAYERS  FOR 
CONTAINMENT  OF  INJECTED 

WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-05078 


EFFECTS  OF  URANIUM  MILL  TAILINGS  ON 
GROUND  WATER  QUALITY:  A  HISTORICAL 
PERSPECTIVE, 

Nuclear    Regulatory    Commission,    Washington, 

DC.  Div.  of  Waste  Management. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05081 


RAPID  ASSESSMENT  METHODOLOGY  FOR 
LEACHING  OF  AGRICULTURAL  CHEMI- 
CALS, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05085 


VEGETATION  MANAGEMENT:  A  SOLUTION 
TO  SHALLOW  GROUND  WATER  CONTAMI- 
NATION IN  NORTH-CENTRAL  MONTANA, 

Triangle  Conservation  District,  Conrad,  MT. 

For   primary  bibliographic  entry  see  Field   5G. 

W87-05086 


ABANDONED    WELLS     -     HOW    TO     FIND 
THEM, 

National  Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05087 


SUMMARY  AND  COMPARISONS  OF  THREE 
TECHNOLOGIES  FOR  LOCATING  ABAN- 
DONED WELLS  IN  CENTRAL  OKLAHOMA, 

Environmental        Photographic        Interpretation 

Center,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05088 


ABANDONED    WATER    WELLS    IN    SOUTH- 
EASTERN MINNESOTA, 

Minnesota  Dept.  of  Natural  Resources,  St.  Paul. 

Div.  of  Waters. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05089 


CONTRARY  WASTE  SITE  CHARACTERISTICS 
--  GOOD  IS  BAD,  BAD  IS  GOOD, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-05091 


TRANSPORT  OF  ORGANIC  CONTAMINANTS 
IN  GROUND  WATER, 

New   Mexico   Inst,   of  Mining  and  Technology, 

Socorro. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05092 


UNCERTAINTY  IN  GROUND  WATER  TRANS- 
PORT MODELING, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05093 


EVALUATION  OF  THE  PERFORMANCE  OF 
ZONE  OF  SATURATION  LANDFILLS  IN  WIS- 
CONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05094 


VERTICAL  MOVEMENT  OF  GROUND 
WATER  UNDER  A  LANDFHX,  ANCHORAGE, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
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WATER  CYCLE— Field  2 
Groundwater — Group  2F 


sources  Div. 
G.  L.  Nelson. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  453-477,  9  fig,  4  ref. 

Descriptors:  *Vertical  flow,  *Groundwater  move- 
ment, *Path  of  pollutants,  'Landfills,  'Anchorage, 
'Alaska,  Performance  evaluation,  Fate  of  pollut- 
ants, Groundwater  pollution,  Pressure  head,  Per- 
meability coefficient,  Darcy's  Law,  Hantush's 
Theory,  Leaky  aquifers,  Extensometers. 

A  thorough  review  of  existing  groundwater  infor- 
mation may,  in  some  cases,  be  adequate  to  estimate 
rates  of  migration  of  pollutants.  Analysis  of  data 
from  well-performance  tests  and  from  hydrologic- 
data  stations  near  a  landfill  in  Anchorage,  Alaska, 
indicates  that  pollutants  migrating  downward 
toward  a  confined  aquifer  that  supplies  water  to 
three  municipal  wells  near  the  landfill  do  not  pose 
an  imminent  threat  to  the  water  supply.  The  hy- 
drostatic relationship,  total  head  =  gravity  head 
-I-  pore  pressure,  was  used  to  estimate  that  gradi- 
ents through  two  confining  units  are  1.6  and  0.033. 
An  analysis  of  extensometer  data  for  elastic  com- 
paction of  sediments  indicated  that  specific  storage 
of  the  sediments  is  0.0000023  reciprocal  feet 
(0.00000754  reciprocal  meters).  An  analysis  of  sev- 
eral well-performance  tests  using  the  extensometer 
results  and  Hantush's  leaky-aquifer  theory  indi- 
cates that  vertical  hydraulic  conductivities  of  two 
confining  units  are  0.01  and  0.02  ft/day  (0.003  and 
0.00006  m/day).  The  values  of  vertical  hydraulic 
conductivity  and  vertical  gradients  were  used  with 
Darcy's  law  and  theoretical  solute  transport  curves 
to  estimate  that  incipient  entry  of  pollutants  to  the 
aquifer  may  occur  about  80  years  after  leachate 
began  migrating  downward.  Breakthrough  of  'full- 
strength'  leachate  probably  will  not  occur  prior  to 
250  years  after  downward  migration  began.  (See 
also  W87-05071)  (Author's  abstract) 
W87-05096 


GROUND  WATER  QUALITY  MANAGEMENT 
AT  A  CONCENTRATED  WASTE  SITE, 

Henningson,   Durham  and  Richardson,   Inc.,   St. 

Petersburg,  FL. 

For  primary  bibliographic  entry  see  Field   5G 

W87-05099 


RELATION  OF  GROUNDWATER  QUANTITY 
AND  QUALITY. 

International  Association  of  Hydrological  Sci- 
ences. 

IAHS  Publication  No.  146.  International  Associa- 
tion of  Hydrological  Sciences,  Wallingford,  Eng- 
land, 1985.  Proceedings  of  a  Symposium  Held 
During  the  XVIIIth  General  Assembly  of  the 
International  Union  of  Geodesy  and  Geophysics, 
Hamburg,  FR  Germany,  August  1983.  Edited  by 
F.  X.  Dunin,  G.  Matthess,  and  R.  A.  Gras.  316  p. 

Descriptors:  'Groundwater  management, 

'Groundwater  quality,  'Water  supply,  'Confer- 
ences, Water  supply  development,  Groundwater 
potential,  Groundwater  budget,  Water  used,  Water 
pollution  sources,  Path  of  pollutants. 

Groundwater  is  a  vital  resource  in  supplying  com- 
munity needs  for  fresh  water.  Subsurface  sources 
with  reserves  exceeding  those  of  other  terrestrial 
forms  of  stored  liquid  water,  provide  a  continuity 
of  flow  generally  of  usable  quality.  These  desirable 
attributes  are  currently  being  threatened  by  human 
interference  to  groundwater  systems.  Improved 
control  of  mass  transport  in  both  the  saturated  and 
unsaturated  zones  is  needed  both  to  arrest  and 
avoid  these  trends.  An  understanding  of  the  rela- 
tionship between  the  quantity  and  quality  of 
groundwater  flow  is  important  in  achieving  this 
control.  The  impact  of  human  activity  on  ground- 
water quantity  and  quality  is  the  focal  point  of  this 
symposium.  Any  management  strategy  needs  to 
account  for  recharge  rate,  assessment  of  which 
may  be  facilitated  by  known  relationships  between 
rate  of  flow  and  its  quality.  These  considerations 


provide  a  basis  for  subdividing  the  general  theme 
of  the  symposium  into  five  discussion  topics:  (1) 
effects  of  quantitative  human  activities  on  ground- 
water quality;  (2)  influence  of  hydrological  param- 
eters (e.g.  permeability,  porosity)  on  direction  and 
extent  of  transport  of  chemical  pollutants  to 
groundwater;  (3)  periodic  and  long-term  changes 
of  quantity  and  quality  of  groundwater;  (4) 
groundwater  quality  parameters  as  indicators  of 
groundwater  flow;  and  (5)  methods  of  quantity/ 
quality  studies.  The  general  aim  of  this  forum  is 
twofold:  (1)  to  appraise  the  extent  and  nature  of 
groundwater  degradation  and  (2)  to  assess  the  sci- 
entific understanding  of  coupled  flow  in  meeting 
the  challenges  raised  by  groundwater  systems  in 
decline.  These  proceedings  consisting  of  27  papers 
evenly  distributed  between  the  specified  topics, 
offer  material  to  meet  both  aims.  (See  W87-05101 
thru  W87-05127)  (Lantz-PTT) 
W87-05100 


RESPONSES  OF  HYDROLOGICAL  SYSTEMS 
TO  CHANGES  IN  WATER  QUANTITY  AND 
QUALITY, 

Institute  for  Soil  Fertility,  Groningen  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  4B. 
W87-05101 


GROUNDWATER  CHANGES  IN  THE  URBAN 
AREA  OF  WROCLAW  IN  THE  PERIOD  1874- 
1974, 

Akademia  Rolnicza,  Wroclaw  (Poland).  Inst,  of 
Hydro-  and  Geotechnics. 
J.  Kowalski,  and  Z.  Janiak. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  45-56,  7  fig,  3  tab,  10  ref. 

Descriptors:  'Groundwater  quality,  'Wroclaw, 
'Poland,  'Water  pollution  sources,  'Urban  areas, 
Groundwater  level,  Mathematical  models, 
Aquifers,  Oder  River,  Chemical  analysis,  Sulfates, 
Bicarbonates,  Groundwater  recharge,  Geohydro- 
logy. 

A  general  rise  in  the  level  of  the  River  Oder  in  the 
vicinity  of  Wroclaw  has  resulted  in  an  increase  in 
the  mean  groundwater  level.  On  the  basis  of  a 
mathematical  model  it  was  calculated  that  at  maxi- 
mum levels  the  aquifers  were  replenished  by  infil- 
tration of  rainwater  at  a  rate  of  0.027  mm/h  in 
built-up  areas  and  0.058  mm/h  in  open  areas.  The 
aquifer  in  the  Oder  Valley  is  drained  by  the 
sewage  system  at  a  rate  of  2.80  L/s/sq  km.  The 
chemical  composition  of  groundwaters  within  the 
built-up  area  differed  from  the  natural  composition 
outside  the  built-up  area.  The  high  mineralization 
exceeding  500  mg/L  was  due  to  a  high  content  of 
sulfates  and  bicarbonates.  High  sulfate  concentra- 
tions exceeding  500  mg/L  were  almost  always 
connected  with  the  presence  of  war  debris,  slags 
and  wastes  in  the  topsoil  horizon.  Variability  of 
sulfate  concentration  depended  on  rainfall  distribu- 
tion and  hydrogeological  conditions  and,  above  all, 
on  the  groundwater  velocity.  (See  also  W87-05100) 
(Author's  abstract) 
W87-05105 


SHAPE  AND  POSITION  OF  THE  SALT 
WATER  WEDGE  IN  COASTAL  AQUIFERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 
of  Civil  Engineering. 
J.  C.  Dam. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  59-75,  11  fig,  2  tab,  3  ref. 

Descriptors:  'Saline  water  intrusion,  'Coastal 
aquifers,  'Salt  water  wedge,  'Saline-freshwater 
interfaces,  Confined  groundwater,  Groundwater, 
Geohydrology,  Graphical  analysis,  Piezometry. 

The  shape  and  position  of  the  interface  between 
fresh  and  saline  groundwater  in  coastal  aquifers  is 


discussed.  It  is  restricted  to  the  one-dimensional 
case  in  steady  state.  The  interface  is  assumed  to  be 
sharp,  and  the  effects  of  diffusion  and  dispersion 
are  neglected.  Three  case  studies  are  included:  (a) 
confined  groundwater;  (b)  phreatic  groundwater; 
and  (c)  semiconfined  groundwater.  The  study 
clearly  shows  the  influence  of  various  geohydrolo- 
gical  constants  on  the  shape  and  position  of  the  salt 
water  wedge.  Results  are  presented  in  graphs  de- 
scribing the  horizontal  distance  between  an  obser- 
vation well  and  the  upper  and  lower  ends  of  the 
salt  water  wedge  as  a  function  of  the  piezometric 
level  of  the  fresh  groundwater  observed  in  that 
well.  The  results  are  useful  in  predicting  the  effect 
of  human  activities,  such  as  groundwater  abstrac- 
tion, on  the  length  and  position  of  the  salt  water 
wedge.  (See  also  W87-05100)  (Author's  abstract) 
W87-05106 


STUDY  OF  IMPROVING  GROUNDWATER 
QUALITY  BY  DITCH  DRAINS  AND  TUBE 
WELLS, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05107 


STOCHASTIC  MODELLING  OF  SOLUTE 
TRANSPORT  BY  GROUNDWATER  FLOW: 
STATE  OF  THE  ART, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 

and  Heat  Transfer. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05108 


RANDOM  WALK  METHOD  FOR  THE  SIMU- 
LATION  OF  MACRODISPERSION  IN  A 
STRATIFIED  AQUIFER, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 
chendam  (Netherlands). 
G.  J.  M.  Uffink. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  103-1 14,  8  fig,  3  tab,  1 1  ref. 

Descriptors:  'Random  walk  method,  'Stratifica- 
tion, 'Path  of  pollutants,  'Aquifers,  'Simulation 
analysis,  'Macrodispersion,  'Groundwater  move- 
ments, Mathematical  analysis,  Solute  transport, 
Permeability  coefficient,  Mathematical  equations. 

A  numerical  method  is  proposed  for  solute  trans- 
port in  two-dimensional  horizontal  groundwater 
flow  in  a  stratified  aquifer.  The  convective  compo- 
nent of  the  solute  flux  is  calculated  by  a  Runge- 
Kutte  integration  of  the  motion  equations  of  indi- 
vidual particles.  Vertical  variations  of  hydraulic 
conductivity  are  taken  into  account.  The  disper- 
sive component  of  the  solute  flux  is  simulated  by  a 
random  walk.  The  method  can  be  used  for  uniform 
as  well  as  for  non-uniform  flow.  For  uniform  flow 
an  analytical  analysis  is  given.  Numerical  results 
for  the  uniform  case  are  in  good  agreement  with 
this  analytical  solution.  Several  examples  are  given 
for  different  flow  problems,  including  flow  to- 
wards a  pumping  well.  (See  also  W87-0510O)  (Au- 
thor's abstract) 
W87-05109 


INFLUENCE  OF  MICRO-  AND  MACRO- 
STRUCTURE  OF  AQUIFERS  ON  THE 
SPREADING  OF  POLLUTANTS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05110 


SIMULATION  OF  SOLUTE  TRANSPORT  IN 
AQUTFERS  BY  MEANS  OF  A  MATHEMATI- 
CAL MODEL  WITH  LITTLE  NUMERICAL 
DD7FUSION  (SIMULATION  DU  TRANSPORT 
DE  POLLUANT  DANS  LES  NAPPES  PAR  UN 
MODELE  A  FAD3LE  DD7FUSION  NUMERI- 
QUE), 
Electricite  de  France,  Paris. 
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For  primary  bibliographic  entry  see  Field  5B. 
W87-05111 


TRANSPORT  OF  POLLUTANTS  AND  SCALE 
EFFECTS  (TRANSPORT  DE  POLLUTANTS  ET 
EFFETS  D'ECHELLE), 

Montpellier-2  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05112 


HEAT  AND  MASS  TRANSPORT  IN  SATURAT- 
ED-UNSATURATED  GROUNDWATER  FLOW, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lt-hrstuhl   fuer  Wasserbau  und  Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
W.  Pelka. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  159-166,  3  fig,  12  ref. 

Descriptors:  'Groundwater  movement,  'Saturated 
flow,  'Path  of  pollutants,  'Unsaturated  flow, 
•Mass  transport,  'Heat  transfer,  Model  studies. 
Groundwater  quality,  Groundwater  management, 
Groundwater  budget,  Mathematical  models, 
Groundwater  movement. 

Because  of  the  increased  demand  for  water  in  most 
parts  of  the  world,  and  the  greater  intensity  of 
water  use,  issues  of  water  quality  now  rank  with 
those  of  quantity  in  limiting  the  development  of 
water  resources.  A  numerical  model  is  presented 
for  calculating  transient  heat  and  mass  transport  in 
saturated-unsaturated  groundwater  flow.  The 
model  is  based  on  a  finite  element  approach.  While 
the  solution  of  the  flow  field  equation  is  obtained 
by  a  generalized  variational  approach,  the  trans- 
port equations  are  solved  by  means  of  a  weighted 
residual  technique.  Salt  water  intrusion  into  coastal 
aquifers,  invasion  of  brackish  or  polluted  ground- 
water from  adjacent  aquifers,  infiltration  from  sani- 
tary landfills  or  polluted  surface  waters,  artificial 
groundwater  recharge,  influences  of  hot  or  cold 
water  injections  from  heat  pumps  or  air  condition- 
ing, groundwater  pollution  caused  by  domestic  or 
industrial  accidents  and  infiltrating  fertilizers  or 
pesticides  are  only  a  part  of  an  incomplete  list  of 
possible  applications  of  the  model.  (See  also  W87- 
05100)  (Lantz-PTT) 
W87-05114 


KALMAN  FILTER  IN  GROUNDWATER  BASIN 
SIMULATION  -  A  SENSITIVITY  STUDY  WITH 
A  SYNTHETIC  EXAMPLE, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 

und  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05115 


DEGRADATION  OF  GROUNDWATER  RE- 
SOURCES CAUSED  BY  INADVERTENT  LAND 
MISUSE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05116 


SALT    CONTAMINATION    OF    A    COASTAL 
CONFINED  AQUD7ER, 

Mie  Univ.,  Tsu  (Japan).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05120 


GEOCHEMICAL  PARAMETERS  AS  INDICA- 
TORS FOR  GROUNDWATER  FLOW, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
P.  Fritz. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  229-239,  5  fig,  26  ref. 


Descriptors:  'Geochemistry,  'Groundwater  move- 
ment, 'Chemical  analysis,  'Isotonic  tracers, 
•Tracer  studies,  Aquifers,  Canada,  Saline  water, 
Groundwater. 

Groundwater  flow  in  the  subsurface  and  discharge 
into  surface  systems  can  be  described  and  moni- 
tored with  a  variety  of  conservative  and  noncon- 
servative  chemical  and  isotopic  tracers.  However, 
no  general  rules  concerning  their  applicability  can 
be  proposed  although  environmental  isotope  tech- 
niques are  particularly  well  suited  to  identify  and 
quantify  groundwater  runoff.  However,  in  deep 
aquifers  where  it  is  normally  not  possible  to  apply 
physical  techniques,  the  use  of  indirect  geochemi- 
cal/isotope  tools  is  also  not  without  problems. 
Indeed,  their  application  is  not  valid  where  in  situ 
modification  of  chemistries  occurs  because  of  in- 
tensive, long  term  rock-water  interactions.  This  is 
the  case  for  deep  and  very  saline  groundwaters 
found  at  depth  throughout  the  Canadian  Shield. 
Where  chemical  or  isotopic  variations  are  ob- 
served, they  are  due  to  mixing  with  shallower 
groundwater,  often  in  response  to  man's  activities. 
(See  also  W87-05100)  (Author's  abstract) 
W87-05121 


DETERMINATION  OF  GROUNDWATER 
MOVEMENT  BY  MEANS  OF  ENVIRONMEN- 
TAL ISOTOPES:  STATE  OF  THE  ART, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H,  Neuherberg  bei  Munich  (Germany,  F.R.). 
Inst,  fuer  Radiohydrometrie. 
H.  Moser,  and  W.  Rauert. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  241-257,  10  fig,  2  tab,  22  ref. 

Descriptors:  'Groundwater  movement,  'Isotopic 
tracers,  'Chemical  analysis,  'Soil  water,  'Tracer 
studies,  Deuterium,  Tritium,  Oxygen  isotopes, 
Carbon  radioisotopes,  Chlorine  radioisotopes, 
Argon,  Krypton,  Bicarbonates,  Carbon  dioxide, 
Infiltration,  Aquifers,  Groundwater  recharge,  Sur- 
face-groundwater  relations. 

The  present  state  of  analytical  techniques  permits 
measurements  of  the  heavy  isotope  content  of  the 
water  molecules  (2-H,  3-H,  18-6)  as  well  as  of 
specific  isotopes  (13-C,  14-C,  36-C1,  39- Ar,  85-Kr) 
in  solutes  such  as  HC03(-),  C02,  Cl(-),  and  noble 
gases,  with  high  detection  sensitivity  and  low  de- 
tection limit.  Labelling  of  water  with  the  environ- 
mental isotopes  mentioned  above  occurs  in  the 
atmosphere  and  upper  soil  layers  by  isotopic  frac- 
tionation effects  during  phase  transitions  or  by 
uptake  of  cosmic-ray  produced  or  manmade  iso- 
topes. Precipitation  water,  thus  labelled,  with  re- 
spect to  its  distribution  in  space  and  time  infiltrates 
into  the  aquifers.  From  the  isotopic  content  of 
groundwater  relative  to  the  initial  isotope  content 
during  infiltration  and  with  simplifying  assump- 
tions concerning  the  flow,  conclusions  can  be 
drawn  for  residence  times,  mixing  processes  and, 
sometimes,  for  the  location  of  the  recharge  area  of 
the  groundwater.  The  time  scale  of  groundwater 
movement  in  these  studies  depends  on  the  time 
scale  of  the  variations  in  isotope  content,  subject  to 
the  influence  of  three  different  factors:  the  half-life 
of  the  radioactive  nuclides  under  consideration 
(e.g.  14-C,  36-C1,  39-Ar,  81-Kr),  the  climatic  fac- 
tors influencing  the  isotope  fractionation  (e.g.  in 
the  case  of  2-H,  18-0),  and  the  anthropogenic 
variations  of  the  isotopic  input  (e.g.  in  the  case  of 
3-H,  85-Kr).  (See  also  W87-05100)  (Author's  ab- 
stract) 
W87-05122 


SINGLE  WELL  MEASUREMENTS  AS  A  TOOL 
FOR  DECONTAMINATION  OF  AN  ARSENIC 
CONTAMINATED  GROUNDWATER   PLUME, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05123 


DETECTION  OF  SUBSURFACE  SEEPAGE  BE- 
TWEEN   AQUD7ERS    BY    HYDROCHEMICAL 


AND  ENVIRONMENTAL  ISOTOPIC  TECH- 
NIQUES -  A  CASE  STUDY  FROM  SOUTH  AUS- 
TRALIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05124 


GROUNDWATER  CHEMISTRY  IN  THE  HAM- 
BURG REGION, 

Geologisches    Landesamt    Hamburg    (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05125 


GEOGENIC  GROUNDWATER  POLLUTION  IN 
THE  HAMBURG  REGION,  FR  GERMANY, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05126 


HYDROGEOCHEMISTRY  OF  GROUNDWAT- 
ER IN  THE  DELHI  REGION  OF  INDIA, 

Jawaharlal  Nehru  Univ.,  New  Delhi  (India). 
School  of  Environmental  Sciences. 
V.  Subramanian,  and  K.  K.  Saxena. 
IN:  Relation  of  groundwater  Quantity  and  Quality, 
Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  307-316,  7  fig,  2  tab,  14  ref. 

Descriptors:  'Geohydrology,  'Geochemistry, 
•Groundwater  chemistry,  'Delhi,  'India,  Chemi- 
cal analysis,  Aquifers,  Surface  waters,  Wastewater, 
Groundwater  recharge,  Iron,  Manganese,  Copper, 
Lead,  Zinc,  Chromium,  Salinity,  Permeability  co- 
efficient. 

In  the  delhi  region,  India,  groundwaters  from  vari- 
ous aquifers  were  sampled  and  chemically  ana- 
lyzed from  1978  to  1981.  In  addition,  several  types 
of  surface  water,  sewage  water  and  rain  water  in 
this  area  were  also  chemically  monitored.  Aquifer 
lithology,  and  the  amount  of  recharge  and  dis- 
charge groundwater  chemistry,  is  regulated  by  the 
chemical  nature  and  the  quantity  of  surface  input. 
Based  on  these  analytical  data,  water-mineral  equi- 
libria have  been  evaluated  and  compared  to  ob- 
served mineralogical  composition  of  aquifer  lithol- 
ogy. Limited  trace  metal  analyses  indicate  the 
groundwater  is  not  polluted  with  respect  to  Fe, 
Mn,  Cu,  Pb,  Zn  and  Cr.  Conductivity-salinity  rela- 
tionships have  been  established.  Comparisons  with 
the  chemistry  of  groundwaters  from  similar 
aquifers  in  other  parts  of  the  world  have  also  been 
made.  (See  also  W87-O51O0)  (Author's  abstract) 
W87-05127 


PETROLEUM  HYDROCARBONS  AND  OR- 
GANIC CHEMICALS  IN  GROUND  WATER  - 
PREVENTION,  DETECTION  AND  RESTORA- 
TION -  A  CONFERENCE  AND  EXPOSITION. 

National   Water  Well   Association,   Worthington, 

OH. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05128 


REGULATOR'S  PERSPECTIVE  ON  PREVEN- 
TION OF  LEAKS  FROM  UNDERGROUND 
STORAGE  SYSTEMS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05129 


COMPUTERIZED  DATA  EVALUATION/MAN- 
AGEMENT FOR  HYDROGEOLOGIC  INVESTI- 
GATIONS, 

Shell  Oil  Co.,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-05131 


DRASTIC:  A  STANDARDIZED  SYSTEM  TO 
EVALUATE  GROUND  WATER  POLLUTION 
POTENTIAL  USING  HYDROGEOLOGIC  SET- 
TINGS, 


WATER  CYCLE— Field  2 
Water  In  Soils— Group  2G 


National  Water  Well  Association,  Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-05132 


MULTI-PHASE  TRANSPORT  OF  PETROLE- 
UM HYDROCARBONS  IN  THE  SUBSURFACE 
ENVIRONMENT:  THEORY  AND  PRACTICAL 
APPLICATION, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05133 


MIGRATION  AND  APPARENT  SUBSURFACE 
BIODEGRADATION  OF  ORGANIC  COM- 
POUNDS IN  A  FRACTURED  BEDROCK  AQUI- 
FER, 

Dames  and  Moore,  Cranford,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05134 

GROUND-SURFACE  INTERACTION  IN  PRO- 
MOTION OF  CONTAMINATION  BY  UNDER- 
GROUND STORAGE  TANK  LEAKAGE:  A 
CASE  STUDY, 

Southern  Methodist  Univ.,  Dallas,  TX.  Center  for 

Urban  Water  Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05135 

BIOTRANSFORMATION  OF  GASOLINE  HY- 
DROCARBONS IN  METHANOGENIC  AQUI- 
FER MATERIAL, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05137 


MICROBIAL  DEGRADATION   KINETICS   OF 
ALCOHOLS  EM  SUBSURFACE  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05138 


NATURAL  ATTENUATION  OF  AROMATIC 
HYDROCARBONS  IN  A  SHALLOW  SAND  AQ- 
UIFER 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05139 


SORPTION  AND  DESORPTION  OF  DE- 
GREASESG  CHLOROORGANICS  WITH  SUB- 
SURFACE SEDEMENTS, 

Missouri  Univ.-Rolla. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05140 


EFFECTS  OF  CLAY  MINERAL-ORGANIC 
MATTER  COMPLEXES  ON  GASEOUS  HY- 
DROCARBON EMISSIONS  FROM  SOILS, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05141 


VOLATILE     ORGANIC     SCANS:     IMPLICA- 
TIONS FOR  GROUND  WATER  MONITORING, 

Lockheed  Engineering  and  Management  Services 

Co.,  Inc.,  Las  Vegas,  NV. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05142 


SAMPIJNG  FOR  TRACE  LEVEL  DISSOLVED 
HYDROCARBONS  FROM  RECOVERY  WELLS 
RATHER  THAN  OBSERVATION  WELLS, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05143 


USE  OF  SOIL  GAS  SAMPLESG  TECHNIQUES 
FOR  ASSESSMENT  OF  GROUND  WATER 
CONTAMINATION, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05148 


NEW  GROUND  WATER  SURVEY  TOOL:  THE 
COMBINED  CONE  PENETROMETER/ 
VADOSE  ZONE  VAPOR  PROBE, 

McClelland  Engineers,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05150 


TOLUENE  LOSS  EWESTIGATION  AND  RE- 
MEDIAL ACTION  AT  TWO  GEOLOGICALLY 
COMPLEX  ESDUSTRIAL  SITES  IN  EASTERN 
NEBRASKA, 

Hoskins-Westem-Sonderegger,  Inc.,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05153 


DESIGN,  INSTALLATION  AND  OPERATION 
OF  WITHDRAWAL  WELL  CONTAMINANT 
RECOVERY  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05154 


ADVANTAGE  OF  UTILIZING  MULTIPLE  RE- 
COVERY WELLS  FOR  AQUIFER  RESTORA- 
TION, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
For  primary  bibliographic  entry  see   Field   5G. 
W87-05155 


IN  SITU  BIOSURFACTANT  PRODUCTION: 
AN  ADD  TO  THE  BIODEGRADATION  OF  OR- 
GANIC GROUND  WATER  CONTAMINANTS, 

Tetra  Tech,  Inc.,  Pasadena,  CA. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-05157 


FULL  SCALE  GAC  ADSORPTION  PERFORM- 
ANCE COMPARED  TO  PILOT  PLANT  PRE- 
DICTIONS, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05159 


CARBON  ADSORPTION  AS  AN  INTERIM  RE- 
MEDIAL MEASURE  AT  PRIVATE  WATER 
WELLS, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05160 


FEASIBILITY  OF  TREATING  CONTAMINAT- 
ED GROUND  WATER  AT  A  HAZARDOUS 
WASTE  SHE, 

GCA   Corp.,   Bedford,    MA.    GCA   Technology 

Div. 

For  primary  bibliographic  entry   see  Field   5D. 

W87-05161 


SUBSURFACE  VENTING  OF  VAPORS  EMA- 
NATING FROM  HYDROCARBON  PRODUCT 
ON  GROUND  WATER, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-05162 


SOD1  DECONTAMINATION  THROUGH  EM 
SHU  AIR  STRIPPING  OF  VOLATILE  ORGAN- 
ICS  -  A  PILOT  DEMONSTRATION, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-05163 


GROUND     WATER     TREATMENT     SYSTEM 
DESIGN, 

S  and  B  Engineers,  Inc.,  Houston,  TX. 


For  primary  bibliographic  entry  see  Field  5F. 
W87-05164 
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LEACHING  OF  PHENOLIC  COMPOUNDS 
FROM  LEAF  AND  NEEDLE  LITTER  OF  SEV- 
ERAL DECIDUOUS  AND  CONIFEROUS 
TREES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04365 


NITROGEN  FIXATION  (C2H2  REDUCTION) 
IN  A  SALT  MARSH:  ITS  RELATIONSHIP  TO 
TEMPERATURE  AND  AN  EVALUATION  OF 
AN  IN  SITU  CHAMBER  TECHNIQUE, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04366 


WATER-TABLE  HEIGHTS  AND  DISCHARGE 
RATES  WITH  ARTESIAN  FLOW  TO  INTER- 
CEPTOR LAND  DRAINS, 

Rothamsted     Experimental     Station,     Harpenden 
(England).  Dept.  of  Soils  and  Plant  Nutrition. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-04398 


ANION   EXCLUSION   DURING   TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE, 

Weizmann   Inst,    of  Science,   Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-04399 


ANION  EXCLUSION  DURING  TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE, 

Weizmann    Inst,   of  Science,    Rehovoth   (Israel). 
Dept.  of  Isotope  Research. 
H.  Gvirtzman,  D.  Ronen,  and  M.  Magaritz. 
Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 
p  267-283,  October  30,  1986.  8  fig,  5  tab,  34  ref. 

Descriptors:  *Groundwater  movement,  'Tracers, 
•Isotope  studies,  *Path  of  pollutants,  *Amons, 
♦Anion  exclusion,  *Aeration  zone,  'Irrigation 
water,  *Aquifers,  Flow  discharge,  Tritium,  Radioi- 
sotopes, Rain,  Clay  loam,  Israel. 

A  20-year  chronological  record  of  the  flow  of 
water  and  anions,  along  27m,  in  the  unsaturated 
zone  of  the  phreatic  Coastal  Plain  Aquifer  of  Israel 
was  reconstructed.  Water  was  traced  according  to 
its  tritium  content,  using  the  difference  between 
the  environmental  tritium  content  of  rain  and  irri- 
gation water.  Anions  were  traced  using  data  about 
their  sequential  input  to  the  overlying  cultivated 
field  and  their  concentration  in  the  profile.  Evi- 
dences of  anion  exclusion  were  found  along  a  10m 
thick  clay  loam  layer.  The  vertical  velocities  of 
water  molecules  and  anions  (S04(2-)  and  Cl(-)) 
were  calculated  to  be  0.7  +  or  -  0.05  and  1.35  + 
or  -  0.05  m/yr,  respectively.  These  field  data  fit 
and  support  the  theoretical  relationship  between 
the  water  film  thickness  and  the  relative  exclusion 
concentration  proposed  by  Bresler  in  1973.  This 
study  also  suggested  that  the  anion  exclusion  phe- 
nomenon cannot  be  neglected  in  the  study  of 
groundwater  pollution  rates  or  when  establishing 
criteria  for  allowing  fertilization  and  sewage  irriga- 
tion above  phreatic  aquifers.  (Wood-PTT) 
W87-04399 


SIMULATION  OF  THE  SEEPAGE  FACE  -  LEVI- 
ITATIONS  OF  A  ONE-DIMENSIONAL  AP- 
PROACH, 

Agricultural  Research  Service,  University  Park, 

PA.  Northeast  Watershed  Research  Center. 

S.  T.  Potter,  and  W.  J.  Gburek. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  379-394,  October  30,  1986.  9  fig,  24  ref. 

Descriptors:  *Seepage,  'Groundwater  movement, 
•Dupuit-Forchheimer  approximations,  *Mathemat- 
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ifjil  models,  'Infiltration  rate,  Mathematical  analy- 
sis, Mathematical  equations,  Mathematical  studies, 
Uniform  flow,  Permeability  coefficient. 

An  approximate  method  for  determining  the  length 
of  seepage  faces  was  presented  based  on  the 
Dupuit-Forchheimer  approximations.  Analytical 
solutions  based  on  the  method  were  developed  for 
three  idealized  flow  systems.  It  was  demonstrated 
that  the  D-F  based  solutions  represent  the  entire 
flow  system  inclusive  of  the  seepage  face,  and  that 
incorporation  of  the  D-F  assumptions  implies  a 
uniform  discharge  along  the  seepage  face  propor- 
tional to  the  slope  of  the  land  surface  and  the 
saturated  hydraulic  conductivity.  Seepage  face 
lengths  predicted  by  the  D-F  based  solutions  were 
compared  to  results  from  a  two-dimensional  finite- 
element  model  to  establish  error  bounds  under 
various  boundary  conditions.  It  was  found  that  the 
error  in  prediction  of  seepage  face  length  increases 
as  either  the  land  surface  slope  or  the  thickness-to- 
length  ratio  of  the  flow  system  increased.  Addi- 
tionally, discrepancies  between  the  models  were 
found  to  increase  with  increasing  infiltration  rates. 
The  effects  of  radial  flow  were  not  found  to  signifi- 
cantly affect  the  D-F  based  solution.  Considering 
the  inadequate  data  base  available  to  characterize 
most  real  world  watersheds,  numerical  studies  may 
not  be  warranted,  and  the  D-F  based  solution  of 
seepage  face  length  is  a  reasonable  approximation. 
(Author's  abstract) 
W87-04405 


WAYS  TO  DEVELOP  METHODS  OF  DETER- 
MINING PERMEABILITY  OF  NONSATURAT- 
ED  SOILS, 

For  primary  bibliographic  entry  see  Field  8D. 
W87-04422 


INFLUENCE  OF  IRRIGATION  ON  MATRIC 

POTENTIALS  AND  SOIL  MOISTURE  IN  THE 

HOEGLWALD  EXPERIMENT  (EINFLUSS  DER 

BEREGNUNG      AUF     MATRIXPOTENTIALE 

UND         BODENDURCHFEUCHTUNG         IM 

HOEGLWALD  EXPERIMENT), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl  fuer  Bodenkunde. 

W.  Grimmeisen,  K.  Kreutzer,  and  J.  Bittersohl. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 

4,  p  295-299,  September  1986.  4  fig,  1  tab,  10  ref. 

Descriptors:  *Soil  water,  'Irrigation  effects,  'Soil 
water  potential,  *Matric  potential,  *Soil  water  suc- 
tion, Soil  moisture  retention, 
Precipitation, Experimental  design,  Matrix  poten- 
tial, Roots. 

In  the  Hoeglwald  project,  irrigation  of  the  forest 
soil  from  May  1985  to  November  1985  with  173 
mm  per  year  increased  very  distinctly  the  soil 
moisture  of  the  upper  soil  layer  down  to  100  cm. 
On  the  irrigated  plots  the  matric  potential  did  not 
drop  below  -300  hPa,  where  as  on  the  non-irrigat- 
ed plots  the  matric  potentials  exceeded  temporarily 
the  measuring  levels  of  tensiometers  (-800  hPa). 
The  irrigation  effect  reached  down  to  1  m,  but  it 
never  led  to  a  significant  air  deficit  in  any  soil 
layer.  (Author's  abstract) 
W87-04500 


EFFECTS  OF  ACTO  IRRIGATION  AND 
LIMING  ON  EXCHANGEABLE  AND  SOLU- 
BLE IONS  IN  THE  SOIL  (EINFLUSS  VON 
SAURER  BEREGNUNG  UND  KALKUNG  AUF 
AUSTAUSCHBARE  UND  GELOESTE  IONEN 
IM  BODEN), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
H.  Reiter,  J.  Bittersohl,  R.  Schierl,  and  K. 
Kreutzer. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  300-309,  September  1986.  8  fig,  1  tab,  12  ref. 

Descriptors:  *Water  pollution  effects,  *Irrigation, 
•Ions,  'Soil  solution,  'Cations,  'Manganese,  'Ni- 
trates, 'Liming,  'Cation  Exchange,  'Groundwat- 
er, Sulfates,  Forests,  Bavaria,  Calcium,  Seasonal 
variation. 

First  effects  of  the  Hoeglwald  acid  irrigation  and 
liming  experiment  on  exchangeable  and  soluble 


ions  are  described.  Within  two  years  of  the  experi- 
mental treatment,  altogether  6.7  kmol/ha  protons 
were  applied  to  the  soil.  Of  the  cations,  only 
manganese  reacted  on  acid  input  with  increasing 
concentrations  in  the  equilibrium  soil  solution.  The 
acid-supplied  sulfate  showed  a  time-lag  during  its 
vertical  transfer  through  the  humus  layer.  Concen- 
trations of  nitrate  decreased.  Eighteen  months  after 
liming  with  calcium-magnesium-carbonate,  base 
saturation  as  well  as  concentrations  of  calcium  and 
magnesium  in  the  soil  solution  increased  strongly 
in  the  humus  layer.  Magnesium  is  displaced  more 
quickly  and  in  greater  amounts  than  calcium. 
These  processes  are  intensified  by  combining 
liming  and  acid  irrigation.  The  nitrate  concentra- 
tions show  a  minimum  during  the  summer  but 
increase  heavily  in  late  autumn  (probably  due  to  a 
temporary  high  bacterial  demand  for  nitrogen). 
The  lower  part  of  the  aeration  zone  is  influenced 
by  calcareous  tertiary  layers,  causing  a  pH  level  of 
7.0  to  8.0  in  leakage  and  groundwater.  Concentra- 
tions of  nitrate  in  groundwater  of  the  spruce  eco- 
system amount  to  30  mg/1.  Increasing  mineraliza- 
tion of  nitrogen,  caused  by  further  interventions, 
may  affect  the  quality  of  potential  drinking  water 
sources.  (Author's  abstract) 
W87-04501 


INFLUENCE  OF  ACID  IRRIGATION  AND 
LIMING  ON  HUMIC  SUBSTANCES  AND  ON 
THE  DYNAMICS  OF  ALUMINUM  AND 
HEAVY  METAL  IONS  IN  AQUEOUS  SOIL  EX- 
TRACTS (EINFLUSS  VON  SAURER  BEREG- 
NUNG UND  KALKUNG  AUF  HUMUSSTOFFE 
SOWIE  DIE  ALUMINIUM-  UND  SCHWERME- 
TALLDYNAMIK  IN  WAESSRIGEN  BODENEX- 
TRAKTEN), 

Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Bodenkunde. 

R.  Schierl,  A.  Goettlein,  E.  Hohmann,  D. 
Truebenbach,  and  K.  Kreutzer. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  309-313,  September  1986.  6  fig,  6  ref. 

Descriptors:  Water  pollution  effects,  'Irrigation, 
•Soil  solution,  'Acid  rain,  'Air  pollution  effects, 
•Forests,   'Heavy  metals,   'Aluminum,   'Liming, 
•Humic  acids,   *Metal  complexes,   Bavaria,   Dis- 
solved solids. 

Following  liming,  a  significant  mobilization  of  or- 
ganic material  was  detected  in  water  extracts  of 
samples  from  the  upper  soil  horizons.  Simulta- 
neously, higher  concentrations  of  lead  and  copper 
ions  were  found  (copper:  0.6-0.8  micromolar  ion 
equivalents  per  1,  Oh  horizon).  On  all  experimental 
plots,  aluminum  is  in  organic  complexes  to  a  high 
degree  in  the  O-horizon.  Significant  concentrations 
of  monomerous  aluminum  species  in  mineral  soil 
were  found.  (Airone-PTT) 
W87-04502 


LONGITUDINAL  DISPERSION  TESTS  IN 
NON-UNIFORM  POROUS  MEDIA, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
L.  Ujfaludi. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  4,  p  467-474,  December  1986.  5  fig,  1  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Dispersion  coef- 
ficient, 'Dispersivity,  'Seepage,  'Porous  media, 
•Soil  porosity.  Soil  testing,  Pore  size,  Mathemati- 
cal models. 

Systematic  measurements  of  the  longititudinal  dis- 
persion coefficient,  D  sub  L,  were  made  in  10 
different  soil  samples.  Four  samples  consisted  of 
uniform  grains  and  six  non-uniform,  composed  by 
mixing  the  uniform  samples.  Tests  yielded  a  linear 
relationship  between  D  sub  L  and  the  seepage 
velocity,  u,  for  both  uniform  and  non-uniform  sam- 
ples. The  process  of  dispersion,  however,  has  a 
complex  character  in  non-uniform  media,  particu- 
larly in  samples  with  a  discontinuous  grain  size 
distribution  curve.  In  such  cases  the  value  of  D  sub 
L  may  increase  up  to  the  value  of  D  sub  L  for  the 
coarser  grained  component  depending  on  the  devi- 
ation of  the  average  grain  size  of  the  individual 
components.  These  irregular  dispersion  properties 
probably  arise  from  the  irregular  pore-size  distribu- 


tion of  the   non-uniform  samples.   (Author's  ab- 
stract) 
W87-04558 


SUBSURFACE  FLOW  FROM  A  FORESTED 
SLOPE  IN  THE  IFE  AREA  OF  SOUTHWEST- 
ERN NIGERIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
L.  K.  Jeje,  O.  O.  Ogunkoya,  and  E.  Uyi. 
Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  4,  p  489-499,  December  1986.  2  fig,  3  tab,  20 
ref. 

Descriptors:  'Rainfall,  'Soil  moisture,  'Permeabil- 
ity coefficient,  'Storm  seepage,  'Seepage,  'Soil 
horizons,  'Forest  soils,  Nigeria,  Slopes. 

Almost  all  studies  on  subsurface  flow  have  been 
carried  out  in  temperate  regions,  but  information  in 
the  humid  tropics  is  required.  Lateral  subsurface 
flow  within  a  10  per  cent  forested  slope  in  a  part  of 
the  humid  tropics  in  southwestern  Nigeria  in  1982 
is  described,  with  particular  regard  to  the  cumula- 
tive amount,  the  timing  and  the  frequency  of  seep- 
age, the  relative  contributions  of  the  various  soil 
horizons  to  the  total  seepage,  and  the  factors  af- 
fecting these  seepage  parameters.  Seepage  was  col- 
lected at  30,  500,  900,  1200  and  1800  mm  depths  by 
means  of  troughs  connected  to  plastic  collectors, 
and  measurements  were  made  between  March  and 
November  1982.  The  total  amount  of  seepage 
during  the  study  year  was  67.7  mm  and  this  was 
obtained  from  a  total  of  29  seepage  days.  This  is 
considered  low  given  the  number  of  rainy  days 
(106),  the  total  rainfall  for  the  period  (924mm)  and 
results  from  other  environments.  The  impeding 
layer  in  the  soil  is  within  the  900-1200  mm  horizon, 
but  the  largest  relative  contribution  to  total  seep- 
age was  not  from  the  horizon  immediately  above 
this  layer  (i.e.  500-900  mm),  but  from  the  surface  0- 
30  mm  horizon.  Soil  moisture  status  and  hydraulic 
conductivity  as  influenced  by  the  rainfall  pattern 
were  found  to  be  very  important  in  controlling  the 
seepage  patterns.  (Author's  abstract) 
W87-04560 


APPLICATION  OF  DRAINAGE  THEORY  IN 
THEFTELD, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

G.  D.  Towner,  and  E.  G.  Youngs. 

Soil  Use  and  Management,  VoH  2,  No.  2,  p  44-47, 

June  1986.  3  fig,  11  ref. 

Descriptors:  'Model  studies,  'Drainage  types, 
•Water  table  fluctuations,  'Groundwater  move- 
ment, 'Drainage  systems,  Soil  types,  Permeability 
coefficient,  Dip  wells,  Terrington  Marsh,  Loam, 
Prediction. 

The  prediction  of  water  table  levels  from  ground- 
water theory  for  a  drainage  system  in  a  uniform 
homogeneous  soil  was  tested  in  an  existing  field 
system.  The  field,  in  Terrington  Marsh,  was  re- 
claimed from  the  Wash  in  1830  and  consisted  of 
soil  which  was  a  fine  sandy  loam  with  the  small 
proportion  of  silt  and  clay  decreasing  with  depth. 
Specifically  designed  meters  recorded  water  table 
heights  and  drain  discharge  with  time.  A  compre- 
hensive hydraulic  conductivity  survey  was  made 
below  the  water  table.  The  results  agreed  with  the 
theory  for  water  table  heights  up  to  about  300mm 
above  the  mean  drain  level.  The  drainage  above 
that  level  was  larger  than  predicted,  either  because 
of  an  increased  hydraulic  conductivity  (which 
could  have  been  produced  by  subsoiling  the  previ- 
ous year  and  would  not  have  been  picked  up  by 
the  hydraulic  conductivity  measurements),  or  be- 
cause of  the  presence  of  an  older  shallower  lateral 
drainage  system,  broken  and  blocked,  that  was 
discovered  during  the  work.  Attention  was  drawn 
to  the  inadequacies  of  dip  wells  for  monitoring 
rapid  changes  in  water  table  levels  and  to  the 
problem  of  sample  size  in  hydraulic  conductivity 
measurements,  which  if  too  small  could  lead  to 
apparent  variability.  (Wood-PTT) 
W87-04570 


INFLUENCE  OF  SODL  MACROPOROSITY  ON 
WATER  RETENTION,  TRANSMISSION  AND 
DRAINAGE  IN  A  CLAY  SOIX, 
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Silsoe  Coll.  (England). 

P.  B.  Leeds-Harrison,  C.  J.  P.  Shipway,  N.  J. 

Jarvis,  and  E.  G.  Youngs. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  47-50, 

June  1986.  5  fig,  1  tab,  16  ref. 

Descriptors:  *Mathematical  models,  ♦Hydro- 
graphs,  *Soil  water  movement,  'Soil  macroporo- 
sity,  *Water  retention,  'Water  transmission, 
•Drainage,  *Clays,  Soil  types,  *Soil  porosity,  Soil 
properties,  Permeabilty  coefficient,  Hydraulic 
properties. 

The  effect  of  continuous  wetting  on  the  hydraulic 
properties  of  swelling  clay  soils  was  investigated 
using  cores  which  were  taken  from  Evesham  clay 
soil  at  Silsoe,  Bedfordshire.  Reductions  in  hydrau- 
lic conductivity  and  specific  yield  (drainable  po- 
rosity) of  the  large  cores  were  observed  for  peri- 
ods up  to  40  days  under  continuous  ponding.  A 
strong  linear  relationship  (r  squared  =  0.94)  found 
between  these  two  variables  was  used  as  parameter 
input  to  a  layered  drainage  model  for  mole  drained 
soils.  Model  results  indicated  that  soils  of  lower 
drainable  porosity  and  hydraulic  conductivity  pro- 
duced higher  peaked  hydrographs  with  faster  re- 
cessions. The  experimental  relationships  between 
hydraulic  conductivity  and  soil  porosity  were  used 
in  conjunction  with  the  developed  model  to  assess 
the  likely  effects  of  soil  loosening  on  drain  outflow 
in  heavy  clay  soils.  (Wood-PTT) 
W87-04571 


MOLE  DRAINAGE  OF  A  HALLSWORTH 
SERIES  SOU, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  C.  Armstrong. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  54-58, 
June  1986.  3  fig,  1  tab,  6  ref. 

Descriptors:  *Soil  texture,  *Mole  drainage,  •Halls- 
worth  soil,  'Drainage,  'Drains,  'Surface  runoff, 
Water  table  fluctuations,  Runoff,  Agricultural 
management,  Clays. 

Mole  drainage  of  the  Hallsworth  Series,  which 
cover  approximately  17%  of  Northern  England 
and  are  characterized  by  clay-like  textures,  was 
compared  with  a  traditional  treatment  of  drains 
alone  at  12m  spacing.  It  was  demonstrated  that 
mole  drainage  offered  superior  control  of  water 
tables  and  reduced  surface  runoff.  This  could  be 
expected  to  yield  benefits  in  terms  of  an  improved 
environment  for  crop  roots  and  increased  opportu- 
nities for  the  management  of  the  land;  several 
specific  management  implications  of  the  results 
were  discussed.  (Wood-PTT) 
W87-04572 


RATIONAL  FOR  PERMEABLE  BACKFILL 
PLACED  OVER  PIPE  DRAINS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

D.  A.  Castle. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  58-61, 
June  1986.  3  fig,  17  ref. 

Descriptors:  'Permeable  backfill,  'Pipe  drains, 
'Drainage,  'Drains,  'Drainage  design,  Backfill, 
England,  Mole  drains,  Subsouer  fissures,  Subsoil 
drainage,  Subsoil,  Clays,  Costs,  Reviews. 

Much  field  drainage  work  in  Great  Britain,  where 
approximately  60%  of  the  soils  are  clayey  and 
require  drainage  when  used  for  intensive  arable  or 
grassland  farming,  includes  costly  permeable  back- 
fill material  as  a  connector  between  mole  drains, 
subsoiler  fissures,  or  permeable  subsoil  layers  and 
the  pipe.  Permeable  backfill  is  the  hard,  durable 
material  of  high  hydraulic  conductivity  placed 
over  drainage  pipes  to  assist  the  flow  of  water  to 
the  pipe.  The  role  of  the  Ministry  of  Agriculture  in 
sponsoring  research  and  advice  on  drainage  design, 
as  well  as  providing  grant-aid  to  farmers  for  the 
installation  of  field  drainage  was  reviewed.  As  a 
result  of  this  involvement  permeable  backfill  is 
now  regarded  as  an  essential  element  in  the  drain- 
age of  clayey  soils  and  springs.  The  cost  was  fully 


justified  by  the  establishment  and  maintenance  of 
highly    efficient    and    flexible    farming    systems. 
(Wood-PTT) 
W87-04573 


NITRATE  LEACHING  FROM  A  SMALL,  UN- 
DERDRAINED,  GRASSLAND,  CLAY  CATCH- 
MENT, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04575 


COORDESATTVE  INTERACTIONS  BETWEEN 
SOIL  SOLIDS  AND  WATER  -  AN  AQUATIC 
CHEMIST'S  POFNT  OF  VIEW, 

Ecole  Plytecnnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  for  Resources  and  Water  Pollution 
Control. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-04584 


MODELING  OF  SOLUTE  TRANSPORT  FN  AG- 
GREGATED/FRACTURED MEDIA  INCLUD- 
ING DIFFUSION  INTO  THE  BULK  MATRIX, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04585 


MULTISPECIES  CATION  LEACHTNG 

DURING  CONTTNUOUS  DISPLACEMENT  OF 
ELECTROLYTE  SOLUTIONS  THROUGH 
SOIL  COLUMNS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04586 


MODEL  OF  ION  TRANSPORT  THROUGH  A 
FORESTED  CATCHMENT  AT  LANGE 
BRAMKE,  WEST  GERMANY, 

Goettingen  Univ.  (Germany,  F.R.).  Abt.  Boden- 

kunde  und  Waldernahrung. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04588 


TRANSIENT  MASS-TRANSPORT  FN  THE 
PRESENCE  OF  NON-LFNEAR  PHYSICO- 
CHEMICAL  INTERACTION  LAWS:  PROGRES- 
SD7E  MODELLFNG  AND  APPROPRIATE  EX- 
PERIMENTAL PROCEDURES, 
Centre  National  de  la  Recherche  Scientifique, 
Nancy  (France).  Lab.  des  Sciences  du  Genie  Che- 
mique. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04589 


MIGRATION  OF  SOLUTES  FN  A  CULTIVAT- 
ED SOIL:  EFFECT  OF  PLOUGHING, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
W.  Schimmack,  and  K.  Bunzl. 
Geoderma  GEDMAB,  Vol.  38,  No  1-4,  p  155-163, 
September  1986.  9  fig,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  horizon, 
'Solute  transport,  'Cultivated  lands,  'Plowing  ef- 
fects, 'Model  studies,  'Mathematical  models, 
Mathematical  equations,  Leaching,  Radionuclides, 
Retardation  factors,  Calculations. 

The  vertical  transport  of  solutes  in  a  cultivated 
soil,  which  was  plowed  annually  was  investigated 
by  model  calculations.  Plowing  was  simulated  in 
two  ways:  mixing  (homogeneous  distribution  of 
the  solute  in  the  A  sub  p  horizon)  and  turnover 
(inversion  of  the  solute  distribution).  During  the 
first  years  after  application  of  the  solute  to  the  soil 
surface  both  plowing  procedures  resulted  in  an 
enhanced  leaching  of  the  radionuclides  out  of  the 
A  sub  p  horizon  into  the  B  horizon,  turnover  being 
more  effective  than  mixing.  However,  after  a  cer- 
tain time  interval,  which  depended  on  the  retarda- 
tion factors  of  the  solute  in  the  two  soil  horizons, 
the  situation  was  reversed:  plowing  resulted  in  a 
retarded  leaching  of  the  solute  out  of  the  A  sub  p 
horizon.  It  was  also  shown  to  what  extent  the 


effect  of  plowing  on  the  vertical  migration  of  the 
solute  depended  on  the  retardation  factors  of  the 
solute,  the  thickness  of  the  A  sub  p  horizon  and  the 
lag  time  between  application  of  the  solute  to  the 
soil  surface  and  first  plowing.  (Author's  abstract) 
W87-04590 


MODELS  FOR  SIMULATING  SALT  MOVE- 
MENT IN  AGGREGATED  FIELD  SOILS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

M.  T.  Van  Genuchten,  and  F.  N.  Dalton. 
Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  165-183, 
September  1986.  4  fig,  2  tab,  21  ref. 

Descriptors:  'Path  of  pollutants,  'Reviews,  'Soil 
porosity,  'Salt  movement,  'Soil  aggregates, 
•Mathematical  studies,  'Mathematical  models, 
'Solutes,  Mathematical  equations,  Convection, 
Dispersion,  Aggregates,  Dispersion  coefficient, 
Equilibrium  transport  equation. 

Several  'two-region'  type  models  for  simulating 
salt  movement  in  aggregated  soils  were  reviewed. 
A  common  feature  of  these  models  was  the  as- 
sumption that  solutes  were  transported  by  convec- 
tion and  dispersion  through  well-defined  pores  or 
cracks,  while  diffusion-type  equations  were  used  to 
describe  solute  transfer  inside  the  soil  micropores. 
Analytical  solutions  were  available  for  several  ag- 
gregate shapes  (spherical,  cylindrical  and  line-sheet 
type  aggregates).  A  recently  developed  transfor- 
mation extended  the  two-region  modeling  ap- 
proach to  more  general  conditions  involving  ag- 
gregates of  arbitrary  geometry.  The  method  was 
based  on  the  replacement  of  a  given  aggregated 
soil  by  a  reference  soil  made  up  of  uniformly-sized 
spherical  aggregates  with  the  same  average  diffu- 
sion properties  as  the  original  soil.  The  transforma- 
tions worked  well  except  for  soils  which  contained 
hollow  cylindrical  macropores.  The  method  could 
also  be  used  to  quantify  the  mass  transfer  coeffi- 
cient in  a  first-order  rate  model  for  solute  exchange 
between  mobile  and  immobile  liquid  zones.  An 
advantage  of  the  first-order  approach  was  that  it 
could  be  included  easily  in  relatively  simple  man- 
agement-oriented models  using  parameters  that 
could  be  given  a  physical  interpretation.  This 
model  gave  an  excellent  approximation  for  trans- 
port through  hollow  cylindrical  macropores,  but 
was  considerably  less  accurate  for  spherically  ag- 
gregated and  related  systems.  Several  previously 
unpublished  expressions,  derived  using  Laplace 
transform  techniques,  that  lump  the  effects  of  intra- 
aggregate  diffusion  into  an  effective  dispersion  co- 
efficient for  use  in  the  classical  two-parameter 
equilibrium  transport  equation  were  presented. 
(Wood-PTT) 
W87-04591 


APPLICATION  OF  SFMPLE  LEACHING 
MODELS  FN  HETEROGENEOUS  SOJXS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

T.  M.  Addiscott,  P.  J.  Heys,  and  A.  P.  Whitmore. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  185-194, 

September  1986.  4  fig,  1  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Leaching,  'Het- 
erogeneous soils,  'Soil  moisture,  'Solutes,  'Model 
studies,  'Mathematical  studies,  'Mathematical 
equations,  Nitrates,  Clay  loam,  Batcombe  series, 
Rothamsted,  Burns  equation. 

The  simple  leaching  model  described  divided  the 
soil  into  layers,  each  containing  an  amount  of 
mobile  water  w  sum  m,  defined  simply  by  w  sub  m 
>  0  and  an  amount  of  immobile  water  w  sub  r, 
that  was  determined  by  the  soil  moisture  charac- 
teristic. Solute  moved  downward  through  the 
mobile  water  only,  but  may  also  move  laterally 
between  the  mobile  and  immobile  water.  Water 
and  solute  entering  each  layer  were  added  to  w 
sub  m,  and  each  day  a  proportion,  alpha,  of  w  sub 
m  and  the  solute  it  contained  moved  to  the  layer 
below.  Of  the  input  variates,  w  sub  r  and  alpha  had 
most  control  on  leaching,  so  to  test  the  model  for 
the  effects  of  input  variability,  these  variates  were 
supplied  as  single  mean  values  or  as  distributions  in 
simulations  of  a  field  experiment.  In  this  experi- 
ment nitrate  was  applied  to  the  soil  surface  of 
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twelve  plots  of  flinty  clay  loam  of  the  Batcombe 
series  at  Rothamsted  and  allowed  to  leach  under 
natural  winter  rainfall  for  two  months  before  the 
plots  were  sampled  in  15  cm  layers  to  75  cm. 
Supplying  w  sub  r  and  alpha  as  single  mean  values 
gave  quite  good  simulations  of  the  mean  percent- 
age recoveries  of  applied  nitrate  in  the  layers,  and 
these  could  be  improved  slightly  by  replacing  the 
single  value  of  w  sub  r  by  its  distribution.  No 
further  improvement  in  the  simulation  of  the  mean 
recoveries  was  achieved  by  supplying  alpha  as  a 
distribution.  The  variances  of  the  percentage  re- 
coveries in  the  layers  were  simulated  reasonably 
successfully,  but  only  when  both  w  sub  r  and  alpha 
were  supplied  as  distributions.  (Wood-PTT) 
W87-04592 


EVIDENCES  FOR  THE  EXISTENCE  OF  A  RE- 
TENTION PHENOMENON  DURING  THE  MI- 
GRATION OF  A  MERCURIAL  SOLUTION 
THROUGH  A  SATURATED  POROUS 
MEDIUM, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechanique 
des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04593 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

F.  De  Smedt,  F.  Wauters,  and  J.  Sevilla. 
Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  223-236, 
September  1986.  11  fig,  1  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Tracers,  'Triti- 
um, *Sand,  'Solute  displacement,  'Saturated  flow, 
•Dispersivity,  'Mathematical  equations,  Radioiso- 
topes, Heavy  water,  Leaching,  Hydrodynamic  dis- 
persion equation. 

A  column  of  100  cm  length  and  15.4  cm  diameter 
was  filled  with  sand.  A  solute  displacement  experi- 
ment, using  tritium  as  tracer,  was  conducted  under 
saturated  water  flow  conditions.  Analysis  of  the 
observed  effluent  concentration  resulted  in  an  esti- 
mated dispersivity  of  0.094  cm.  Solute  displace- 
ment experiments  under  unsaturated  water  flow 
conditions  were  conducted,  by  leaching  the 
column  intermittedly  on  a  daily  basis  with  constant 
amounts  of  water.  Three  such  experiments  were 
conducted  with  respectively  100  cc,  250  cc  and 
500  cc  of  water  infiltrated  daily.  The  parameters  of 
the  hydrodynamic  dispersion  equation  were  fitted 
to  the  observed  effluent  concentrations.  Very  large 
dispersion  coefficients  were  obtained  with  a  disper- 
sivity of  about  7.3  cm.  Hence,  changing  from  satu- 
rated to  unsaturated  conditions  increases  the  dis- 
persivity by  a  factor  of  about  80.  A  dispersion 
convection  equation  with  mobile  and  immobile 
water  phases  was  also  fitted  to  the  data  and  for  all 
experiments  it  was  found  that  about  36%  of  the 
water  in  the  unsaturated  column  could  be  consid- 
ered immobile.  The  dispersivity  in  the  mobile  zone 
was  found  to  be  slightly  larger  than  for  saturated 
conditions.  (Author's  abstract) 
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TIME-DOMAIN  REFLECTOMETRY  METHOD 
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Descriptors:  'Pollutant  identification,  'Time- 
domain  reflectometry  method,  'Soil  solution,  'Soil 
water,  'Salinity,  'Solute  transport,  'Conductivity, 
•Mathematical  equations,  Sensors,  Ion  transport. 

The  physical  principles  and  use  of  time-domain 
reflectometry  as  a  new  tool  for  studying  water  and 
solute  transport  in  saturated  soils  were  investigat- 
ed. Ln-situ  simultaneous  measurements  of  water 
content  and  bulk  soil  electrical  conductivity  are 
shown  to  give  results  that  are  comparable  with 
those  obtained  by  conventional  non-destructive 
techniques.  Because  sampling  volumes  for  the  two 


measurements  are  identical,  the  simultaneous  meas- 
urement seems  useful  for  spatial  variability  studies 
involving  heterogeneous  soils.  An  equation  is  pre- 
sented that  relates  the  bulk  soil  electrical  conduc- 
tivity to  the  soil  solution  electrical  conductivity. 
Also  derived  are  constraints  that  water  content 
and  electrical  conductivity  place  on  the  use  of  time 
domain  reflectometry  sensors.  (Wood-PTT) 
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FIELD  CONDITIONS, 

Science  and  Education  Administration,  Beltsville, 
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Descriptors:  'Simulation,  'Mathematical  models, 
•Soil  water,  'Soil  water,  'Energy,  'Hydrologic 
budget,  Soil  physics,  Differential  equations,  Soil 
heat  flux,  Soil  temperature. 

Land  surface  energy  and  water  balances  can  be 
calculated  by  solving  the  partial  differential  equa- 
tions governing  vertical  water  and  heat  flow  in  the 
soil.  As  an  alternative  to  computationally  intensive 
procedures,  some  accuracy  can  be  forfeited  in  ex- 
change for  reduced  computational  effort  by  using 
an  event-based  simulation  model.  Because  the 
model  uses  closed-form  solutions  of  the  governing 
equations  as  basic  building  blocks,  the  event-based 
model  avoids  most  of  the  work  associated  with 
discretization.  The  use  of  time  condensation  and 
simplified  soil  moisture  kinematics  allows  these 
closed-form  solutions  to  serve  in  continuous  simu- 
lations under  randomly  varying  forcing.  A  modi- 
fied force-restore  model  of  soil  temperature  pro- 
vides the  necessary  link  between  the  energy  and 
water  balance.  Compared  to  finite  element  solu- 
tions of  a  detailed  set  of  partial  differential  equa- 
tions governing  heat  transport  in  soil,  the  event- 
based  model  closely  reproduced  the  average 
energy  and  water  balances  and  surface  tempera- 
tures and  decreased  computational  effort  by  a 
factor  of  at  least  100.  (Author's  abstract) 
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Descriptors:  'Mathematical  equations,  'Unsaturat- 
ed flow,  'Infiltration,  'Soil  water,  Equations,  Cav- 
ities, Steady  flow,  Homogeneous  soils. 

The  parameters  in  the  linearized  multidimensional 
unsteady  equation  for  unsaturated  flow  in  homoge- 
neous soils  can  be  chosen  so  that  small  time  flow 
rates  are  given  correctly,  with  the  quasi-linear 
steady  solution  as  the  large  time  limit.  Matched  in 
this  way,  the  linearized  equation  offers  insight  into 
the  time  course  of  multidimensional  infiltration.  In 
this  paper  the  following  aspects  are  considered: 
unsteady  infiltration  from  buried  cavities,  unsteady 
infiltration  flow  form  spherical  cavities,  unsteady 
infiltration  from  cylindrical  cavities,  theorems  on 
unsteady  infiltration  from  cavities  of  arbitrary 
shape,  the  functions  G(r;s;t)  and  g(tau),  character- 
istics lengths  and  times  in  unsteady  multidimen- 
sional infiltration,  and  time  scales  of  approach  to 
steady  state.  Analysis  of  the  influence  of  two  char- 
acteristic times  on  the  time  scales  of  approach  to 
steady  moisture  distribution  near  the  supply  sur- 
face and  to  steady  discharge  provides  and  explana- 
tion of  the  relatively  rapid  approach  to  the  steady 
state  observed  in  three-dimensional  infiltration 
from  small  supply  surfaces.  (Roches  ter-P  II) 
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EFFECT  OF  LOCAL  GROUND  SLOPE  ON  THE 
PERFORMANCE  OF  1TLE  DRAINS  IN  A  CLAY 
SODL, 

London   Univ.   (England).   Dept.   of  Geography. 
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EFFECT  OF  THE  STRUCTURAL  STATE  OF 
THE  PLOUGHED  LAYER  ON  ITS  WATER  RE- 
TENTION (EFFET  DE  L'ETAT  STRUCTURAL 
D'UNE  COUCHE  LABOUREE  SUR  SA  RETEN- 
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Institut  National  de  la  Recherche  Agronomique, 
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Descriptors:  'Water  retention,  'Soil  structure, 
•Hydraulic  properties,  'Infiltration,  'Plowing, 
Spatial  distribution,  Soil  profiles,  Hydraulic  perme- 
ability, Morphology. 

An  important  feature  of  the  plowed  layer  of  the 
soil  is  the  spatial  variability  of  its  structure  with  the 
presence  of  subvertical  discontinuities.  This  hetero- 
geneity can  be  considered  in  distinguishing  several 
layers  in  the  description  of  the  structural  state.  A 
survey  to  analyze  the  influence  of  each  of  these 
levels  on  the  water  retention  of  the  plowed  layer 
was  conducted.  Plowed  layer  structure  was  deter- 
mined by  mapping  homogeneous  units  at  the  deci- 
meter scale  located  on  a  vertical  section  of  a 
profile.  Each  of  these  morphological  units  could  be 
characterized  by  the  internal  state  of  its  structural 
elements  and  mode  of  assembly.  In  a  given  plowed 
layer,  structural  discontinuities  existed  in  ponderal 
water  content,  but  tensiometer  records  indicated 
continuous  hydraulic  load  profiles.  The  difference 
in  the  pF  ponderal  water  content  relation  between 
morphological  units  established  in  the  laboratory 
explained  the  observations  made  in  situ.  In  the  pF 
range   encountered    during   spring   plowing,    the 


structural  elements  with  a  compact  internal  state 
had  the  lowest  ponderal  water  content.  Compari- 
son of  the  hydric  behavior  of  two  types  of  plowed 
layers  showed  that  in  blocks  separated  by  voids, 
the  gaps  between  blocks  were  preferential  paths 
for  water  infiltration  resulting  in  less  imbibition  of 
compact  blocks.  To  explain  the  hydric  behavior  of 
a  plowed  layer,  different  phenomena  must  be  in- 
volved at  different  levels  for  the  structural  state 
description.  One  result  of  this  study  concerns  a 
way  of  determining  work  days  for  plowing.  (Au- 
thor's abstract) 
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EFFECTS  OF  TEMPERATURE  AND  PRIOR 
FLOODING  ON  INTENSITY  AND  SORPTION 
OF  PHOSPHORUS  IN  SOIL:  I.  EFFECTS  ON 
THE  KINETICS  OF  SOLUBLE  P  IN  SODL, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
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Plant  and  Soil  PLSOA2,  Vol.  95,  No.  2,  p  163-171, 
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Descriptors:  *Temperature  effects,  'Flooding, 
•Sorption,  'Phosphorus,  *Soil  chemistry,  •Nutri- 
ents, 'Crop  production,  *Kenetics,  Soil  types, 
Rice,  Fertilizers,  Clays. 

Effects  of  temperature  and  flooded-drained  soil 
conditions  on  0.01  M  CaC12  extractable  phospho- 
rus (soluble  P)  were  investigated  in  four  soils  over 
the  period  of  42  days  after  fertilizer-P  application. 
Crops  grown  in  these  soils  showed  severe  induced 
P  deficiency  problems  following  flooded  rice  cul- 
ture. The  effects  of  temperature  on  the  reaction 
rate  constants  were  determined  and  activation 
energy  was  calculated.  Increasing  soil  temperature 
as  well  as  prior  flooding  of  soil  decreased  soluble  P 
concentration,  but  the  effect  of  the  latter  was  dom- 
inant. The  decrease  in  soluble  P  concentration  in 
these  soils  with  time  followed  a  first  order  kinetics, 
and  the  rate  constant  increased  as  the  temperature 
increased  from  10  C  to  30  C.  The  activation 
energy  for  the  kinetics  of  soluble  P  concentration 
in  soil,  as  affected  by  temperature,  was  found  to  be 
8.9  and  34.5  KJ/mol  for  Meyers  and  Willows  clay, 
respectively,  over  the  temperature  range  studied. 
(See  also  W87-04893)  (Author's  abstract) 
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EFFECTS  OF  TEMPERATURE  AND  PRIOR 
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Descriptors:  'Temperature  effects,  'Flooding, 
•Sorption,  'Phosphorus,  'Soil  chemistry,  'Nutri- 
ents, 'Crop  production,  Chemical  reactions,  Soil 
types,  Rice,  Clays,  Kinetics,  Mathematical  analy- 
sis, Isotherms,  Thermodynamics. 

The  effects  of  temperature  and  prior  flooding  of 
soil  on  P  sorption  were  examined  in  two  soils 
having  a  rice-based  cropping  system  and  showing 
an  induced  P  deficiency  problem  in  flooded  rice- 
uplant  crop  rotations.  The  P  sorption  capacity  of 
soil  increased  with  increasing  temperature  as  well 
as  with  prior  flooding;  the  effects  of  the  latter  were 
dominant.  The  bonding  energy  of  sorption,  calcu- 
lated from  the  Langmuir  isotherm,  also  increased 
with  both  temperature  and  prior  flooding  of  soils, 
indicating  that  the  effects  of  chemical  changes 
associated  with  alternative  anoxic  and  oxidized  soil 
conditions  are  more  significant  in  the  P  reversion 
process.  The  apparent  heat  of  sorption  reaction, 
calculated  with  the  Freundlich  isotherm  and  Van't 
Hoff  s  equation,  also  increased  due  to  prior  flood- 
ing of  soil.  (See  also  W87-04892)  (Author's  ab- 
stract) 
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ROOT  GROWTH  AND  POTASSIUM  UPTAKE 
OF  ONION  PLANTS, 
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kulturchemie. 
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Descriptors:  'Bioaccumulation,  'Potassium,  'Nu- 
trients, 'Soil-water-plant  relationships,  'Soil  water, 
•Roots,  'Onions,  'Solute  transport,  'Plant  growth, 
Soil  types,  Crop  production,  Fertilizers,  Growth, 
Accumulation. 

The  influence  of  soil  water  content  on  the  mobility 
of  potassium  in  soil,  plant  growth,  and  K  uptake  of 
plants  was  investigated.  The  mobility  of  K  in- 
creased with  soil  moisture.  Increasing  the  volumet- 
ric water  content  (theta)  from  0.1  to  0.4  resulted  in 
a  rise  of  the  effective  diffusion  coefficient  (D  sub  e) 
by  a  factor  of  10,  mainly  due  to  the  increase  of  the 
tortuosity  or  impedance  factor  with  higher  soil 
moisture.  In  order  to  relate  K  mobility  in  soil  to 
the  availability  of  K  for  plant  uptake,  onion  plants 
were  grown  in  special  containers  under  constant 
volumetric  water  content  in  the  range  of  0. 1  to  0.4. 
It  was  found  that  (1)  both  K  content  and  growth  of 
the  plants  increased  with  soil  moisture,  (2)  water 
content  below  theta  =  0.1  reduced  root  growth, 
and  (K  inflow  per  unit  of  root  surface  increased 
with  soil  moisture.  Maximum  rate  of  inflow  oc- 
curred with  theta  =  0.25  in  the  soil  used.  It  is 
concluded  that  soil  moisture  affected  K  availability 
by  affecting  both  K  mobility  and  root  growth.  (See 
also  W87-04895)  (Author's  abstract) 
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Descriptors:  'Bioaccumulation,  'Simulation, 
'Mathematical  models,  'Potassium,  'Soil  water, 
'Soil- water-plant  relationships,  'Nutrients,  'Solute 
transport,  'Model  studies,  Roots,  Model  studies, 
Soil  types,  Loess,  Sand,  Accumulation,  Onions, 
Soil  water  potential,  Water  potentials,  Soil  texture, 
Soil  physical  properties. 

A  simulation  model  was  used  to  study  the  influ- 
ence of  soil  moisture  on  the  availability  of  potassi- 
um. Calculations  from  a  loess  soil  have  shown  that 
decreasing  water  content  resulted  in  (1)  a  strong 
decrease  of  K  transport  from  the  soil  to  the  root, 
(2)  a  faster  decrease  of  the  K  concentration  at  the 
root  surface,  and  therefore  (3)  increasingly  steep 
gradients  of  the  K  concentration  around  the  root. 
With  the  root  density  found  in  this  experiment,  the 
K  concentration  of  the  moist  soil  decreased  almost 
equally  in  the  total  soil  volume,  whereas  in  the  dry 
soil  not  much  change  occurred  in  the  middle  be- 
tween two  roots.  Therefore,  the  rate  of  K  uptake 
per  unit  of  root  decreased  much  faster  in  the  dry 
than  in  the  moist  soil.  Calculations  for  sandy  and 
loess  soils,  which  have  different  water  tension 
curves,  have  shown  that  the  availability  of  K  in  the 
sandy  soil  is  much  more  sensitive  to  changes  in 
water  tension  than  in  the  loess  soil.  It  is  concluded 
that  the  simulation  technique  can  be  used  to  ana- 
lyze the  influence  of  single  factors  on  the  availabil- 
ity of  K  and  to  estimate  the  extent  of  this  influence. 
(See  also  W87-04894)  (Author's  abstract) 
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cycle,  Model  studies. 

Infiltration  is  an  important  component  of  the  hy- 
drologic cycle  and  is  considered  in  the  solution  of 
water  management  and  soil  conservation  problems. 
For  surface  irrigation,  infiltration  capacity  rates  of 
a  soil  need  to  be  known  to  schedule  the  replace- 
ment of  the  soil  moisture  which  crops  can  use. 
Estimation  of  peak  runoff  rates  or  runoff  volumes 
for  the  design  of  runoff  or  erosion  control  struc- 
tures or  management  practices  requires  the  ab- 
straction of  infiltration  from  rainfall.  The  impor- 
tance of  infiltration  in  many  situations  is  evident 
from  the  many  empirical  and  physically  based  infil- 
tration equations  which  have  been  proposed  and 
used.  An  algorithm  was  developed  for  predicting 
parameter  values  of  a  modified  Holtan  infiltration 
equation  from  observed  data  commonly  measured 
from  small  hydrologic  plots.  The  applicability  of 
predicted  parameter  values  to  predict  infiltration 
rates  on  other  plots  having  similar  soil  characteris- 
tics was  studied.  Physically  reasonable  parameter 
values  were  predicted  and  were  applicable  for 
prediction  of  infiltration  on  other  plots.  Occasion- 
ally physically  unrealistic  values  were  predicted 
and  were  not  applicable  for  prediction  of  infiltra- 
tion on  other  plots.  A  primary  reason  for  this  result 
was  the  use  of  mean  values  for  the  parameters 
representing  constant  infiltration  capacity  after 
mean  wetting  and  maximum  potential  increase  of 
infiltration  capacity.  The  use  of  harmonic  means  of 
parameter  values  from  five  plots  gave  more  appli- 
cable results.  (Alexander-PTT) 
W87-04929 


PREDICTING    UNSATURATED    HYDRAULIC 

coNDuenvrry  from  the  sodl  water 

CHARACTERISTIC, 

Integrated  Systems,  Inc.,  San  Jose,  CA. 

L.  Alexander,  and  R.  W.  Skaggs. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  176-184,  January-February  1986.  8  fig,  5  tab, 

45  ref. 

Descriptors:  'Hydraulic  conductivity,  'Unsaturat- 
ed flow,  'Soil  water  movement,  'Permeability  co- 
efficient, 'Mathematical  models,  'Soil  water,  'Sta- 
tistical analysis,  Soil  properties,  Numerical  analy- 
sis, Soil  types,  Clays,  Loam,  Sand,  Prediction, 
Model  studies. 

Mathematical  models  of  soil  water  movement  fre- 
quently use  the  unsaturated  hydraulic  conductivi- 
ty, K,  as  a  function  of  soil  water  tension  (or  matric 
potential),  h.  The  K(h)  function  is  soil  specific  and 
its  measurement  is  difficult  and  time  consuming. 
Fourteen  methods  to  predict  the  unsaturated  hy- 
draulic conductivity  function,  K(h)  from  the  soil 
water  characteristic,  thetafh),  were  examined.  Nine 
of  the  fourteen  methods  were  found  in  the  litera- 
ture; the  other  five  were  developed  by  modifying 
some  of  the  original  nine.  All  methods  were  tested 
using  measured  K(h)  data  for  23  soils  found  in  the 
literature.  Predictions  were  compared  statistically 
and  graphically  to  the  laboratory-measured  K(h) 
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for  each  soil.  Results  showed  that  the  best  method 
of  predicting  K(h)  for  the  sandy  and  clayey  soils 
examined  was  a  new  closed-form  equation  for  K(h) 
which  uses  the  Campbell  (1974)  equation  for 
theta(h).  This  method  also  worked  best  for  the  low 
K  values  of  the  loamy  soils.  The  choice  of  this 
method  was  based  on  the  assumption  that  a  conser- 
vation or  'safe  side'  estimate  will  be  obtained  when 
K(h)  is  overpredicted.  A  numerical  approximation 
to  this  new  form  for  K(h)  provided  the  best  esti- 
mate of  K(h)  values  near  saturation  for  the  loamy 
soils.  When  underestimation  of  K(h)  yields  the 
conservative  result,  the  following  method  gave  the 
best  results:  (a)  A  numerical  approximation  to  the 
Burdine  (1953)  closed-form  equation  for  sandy 
soils;  (b)  The  Burdine  equation  for  K(h)  combined 
with  the  Campbell  form  for  thetafh)  for  the  clayey 
soils  near  saturation;  (c)  A  closed-form  equation 
for  K(h)  developed  by  Mualem  (1976)  combined 
with  the  Brooks  and  Corey  (1964)  form  for 
thetafh)  for  the  low  K(h)  values  for  clayey  soils. 
(Alexander-PTT) 
W87-04930 


GROUP    INVARIANCE    AND    FIELD-SCALE 
SOLUTE  TRANSPORT, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04940 


THREE-DIMENSIONAL  FINITE-ELEMENT 
MODEL  FOR  SIMULATING  WATER  FLOW  IN 
VARIABLY  SATURATED  POROUS  MEDIA, 

GeoTrans,  Inc.,  Herndon,  VA. 

P.  S.  Huyakorn,  E.  P.  Springer,  V.  Guvanasen, 

and  T.  D.  Wadsworth. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1790-1808,  December  1986.  14  fig,  4  tab, 

19  ref,  append.  USDA-ARS  Contract  53-3X06-4- 

82. 

Descriptors:  'Finite  element  models,  'Groundwat- 
er movement,  'Soil  water  movement,  'Mathemati- 
cal models,  'Model  studies,  'Simulation  analysis, 
•Porous  media,  'Saturated  flow,  'Unsaturated 
flow,  Boundary  conditions,  Seepage,  Infiltration, 
Algorithms,  Computers,  Calibrations,  Soil  proper- 
ties, Drainage,  Unconfined  aquifers,  Embankments. 

A  three-dimensional  finite-element  model  for  simu- 
lating water  flow  in  variably  saturated  porous 
media  is  presented.  The  model  formulation  is  gen- 
eral and  capable  of  accommodating  complex 
boundary  conditions  associated  with  seepage  faces 
and  infiltration  or  evaporation  of  the  soil  surface. 
Included  in  this  formulation  is  an  improved  Picard 
algorithm  designed  to  cope  with  severely  nonlin- 
ear soil  moisture  relations.  The  algorithm  is  formu- 
lated for  both  rectangular  and  triangular  prism 
elements.  The  element  matrices  are  evaluated  using 
an  'influence  coefficient'  technique  that  avoids 
costly  numerical  integration.  Spatial  discretization 
of  a  three-dimensional  region  is  performed  using  a 
vertical  slicing  approach  designed  to  accommodate 
complex  geometry  with  irregular  boundaries, 
layering,  and/or  lateral  discontinuities.  Matrix  so- 
lution is  achieved  using  a  slice  successive  overre- 
laxation  scheme  that  permits  a  fairly  large  number 
of  nodal  unknowns  (on  the  order  of  several  thou- 
sand) to  be  handled  efficiently  on  small  minicom- 
puters. Six  examples  are  presented  to  verify  and 
demonstrate  the  utility  of  the  proposed  finite-ele- 
ment model.  The  first  four  examples  concern  one- 
and  two-dimensional  flow  problems  used  as  sample 
problems  to  benchmark  the  code:  (1)  steady  state 
flow  through  a  square  embankment;  (2)  transient 
drainage  from  a  square  block;  (3)  steady  drainage 
to  parallel  drains;  and  (4)  transient  flow  in  a  soil 
column  subjected  to  infiltration  and  subsequent 
evaporation.  The  remaining  examples  concern 
three-dimensional  problems:  (1)  three-dimensional 
flow  in  a  drained  field;  and  (2)  three-dimensional 
flow  in  an  unconfined  aquifer  subjected  to  well 
pumping.  These  schemes  facilitate  the  analyses  of 
three-dimensional  problems  involving  seepage 
faces  and  a  few  thousand  nodal  unknowns,  on 
small  minicomputers.  (Peters-PTT) 
W87-04944 


STEADY  INFILTRATION  FROM  SPHEROI- 
DAL CAVITIES  IN  ISOTROPIC  AND  ANISO- 
TROPIC SOILS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 
J.  R.  Philip. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1874-1880,  December  1986.  6  fig,  1  tab, 
20  ref. 

Descriptors:  'Infiltration,  'Soil  water  movement, 
•Soil  properties,  'Model  studies,  'Pores,  'Numeri- 
cal analysis,  Cavities,  Isotropy,  Anisotropy,  Dis- 
charge, Wetting,  Soil  types,  Capillarity,  Gravity 
flow,  Boreholes,  Permeability. 

Solutions  are  given  for  quasilinear  steady  infiltra- 
tion from  spheroidal  cavities  (with  axis  of  rotation- 
al symmetry  vertical)  of  arbitrary  aspect  ratio  nu 
into  isotropic  and  anisotropic  homogeneous  soils. 
The  conductivity  tensor  is  assumed  to  have  princi- 
pal components  Kappa  (Psi),  Kappa  (Psi),  and  mu 
squared  Kappa  (Psi),  the  third  of  these  in  the 
vertical  direction.  Here  mu  squared  is  the  anisotro- 
py, and  Psi  is  the  moisture  potential.  Scattering 
analog  techniques  are  used  to  secure  the  required 
solutions.  The  exact  solutions  involve  spheroidal 
wave  functions;  but,  more  usefully,  we  express  the 
far  field  wetting  function  and  the  discharge  func- 
tion as  expansions  appropriate  for  small  and  large 
values  of  s,  the  dimensionless  transformed  equato- 
rial radius  of  the  cavity.  A  joining  technique  is 
used  to  establish  estimates  of  the  discharge  func- 
tion throughout  the  ranges  0  <  or  =  s  <  or  = 
infinity,  0  <  or  =  omega  <  or  =  20,  with 
transformed  aspect  ratio  omega  =  nu/mu.  The 
effect  of  anisotropy  on  cavity  discharge  increases 
systematically  both  as  nu  decreases  from  infinity  to 
0,  and  as  sigma  (  =  s/mu)  increases  from  0  to 
infinity.  This  behavior  is  explained  physically  in 
terms  of  interaction  between,  on  the  one  hand, 
cavity  configuration  and  orientation,  and,  on  the 
other,  the  relative  importance  of  capillarity  and 
gravity.  The  analysis  provides  means  of  improving 
the  approximate  analysis  of  the  borehole  permeam- 
eter  in  isotropic  soils,  and  of  investigating  the 
properties  of  borehole  and  disc  permeameters  in 
unsaturated  anisotropic  soils.  (Author's  abstract) 
W87-04950 


VELOCITY-DEPENDENT  HYDRODYNAMIC 
DISPERSION  DURING  UNSTEADY,  UNSATU- 
RATED SODL  WATER  FLOW:  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04951 


PARTICLE  TRANSPORT  THROUGH  POROUS 
MEDIA, 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04953 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS INFLUENCED  BY  OXYGEN-LIMITED 
BIODEGRADATION:  1.  THEORETICAL  DE- 
VELOPMENT, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04959 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS INFLUENCED  BY  OXYGEN-LIMITED 
BIODEGRADATION:  2.  FIELD  APPLICATION, 

North  Carolina  State  Univ.  at  Raleigh. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04960 


RADON  AND  RADnJM  EMANATIONS  FROM 
FRACTURED  CRYSTALLINE  ROCKS  -  A  CON- 
CEPTUAL HYDROGEOLOGICAL  MODEL, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05068 


USE  OF  ELECTROMAGNETIC  INDUCTION 
FOR  LOCATING  SUBSURFACE  SALINE  MA- 
TERIAL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Water 
and  Land  Resources. 
B.  G.  Williams,  and  F.  T.  Fidler. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  189-196,  5  fig,  1  tab,  5  ref. 

Descriptors:  'Geophysics,  'Electromagnetic  stud- 
ies, 'Saline  soils,  'Subsurface  mapping,  'Water 
pollution  sources, Salinization,  Australia,  Irrigation, 
Conductivity,  Major  Creek,  Sedimentology. 

Secondary  salinization  of  surface  soils  affects  ap- 
proximately 500,000  ha  of  dryland  agricultural 
soils  and  120,000  ha  of  irrigated  land  in  Australia. 
Electromagnetic  induction  (EM),  by  measuring  the 
apparent  electrical  conductivity  (ECa)  of  soil  pro- 
files, provides  a  rapid  method  for  detecting  subsur- 
face saline  material.  An  area  of  706  sq  km  was 
surveyed,  using  the  EM  technique,  to  locate  mate- 
rials that  are  contributing  to  a  large  salt  outflow 
from  the  Major  Creek  drainage  basin  in  Victoria, 
Australia.  Values  of  ECa  ranged  from  <  10  to  145 
milli-S/m  and  were  strongly  correlated  (R  =  0.85) 
with  soluble  salt  contents  to  depths  of  6-15  m. 
Sediments  from  the  Devonian  Puckapunyal  For- 
mation and  its  associated  Quaternary  overburden 
had  ECa  values  of  about  twice  that  of  other  Devo- 
nian Formations  or  neighboring  Silurian  sediments. 
Some  anomalously  high  electromagnetic  readings 
were  obtained  that  could  not  be  associated  with 
soluble  salt  content  alone.  (See  also  W87-O51O0) 
(Author's  abstract) 
W87-05117 


GEOCHEMICAL  EVOLUTION  OF  WATERS 
AND  SODL  SOLUTION  DURTNG  THEDR  CON- 
CENTRATION IN  CENTRAL  TUNISIA  (EVO- 
LUTION GEOCHLMIQUE  DES  EAUX  ET  DES 
SOLUTIONS  INTERSTmELLES  AU  COURS 
DE  LEUR  CONCENTRATION  EN  TUNISIE 
CENTRALE), 

Centre  de  Recherche  du  Genie  Rural,  Tunis  (Tuni- 
sia). 

For  primary  bibliographic  entry  see  Field  2K. 
W87-05118 


SORPTION  AND  DESORPTION  OF  DE- 
GREASING  CHLOROORGANICS  WITH  SUB- 
SURFACE SEDIMENTS, 

Missouri  Univ.-Rolla. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05140 


EFFECTS  OF  CLAY  MINERAL-ORGANIC 
MATTER  COMPLEXES  ON  GASEOUS  HY- 
DROCARBON EMISSIONS  FROM  SOELS, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 
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VARIATION  EV  ABUNDANCE  OF  ZOO- 
PLANKTON  IN  KUD3YSHEV  RESERVODR  IN 
CONNECTION  WITH  HYDROLOGICAL  CON- 
DITIONS AND  PHYTOPLANKTON  QUANTI- 
TY, 

Akademiya  Nauk  (USSR).  Institute  of  Ecology  of 
the  Volga  Basin. 
A.  F.  Timokhina. 

Soviet  Journal  of  Ecology  SJECAH,  Vol.  17,  No. 
1,  p  9-13,  January-February  1986.  3  fig,  2  tab,  10 
ref.  Translated  from  Ekologiya,  No.  1,  p  12-17, 
January-February  1986. 

Descriptors:  'Hydrological  regime,  'Population 
density,  'Reservoirs,  'Limnology,  'Kuibyshev 
Reservoir,  'USSR,  'Zooplankton,  'Phytoplank- 
ton,  'Water  depth,  Long-term  studies,  Rotifers, 
Cyclops,  Temperature,  Diatoms,  Green  algae,  Bac- 
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terioplankton,  Seasonal  variation,  Trophic  level, 
Biomass. 

Data  are  presented  and  discussed  regarding  the 
interannual  variations  (1958-1983)  in  abundance  of 
zooplankton  in  relation  to  the  hydrologic  regime 
and  development  of  phytoplankton  in  Kuibyshev 
Reservoir  (USSR).  Long-term  fluctuations  in  zoo- 
plankton  abundance  depend  on  several  factors. 
Most  conspicuous  was  the  negative  association  be- 
tween zooplankton  quantity  and  water  level, 
which  in  some  cases  exceeded  the  effect  of  temper- 
ature and  the  trophic  factor.  Variations  in  water 
temperature  have  a  great  effect  on  the  abundance 
of  rotifers  and  cyclops,  primarily  the  spring  com- 
plex. The  quantity  of  filter  feeders  corresponded 
positively  with  the  presence  of  diatoms  and  green 
algae  and  bacterioplankton.  The  authors  hypoth- 
esize that  optimal  conditions  for  development  of 
zooplankton  are  created  in  warm,  low-water  years 
with  high  phytoplankton  biomass  and  that  unfa- 
vorable conditions  occur  in  cool,  high-water  years 
with  low  abundances  of  bacteria  and  phytoplank- 
ton. (Rochester-PTT) 
W87-04379 


RECORD  ST.  CLAD*  RIVER  ICE  JAM  OF  1984, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

For  primary  bibliographic  entry  see  Field  2C. 
W87-04392 


UREA  METABOLISM  AND  US  SIGNIFI- 
CANCE FN  THE  NTTROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BIWA:  IV.  RE- 
GENERATION OF  UREA  AND  AMMONIA, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 

mental  Science  and  Education. 

O.  Mitamura,  and  Y.  Saijo. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 

No.  4,  p  425-440,  October  1986.  1  fig,  4  tab,  45  ref. 

Descriptors:  *Isotope  studies,  'Tracers,  •Limnolo- 
gy, *Ureas,  *Urea  metabolism,  'Nitrogen  cycle, 
•Euphoric  zone,  *  Ammonia,  *Urea  regeneration, 
•Ammonia  regeneration,  *Lake  Biwa,  Zooplank- 
ton, Excretion,  Microbial  degradation,  Mineraliza- 
tion, Phytoplankton. 

The  regeneration  rate  of  urea  and  ammonia  from 
zooplankton  excretion  and  microbial  mineraliza- 
tion (microbial  degradation  in  the  case  of  urea)  was 
measured  in  the  in  situ  condition  in  the  euphotic 
layer  at  two  stations  of  Lake  Biwa.  The  urea 
excretion  and  mineralization  rate  was  calculated 
from  the  results  of  the  urea  decomposition  experi- 
ment which  used  C14-labelled  urea.  The  in  situ 
assimilation  rates  of  urea,  ammonia  and  nitrogen 
were  measured  using  a  N15  tracer.  The  daily  re- 
generation rate  (sum  of  excretion  and  mineraliza- 
tion rate)  for  urea  and  ammonia  was  0.88  and  5.60 
microgram-at.  N/l/day  in  a  eutrophic  area,  and 
0.14  to  0.46  and  1.10  to  1.27  microgram-at.  N/1/ 
day  in  a  mesotrophic  area.  The  contribution  of  the 
excretion  rate  in  the  regeneration  rate  ranged  from 
38  to  64%  for  urea  and  56  to  76%  for  ammonia. 
Urea  excretion  in  the  total  excretion  rate  (sum  of 
urea  and  ammonia  excretion)  was  3  to  30%  and  the 
urea  mineralization  in  the  total  mineralization  rate 
(sum  of  urea  and  ammonia  mineralization)  was  10 
to  45%.  The  average  ratio  of  the  daily  regenera- 
tion rate  to  the  daily  assimilation  rate  by  phyto- 
plankton was  0.82  for  urea  and  1.18  for  ammonia. 
The  study  indicated  that  the  nitrogen  supply  from 
the  excretion  and  mineralization  through  these 
processes  was  in  a  state  of  dynamic  balance  with 
the  nitrogen  consumption  by  phytoplankton  as- 
similation, and  the  urea  and  ammonia  were  rapidly 
recycling  in  the  euphotic  layer  of  Lake  Biwa. 
(Author's  abstract) 
W87-04406 


AMINO  ACIDS  UPTAKE  OF  OSCJXLATORIA 
RUBESCENS  D.  C.  (BLUE  GREEN  ALGAE)  (AS- 
SEvDXATION  DES  ACTDES  AMINES  PAR  OS- 
CHLATORIA  RUBESCENS  D.  C.  (CYANOPHY- 

CEE)), 

Institut  National  de  la  Recherche  Agronomique, 

Thonon-les-Bains  (France).  Inst,  de  Limonologie. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-04407 


OBSERVATIONS  ON  THE  POPULATION  DY- 
NAMICS AND  DISTRIBUTION  OF  THE 
WHITE  PRAWN  PALAEMON  LONGIROSTRIS 
H.  MILNE  EDWARDS,  1837  (CRUSTACEA,  DE- 
CAPODA,  NATANTTA)  IN  THE  NETHER- 
LANDS, WITH  SPECIAL  REFERENCE  TO  ITS 
OCCURRENCE  IN  THE  MAJOR  RIVERS, 
Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

F.  W.  B.  Van  den  Brink,  and  G.  Van  der  Velde. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 
No.  4,  p  465-495,  October  1986.  26  fig,  2  tab,  53 
ref. 

Descriptors:  *Cooling  water,  'Population  dynam- 
ics, *White  prawn,  'Crustaceans,  *Rhine  River, 
•Meuse  River,  'Seasonal  distribution,  •Power- 
plants,  *Estuarine  environment,  Netherlands, 
Freshwater,  Migration,  Reproduction. 

From  1980  to  1982  the  population-dynamics  of  five 
populations  of  Palaemon  longirostris  were  studied 
by  regular  sampling  of  the  cooling-water  intakes  of 
power  stations  situated  in  the  freshwater  region  of 
the  Dutch  rivers  Rhine  and  Meuse.  There  was  a 
clear  seasonal  fluctuation  in  numbers  at  all  stations. 
The  low  percentage  of  ovigerous  females  during 
breeding  season  and  the  absence  of  juveniles  below 
the  20-25  mm  size  group  suggested  that  the  egg 
and/or  larval  development  does  not  occur  in  the 
freshwater  habitats  but  probably  in  the  estuarine 
region  of  the  rivers  or  in  the  North  Sea.  The 
distribution  in  The  Netherlands  showed  that  P. 
longirostris  is  an  euryhaline  species  with  a  strong 
preference  for  meso-  and  oligohaline  parts  of  the 
estuarine  area.  However,  especially  the  females 
migrate  upstream  into  the  freshwater  sections  of 
the  rivers  and  probably  downstream  for  reproduc- 
tion in  the  brackish  estuarine  areas.  (Author's  ab- 
stract) 
W87-04408 


RESOURCE  PARTITIONING  OF  FOOD  PAR- 
TICLES BETWEEN  ASSOCIATED  LARVAE  OF 
PROSEVIULIUM  RUFIPES  AND  EUSIMU- 
LIUM  CRYOPHILUM  (DIPTERA,  SIMULII- 
DAE)  IN  AUSTRIAN  MOUNTAIN  BROOKS, 
Konstanz  Univ.  (Germany,  F.R.).  Fakultaet  fuer 
Biologic 

For  primary  bibliographic  entry  see  Field  2E. 
W87-04409 


INFLUENCE  OF  SALINITY  ON  THE  DISTRI- 
BUTION OF  EGERIA  DENSA  IN  THE  VALDI- 
VIA  RD/ER  BASIN,  CHILE, 

Pontificia  Univ.  Catolica  de  Chile,  Temuco. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04410 


COMMENTS  ON  FLUOROMETRIC  CHLORO- 
PHYLL DETERMINATIONS  IN  THE  FIELD, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

physik. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04411 


LIGNTN   AND   FIBER   CONTENT   OF   FPOM 
GENERATED  BY  THE  SHREDDERS  TIPULA 
ABDOMTNALIS  (DIPTERA:  TIPULIDAE)  AND 
TALLAPERLA  CORNELIA  (NEEDHAM  AND 
SMITH)  (PLECOPTERA:  PELTOPERLIDAE), 
Alabama  Univ.,  University.  Dept.  of  Biology. 
G  M.  Ward,  and  D.  R.  Woods. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 
No.  4,  p  545-562,  October  1986.  5  fig,  3  tab,  33  ref. 

Descriptors:  *Lignins,  *Fibers,  *Shredders,  *Fine 
particle  organic  matter,  *Leaves,  Cranefly  larvae, 
Stonefly  nymphs,  Cellulose,  Cuticular  tissues,  Epi- 
dermis, Mesophyll  tissues,  Nutrients,  Alkalinity, 
Feeding  rates. 

Lignin  and  fiber  content  of  fine  particle  organic 
matter  (FPOM)  generated  by  the  shredders  Tipula 
abdominalis  and  Tallaperla  Cornelia  from  6  leaf 


types  was  compared  with  the  initial  content  in 
whole  leaves.  The  leaf  packs  were  incubated  from 
February  to  April  1984  in  Yellow  Creek,  Alabama, 
which  is  a  second  order  stream  low  in  alkalinity 
and  nutrients.  After  being  harvested  and  rinsed  the 
leaves  were  placed  in  aquaria  with  cranefly  larvae, 
stonefly  nymphs  or  held  as  a  control.  Results  indi- 
cated that  the  lignin  and  fiber  content  in  FPOM 
from  T.  abdominalis  was  little  changed  from  that 
in  whole  leaves.  In  contrast,  FPOM  generated  by 
T.  Cornelia  contained  an  average  30%  less  lignin 
and  50-67%  less  cellulose  than  did  the  whole 
leaves.  This  difference  was  attributed  to  selective 
feeding  by  T.  cornelia  on  cuticle,  epidermal  and 
mesophyll  tissues,  and  to  a  more  extensive  macera- 
tion of  the  leaf  tissue.  (Wood-PTT) 
W87-04412 


STRESS-STRAEN  STATE  OF  THE  SAYANO- 
SHUSHENSKOE  DAM  DURING  FELLTNG  OF 
THE  RESERVOnt, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04413 


PHYTOPLANKTON  GROWTH  AND  PHOS- 
PHATE UPTAKE  (FOR  P  LEVHTATION)  BY 
NATURAL  PHYTOPLANKTON  POPULA- 
TIONS FROM  THE  LOOSDRECHT  LAKES 
(THE  NETHERLANDS), 

Amsterdam  Univ.  (Netherlands).  Lab.  voor  Micro- 
biologic 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04427 


RECIPROCAL  INTERACTIONS  BETWEEN 
ROACH,  RUTTLUS  RUTILUS,  AND  ZOO- 
PLANKTON FN  A  SMALL  LAKE:  PREY  DY- 
NAMICS AND  FISH  GROWTH  AND  RECRUIT- 
MENT, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Biological  Sciences. 
M.  Cryer,  G.  Peirson,  and  C.  R.  Townsend. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  1022-1038,  September  1986.  5  fig,  5  tab,  44 
ref. 

Descriptors:  *Roach,  *Zooplankton,  *Fish 
growth,  *Prey  dynamics,  *Predation,  •Recruit- 
ment, Seasonal  variation,  Fry,  Fish,  Copepods,  Ro- 
tifers, Daphnia,  Diets,  Cladocera,  England,  Lakes, 
Fertility,  Species  density. 

It  is  now  widely  accepted  that  predation  plays  a 
critical  role  in  determining  zooplankton  communi- 
ty structure  in  ponds  and  lakes.  Highly  selective 
predation  by  fish  and  zooplankton  together  deter- 
mine which  species  of  primary  consumer  can  per- 
sist in  limnetic  regions  and  which  are  excluded  or 
confined  to  refuges.  Recruitment  success  of  roach 
varied  dramatically  between  1979  and  1982  in  Al- 
derfen  Broad,  a  small  lake  in  eastern  England. 
When  fry  were  abundant  (in  1979  and  1981,  but 
not  in  1980  or  1982)  the  summer  zooplankton 
became  sparse  and  was  dominated  by  copepods 
and  rotifers.  In  years  of  good  recruitment,  as  each 
of  the  preferred  cladoceran  prey  species  entered 
the  diet  of  underyearling  roach,  its  density 
dropped  dramatically.  Mean  size  of  Daphnia  hya- 
lina  and  Ceriodaphnia  quadrangula  also  declined 
significantly  during  these  seasons.  The  results  of 
enclosure  experiments  indicate  that  the  link  be- 
tween roach  recruitment  and  zooplankton  dynam- 
ics is  causal.  Older  roach  also  feed  to  a  significant 
extent  on  zooplankton,  but  the  0+  age  group 
exerted  the  greatest  influence.  The  abundant  un- 
deryearling roach  in  years  of  good  recruitment 
showed  poor  growth,  as  a  result  of  depression  of 
their  prey  populations.  Older  fish  also  grew  poorly 
in  these  years  and  were  then  less  fecund  in  the 
following  season.  The  evidence  indicates  that  there 
may  be  a  2-year  cycle  in  roach  recruitment,  and 
the  unusual  circumstances  in  Alderfen  which  may 
be  responsible  are  described.  (Alexander-PTT) 
W87-04428 


COMPETITION  FN  ZOOPLANKTON  COMMU- 
NITIES: SUPPRESSION  OF  SMALL  SPECIES 
BY  DAPHNIA  PULEX, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 
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Field  2— WATER  CYCLE 


Group  2H — Lakes 

Ecology,  Ethology  and  Evolution. 

M.  J.  Vanni. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  5,  p  1039-1056,  September  1986.  7  fig,  3  tab,  56 

ref.  Illinois  Water  Resources  Center  Grant  S-093- 

ILL. 

Descriptors:  •Competing  use,  'Zooplankton, 
•Daphnia,  'Colonization,  Phytoplankton,  Eutro- 
phic  lakes,  Nutrients,  Species  density,  Crustaceans, 
Rotifers,  Predation,  Diets,  Illinois,  Lakes,  Herbi- 
vores, Population  density. 

Freshwater  zooplankton  communities  typically  are 
dominated  by  either  large  or  small-bodied  species. 
Lakes  containing  abundant  planktivorous  fish  con- 
tain mostly  small  species.  The  hypothesis  that  a 
large  zooplankton  herbivore,  Daphnia  pulex,  can 
competitively  reduce  the  abundance  of  resident 
zooplankton  when  colonizing  a  community  of 
small  species  was  tested  in  two  lakes.  When  intro- 
duced to  enclosures  in  eutrophic  Larimore  Pond, 
D.  Pulex  decreased  phytoplankton  abundance  by 
an  order  of  magnitude,  resulting  in  drastically  re- 
duced densities  of  Tropocyclops  prasinus  and  Me- 
socyclops  edax,  the  two  dominant  crustaceans  in 
the  pond.  Daphnia  pulex  was  also  added  to  enclo- 
sures in  oligo-mesotrophic  Dynamite  Lake,  along 
with  nutrients,  in  a  factorial  design.  Three  Dyna- 
mite Lake  zooplankters  were  reduced  in  density  by 
D.  pulex  under  both  enriched  and  unenriched  con- 
ditions: Bosmina  longirostris,  Trichocerca  multi- 
crinis,  and  copepod  nauplii.  Nutrient  additions  al- 
lowed these  taxa  to  overcome  some  effects  of 
competition  with  D.  pulex.  Daphnia  pulex  reduced 
the  densities  of  copepods  and  rotifers  common  to 
both  lakes  more  in  eutrophic  Larimore  Pond  than 
in  unenriched  Dynamite  Lake  enclosures.  These 
results  show  that  a  large  herbivore  can  reduce  the 
density  of  some  small  zooplankton  species  and 
therefore  contribute  to  the  scarcity  of  small  species 
in  lakes  dominated  by  large  herbivores.  Further- 
more, the  results  suggest  that  the  competitive  ef- 
fects of  a  large  herbivore  on  rotifers  and  copepods 
may  be  more  pronounced  in  eutrophic  systems 
because  the  large  species  can  attain  a  higher  popu- 
lation density,  and  subsequently  alter  the  resource 
base  to  a  greater  extent,  in  eutrophic  systems. 
(Alexander-PTT) 
W87-04429 


DIEL  EPIBENTHIC  ACTIVITY  OF  MAYFLY 
NYMPHS,  AND  ITS  NONCONCORDANCE 
WITH  BEHAVIORAL  DRIFT, 

Maryland  Univ.,  College  Park.  Dept.  of  Zoology. 
J.  D.  Allan,  A.  S.  Flecker,  and  N.  L.  McClintock. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  1057-1065,  September  1986.  3  fig,  3  tab,  34 
ref.  NSF  Grant  BSR  82-14487. 

Descriptors:  'Diel  epibenthic  activity,  *May  flies, 
•Nymphs,  *Drift  activity,  'Streams,  Substrates, 
Light  quality,  Temperature,  Foraging,  Down- 
stream, Aquatic  insects,  Temporal  variation. 

The  downstream  transport  of  organisms  in  rivers, 
termed  drift,  has  been  the  subject  of  many  studies. 
Particular  attention  has  been  focused  on  the  pro- 
nounced diel  rhythm  in  the  drift  activity  of  crusta- 
ceans and  immature  insects,  which  typically  exhibit 
low  daytime  activity,  a  sharp  increase  in  numbers 
drifting  just  after  dark,  and  a  high  but  variable 
level  of  drift  during  the  hours  of  darkness.  Diel 
changes  in  the  numbers  and  activity  of  mayfly 
(Ephemeroptera)  nymphs  on  the  substrate  surface 
in  a  stony-bottom  stream  were  determined  by 
direct  observations,  to  investigate  the  relationship 
between  benthic  activity  and  drift.  Individuals 
were  viewed  through  a  glass  box  (0. 1  sq  m  area)  at 
2-h  intervals  for  24  h;  dim  red  light  was  used 
during  darkness.  Baetis  was  relatively  unaffected 
by  the  presence  of  the  observer,  whereas  Cinyg- 
mula  was  very  easily  disturbed.  The  number  of 
individuals  in  view,  activity  per  individual,  and 
total  activity  all  were  greatest  by  day  and  least 
during  the  night  for  both  species.  Each  of  these 
measures  was  significantly  correlated  with  temper- 
ature, which  varied  6-8  C  over  the  diel  cycle.  Drift 
activity,  in  contrast,  was  strongly  nocturnal  and 
generally  peaked  immediately  after  nightfall.  Be- 
cause of  the  clear  lack  of  correspondence  between 
drift  and  the  activity  of  mayfly  nymphs  on  stone 


tops,   behavioral   drift   in   this  system   cannot   be 
explained  as  the  passive  consequence  of  foraging. 
(Alexander-PTT) 
W87-04430 


LITTORAL  SLOPE  AS  A  PREDICTOR  OF  THE 
MAXIMUM  BIOMASS  OF  SUBMERGED  MA- 
CROPHYTE  COMMUNITIES, 

McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy- 

C.  M.  Duarte,  and  J.  Kalff. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  1072-1080,  September  1986.  2  fig,  4  tab,  46 
ref. 

Descriptors:  'Littoral  slope,  'Biomass,  'Macro- 
phytes,  'Submerged  plants,  'Mathematical  models, 
Littoral  zone,  Lakes,  Sediments,  Mathematical 
equations,  Turbidity,  Prediction,  Aquatic  plants, 
Morphometry,  Organic  matter. 

Submerged  aquatic  macrophytes  play  a  major  role 
in  the  dynamics  of  shallow  lakes  and  the  littoral 
zone  of  many  large  lakes.  Their  abundance  influ- 
ences the  trophic  status  and  phytoplankton  biomass 
levels  of  shallow  lakes.  Their  surfaces  provide  a 
substrate  for  readily  grazeable  epiphytes  and  their 
abundance  affects  fish  population.  The  hypothesis 
that  the  morphometric  characteristics  of  the  litto- 
ral zone  of  lakes  are  a  major  determinant  of  sub- 
merged macrophyte  biomass  was  tested  in  Lake 
Memphremagog  (Quebec-Vermont)  by  studying 
the  relationship  between  maximum  biomass  of  sub- 
merged macrophytes  and  physical  and  sediment 
characteristics  of  the  littoral  zone.  The  slope  of  the 
littoral  zone  accounted  for  72%  of  the  observed 
variability  in  maximum  submerged  macrophyte 
biomass  (MSMB).  By  also  incorporating  sediment 
organic  matter  the  variance  explained  was  raised 
to  88%  (P  <  0.0001).  A  model  based  on  only  slope 
as  predictor  of  MSMB  was  improved  by  consider- 
ing slopes  >  or  <  5.33%:  slope  <  5.33%  MSMB 
(g  fresh  wt/sq  m)  =  -29.8  -I-  1.403  slope  to  the  - 
0.81  power;  slope  >  5.33%  MSMB  (g  fresh  wt/sq 
m)  =  13.2  +  3.434  slope  to  the  -0.81  power.  The 
power  of  these  two  equations  to  predict  the 
MSMB  in  a  variety  of  temperate  lakes  was  high  (r 
=  0.90,  P  <0.0001).  However,  the  temperate  zone 
model  overestimates  the  MSMB  in  highly  turbid 
lakes  where  irradiance  rather  than  slope  is  pre- 
eminent and  underestimates  the  biomass  in  semi- 
tropical  and  tropical  lakes.  (Alexander-PTT) 
W87-04431 


CALCITE  PRECIPITATION  IN  LAKE  CON- 
STANCE: CHEMICAL  EQUILD3RIUM,  SEDI- 
MENTATION, AND  NUCLEATION  BY  ALGAE, 

Konstanz  Univ.   (Germany,   F.R.).   Limnological 

Inst. 

H.-H.  Stabel. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  5,  p  1081-1093,  September  1986.  8  fig,  2  tab,  43 

ref.  Deutsche  Forshungsgemeinschaft  DFG  Az:  Ti 

115/2. 

Descriptors:  'Chemical  precipitation,  'Sedimenta- 
tion, 'Nucleation,  'Calcite,  'Algae,  'Chemical 
equilibrium,  'Lakes,  Seasonal  variation,  Solutes, 
Lake  Constance,  Supersaturation,  Titanium,  Trac- 
ers, Sediments,  Zones,  Nutrients. 

Autochthonous  formation  and  subsequent  precipi- 
tation of  calcium  carbonate  is  an  important  process 
in  the  carbon  and  calcium  cycling  in  many  hard 
waters.  Through  coprecipitation  calcium  carbon- 
ates affect  nutrient  budgets  and  by  adsorption  they 
remove  dissolved  organic  carbon  (DOC)  from  the 
water.  Seasonal  shifts  in  calcium  carbonate  solu- 
tion equilibria  in  the  limnetic  zone  of  Lake  Con- 
stance were  documented  between  1981  and  1983. 
Except  during  mixing  times,  lake  water  was  super- 
saturated with  respect  to  calcite;  epilimnetic  super- 
saturation  maxima  were  closely  related  to  changes 
in  pH.  Sedimentation  of  calcium  from  the  lower 
boundary  of  the  euphoric  zone  to  the  lake  bottom 
was  also  assessed.  The  daily  sedimentation  flux  for 
calcium  during  the  season  varied  over  three  orders 
of  magnitude.  Differences  in  the  calcium  content 
of  sediments  trapped  at  various  depths  were  insig- 
nificant. Sedimentation  rates  of  titanium  were  used 
as  tracers  for   the   fluxes   of  calcium   bound   on 


allochthonous  clastic  material.  Lacustrine  calcite 
precipitation  (39-49%  of  the  total  sedimentation 
rate)  was  obtained  by  subtracting  fluxes  of  al- 
lochthonous Ca  from  the  rates  of  total  Ca  sedimen- 
tation. Calcium  supersaturation  maxima  were  not 
in  phase  seasonally  with  maximum  fluxes  of  au- 
tochthonous Ca.  Instead,  calcite  precipitation  was 
associated  with  the  occurrence  of  Stephanodiscus 
hantzschii,  Fragilaria  crotonensis,  Asterionella  for- 
mosa,  Chlorella  sp.,  Pandorina  morum,  and  Mou- 
geotia  thylespora,  indicating  that  calcite  formation 
was  triggered  by  heterogeneous  nucleation  in- 
duced  by  certain  algal  species.  (Alexander-PTT) 
W87-04432 


HORIZONTAL  SEDIMENTATION  DIFFER- 
ENCES IN  A  EUTROPHIC  SWISS  LAKE, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 
Abwasserreinigung  und  Gewaesserschultz,  Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
J.  Bloesch,  and  U.  Uehlinger. 
Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  1094-1109,  September  1986.  12  fig,  3  tab, 
45  ref. 

Descriptors:  'Sedimentation,  'Eutrophic  lakes, 
•Lake  Hallwil,  Organic  carbon,  Nutrients,  Phos- 
phorus, Biomass,  Littoral  zone,  Profunda!  zone, 
Zones,  Seasonal  variation,  Deposition,  Suspension, 
Metabolism,  Lakes. 

Sedimentation  is  one  of  the  fundamental  processes 
governing  lake  metabolism  by  influencing  epilim- 
netic nutrient  regeneration,  removing  particulate 
matter  to  the  bottom,  and  controlling  nutrient 
supply  to  benthic  animals.  Although  the  theoreti- 
cal aspects  of  sinking  mechanisms  of  particles  are 
complex  and  poorly  understood,  data  on  bulk  par- 
ticle flux  provide  insight  into  the  lake  ecosystem. 
Settling  fluxes  measured  by  means  of  sediment 
traps  were  887  g  dry  wt/sq  m/y,  113  g  POC  /sq 
m/y,  and  2.6  g  PP  /sq  m/y  in  1982-1983  at  a 
central  station  in  eutrophic  Lake  Hallwil,  Switzer- 
land. Nearshore  settling  rates  were  higher  by  a 
factor  of  1.4-3.4.  Since  particulate  organic  carbon 
(POC),  particulate  phosphorus  (PP),  and  biomass 
concentration  in  the  lake  water  showed  vertical 
rather  than  horizontal  differences,  this  result  was 
attributed  to  permanent  bottom  sediment  resuspen- 
sion  and  redeposition  in  the  littoral  zone.  Horizon- 
tal sediment  transport  (sediment  focusing)  and  sedi- 
ment resuspension  in  the  profunda!  zone  in  winter, 
when  wind  and  turbulence  are  increased,  account- 
ed for  only  about  20%  of  the  sedimentation  rates. 
Because  70-80%  of  the  total  sedimentation  for  the 
year  occurred  during  summer,  such  processes  are 
of  minor  importance  in  Lake  Hallwil,  although  a 
'nepheloid'  layer  with  increased  POC  and  PP  con- 
centrations 5-8  m  above  the  bottom  was  present.  It 
is  stressed  that  the  mechanisms  of  sediment  trans- 
port must  be  known  to  permit  interpretation  of 
trap  results  and  to  understand  lake  metabolism. 
(Alexander-PTT) 
W87-04433 


FALLOUT     PLUTONIUM     IN     TWO     OXIC- 
ANOXIC  ENVIRONMENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04434 


FILTERING  ACTIVITY  OF  DAPHNIA  IN  LOW 
CONCENTRATIONS  OF  A  PESTICIDE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04435 


SEASONAL  COMMUNITY  STRUCTURE  AND 
DRIFT  OF  MICROCRUSTACEANS  IN  VALLEY 
CREEK,  MINNESOTA, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy- 

D.  K.  Shiozawa. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  8,  p  1655-1664,  August  1986.  5  fig,  4  tab,  48 
ref. 

Descriptors:  'Lotic  environment,  'Seasonal  varia- 
tion,   'Drift   rates,   'Microcrustaceans,    'Streams, 


28 


WATER  CYCLE— Field  2 
Lakes — Group  2H 


•Population  density,  'Copepods,  'Cladocera, 
Benthic  fauna,  Valley  Creek,  Minnesota,  Deposi- 
tion, Erosion,  Silting,  Sediments,  Aquatic  habitats, 
Detritus,  Ponds,  Littoral  zone. 

Lotic  systems  that  have  resident  zooplankton  pop- 
ulations are  usually  larger  rivers,  and  the  zooplank- 
ton include  many  of  the  same  species  found  drift- 
ing from  lentic  environments.  These  zooplankton 
are  thought  to  originate  in  backwater  areas  or 
through  the  continual  drift  from  lentic  waters. 
Although  some  recognition  of  a  possible  lotic 
benthos  source  is  present  in  the  literature,  research- 
ers usually  assume  this  to  be  minor  or  temporary 
and  few  stream  studies  have  attempted  to  locate 
resident  benthic  microcrustaceans.  The  seasonal 
abundance  of  copepods  and  cladocerans  found  in 
Valley  Creek,  Washington  County,  Minnesota  was 
examined.  Both  benthic  densities  as  well  as  drift 
rates  were  quantified.  A  total  of  16  species  was 
collected  in  quantitative  benthic  samples  and  two 
additional  species  occurred  in  drift  samples.  The 
Valley  Creek  microcrustaceans  could  be  classified 
into  two  general  groups,  those  residing  in  deposi- 
tional  stream  habitats  similar  to  a  lake  or  pond 
littoral  and  favoring  an  epibenthic  lifestyle,  and 
those  found  in  more  erosional  habitats  where  a 
hyporheic  lifestyle  is  more  likely.  The  microcrusta- 
cean  community  also  demonstrated  a  distinct  sea- 
sonality with  peak  abundance  in  the  spring  and 
early  summer.  Sediment  size  composition  also 
demonstrated  a  seasonal  change  but  detrital  com- 
position did  not.  Microcrustacean  drift  generally 
paralleled  changes  in  benthic  density  but  in  several 
cases  it  tended  to  lag  behind  the  changes  in  the 
benthos.  This  lag  could  be  due  to  a  seasonal  silta- 
tion  of  the  sediments,  which  would  compress  the 
habitat  volume  available  to  interstitial  meiofounal 
elements.  (Alexander-PTT) 
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It  has  been  argued  that  the  detection  of  different 
life-history  tactics  (e.g.,  timing,  amount,  and  fre- 
quency of  reproduction)  within  a  species  is  ex- 
tremely unlikely.  Allometric  and  developmental 
constraints  prevent  the  'free-floating'  coadaptation 
of  life-history  traits  to  different  optima  in  different 
environments.  Studies  of  freshwater  fingernail 
clams  (Bivalvia:  Pisidiidae),  however,  show  large 
intraspecific  variation  in  litter  size  among  habitat 
types.  In  a  population  of  a  semelparous  fingernail 
clam  (Pisidium  casertanum)  inhabiting  an  ephemer- 
al pond,  litter  size  was  larger  and  generation  time 
was  shorter  than  that  of  a  conspecific  population  in 
a  lake.  This  agreed  with  the  r-K  selection  model, 
which  predicts  selection  for  a  shorter  generation 
time  and  larger  litter  sizes  in  relatively  unstable 
habitats.  Cage  experiments  at  varying  densities, 
however,  revealed  that  considerable  phenotypic 
variability  in  litter  size  may  be  environmentally 
induced.  These  results  indicate  that  this  and  other 
comparative  studies  of  intraspecific  variation  in  the 
life-history  traits  of  fingernail  clams  cannot  con- 
clude that  varying  evolutionary  tactics  are  present 
until  simpler  hypotheses  of  environmentally  in- 
duced variation  are  dismissed.  (Alexander-PTT) 
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Several  morphological  analyses  of  the  monospeci- 
fic genus  Culaea  inconstans  over  fairly  broad  geo- 
graphic areas  allow  a  comparison  of  variability  in 
this  species  and  Gasterosteus  aculeatus.  While 
some  populations  are  polymorphic  in  the  develop- 
ment of  the  pelvic  girdle  and  all  are  polymorphic 
in  the  number  of  dorsal  spines  and  some  characters 
exhibit  broad  clines,  Culaea  does  not  exhibit  the 
geographical  and  ecotypic  differentiation  that  justi- 
fies the  terms  species  complex  and  superspecies, 
which  are  useful  to  deal  with  the  great  variation 
found  in  G.  aculeatus.  Density,  female  reproduc- 
tive effort,  diet,  and  morphology  of  a  population  of 
Culaea  inconstans  were  monitored  over  a  4-year 
period.  Density  varied  from  near  extinction  to  2.4 
fish/sq  m.  There  was  evidence  that  growth  and 
female  reproductive  effort  were  inversely  correlat- 
ed with  density.  Females  may  spawn  every  3  days 
when  food  is  abundant.  Fecundity  ranged  from  104 
eggs  per  female  when  density  was  greatest,  to  451 
eggs  per  female  the  year  density  was  least.  The 
species  is  capable  of  large  scale  prespawning  mi- 
grations, which  may  result  in  an  immigrant  to 
resident  ratio  of  0.5-8:1,  depending  on  resident 
density.  Regular  immigration  coupled  with  period- 
ic extinction  of  populations  occupying  unstable 
habitats  may  account  for  the  apparent  lack  of  local 
morphological  adaptation  which  seems  to  charac- 
terize this  species.  Despite  substantial  variation  in 
density,  significant  variation  in  annual  growth,  and 
different  levels  of  predation,  there  was  no  impor- 
tant variation  in  gill  raker  means  or  the  number  of 
dorsal  and  pelvic  spines  over  the  course  of  the 
study.  (Alexander-PTT) 
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Although  interactions  of  resource  and  temperature 
variation  have  recently  received  some  attention, 
these  studies  have  generally  failed  to  advance  the 
view  that  such  interactions  are  important  except  in 
a  broad  seasonal  context  because  the  range  of 
conditions  examined  (5-10  C  increments,  logarith- 
mic increments  in  resources)  do  not  fairly  repre- 
sent natural  variation  in  temperature  or  resource 
conditions  occurring  on  shorter  time  scales.  When 
aquatic  organism  are  fully  acclimated,  however,  it 
appears  that  physiological  processes  are  insensitive 
to  limited  variability  in  temperature  and  resource 
conditions.  The  sensitivity  of  life-table  parameters 
of  two  cladoceran  zooplankton  to  slight,  natural 
variations  in  temperature  was  determined  during 
the  onset  of  a  midsummer  blue-green  algal  bloom 
in  a  large  turbid  reservoir  (Lake  Texoma,  Oklaho- 
ma, Texas).  Prior  to  the  onset  of  blue-green  algae, 
cohorts  of  Ceriodaphnia  lacustris  incubated  at  am- 
bient epilimnion  temperatures  (27-30  C)  had  higher 
individual  somatic  and  population  growth  rates,  an 
earlier  age  at  first  reproduction,  and  shorter  life- 
spans than  cohorts  incubated  at  a  constant  25  C.  As 
blue-green  algae  became  abundant,  Ceriodaphnia 


growth  rates  were  reduced  more  dramatically  at 
ambient  temperatures  than  at  25  C,  suggesting  that 
a  temperature-resource  interaction  was  important 
to  determination  of  somatic  growth  rate,  age  of 
first  reproduction,  and  population  growth  rate. 
Ceriodaphnia  populations  declined  in  Lake 
Texoma  as  blue-green  algae  became  abundant.  Dia- 
phanosoma  leuchtenbergianum,  which  was  abun- 
dant throughout  the  period  of  blue-green  algal 
dominance,  did  not  show  the  temperature-resource 
interaction  found  for  Ceriodaphnia.  Temperature- 
resource  interactions  have  been  hypothesized  to 
determine  seasonal  change  in  zooplankton  commu- 
nity structure;  this  study  provides  experimental 
evidence  of  demographic  consequences  in  natural 
populations  of  one  kind  of  common  temperature- 
resource  interaction.  (Alexander-PTT) 
W87-04457 


DENTTRIFICATION  IN  MARL  AND  PEAT 
SEDIMENTS  IN  THE  FLORDDA  EVER- 
GLADES, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

A.  S.  Gordon,  W.  J.  Cooper,  and  D.  J.  Scheidt. 
Applied      and       Environmental      Microbiology 
AEMIDF,  Vol.  52,  No.  5,  p  987-991,  November 
1986.  4  fig,  1  tab,  22  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, *Denitrification,  *Marl,  *Peat,  'Sediments 
'Florida  Everglades,  'Nitrates,  Temperature, 
Sugars,  Phosphates,  Nutrients,  Ammonium,  Con- 
centration, Watersheds,  Wetlands,  Shark  River 
Slough,  Everglades,  Florida. 

The  flow  of  water  from  Lake  Okeechobee  through 
the  open  glades  is  a  natural  feature  of  the  Ever- 
glades ecosystem,  which  has  been  grossly  modified 
by  a  system  of  canals  and  levees  designed  for  flood 
control  and  water  distribution.  The  water  distribu- 
tion scheme,  at  present,  is  a  system  of  canals, 
control  structures,  and  pumping  stations  which 
supply  water  to  the  diked  water  conservation  areas 
and  the  Everglades  National  Park  (ENP).  The 
northern  reaches  of  this  system  are  the  site  of 
heavy  agricultural  activity  and  correspondingly 
eutrophic  waters.  These  waters,  flowing  south 
through  the  canals,  are  purified  somewhat  on  route 
but  still  retain  nutrient  levels  above  those  of  Ever- 
glades marsh  water.  The  potential  for  denitrifica- 
tion  in  marl  and  peat  sediments  in  the  Shark  River 
Slough  in  the  Everglades  National  Park  was  deter- 
mined by  the  acetylene  blockage  assay.  The  influ- 
ence of  nitrate  concentration  on  denitrification  rate 
and  N20  yield  from  added  nitrate  was  examined. 
The  effects  of  added  glucose  and  phosphate  and  of 
temperature  on  the  denitrification  potential  were 
determined.  The  sediments  readily  denitrified 
added  nitrate.  N20  was  released  from  the  sedi- 
ments both  with  and  without  added  acetylene.  The 
marl  sediments  had  higher  rates  than  the  peat  on 
every  date  sampled.  Denitrification  was  nitrate 
limited:  however,  the  yields  of  N20  amounted  to 
only  10  to  34%  of  the  added  nitrate  when  100 
microM  nitrate  was  added.  On  the  basis  of  meas- 
ured increases  in  ammonium  concentration,  it  ap- 
pears that  the  balance  of  added  nitrate  may  be 
converted  to  ammonium  in  the  marl  sediment.  The 
sediment  temperature  at  the  time  of  sampling 
greatly  influenced  the  denitrification  potential  (15- 
fold  rate  change)  at  the  marl  site,  indicating  that 
either  the  number  or  the  specific  activity  of  the 
denitrifiers  changed  in  response  to  temperature 
fluctuations  (9  to  25  C)  in  the  sediment.  It  is 
apparent  from  this  study  that  denitrification  in 
Everglades  sediments  is  not  an  effective  means  of 
removing  excess  nitrogen  which  may  be  intro- 
duced as  nitrate  into  the  ecosystem  with  supply 
water  from  the  South  Florida  watershed  and  that 
sporadic  addition  of  nitrate-rich  water  may  lead  to 
nitrous  oxide  release  from  these  wetlands.  (Alexan- 
der-PTT) 
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The  thymidine  approach  has  been  instrumental  in 
demonstrating  the  importance  of  bacterioplankton 
in  the  trophic  dynamics  of  aquatic  systems.  Several 
studies  have  used  thymidine  incorporation  to  esti- 
mate bacterial  production  and  have  found  that 
bacterial  production  is  often  high  (10  to  50%) 
compared  with  primary  production  in  marine  sys- 
tems. The  depth  distribution  of  bacterial  biomass 
and  production  in  a  stratified  lake  were  determined 
and  techniques  to  measure  bacterial  production  in 
anaerobic  waters  were  tested.  Bacterial  abundance 
and  incorporation  of  both  (3H)thymidine  and 
(3H)leucine  into  protein  were  highest  in  the  meta- 
limnion, at  the  depth  at  which  oxygen  first  became 
immeasurable.  In  contrast,  (3H)thymindine  incor- 
poration into  DNA  was  highest  in  the  epilimnion. 
The  ratios  of  incorporation  into  DNA/protein 
averaged  2.2,  0.49,  and  0.95  for  the  epilimnion, 
metalimnion,  and  hypolimnion,  respectively.  Low 
incorporation  into  DNA  was  not  due  to  artifacts 
associated  with  the  DNA  isolation  procedure.  Re- 
covery of  added  (3H)DNA  was  about  90%  in 
waters  in  which  the  portion  of  (3H)thymidine  in- 
corporation into  DNA  was  about  40%.  At  least 
some  obligate  anaerobic  bacteria  were  capable  of 
assimilating  thymidine  since  aeration  of  anaerobic 
hypolimnion  waters  substantially  inhibited  thymi- 
dine incorporation.  The  depth  profile  of  bacterial 
production  estimated  from  total  thymidine  and  leu- 
cine incorporation  and  the  frequency  of  dividing 
cells  were  all  similar,  with  maximal  rates  in  the 
metalimnion.  However,  estimates  of  bacterial  pro- 
duction based  on  frequency  of  dividing  cells  and 
leucine  incorporation  were  usually  significantly 
higher  than  estimates  based  on  thymidine  incorpo- 
ration (using  conversion  factors  from  the  litera- 
ture), especially  in  anaerobic  hypolimnion  waters. 
These  data  indicate  that  the  thymidine  approach 
must  be  examined  carefully  if  it  is  to  be  applied  to 
aquatic  systems  with  low  oxygen  concentrations. 
The  results  also  indicate  that  the  interface  between 
the  aerobic  epilimnion  and  anaerobic  hypolimnion 
is  the  site  of  intense  bacterial  mineralization  and 
biomass  production  which  deserves  further  study. 
(Alexander-PTT) 
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Terminal  decomposition  processes  in  marine  sedi- 
mentary environments  have  received  considerable 


attention  recently.  In  particular,  S04(2-)  reduction, 
methanogenesis,  and  the  reduction  of  inorganic 
nitrogen  are  important  anaerobic  processes  in  sedi- 
ments. They  vary  in  their  magnitude,  depending  on 
the  availability  of  electron  acceptors  and  organic 
matter.  Geochemical  studies  have  demonstrated 
that  the  vertical  zonation  of  biogeochemical  proc- 
esses in  sediments  includes  regions  of  Mn  and  Fe 
reduction.  Sufficient  free  energy  may  be  generated 
from  these  reductions  to  support  microbial  growth. 
Microbial  Fe  reduction  in  acetate-  and  succinate- 
containing  enrichment  cultures  initiated  with  an 
estuarine  sediment  inoculum  was  studied.  Fe  re- 
duction was  unaffected  when  S04(2-)  reduction 
was  inhibited  by  Mo04(2-),  indicating  that  both 
processes  could  occur  independently.  Bacterially 
produced  sulfide  precipitated  as  FeS  but  was  not 
completely  responsible  for  Fe  reduction.  The  sepa- 
ration of  oxidized  Fe  particles  from  bacteria  by 
dialysis  tubing  demonstrated  that  direct  bacterial 
contact  was  necessary  for  Fe  reduction.  Fe  reduc- 
tion in  cultures  amended  with  N03(-)  was  delayed 
until  N03(-)  and  N02(-)  were  removed.  However, 
bacterial  attachment  to  oxidized  Fe  particles  in 
N03(-)-amended  cultures  occurred  early  during 
growth  in  a  manner  similar  to  N03(-)-free  cultures. 
During  late  stages  of  growth,  bacteria  not  attached 
to  Fe  particles  became  pale  and  swollen,  while 
attached  cells  remained  bright  blue  when  examined 
by  4',6-diamidine-2-phenylindole  epifluorescence 
microscopy.  The  presence  of  added  oxidized  Mn 
had  no  effect  on  Fe  reduction.  The  results  suggest- 
ed that  enzymatic  Fe  reduction  was  responsible  for 
reducing  Fe  in  these  cultures  even  in  the  presence 
of  sulfide  and  that  cells  incapable  of  Fe  reduction 
became  unhealthy  when  Fe(III)  was  the  only  avail- 
able electron  acceptor.  (Alexander-PTT) 
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Consortia  composed  of  attached  microalgal  and 
bacterial  populations  have  essential  roles  in  aquatic 
ecosystems,  acting  as  sites  of  active  nutrient  regen- 
eration and  serving  as  a  trophic  resource  for  other 
organisms.  Attached  biofilm  communities  are  also 
predominant  in  industrial  aquatic  systems  in  which 
microbial  fouling  is  associated  with  corrosion  and 
reduces  the  efficiency  of  industrial  processes. 
Algal-bacterial  consortia  attached  to  polystyrene 
surfaces  were  prepared  in  the  laboratory  by  using 
the  marine  diatom  Amphora  coffeaeformis  and  the 
marine  bacterium  Vibrio  proteolytica.  The  orga- 
nisms were  attached  to  the  surfaces  at  cell  densities 
of  approximately  50,000  cells  /sq  cm  (diatoms)  and 
5,000,000  cells  /sq  cu  (bacteria).  The  algal-bacte- 
rial consortia  consistently  exhibited  higher  rates  of 
(3H)thymidine  incorporation  than  did  biofilms 
composed  solely  of  bacteria.  The  rates  of 
(3H)thymidine  incorporation  by  the  algal-bacterial 
consortia  were  fourfold  greater  than  the  rates  of 
incorporation  by  monobacterial  biofilms  16  h  after 
biofilm  formation  and  were  16-fold  greater  70  h 
after  biofilm  formation.  Extracellular  material  re- 
leased from  the  attached  Amphora  cells  supported 
rates  of  bacterial  activity  (0.8  x  10  to  the  minus 
21st  power  to  17.9  x  10  to  the  minus  21st  power 
mol  of  (3H)thymidine  incorporated/cell/h)  and 
growth  (doubling  time,  29.5  to  1.4  days)  compara- 
ble to  values  reported  for  a  wide  variety  of  marine 
and  freshwater  ecosystems.  In  the  presence  of  ses- 
sile diatom  populations,  DNA  synthesis  by  at- 
tached V.  proteolytica  cells  was  light  dependent 
and  increased  with  increasing  algal  abundance. 
The  metabolic  activity  of  diatoms  thus  appears  to 
be  the  rate-limiting  process  in  biofilm  development 
on  illuminated  surfaces  under  conditions  of  low 
bulk-water  dissolved  organic  carbon.  (Alexander- 
PTT) 
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rates,  Bacteria. 

The  growth  rate  of  heterotrophic  bacteria  in 
aquatic  systems  can  be  estimated  by  measuring  the 
rate  of  incorporation  of  radiolabeled  thymidine 
into  DNA.  Unless  the  concentration  of 
(3H)thymidine  maximizes  the  degree  of 
participation(DP)  of  (3H)thymidine  in  DNA  syn- 
thesis, the  measured  rates  of  DNA  synthesis  will  be 
influenced  by  variation  in  the  amount  of  dTMP 
produced  via  the  de  novo  pathway.  In  general,  a 
concentration  of  (3H)thymidine  of  5  to  10  nM  has 
proved  sufficient  for  many  aquatic  environments. 
In  other  cases,  a  concentration  of  5  to  10  nM  has 
not  led  to  maximum  participation  of  (3H)thymidine 
in  DNA  synthesis.  A  number  of  investigators  have 
used  a  5  nM  (3H)thymidine  addition  without  per- 
forming kinetic  studies  to  determine  the  DP  of  this 
concentration.  The  optimal  concentration  of 
(3H)thymidine  as  determined  by  adding  increasing 
amounts  of  labeled  thymidine  at  the  same  specific 
activity  was  similar  to  the  concentration  of  thymi- 
dine inhibiting  the  de  novo  pathway  as  determined 
by  isotope  dilution  plots.  These  experiments  pro- 
vide further  verification  of  the  isotope  dilution 
approach  for  determining  the  degree  of  participa- 
tion of  (3H)thymidine  in  DNA  synthesis.  (Alexan- 
der-PTT) 
W87-04466 


SUSPENDED  CLAY  CONCENTRATION  CON- 
TROLLED BY  FILTER-FEEDING  ZOOPLANK- 
TON  IN  A  TROPICAL  RESERVOHt, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
M.  Z.  Gliwicz. 

Nature  NATUAS,  Vol.  323,  No.  6086,  p  330-332, 
September  25,  1986.  2  fig,  2  tab,  15  ref. 

Descriptors:  'Suspended  solids,  'Clays,  'Zoo- 
plankton,  'Reservoirs,  'Aquatic  environment, 
•Lakes,  'Hydrology,  'Seasonal  variation,  'Turbid- 
ity, 'Mixing,  Solids,  Environment,  Photosynthesis, 
Primary  productivity,  Light  penetration,  Nutri- 
ents, Flooding,  Stratification,  Plankton,  Distribu- 
tion, Monthly  distribution,  Predation,  Productivi- 
ty- 
Clay  suspended  in  lake  water  may  be  an  important 
factor  in  limiting  primary  production  by  decreas- 
ing availability  of  light  and  nutrients.  Seasonal 
changes  in  the  concentration  of  suspended  clay  in  a 
lake  or  a  reservoir  are  usually  attributed  to  the 
periodicity  in  hydrological  events  such  as  flooding, 
stratification,  and  mixing.  However,  data  from 
Cahora  Bassa,  a  large  reservoir  in  Mozambique, 
show  that  filter-feeding  zooplankton  are  also  im- 
portant in  determining  the  seasonality  of  clay 
abundance.  Cladoceran  filter  feeding  results  in  the 
multiplication  of  settling  velocity  of  clay  material 
bound  into  clumps,  decreasing  clay  concentration 
in  the  lake  water.  This  is  confirmed  by  a  micro- 
scopic estimation  of  the  clay-load  volume  in  clado- 
ceran intestines,  combined  with  the  estimation  of 
the  duration  of  food  passage;  the  concentration  of 
clay  aggregates  in  the  lake  at  different  dates  and 
depths;  and  the  dry  weight  of  sediment  collected  in 
sedimentation  traps.  Also,  monthly,  predator-in- 
duced periodicities  in  the  density  of  zooplankton 
are  synchronized  with  the  periodicities  in  the  rate 
of  decrease  in  the  clay-induced  turbidity  of  the 
surface  waters.  (Author's  abstract) 
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USE  OF  FRESHLY  PREPARED  RAT  HEPATO- 

CYTES  TO  STUDY  TOXICITY  OF  BLOOMS 

OF  THE  BLUE-GREEN  ALGAE  MICROCYSTIS 

AERUGINOSA  AND  OSCTLLATORIA  AGARD- 

HH, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Food 

Hygiene. 

For  primary  bibliographic  entry  see  Field  5C. 
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PRODUCTION  OF  NH4(+)  BY  THE  SHRIMP 
CRANGON  CRANGON  L.  IN  TWO  SLOPING 
BED  ECOSYSTEMS.  EXPERIMENTAL  AP- 
PROACH AND  STUDY  OF  THE  INFLUENCE 
OF  SEDIMENT  ON  THE  EXCRETION  RATE 
(PRODUCTION  D'NH4(  +  )  PAR  LA  CREVETTE 
CRANGON  CRANGON  L.  DANS  DEUX  ECO- 
SYSTEMES  COTD2RS.  APPROCHE  EXPERI- 
MENTALE  ET  ETUDE  DE  LTNFLUENCE  DU 
SEDIMENT  SUR  LE  TAUX  D'EXCRETION), 
Centre  d'Etudes  d'Oceanographie  et  de  Biologie 
Marine,  Roscoff  (France). 
M.  Regnault. 

Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy, JEMBAM,  Vol.  100,  No.  1-3,  September 
1986.  4  fig,  1  tab,  41  ref.  CEE  Contract  AZOC- 
ENV825F. 

Descriptors:  'Seasonal  variation,  *Shrimp,  •Excre- 
tion, 'Ammonia,  'Sediments,  Flux,  Littoral  eco- 
systems, Sand,  Mud. 

Estimation  of  the  ammonia  production  of  the 
shrimp  Crangon  crangon  in  two  littoral  ecosystems 
(oligotropbic  sand  and  eutrophic  mud)  was  deter- 
mined in  winter  and  summer  conditions  from  labo- 
ratory observations  in  experimental  microcosms. 
The  ammonia  excretion  rate  of  C.  crangon  was  not 
influenced  by  either  the  sediment  type  or  the  am- 
monia concentration  of  the  overlying  water;  on  the 
other  hand,  the  mean  excretion  rate  and  the  re- 
sponse to  initial  handling  stress  increased  markedly 
as  shrimp  were  deprived  of  soft  substratum.  The 
daily  ammonia  production  of  C.  crangon  was  16 
micromol  NH3/g  wet  wt/day  in  winter  and  40 
micromol  in  summer.  A  gross  production  of  12 
micromol  NH3/sq  m/day  and  300-700  micromol  / 
sq  m/day,  respectively,  could  be  expected  in  the 
two  ecosystems  studied.  This  would  account  for 
5%  (winter)  and  2-4%  (summer)  of  the  total 
NH4(+)  flux  at  the  sediment-water  interface.  The 
contribution  of  the  excretion  of  all  macrofauna  to 
the  NH4(+)  flux  from  the  sediment  is  discussed. 
(Author's  abstract) 
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RESPONSES  OF  THE  LOBELIA-EPD?HYTE 
COMPLEX  TO  LIMING  OF  AN  ACIDIFIED 
LAKE, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

For  primary  bibliographic   entry  see   Field   5G. 
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85- YEAR  HISTORY  OF  THE  AQUATIC  MA- 
CROPHYTE  SPECTES  COMPOSITION  IN  A 
EUTROPHIC  PRAIRTE  LAKE  (UNITED 
STATES), 

Iowa  Cooperative  Fishery  Research  Unit,  Ames. 
P.  E.  Niemeier,  and  W.  A.  Hubert. 
Aquatic  Botany  AQBODS,  Vol.  25,  No.  1,  p  83-89, 
August  1986.  1  tab,  14  ref. 

Descriptors:  'Comparison  studies,  'Aquatic  plants, 
•Species  composition,  'Species  diversity,  'Macro- 
phytes,  'Clear  Lake,  'Limnology,  'Eutrophica- 
tion,  'Lakes,  Phytoplankton,  Surveys,  Turbidity, 
Iowa. 

The  results  of  seven  aquatic  vegetation  surveys  on 
Clear  Lake,  Iowa,  between  1896  and  1981  were 
compared.  Transects  perpendicular  from  shore  to 
the  outer  boundary  of  the  vegetation  zone  were 
established  at  20-m  intervals  in  July  and  40-m 
intervals  in  August.  Vegetation  was  evaluated  in  1- 
sq  m  quadrats  at  each  interval  by  surface  observa- 
tion and  by  removal  of  plants  within  the  water 
column  for  identification  at  the  surface.  Of  52 
aquatic  macrophyte  species  previously  identified 
from  the  lake,  19  were  found  in  1981.  Five  species 
were  reported  for  the  first  time.  The  species  com- 


position has  shifted  from  one  dominated  by  sub- 
mergent  plants  to  one  dominated  by  emergent 
plants.  The  changes  over  the  past  85  years  may  be 
at  least  partially  related  to  increased  phytoplank- 
ton turbidity  in  recent  years.  (Main-PTT) 
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FISH  COMMUNITY  STRUCTURE  RESPONSE 
TO  MAJOR  HABITAT  CHANGES  WITHIN 
THE  LITTORAL  ZONE  OF  AN  ESTUARTNE 
COASTAL  LAKE, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

A.  K.  Whitfield. 

Environmental  Biology  of  Fishes  EBFID3,  Vol. 

17,  No.  1,  p  41-51,  September  1986.  3  fig,  3  tab,  24 

ref. 

Descriptors:  'Species  composition,  'Population 
dynamics,  'Species  diversity,  'Fish  communities, 
•Habitat  changes,  'Littoral  zone,  'Estuarine  lake, 
Turbidity,  Swartvlei,  South  Africa,  Water  trans- 
parency, Solar  radiation,  Precipitation,  Plant 
growth,  Temperature,  Salinity,  Dissolved  oxygen. 

The  littoral  environment  and  fish  fauna  of  Swartv- 
lei, was  monitored  for  four  years  during  which 
major  habitat  changes  occurred.  Stations  were  situ- 
ated approximately  40,  70,  100,  and  150  m  from 
shore.  Salinity,  dissolved  oxygen  and  temperature, 
pH,  and  water  transparency  were  measured.  Pre- 
cipitation and  solar  radiation  were  measured  with  a 
rainguage  and  radiation  integrator  respectively. 
The  growth  cycle  pattern  of  Potamogeton  was 
monitored  along  a  1.5  m  depth  transect  parallel  to 
the  gill  net  site  by  measuring  the  height  of  100 
plants  each  month.  Initially  the  zone  was  dominat- 
ed by  Potamogeton  pectinatus,  Charaglobularis, 
and  Lamprothamnium  papillosum.  This  plant  com- 
munity was  replaced  by  filamentous  algal  mats 
during  1980,  and  with  the  disappearance  of  these 
mats  in  1981  the  littoral  zone  was  transormed  into 
a  sandy  habitat.  There  was  a  significant  decline  in 
the  numbers  of  fishes  in  the  littoral  zone  between 
the  macrophyte  and  sand  phases  but  no  significant 
decrease  in  fish  biomass.  Gill  net  catches  revealed 
an  in  increase  in  the  catch  per  unit  effort  (CPUE) 
of  the  family  Mugilidae  and  a  decline  in  the  CPUE 
of  vegetation  associated  species  over  the  same 
period.  The  three  fish  species  diversity  indices 
showed  minor  fluctuations  between  the  habitat 
phases.  The  numbers  of  fish  species  during  the 
macrophyte,  algal  mat,  and  sand  phases  varied  less 
than  20%.  The  resilience  of  estuarine  fishes  to 
environmental  alterations  was  illustrated  by  the 
fact  that  all  fish  species  recorded  at  the  beginning 
of  1979  were  present  at  the  end  of  1982,  despite 
major  habitat  and  food  resource  changes.  (Au- 
thor's abstract) 
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DISPERSION  EN  ICE-COVERED  LAKES, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
L.  Bengtsson. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  3,  p 
151-170,  1986.  9  fig,  2  tab,  19  ref. 

Descriptors:  'Ice  cover,  'Mathematical  equations, 
'Lakes,  'Iced  lakes,  'Water  currents,  'Mixing, 
'Dispersion,  Dye  releases,  Seiches. 

The  effect  of  effluent  releases  in  ice  covered  lakes 
has  had  to  be  calculated  using  formulae  and  coeffi- 
cients determined  for  ice  free  conditions.  A  general 
discussion  on  circulation  in  ice  covered  lakes,  a 
discussion  on  dispersion,  and  dispersion  studies 
from  three  ice  covered  lakes  are  presented.  One  of 
the  lakes  has  a  large  river  through  flow.  In  the 
other  two  lakes,  small  seiche-  induced  currents  are 
generated  through  wind  action  on  ice  cover.  Dis- 
persion coefficients  are  computed  from  five  dye 
experiments  lasting  from  half  a  day  to  sixteen  days. 
These  coefficients  are  related  to  measured  current 
velocities.  The  turbulence  in  the  river-flow  domi- 
nated lake  is  found  to  be  very  low  with  dispersion 
coefficients  less  than  1  sq  cm/s  in  directions  trans- 
verse to  the  flow.  In  the  lakes  where  the  turbu- 
lence is  generated  by  shear  from  the  seiche-in- 
duced currents  the  horizontal  dispersion  coeffi- 
cients are  two  orders  of  magnitude  higher,  being 
almost  as  high  as  ice  free  lakes.  (Author's  abstract) 
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MIGRATION       OF       REACTOR-PRODUCED 
TRITIUM  EN  LAKE  HURON, 

Helath  and  Welfare  Canada,  Ottawa  (Ontario).  En- 

ivronmental  Radiation  Hazards  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04579 


DISTRIBUTION  AND  NATURE  OF  ORGANIC 
MATTER  EN  RECENT  SEDIMENTS  OF  LAKE 
NOKOUE,  BENTN  (WEST  AFRICA), 

Perpignan  Univ.  (France).  Lab.  of  Marine  Sedi- 

mentalogy  and  Geochemistry. 

For  primary  bibliographic  entry  see  Field  2L. 
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HEADSPACE  EQUILIBRATION  TECHNIQUE 
FOR  MEASUREMENT  OF  DISSOLVED  GASES 
FN  SEDIMENT  PORE  WATER, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

N.  J.  Fendinger,  and  D.  D.  Adams. 

International  Journal  of  Environmental  Analytical 

Chemistry  UEAA9,  Vol.  23,  No.  4,  p  253-265, 

1986.  4  fig,  5  tab,  18  ref.  OWRT  A-059-OHIO, 

EPA  Contract  R806757-01-1. 

Descriptors:  'Measuring  instruments,  'Water  anal- 
ysis, 'Dissolved  gases,  'Sediments,  'Interstitial 
water,  'Chromatography,  Lake  Erie,  Carbon  diox- 
ide, Methane,  Detection  limits,  Argon,  Nitrogen. 

Measurements  of  sediment  pore  water  gases  (N2, 
CH4,  Ar,  and  C02)  have  been  used  to  assess 
eutrophic  status  of  lakes,  microbial  activity  in  sedi- 
ments, and  in  sediment  oxygen  demand  studies. 
Analysis  of  dissolved  pore  water  gases  usually 
consist  of  two  steps:  (1)  extraction  of  pore  water 
from  the  sediment  with  a  squeezer  and  (2)  stripping 
of  dissolved  gases  from  the  extracted  pore  water 
by  an  inert  gas  followed  by  gas  chromatographic 
(GC)  analysis.  The  analysis  usually  requires  bulky, 
specialized  equipment,  a  large  sediment  sample  to 
obtain  a  sufficient  amount  of  pore  water  for  GC 
analysis,  and  is  time  consuming.  Multiphase  head- 
space  equilibration  with  gas  chromatographic  anal- 
ysis was  used  for  the  simultaneous  analysis  of  CH4 
and  N2  in  Lake  Erie  sediment  pore  water,  with 
total  C02  concentrations  determined  on  a  separate 
duplicate  sediment  sample.  The  minimum  detecta- 
ble concentrations  of  Ar,  N2,  C02,  and  CH4  in  a 
Lake  Erie  sediment  were  1.55,  0.96,  2.50,  and  1.01 
ml/L,  respectively,  using  a  thermal  conductivity 
detector.  Precision  of  the  dissolved  gas  analysis 
ranged  from  +  or  -  0.24  to  +  or  -  0.41  ml/L. 
(Alexander-PTT) 
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RESPONSE  OF  THE  RESPJUATORY  RATE  OF 
DAPHNIA  MAGNA  TO  CHANGING  FOOD 
CONDITIONS, 

Max-Planck-Inst.  fuer  Limnologie  zu  Ploen  (Ger- 
many, F.R.). 
W.  Lampert. 

Oecologia  OECOBX,  Vol.  70,  No.  4,  p  495-501, 
November  1986.  8  fig,  32  ref. 

Descriptors:  'Nutrients,  'Daphnia,  'Cladocera, 
'Algae,  'Respiration,  'Zooplankton,  'Food 
chains,  Assimilation,  Specific  dynamic  action, 
Plankton,  Starvation,  Respirometers,  Inverte- 
brates. 

Energy  or  carbon  balances  of  aquatic  invertebrates 
are  usually  based  upon  the  equation:  Production  = 
Assimilation  -  Respiration.  In  the  majority  of  cases 
two  of  the  three  parameters  are  measured  and  the 
third  is  calculated  by  the  difference.  The  respirato- 
ry rate  of  the  cladoceran  Daphnia  magna  was 
measured  at  varying  concentrations  of  a  green  alga 
in  a  flow-through  respirometer.  Daphnids  were 
either  preconditioned  to  the  respective  food  con- 
centration or  the  food  concentration  was  suddenly 
changed  during  the  experiment  and  the  response  of 
the  respiratory  rate  monitored.  Previously  starved 
animals  were  provided  with  food  or  prefed  animals 
were  deprived  of  food.  The  respiratory  rate  in- 
creased considerably  with  increasing  concentra- 
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tions  of  algae  until  a  maximum  rate  was  reached  at 
a  critical  algal  concentration  corresponding  to  the 
'incipient  limiting  level'  for  feeding.  The  response 
of  the  respiratory  rate  to  changing  food  conditions 
was  fast,  lagging  only  a  few  minutes  behind  the 
change  in  food.  The  respiratory  rate  of  starved 
daphnids  increased  quickly  when  they  received 
food,  even  at  low  concentrations.  Prefed  daphnids 
responded  to  the  replacement  of  the  food  suspen- 
sion by  filtered  water  with  reductions  in  their 
respiratory  rates.  A  linear  relationship  between  the 
assimilation  rate  and  the  respiration  rate  was 
found,  indicating  that  the  more  than  twofold  range 
of  the  respiratory  rate  was  due  to  specific  dynamic 
action  (SDA).  The  SDA  coefficients  of  0.15-0.24 
found  for  Daphnia  are  consistent  with  values  for 
marine  zooplankton.  (Alexander-PTT) 
W87-04650 


IS  SPEC1ATION  OF  DEMERSAL  FISHES  IN 
LAKE  TANGANYIKA  RESTRAINED  BY  PHYS- 
ICAL LIMNOLOGICAL  CONDITIONS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

D.  H.  Eccles. 

Biological     Journal     of    the     Linnean     Society 

BJLSBG,  Vol.  29,  No.  2,  p  115-122,  October  1986. 

1  fig,  1  tab,  22  ref. 

Descriptors:  *Species  diversity,  'Speciation,  'De- 
mersal fish,  *Fish,  *Limnology,  *Lakes,  Lake  Tan- 
ganyika, Upwelling,  Lake  Malawi,  Lake  Victoria, 
Oxygen,  Anoxia. 

Both  Lake  Malawi  and  Lake  Victoria  have  many 
species  of  offshore  demersal  cichlids,  most  of 
which  are  stenotopic.  In  Lake  Tanganyika  there 
are  fewer,  more  eurytopic,  demersal  species.  These 
differences  may  be  the  effect  of  the  physical  re- 
gimes of  the  lakes.  In  Lake  Victoria  there  is  no 
permanent  anoxic  layer.  In  both  the  other  lakes, 
water  below  250  m  depth  is  permanently  anoxic 
and  the  seasonal  cycle  is  dominated  by  upwelling. 
In  Lake  Malawi  this  is  mainly  derived  from  inter- 
mediate water  containing  free  oxygen.  In  Lake 
Tanganyika  upwelling  involves  hypolimnetic 
water,  which  may  rise  to  within  80  m  of  the 
surface,  causing  great  short-term  changes  in 
oxygen  concentration  over  the  depth  range  50-250 
m.  This  inhibited  the  development  of  deep  water 
species  restricted  to  narrow  depth  ranges.  The  lack 
of  a  wide  range  of  stenotopic  deep-water  species  in 
the  lake  is  not  a  reflection  of  any  difference  in 
modes  of  speciation  or  of  the  relative  ages  of  the 
lakes.  (Wood-PTT) 
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STATUS  OF  THE  FRESHWATER  PEARL 
MUSSEL  MARGARLTIFERA  MARGARTn- 
FERA  L.  IN  THE  SOUTH  OF  ITS  EUROPEAN 
RANGE, 

Bayreuth  Univ.  (Germany,  F.R.).  Dept.  of  Animal 

Ecology. 

For  primary  bibliographic  entry  see  Field  5C. 
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QUANTITY  OF  LEAD  SHOT,  NYLON  FISH- 
ING LINE  AND  OTHER  LITTER  DISCARDED 
AT  A  COARSE  FISHING  LAKE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Newbridge-on-Wye.  Llysdinam  Field  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
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GARDSJON  PROJECT:  LAKE  ACIDIFICA- 
TION, CHEMISTRY  IN  CATCHMENT 
RUNOFF,  LAKE  LIMING  AND  MICROCATCH- 
MENT  MANIPULATIONS, 

Swedish    Environmental    Research   Inst.,    Goete- 

borg. 

For  primary  bibliographic  entry  see  Field  5C. 
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DIATOM-BASED  PH  RECONSTRUCTION 
STUDD2S  OF  ACID  LAKES  US  EUROPE  AND 
NORTH  AMERICA:  A  SYNTHESIS, 

University  Coll.,  London  (England).  Palaeoeco- 
logy  Research  Unit. 


For  primary  bibliographic  entry  see  Field  5B. 

W87-04727 


PIRLA  PROJECT  (PALEOECOLOGICAL  IN- 
VESTIGATION OF  RECENT  LAKE  ACIDIFI- 
CATION): PRELIMINARY  RESULTS  FOR  THE 
ADIRONDACKS,  NEW  ENGLAND,  N.  GREAT 
LAKES  STATES,  AND  N.  FLORIDA, 
Indiana  Univ.  at  Bloomington.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5B. 
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COMPARISON  OF  PALEOLIMNOLOGICAL 
WITH  MAGIC  MODEL  RECONSTRUCTIONS 
OF  WATER  ACIDIFICATION, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHANGES  IN  FISH  POPULATIONS  IN 
SOUTHERNMOST  NORWAY  DURING  THE 
LAST  DECADE, 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04730 


EVIDENCE  FOR  RECENT  ACIDIFICATION 
OF  LENTIC  SOFT  WATERS  IN  THE  NETHER- 
LANDS, 

Katholieke  Univ.  Nijmegen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04731 


POLLUTED  PRECTPITATION  AND  THE 
GEOCHRONOLOGY  OF  MERCURY  DEPOSI- 
TION IN  LAKE  SEDIMENT  OF  NORTHERN 
MINNESOTA, 

Group  for  the  South  Fork,  Inc.,  Bridgehampton, 

NY. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04733 


ECOLOGICAL  EFFECTS  OF  ACIDIFICATION 
ON  PRIMARY  PRODUCERS  IN  AQUATIC 
SYSTEMS, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04734 


FISH  RESPONSES  TO  ACIDITY  IN  QUEBEC 
LAKES:  A  REVTEW, 

Quebec  Ministere  de  PEnvironnement,  Sainte-Foy. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04737 


FISH  SPECDZS  DISTRIBUTION  IN  RELATION 
TO  WATER  CHEMISTRY  IN  SELECTED 
MAINE  LAKES, 

Maine  Univ.  at  Orono.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-04738 


FISH  SPECDZS  DISTRIBUTION  AND  WATER 
CHEMISTRY  IN  NOVA  SCOTIA  LAKES, 

Nova  Scotia  Dept.  of  the  Environment,  Halifax. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04739 


AVOIDANCE  OF  LOW  PH  AND  ELEVATED 
AL  CONCENTRATIONS  BY  BROOK  CHARR 
(SALVELTNUS  FONTTNALIS)  ALEVTNS  IN 
LABORATORY  TESTS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04740 


BIOLOGY  AND  CHEMISTRY  OF  THREE 
PENNSYLVANIA  LAKES:  RESPONSES  TO 
ACID  PRECD7ITATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 
and  Environmental  Studies. 


P.  T.  Bradt,  J.  L.  Dudley,  M.  B.  Berg,  and  D.  S. 

Barrasso. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  505-513,  September  1986.  1  fig,  3  tab,  38 

ref. 

Descriptors:  'Water  pollution  effects,  'Acid  lakes, 
•Phytoplankton,  'Zooplankton,  'Acid  rain,  Lakes, 
Acidification,  Species  diversity,  Drainage  basins, 
Hydrology,   Alkalinity,   Pennsylvania,  Tolerance. 

Northeastern  Pennsylvania  receives  some  of  the 
most  acidic  precipitation  in  North  America  and 
contains  surface  waters  sensitive  to  acidification. 
Soils  are  generally  acidic  and  many  surface  waters 
are  low  in  dissolved  minerals.  To  our  knowledge 
previous  studies  in  the  area  have  recorded  only 
one  time  chemical  analyses  with  no  time-trend 
studies  of  either  biology  or  chemistry.  The  biology 
and  chemistry  of  three  northeastern  Pennsylvania 
lakes  was  studied  from  summer  1981  through 
summer  1983.  At  the  acidified  lake  (total  alkalinity 
or  <  =  0.0  micro  eq/L)  there  were  fewer  phyto- 
plankton and  zooplankton  species  than  at  the  mod- 
erately sensitive  lakes.  The  most  numerous  plank- 
ton species  in  all  three  lakes  are  reportedly  acid 
tolerant.  Among  the  benthic  macro-invertebrates 
(BMI)  there  were  more  acid  tolerant  Chironomi- 
dae  at  the  acidified  lake,  but  more  acid  intolerant 
Ephemeroptera  and  Mollusca  and  a  higher  wet 
weight  at  the  least  sensitive  lake.  There  were  no 
differences  among  the  lakes'  BMI  mean  total  num- 
bers or  mean  number  of  taxa.  The  fish  community 
at  the  acidified  lake  was  dominated  by  stunted 
Lepomis  gibbosus,  but  L.  machrochirous  were 
most  abundant  in  the  other  lakes.  Principal  compo- 
nent analysis  suggested  a  shift  in  all  three  lakes 
over  the  sampling  period  toward  combined  lower 
pH,  alkalinity,  specific  conductance,  Ca  and  Mg 
and  higher  Al  and  Mn.  Such  chemical  changes 
have  been  associated  with  acidification.  The  rate 
and  extent  of  acidification  appeared  to  be  con- 
trolled by  geological  and  hydrological  characteris- 
tics of  the  drainage  basins.  (Alexander-PTT) 
W87-04741 


BONE  CONCENTRATION  OF  MANGANESE 
IN  WHITE  SUCKER  (CATOSTOMUS  COM- 
MERSONI)  FROM  ACID,  CDICUMNEUTRAL 
AND  METAL-STRESSED  LAKES, 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04742 


LABORATORY  EVALUATION  OF  GAMBUSIA 
AFFTNIS  FISH  AS  PREDATORS  OF  THE 
SCHISTOSOME-BEARENG  SNAILS  BULINUS 
TRUNCATUS, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Envi- 
ronmental Health. 

A.  Acra,  R.  Milki,  Z.  Raffoul,  Y.  Karahagopian, 
and  M.  Fletcher. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 
89,  No.  1,  p  7-12,  February  1986.  4  tab,  12  ref. 

Descriptors:  'Gambusia,  *Fish,  •Predation, 
•Snails,  'Schistosomes,  'Food  habits,  'Food 
chains,  'Biocontrol,  *Biocontrol,  'Human  diseases, 
Mollusks,  Diseases,  Public  health,  Epidemiology, 
Bulinus,  Physa,  Ponds,  Reservoirs. 

A  laboratory-based  study  involving  numerous  ex- 
periments demonstrated  that  the  mosquito  fish 
Gambusia  affinis  preys  effectively  upon  the  schis- 
tosome bearing  snail  Bulinus  truncatus,  even  in  the 
presence  of  an  alternative  source  of  food.  Egg 
masses  and  juvenile  snails  up  to  2  mm  in  size  are 
preferred.  Individual  eggs  are  nibbled,  and  the  tiny 
snails  with  fragile  shells  are  swallowed  and  digest- 
ed. In  the  absence  of  other  foods,  the  fish  consume 
the  flesh  of  snails  3  to  6  mm  in  size,  leaving  their 
empty  shells  intact.  The  larger  snails  are  un- 
harmed, but  their  offspring  could  be  eradicated  by 
the  fish  under  favorable  conditions.  It  is  concluded 
that  Gambusia  can  provide  a  substantial  degree  of 
biocontrol  in  small  bodies  of  somewhat  stagnant 
water  such  as  ponds,  pools,  reservoirs,  and  cis- 
terns. (Author's  abstract) 
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SPAWNING  MIGRATION  OF  GREAT  LAKES 
PINK  SALMON  (ONCORHYNCHUS  GORBUS- 
CHA):  SIZE  AND  SEX  DISTRIBUTIONS, 
RIVER  ENTRANCE  AND  EXIT, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch. 

W.  Kwain,  and  G.  A.  Rose. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  2,  p  101-108,  1986.  4  fig,  2  tab,  23  ref. 

Descriptors:  *Fish  migration,  *Population  dynam- 
ics,  *Salmon,   'Fish  populations,   Lake  fisheries. 

Pink  salmon  migrated  in  an  easterly  direction  into 
the  Carp  and  Pancake  Rivers,  Lake  Superior,  from 
26  August  to  30  September  1981.  Population  esti- 
mates were  7500  (Carp  R.)  and  7285  (Pancake  R.) 
fishes.  Peaks  in  numbers  of  fish  entering  the  rivers 
followed  onshore  wind  events.  River  entrance 
peaked  between  2000  and  2400  h.  Fish  moved 
within  the  rivers  at  approximately  1  km/d.  The 
proportions  of  females,  35%  at  Carp  and  45%  at 
Pancake,  were  low  compared  to  those  of  Pacific 
stocks,  and  varied  temporally,  being  lowest  early 
in  the  migrations.  Mean  size  of  male  migrants 
varied  over  time,  with  smaller  males  coming  first, 
followed  by  larger  males.  Toward  the  end  of  the 
migrations,  mean  length  of  males  decreased.  Mean 
length  of  females  did  not  vary  temporally.  At  each 
river,  several  hundred  fish  that  had  not  spawned 
were  recaptured  attempting  to  return  to  the  lake. 
Many  were  recaught  several  times,  each  time  being 
replaced  upstream;  32  such  fish  were  subsequently 
recaught  in  nearshore  nets.  This  exiting  of  rivers 
was  greater  than  previously  reported  for  Pacific 
stocks.  We  hypothesize  that  in  Great  Lakes  pink 
salmon,  exiting  rivers  is  a  characteristic  of  straying 
behavior,  and  that  straying  has  been  selected  for  in 
this  stock.  (McFarlane-PTT) 
W87-04744 


CURRENT  PERSPECTIVES  ON  THE  LAKE 
ERIE  WATER  BALANCE, 

National   Oceanic  and  Atmospheric   Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
F.  H.  Quinn,  and  B.  Guerra. 

Journal  of  Great  Lakes  Research  JGLRDE, Vol 
12,  No.  2,  p  109-116,  1986.  7  fig,  3  tab,  14  ref. 

Descriptors:  *Lake  Erie,  'Hydrologic  budget, 
'Hydrologic  data,  Water  level  fluctuations,  Evap- 
oration rate,  Water  use,  Basins,  Rainfall,  Runoff, 
River  flow,  Seasonal  variation,  Water  storage. 

An  analysis  was  conducted  of  the  Lake  Erie  water 
balance  for  1940-79,  based  on  the  individual  hydro- 
logic  components,  including  thermal  expansion  and 
consumptive  use.  Particular  emphasis  was  given  to 
the  continuity  of  the  system.  Annual  and  monthly 
statistics  are  presented  fo  each  of  the  water  balance 
components.  While  the  Detroit  River  contributed 
87%  of  the  Lake  Erie  total  water  supply,  the 
variability  of  the  net  basin  supplies  was  also  found 
to  be  of  importance  in  explaining  annual  water 
level  fluctuations.  A  major  step  function  was  found 
to  occur  in  the  annual  water  balance  between  1958 
and  1959,  which  illustrates  the  large  discontinuities 
that  can  occur  when  calculating  the  net  basin 
supplies  from  residuals  rather  than  directly  from 
precipitation,  runoff,  and  evaporation.  The  annual 
water  balance  for  1959-79  was  found  to  be  well 
satisfied  with  an  average  annual  residual  of  about 
0.5  percent  of  the  Detroit  River  or  Niagara  River 
flow.  A  distinct  seasonality  was  noted  in  the  mass 
continuity  of  the  monthly  water  balance.  Also  on  a 
seasonal  basis,  the  change  in  storage  due  to  thermal 
expansion  was  significant  during  the  late  spring 
and  early  fall  months.  (McFarlane-PTT) 
W87-04745 


POPULATION  CHARACTERISTICS  OF  THE 
INVADING  WHITE  PERCH  (MORONE  AMER- 
ICANA) IN  WESTERN  LAKE  ERIE, 

Ohio  Cooperative  Fishery  Research  Unit,  Colum- 
bus. 

J.  S.  Schaeffer,  and  F.  J.  Margraf. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  2,  p  127-131,  1986.  3  fig,  2  tab,  13  ref. 


Descriptors:  *Species  diversity,  'Population  dy- 
namics, *Fish  populations,  Fish  migration, 
Growth,  Spawning,  Recruitment,  Lake  Erie,  Great 
Lakes,  Fish. 

The  white  perch  is  an  East  Coast  estuarine  species 
that  invaded  Lake  Erie  in  the  1950s,  but  did  not 
increase  in  abundance  until  the  mid  1970s.  Its  dis- 
tribution and  population  dynamics  in  western  Lake 
Erie  during  this  period  of  rapid  increase  in  popula- 
tion size  were  examined.  White  perch  spawned  in 
riffle  areas  of  tributary  streams  of  western  Lake 
Erie  during  late  April,  and  then  moved  down- 
strean  into  the  lake.  They  were  abundant  in  near- 
shore  and  reef  habitats  throughout  most  of  the 
year,  although  a  few  were  collected  in  deep  off- 
shore areas.  Increasingly  strong  year  classes  were 
produced  each  year  in  1980-84.  The  age  structure 
of  the  population  reflected  a  surge  in  recruitment 
in  the  1980s;  fish  of  age-1  and  age-2  were  abun- 
dant, but  older  fish  were  still  rare.  White  perch  in 
western  Lake  Erie  grew  faster  and  matured  earlier 
than  those  in  most  other  populations,  but  growth 
rates  appeared  to  be  declining  as  the  population 
expanded.  White  perch  can  be  expected  eventually 
to  colonize  suitable  habitats  throughout  the  Great 
Lakes.  (McFarlane-PTT) 
W87-04747 


ALGAL  ORGANIC  CARBON  EXCRETION  IN 
LAKE  MICHIGAN, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 

G.  A.  Laird,  D.  Scavia,  and  G.  L.  Fahnenstiel. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  2,  p  136-141,  1986.  3  fig,   1  tab,  39  ref. 

Descriptors:  'Nutrients,  'Cycling  nutrients,  'Or- 
ganic carbon,  'Lake  Michigan,  'Excretion,  *Phy- 
toplankton,  'Algae,  Carbon  cycle,  Carbon-14,  Me- 
tabolism, Incubation,  Isotope  studies,  Bioaccumu- 
lation. 

Algal  external  metabolites  have  been  claimed  to  be 
an  important  carbon  source  for  aquatic  heterotro- 
phic bacteria.  The  release  by  algae  of  recently- 
fixed  carbon  was  measured  by  following  the  accu- 
mulation of  carbon  14  organic s  in  filtrates  of  Lake 
Michigan  samples  incubated  under  natural  light  for 
8  to  26  h.  Pretreatment  of  samples  with  an  antibiot- 
ic and  a  suite  of  nonradioactive  amino  acids,  to 
prevent  microbial  uptake  of  excreted  products,  did 
not  affect  the  apparent  release  rates  which  ranged 
between  2  and  21%  of  short-term  autotrophic  pro- 
duction. Comparison  of  the  release  rates  of  0.42  to 
1.54  mg  C  per  cu  m  per  day  to  estimates  of 
bacterial  demand  made  during  a  simultaneous 
study  suggests  that  organic  carbon  released  from 
recently-fixed  internal  pools  may  not  alone  support 
bacterial  production.  (Author's  abstract) 
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BYTHOTREPHES  CEDERSTROEMI 

(SCHOEDLER).  (CERCOPAGIDAE:  CLADO- 
CERA):  A  NEW  RECORD  FOR  LAKE  ONTAR- 
IO, 

Beak  Consultants,  Inc.,  Akron,  NY. 

C.  Lange,  and  R.  Cap. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  2,  p  142-143,  1986.  2  fig,  5  ref. 

Descriptors:  'Cladocera,  'Bythotrephes,  'Lakes 
Ontario,  'Populations,  'Species  composition,  Zoo- 
plankton,  Taxonomy. 

Specimens  of  the  cladoceran,  Bythotrephes  ceder- 
stroemi  (Schodler),  were  identified  from  samples 
obtained  from  the  New  York  State  Electric  and 
Gas  Corporation's  Somerset  Coal  Generating  Sta- 
tion near  Lake  Ontario  at  Somerset.  This  organism, 
not  previously  reported  in  Lake  Ontario,  was 
present  in  samples  from  September  through  De- 
cember 1985.  (McFarlane-PTT) 
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FIRST  RECORDS  OF  A  EUROPEAN  CLADO- 
CERAN, BYTHOTREPHES  CEDERSTROEMI, 
IN  LAKES  ERLE  AND  HURON, 

Fish  and  Wildlife  Service,  Sandusky,  OH.  Biologi- 


cal Station. 

M.  T.  Bur,  D.  M.  Klarer,  and  K.  A.  Krieger. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  2,  p  144-146,  1  tab,  13  ref. 

Descriptors:  'Cladocera,  'Bythotrephes,  'Lake 
Erie,  'Lake  Huron,  'Species  composition,  Zoo- 
plankton,  Taxonomy,  Predation,  Food  chains, 
Great  Lakes. 

Adult  forms  of  the  cladoceran  Bythotrephes  ceder- 
stroemi  Schoedler  (Cercopagidae),  a  widespread 
Eupopean  freshwater  zooplankter,  occurred  in  the 
stomachs  of  four  common  species  of  Lake  Erie  fish 
(yellow  perch,  white  perch,  white  bass,  and  wal- 
leye) collected  in  early  October  1985.  The  fish 
were  collected  at  several  stations  in  the  nearshore 
open  waters  of  the  central  basin  between  Ashtabu- 
la and  Huron,  Ohio.  Other  investigators  have  seen 
this  species  in  other  locations  in  Lake  Erie  and  also 
in  Lake  Huron.  The  report  of  B.  cederstroemi  in 
Lake  Huron  in  December  1984  appears  to  be  the 
first  record  of  this  species  in  North  America. 
(McFarlane-PTT) 
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DISSOLVED-OXYGEN  DEPRESSION  UNDER 
ICE  COVER  IN  TWO  YUKON  RIVERS, 

Inland  Waters  Directorate,  Vancouver  (British  Co- 
lumbia). Pacific  and  Yukon  Region. 
For  primary  bibliographic  entry  see  Field  2C. 
W87-04757 


HYDRAULICS  OF  FLOODPLALN  FLOWS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-04768 


PLANT  VIRUSES  IN  RIVERS  AND  LAKES, 

Biologische      Bundesanstalt      fuer      Land-      und 

Forstwirtschaft,  Brunswick  (Germany,  F.R.).  Inst. 

fuer  Viruskrankheiten  der  Pflanzen. 

For  primary  bibliographic  entry  see  Field  5A. 
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RESTORATION  OF  TWO  LOWLAND  LAKES 
BY  ISOLATION  FROM  NUTRIENT-RICH 
WATER  SOURCES  WITH  AND  WITHOUT  RE- 
MOVAL OF  SEDIMENT, 

University  of  East  Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-04832 


BATTLING  A  RISING  GREAT  SALT  LAKE, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-04837 


EFFECT  OF  WATER  BALANCE  ON  GROWTH 
AND  CALCIUM  MOBILIZATION  OF  EMBRY- 
ONIC PAINTED  TURTLES  (CHRYSEMYS 
PICTA), 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
M.  J.  Packard,  and  G.  C.  Packard. 
Physiological  Zoology  PHZOA9,  Vol.  59,  No.  4,  p 
398-405,  July- August  1986.  7  fig,  4  tab,  21  ref.  NSF 
Grant  DCB  83-08555. 

Descriptors:  'Water  pollution  effects,  'Water  ex- 
change, 'Metabolism,  'Hydrologic  budget,  'Calci- 
um, 'Turtles,  Embryonic  growth  stage,  Eggs. 

Flexible-shelled  eggs  of  painted  turtles  were  incu- 
bated in  wet  and  dry  substrates  to  elicit  different 
patterns  of  net  water  exchange  between  eggs  and 
their  environment.  Embryos  exposed  to  wet  sub- 
strates consumed  yolk  more  rapidly,  grew  faster 
and  incubated  longer  than  did  embryos  exposed  to 
dry  substrates.  Hatchlings  emerging  in  wet  envi- 
ronments were  larger  and  contained  less  residual 
yolk  than  hatchlings  emerging  in  dry  environ- 
ments. Embryos  exposed  to  wet  and  dry  conditions 
relied  on  both  yolk  and  eggshell  to  supply  the 
calcium  required  for  development.  However,  em- 
bryos exposed  to  wet  substrates  used  the  eggshell 
for  a  larger  proportion  of  their  calcium  (56%)  than 
did  embryos  exposed  to  dry  substrates  (40%).  Re- 
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sulunl  yolk  of  hatchlings  in  both  groups  contained 
less  than  one  milligram  of  calcium.  Consequently, 
residual  yolk  cannot  support  growth  of  neonates  at 
or  near  levels  characteristic  of  late-term  embryos. 
Thus,  the  larger  energy  reserve  avalable  to  small 
hatchlings  in  the  form  of  a  large  residual  yolk 
probably  can  be  used  only  to  support  maintenance 
metabolism,  and  the  young  must  begin  to  forage 
soon  after  emerging  from  the  nest  if  growth  of 
both  hard  and  soft  tissues  is  to  continue.  (Author's 
abstract) 
W87-04847 


IMPLICATIONS  OF  MARSH  SIZE  AND  ISO- 
LATION FOR  MARSH  BIRD  MANAGEMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 

For  primary  bibliographic   entry   see   Field   6G. 
W87-04872 


INTERACTION       OF       CERTAIN       HEAVY 
METALS  WITH  LAKE  HUMIC  ACLDS, 

Kashmir  Univ.,  Srinagar  (India).  Centre  of  Re- 
search for  Development. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04884 


DIATOM-INFERRED  PH   CALIBRATION   OF 
LAKES  NEAR  WAWA,  ONTARIO, 

Trent  Univ.,  Peterborough  (Ontario).  Environmen- 
tal Centre. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04938 


DIRECT   DISTRIBUTION   MODEL   FOR   RE- 
GIONAL AQUATIC  ACIDLFICATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04941 


MODEL  FOR  WETLAND  SURFACE  WATER 
DYNAMICS, 

Michigan    Science    and    Engineering    Associates, 

Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04957 


NATURAL  AND  ANTHROPOGENIC  CAUSES 
OF  LAKE  ACIDIFICATION  IN  NOVA  SCOTIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04985 


ECOLOGICAL  GENETICS  OF  THE  CYCLIC 
PARTHENOGENS,  DAPHNIA  LONGISPENA 
AND  DAPHNIA  PULEX, 

Helsinki  Univ.  (Finland).  Dept.  of  Genetics. 

H.  Korpelainen. 

Hereditas   HEREAY,   Vol.    105,   No.    1,   p  7-16, 

October  1986.  1  fig,  9  tab,  22  ref. 

Descriptors:  *Genetic  diversity,  'Genetic  studies, 
•Parthenogens,  'Cladophora,  'Ponds,  'Seasonal 
variation,  Ecology,  Genetic  structure,  Population 
dynamics,  Populations,  Finland,  Competition. 

A  population  of  Daphnia  longispina  which  inhabit- 
ed a  rock  pool  in  southern  Finland  was  found  to 
possess  a  relatively  stable  genetic  structure,  while  a 
population  of  D.  pulex  appeared  genetically  unsta- 
ble. Unlike  the  population  of  D.  magna  inhabiting 
singe  species  pools  in  the  same  area  and  which 
maintained  approximately  the  same  level  of  genetic 
variation  throughout  seasons,  the  D.  pulex  popula- 
tion was  characterized  by  decreasing  genetic  di- 
versity toward  autumn  and  across  years.  A  clue  to 
the  surprisingly  different  behavior  of  the  D.  pulex 
population  could  be  different  biotic  selective  pres- 
sures. The  population  of  D.  longispina  and  D. 
pulex  studied  here  had  to  compete  with  another 
closely  related  species,  D.  magna.  D.  longispina 
appeared  to  outcompete  D.  magna  completely, 
while  D.  pulex  was  exposed  to  more  continuous 
competition.  Selection  favoring  a  few  well  compet- 


ing clones  is  a  likely  explanation  for  the  extensive 
decrease  in  genetic  diversity  observed  in  the  popu- 
lation of  D.  Pulex.  (See  also  W87-04991)  (Author's 
abstract) 
W87-04990 


COMPETITION  BETWEEN  CLONES:  AN  EX- 
PERIMENTAL STUDY  IN  A  NATURAL  POPU- 
LATION OF  DAPHNIA  MAGNA, 

Helsinki  Univ.  (Finland).  Dept.  of  Genetics. 

H.  Korpelainen. 

Hereditas  HEREAY,  Vol.    105,  No.   1,  p  29-35, 

October  1986.  1  fig,  3  tab,  15  ref. 

Descriptors:  'Genetic  diversity,  'Competition, 
•Clones,  'Genetic  studies,  'Population  dynamics, 
•Ponds,  Competing  use,  Habitats,  Aquatic  habitats, 
Species  diversity,  Finland,  Populations. 

A  competition  experiment  was  carried  out  in  a 
natural  population  of  Daphnia  magna  inhabiting  a 
small  rock  pool  in  southern  Finland  by  introducing 
individuals  from  a  laboratory  grown  clone  into  the 
population.  The  experiment  tested  the  hypothesis 
that  the  high  degree  of  genetic  divergence  ob- 
served in  Daphnia  populations  would  at  least 
partly  be  maintained  by  competitive  interactions 
which  prevent  a  new  clone  from  becoming  an 
established  member  of  the  population.  The  intro- 
duced clone  proved  to  be  inferior  in  the  competi- 
tion, and  in  only  a  few  weeks  the  original  clones 
outcompeted  the  new  clone  to  a  low  frequency. 
Accordingly,  the  genetic  composition  of  the  popu- 
lation recovered  from  the  artificial  disturbance.  D. 
magna  populations  seem  to  inhabit  contrasting 
habitats  with  unique  selection  pressures,  which 
leads  to  population  differentiation.  In  general,  habi- 
tat discontinuity  and  restricted  gene  flow  together 
with  interference  competition  among  conspecific 
genotypes  confer  an  excellent  opportunity  for  ge- 
netic divergence  among  populations.  (See  also 
W87-04990)  (Author's  abstract) 
W87-04991 


ECOLOGY  OF  SCENEDESMUS  BLOOMS, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

G.  B.  Reddy,  V.  Venkateswarlu,  and  A.  N.  Rao. 

Indian  Journal  of  Botany  LTBODX,  Vol.  8,  No.  2, 

p  145-147,  December  1985.  1  tab,  5  ref. 

Descriptors:  'Bioaccumulation,  'Scenedesmus, 
•Nutrients,  *Eutrophication,  'Algae,  Ecology, 
Physicochemical  properties,  Proteins,  Carbohy- 
drates, Cisterns,  India. 

Scenedesmus  armatus  var.  major  G.  M.  Smith  and 
Scenedesmus  dimorphus  (Turp.)  Kuetz  growing  in 
a  rocky  cistern  and  in  rocky  pans  located  on  the 
Osmania  University  campus  were  studied.  The 
blooming  algae  were  abundant  in  these  environ- 
ments so  the  physicochemical  parameters  including 
temperature,  pH,  and  the  amount  of  protein,  carbo- 
hydrate, organic  matter  and  inorganics  were  deter- 
mined. The  Scenedesmus  species  under  investiga- 
tion appeared  to  have  efficient  nutrient  uptake  and 
developed  blooms  in  the  presence  of  rich  nutrients. 
(Wood-PTT) 
W87-04999 


ECOLOGICAL  STUDLES  IN  SOME  PONDS  OF 
OSMANIA  UNIVERSITY  CAMPUS  WITH  SPE- 
CIAL REFERENCE  TO  BOTTOM  LIVING 
ALGAE:  I.  PHYSICO-CHEMICAL  FACTORS, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

A.  N.  Rao. 

Indian  Journal  of  Botany  LIBODX,  Vol.  8,  No.  2, 

p  148-152,  December  1985.  3  tab,  22  ref. 

Descriptors:  'Nutrients,  'Ecology,  'Algae, 
•Ponds,  •Physicochemical  properties,  India, 
Chlorides,  Phosphates,  Ammonia,  Nitrates,  Sili- 
cates, Dissolved  oxygen,  Oxygen,  Iron,  Hydrogen 
ion  concentration,  Water  analysis,  Osmania  Uni- 
versity. 

The  physicochemical  characteristics  of  three  fresh 
water  ponds  on  the  Osmania  University  campus 
were  studied  over  a  period  of  two  years.  Chlor- 


ides, phosphates  and  ammonia  were  found  in  low 
concentrations.  Nitrates  and  silicates  were  record- 
ed in  high  proportions.  Dissolved  oxygen  was  ob- 
served in  moderate  quantities  but  the  iron  content 
was  low.  Vegetation  types  were  listed  and  includ- 
ed the  angiospermic  species  Ottelia  alismoides, 
Limnophila  heterophylla,  and  Ipomoea  aquatica. 
(Wood-PTT) 
W87-O5OO0 


MODELLING  THE  FATE  OF  MIREX  AND 
LINDANE  IN  LAKE  ONTARIO,  OFF  THE  NI- 
AGARA RIVER  MOUTH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Simulation  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05002 


ECOSYSTEM'S  MEMORY  IN  THE  CONTEXT 
OF  STRUCTURAL  DYNAMICS, 

Kinneret  Limnological  Lab.,  Tiberias  (Israel). 
H.  Volohonsky. 

Ecological  Modelling  ECMODT,  Vol.  33,  No.  1,  p 
59-75,  September  1986.  7  ref. 

Descriptors:  'Ecosystems,  'Structural  dynamics, 
•Mathematical  equations,  •Mathematical  analysis, 
•Mathematical  studies,  'Energy,  Energy  dissipa- 
tion, Populations,  Chemical  composition. 

A  quaternion  describing  dissipative  system  states 
and  interactions  in  terms  of  extensive  (energetic) 
and  intensive  (structural)  characteristics  was  for- 
malized. Absorption,  emission  and  dissipation  of 
energy  are  presented  in  terms  of  rotations  towards 
certain  axes  of  quaternion  space.  Structural  param- 
eters may  be  associated  with  'memory'  of  ecosys- 
tem channels  (populations)  and  of  the  overall 
system.  A  simple  analysis  demonstrates  that  self 
reproduction  of  populations  and  ecosystem's 
steady  state  (or  'self  reproduction  of  the  ecosys- 
tem') are  incompatible  in  conditions  of  constant 
chemical  composition,  meaning  that  no  ecosystem 
can  persist  forever.  However,  ecosystems  find 
ways  to  persist  for  periods  longer  than  time  scales 
of  individual  development  of  their  leading  species 
through  the  set  of  strategies  generally  resulting  in 
increased  structural  characteristics.  (Author's  ab- 
stract) 
W87-O5004 


UPTAKE  OF  AMLNO  ACLDS  BY  CULTURED 
AND  FRESHLY  ISOLATED  SYMBIOTIC 
CHLORELLA, 

Oxford  Univ.  (England).  Dept.  of  Plant  Sciences. 
P.  J.  McAuley. 

New  Phytologist  NEPHAV,  Vol.  104,  No.  3,  p 
415-427,  November  1986.  6  fig,  6  tab,  36  ref. 

Descriptors:  'Bioaccumulation,  'Cultures,  'Nutri- 
ents, Proline,  Serine,  Alanine,  Glycine,  Glutamine, 
Arginine,  Lysine,  Hydrogen  ion  concentration, 
Growth,  Cells,  Metabolism,  Accumulation. 

Amino  acid  uptake  was  investigated  in  two  cul- 
tured strains  of  symbiotic  Chlorella  sp.,  3N813A 
and  NC64A,  and  in  Chlorella  algae  freshly  isolated 
from  symbiosis  with  the  European  strain  of  Hydra 
viridissima;  E/E  algae  (the  natural  symbiont)  and 
E/3N  and  E/NC  algae  (3N813A  and  NC64A  in 
artificial  symbiosis).  Cultured  3N813A  possessed  at 
least  two  active  uptake  systems,  a  general  system 
transporting  proline,  serine,  alanine,  glycine  and 
glutamine,  and  one  transporting  arginine  and  lysine 
(although  uptake  of  the  latter  was  low).  Unusually, 
arginine  appeared  to  be  transported  in  its  neutral 
form,  since  low  pH  inhibited  uptake.  Cultured 
NC64A  possessed  only  the  arginine/lysine  system, 
but  in  E/NC  isolated  from  symbiosis  the  general 
system  was  also  present.  Algae  freshly  isolated 
from  symbiosis  showed  a  more  active,  rapidly  satu- 
rated general  transport  system  than  cultured 
3N813A,  in  which  uptake  was  linear  over  a  2  h 
time  course.  Uptake  of  arginine  was  not  affected 
by  growth  in  symbiosis,  but  both  E/3N  and  E/NC 
algae  took  up  lysine  at  a  faster  rate  than  cultured 
3N813A  and  NC64A.  Attempts  to  introduce 
higher  activity  of  the  two  transport  systems  in 
cultured  algae  were  mostly  unsuccessful.  Growth 
in  nitrogen-deficient  medium  reduced  rather  than 


34 


increased  uptake  of  proline  and  alanine  by 
3N813A,  and  it  had  no  effect  on  lysine  uptake;  and 
although  this  treatment  increased  uptake  of  lysine 
by  NC64A,  neither  nitrogen  deficiency  nor  pre- 
treatment  withglucose  induced  the  general  trans- 
port system.  The  implications  of  the  ability  of 
algae  symbiotic  with  hydra  to  take  up  amino  acids 
are  discussed  with  special  reference  to  host  cell 
regulation  of  algal  cell  division.  (Author's  abstract) 
W87-O5005 


TROPHIC  STRUCTURE  IN  SOUTHERN  ON- 
TARIO STREAMS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  N.  Bowlby,  and  J.  C.  Roff. 

Ecology  ECOLAR,  Vol.  67,  No.  6,  p  1670-1679, 

December  1986.  3  fig,  6  tab,  51  ref. 

Descriptors:  *Population  dynamics,  'Streams, 
•Trophic  level,  *Biomass,  'Fish,  *  Invertebrates, 
•Microorganisms,  *Food  chains,  Ontario,  Habitats, 
Riffles,  Shallow  water,  Predation,  Limiting  nutri- 
ents, Prediction. 

The  biomass  and  abundance  of  organisms  at  the 
nonpiscivorous  fish,  benthic  invertebrate  predator 
and  nonpredator,  and  microcommunity  trophic 
levels  at  30  stream  sites  in  southern  Ontario  were 
examined  to  test  the  food  limitation,  predation,  and 
habitat  limitation  hypotheses  of  regulation  of 
trophic  structure.  The  presence  of  piscivorous  fish 
at  seven  sites  allowed  a  direct  contrast  between  the 
predictions  of  the  'bottom-up'  (food  limitation)  and 
top-down'  (predator  limitation)  hypotheses.  Also, 
the  size-efficiency  hypothesis  (size-selective  preda- 
tion) at  the  nonpiscivorous  fish  and  benthic  inver- 
tebrate trophic  levels  was  tested.  In  the  presence  of 
piscivores,  the  biomass  of  nonpiscivorous  fish  was 
lower  and  the  biomass  and  abundance  of  benthic 
invertebrates  were  higher  than  in  the  absence  of 
piscivores.  Microcommunity  biomass  did  not  differ 
at  sites  with  versus  sights  without  piscivores.  Thus, 
the  bottom-up  hypothesis  was  rejected  in  favor  of 
the  top-down  hypothesis.  The  influences  of  the  top 
trophic  level  on  lower  levels  decreased  with  'dis- 
tance' from  the  top  of  the  food  chain.  Also,  benthic 
invertebrate  predators  were  larger  in  the  presence 
of  piscivores,  consistent  with  the  size-efficiency 
hypothesis.  The  habitat  limitation  hypothesis  was 
also  supported  at  the  benthic  invertebrate  and  non- 
piscivorous fish  trophic  levels.  Invertebrate  bio- 
mass and  abundance  were  positively  related  to 
extent  of  riffles,  whereas  fish  biomass  and  abun- 
dance were  negatively  related  to  extent  of  riffles. 
This  complementary  distribution  may  be  deter- 
mined by  fish  predation  on  the  invertebrates.  (Au- 
thor's abstract) 
W87-05010 


EFFECTS  OF  SMALL  IMPOUNDMENTS  ON 
HYDROPSYCHID  CADDISFLY  PRODUCTION 
IN  VALLEY  CREEK,  MINNESOTA 

Toronto  Univ.  (Ontario).  Dept.  of  Zoology. 

R.  J.  Mackay,  and  T.  F.  Waters. 

Ecology  ECOLAR,  Vol.  67,  No.  6,  p  1680-1686, 

December  1986.  1  fig,  5  tab,  33  ref. 

Descriptors:  *Productivity,  •Caddisflies,  *Species 
composition,  *Insects,  *Reservoirs,  'Streams,  Rif- 
fles, Shallow  water,  Valley  Creek,  Minnesota, 
Larvae,  Populations,  Seston,  Mosses,  Algae,  Sand. 

Annual  production  by  filter-feeding  caddisfly 
larvae  (Trichoptera:  Hydropsychidae)  was  estimat- 
ed by  the  size-frequency  method  and  compared  in 
riffles  immediately  above  and  below  small  (<  1  ha) 
impoundments  or  ponds  at  three  sites  in  Valley 
Creek,  Minnesota  in  1982-1983.  At  all  three  sites, 
production  was  significantly  higher  below  im- 
poundments than  above.  At  the  most  upstream  site, 
annual  production  by  Hydropsyche  slossonae  was 
0.9  g/sq  m  (dry  mass)  in  the  upper  riffle  but  was 
40.0  g/sq  m  in  the  riffle  located  below  inputs  by 
ponds  beside  the  main  stream.  At  the  middle  site, 
production  by  H.  slossonae  and  a  small  population 
of  Cheumatopsyche  pettiti  was  16.2  g/sq  m  in  the 
upper  riffle,  but  was  31.7  g/sq  m  below  two  main- 
stream impoundments  and  a  side  pond.  At  the 
lowermost  site,  production  by  co-dominants  H. 
slossonae  and  C.  pettiti  together  with  Hydrop- 
syche riola  totalled  5.8  g/sq  m  in  the  upper  riffle 


but  34.9  g/sq  m  below  a  mainstream  impoundment. 
Although  the  number  of  hydropsychid  species  in- 
creased at  successive  downstream  sites,  the  propor- 
tionate representation  of  species  in  the  upper  riffle 
at  a  given  site  was  almost  identical  to  that  in  the 
lower  riffle.  The  higher  production  in  lower  riffles 
was  attributed  to  factors  in  pond  or  impoundment 
outflows  that  provided  favorable  conditions  for 
species  already  established  in  the  reach  of  creek 
containing  the  impoundment.  The  most  likely 
factor  was  postulated  to  be  an  increase  in  abun- 
dance or  quality  of  seston.  Other  factors  were 
better  growths  of  moss  and  filamentous  algae, 
which  provided  attachment  sites  for  retreat  con- 
struction, and  the  absence  of  abrasive  sand  after 
deposition  in  impoundments.  (Author's  abstract) 
W87-05011 


BOGS  AS  BEAVER  HABITAT  IN  NORTH-CEN- 
TRAL MINNESOTA, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  For- 
estry and  Wildlife  Management. 
A.  J.  Rebertus. 

The  American  Midland  Naturalist  AMNAAF, 
Vol.  116,  No.  2,  p  240-245,  October  1986.  1  fig,  2 
tab,  14  ref. 

Descriptors:  *Wildlife  habitats,  *Bogs,  *Beaver 
habitats,  'Lakes,  'Rivers,  'Dams,  Minnesota, 
Flow,  Seepage,  Moats,  Reservoirs,  Habitats,  Bea- 


Although  beavers  frequently  colonize  lakes  and 
streams  that  are  adjacent  to  bog  areas,  few  (Castor 
canadensis  Huhl.)  researchers  have  mentioned  that 
beavers  are  capable  of  colonizing  bogs  that  lack 
open  water.  In  a  100-sq  km  area  surveyed  for 
beaver  activity,  one-third  of  the  active  colonies 
were  in  bogs  and  two-thirds  were  in  lakes  and 
rivers.  From  1979  to  1981,  the  percent  of  colonies 
in  bogs  increased  from  29%  to  36%.  Of  481  bogs 
in  the  study  area,  200  (42%)  had  current  or  previ- 
ous history  of  beaver  activity  (colony  sites  and 
work  areas).  At  101  bogs  (21%),  dam  construction 
in  seepage  zones  created  flowages.  Most  impound- 
ments were  built  at  brushy  minerotrophic  sites. 
Moats  were  used  at  99  bogs  (21%),  where  beavers 
preferred  sedge-moss  cover  and  avoided  tall  shrub 
and  wooded  cover.  The  results  show  that  bogs  are 
suitable  habitat  for  beavers.  (Alexander-PTT) 
W87-05029 


VEGETATION  PATTERNS  IN  AND  AMONG 
PANNES  (CALCAREOUS  ENTRADUNAL 
PONDS)  AT  THE  INDIANA  DUNES  NATION- 
AL LAKESHORE,  INDIANA 

Indiana  Dunes  National   Lakeshore,   Porter,   IN. 
R.  D.  Hiebert,  D.  A.  Wilcox,  and  N.  B.  Pavlovic. 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  116,  No.  2,  p  276-281,  October  1986.  2  fig,  2 
tab,  17  ref. 

Descriptors:  'Vegetation  patterns,  'Pannes,  'Cal- 
careous ponds,  'Intradunal  ponds,  'Species  com- 
position, 'Species  diversity,  'Aquatic  plants, 
Water  chemistry,  Lake  Michigan,  Ponds,  Mathe- 
matical models,  Hydrology,  Dunes,  Model  studies. 

There  is  a  series  of  intradunal  ponds  (pannes)  just 
inland  from  the  beach  dunes  at  the  Indiana  Dunes 
National  Lakeshore.  These  pannes  differ  in  origin, 
age  and  plant  species  composition  from  numerous 
interdunal  ponds  found  farther  inland  in  older  dune 
systems.  The  pannes  now  provide  habitat  for  plant 
species  found  nowhere  else  in  Indiana.  The  rela- 
tionships between  plant  species  composition  and 
dispersion,  water  chemistry  and  water  depth/depth 
to  water  table  were  studied  in  five  calcareous 
intradunal  ponds  bordering  the  southern  tip  of 
Lake  Michigan.  The  panne  systems  contained  eight 
plant  species  threatened  and  endangered  in  Indi- 
ana. The  aquatic  zone  was  dominated  by  Chara, 
the  pond  edge  by  Rhynchospora  capillacea,  Juncus 
balticus  and  Utricularia  cornuta,  and  the  area  sur- 
rounding the  pond  by  Hypericum  kalmianum.  The 
water  chemistry  was  typical  of  hardwater  ponds  in 
the  area,  probably  affecting  species  composition 
but  not  species  dispersion  within  the  pannes.  A 
significant  correlation  between  the  first  axis  scores 
from  a  reciprocal-averaging  ordination  and  water 
depth/depth  to  water  was  demonstrated.   Panne 


WATER  CYCLE— Field  2 
Lakes — Group  2H 

species  are  fitted  to  a  model  based  on  hydrology 
proposed  by  van  der  Laan  for  dune-slack  vegeta- 
tion in  the  Netherlands.  (Alexander-PTT) 
W87-05030 


PAUL  AND  PETER  LAKES:  A  LIMING  EX- 
PERIMENT REVISITED, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-O5031 


EFFECT  OF  MISSISSIPPI  RIVER  DELTA 
LOBE  DEVELOPMENT  ON  THE  HABITAT 
COMPOSITION  AND  DIVERSITY  OF  LOUISI- 
ANA COASTAL  WETLANDS, 
Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05032 


HISTORICAL  AND  ECOLOGICAL  SOURCES 
OF  VARIATION  AMONG  LAKE  POPULA- 
TIONS OF  THREESPENE  STICKLEBACKS, 
GASTEROSTEUS  ACULEATUS,  NEAR  COOK 
ENLET,  ALASKA, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 
Ecology  and  Evolution. 

R.  C.  Francis,  J.  V.  Baumgartner,  A.  C.  Havens, 
and  M.  A.  Bell. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
No.  10,  p  2257-2265,  October  1986.  3  fig,  7  tab,  60 
ref.  NSF  Grant  BSR81-11013. 

Descriptors:  'Fish  populations,  'Sticklebacks, 
'Fish  morphology,  'Lakes,  'Cook  Inlet,  Multivar- 
iate analysis,  'Alaska,  History,  Ecology,  Evolu- 
tion, Genetics,  Adaptation,  Phytogeny. 

Multivariate  analyses  of  morphological  variation  of 
Gasterosteus  aculeatus  from  24  lakes  in  a  recently 
deglaciated  region  north  of  Cook  Inlet,  Alaska, 
were  performed.  Presence  or  absence  of  the  pelvis 
most  effectively  discriminates  among  populations. 
Intralocality  character  correlations  generally  were 
similar  to  interlocality  correlations,  but  the  among- 
locality  relationship  of  body  depth  with  other  mor- 
phometric  variables  was  different  from  its  relation- 
ships within  localities,  which  suggests  that  genetic 
reorganization  during  the  evolution  of  these  popu- 
lations has  broken  the  expected  correlated  re- 
sponse of  body  depth  with  other  variables.  Varia- 
tion within  different  suites  of  covarying  morpho- 
logical characters  is  best  explained  by  either  histor- 
ical processes  (phylogeny,  gene  flow)  or  the 
present  distribution  of  environmental  variables  (ad- 
aptation). The  set  of  populations  studied  must  have 
been  derived  from  marine  Gasterosteus  within  the 
past  13000  years  and  have  diverged  markedly 
within  a  relatively  short  period  of  time.  Rapid  and 
extensive  diversification  appears  to  characterize 
Gasterosteus  from  recently  deglaciated  regions. 
(Author's  abstract) 
W87-05046 


LITE  HISTORIES  OF  LIMNEPHILUS  EXTER- 

NUS     HAGEN,     ANABOLIA     BIMACULATA 

(WALKER),  AND  NEMOTAULIUS  HOSTTLIS 

(HAGEN)  (TRICHOPTERA,  LEvINEPHrLIDAE) 

IN     A     POND     IN     SOUTHERN     ALBERTA 

CANADA, 

Calgary  Univ.  (Alberta).  Dept.  of  Biology. 

S.  B.  Berte,  and  G.  Pritchard. 

Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 

No.  10,  p  2348-2356,  October  1986.  8  fig,  3  tab,  43 

ref. 

Descriptors:  'Life  history  studies,  'Caddisflies, 
'Ponds,  'Aquatic  insects,  Eggs,  Larvae,  Hatching, 
Reproduction,  Metabolism,  Water  temperature, 
Temperature  effects,  Seasonal  variation,  Diets, 
Water  level,  Growth  rates,  Growth. 

Limnephilus  externus  and  Anabolia  bimaculata  are 
caddisflies  that  typically  inhabit  temporary  pools, 
while  Nemotaulius  hostilis  is  a  species  that  inhabits 
permanent  pools.  In  a  permanent  pond  with  a 
fluctuating  water  level,  both  groups  could  be  ac- 
commodated. The  temporary-pool  species  laid  egg 
masses  on  the  ground  above  the  water  level  in  late 
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summer.  Larvae  hatched  in  the  autumn  but  re- 
mained in  the  masses  until  submersed  by  the  rising 
water  in  the  spring.  Larvae  grew  at  rates  faster 
than  those  for  any  permanent-water  trichopteran 
studied  to  date.  Limnephilus  externus  adults 
emerged  through  August  and  underwent  a  1- 
montn  reproductive  delay.  Anabolia  bimaculata 
adults  emerged  through  July,  but  showed  no  signs 
of  a  reproductive  delay.  By  contrast,  N.  hostilis 
oviposited  on  riparian  vegetation  and  larvae  en- 
tered the  water  on  hatching  in  August.  Larval 
growth  rates  approximated  those  of  other  detriti- 
vorous  shredders  found  in  permanent  waters.  Over 
75%  of  adult  emergence  occurred  in  1  week  at  the 
end  of  May  and  adults  underwent  a  reproductive 
diapause  of  slightly  over  a  month's  duration.  The 
metabolic  cost  of  high  water  temperatures  on  cool- 
adapted  limnephilid  caddisflies  is  postulated  as  the 
driving  force  behind  the  evolution  of  reproductive 
diapause  in  this  family.  (Author's  abstract) 
W87-05047 


CONDUCnVITY-TEMPERATURE  STAND- 
ARDIZATION AND  DISSOLVED  SOLEDS  ES- 
TIMATION IN  A  MEROMICTIC  SALINE 
LAKE, 

British  Columbia   Univ.,   Vancouver.   Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05051 


ALGAL  PICOPLANKTON  FROM  MARINE 
AND  FRESHWATER  ECOSYSTEMS:  A  MULTI- 
DISCD7LINARY  PERSPECTTVE, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
J.  G.  Stockner,  and  N.  J.  Antia. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.    12,  p  2472-2503, 
December  1986.  6  fig,  6  tab,  322  ref. 

Descriptors:  'Primary  productivity,  'Limnology, 
'Estuarine  environment,  *Algae,  *Picoplankton, 
•Reviews,  'Food  chains,  Taxonomy,  Distribution, 
Energy,  Nutrients,  Lakes,  Biochemistry,  Physiolo- 
gy, Euphotic  zone. 

The  discovery  of  minute  (0.2-2.0  micron)  algal 
picoplankton  in  the  late  1970's  in  both  marine  and 
freshwater  ecosystems  has  led  to  a  resurgence  of 
research  activity  throughout  the  world,  addressing 
questions  related  to  taxonomy,  distribution  and 
abundance,  physiology  and  biochemistry,  and  eco- 
logical considerations  of  their  role  in  aquatic  food 
webs.  To  many,  their  discovery  provided  the 
'missing  link'  in  the  controversial  carbon  supply- 
demand  question  in  the  world's  oceans  and  gave 
further  credibility  to  the  emerging  new  paradigm 
on  the  importance  of  microbial  food  webs  in 
energy  transfer  and  nutrient  recycling  in  aquatic 
systems.  The  first  comprehensive  multidisciplinary 
review  of  phototrophic  picoplankton  in  lake  and 
ocean  ecosystems  is  provided.  It  shows  that  while 
algal  picoplankton  are  much  less  abundant  than 
free-living  bacteria  in  the  euphotec  zone  of  lakes 
and  oceans,  they  make  a  higher  contribution  to  the 
picoplankton  biomass  because  of  their  larger  size. 
They  contribute  significantly  to  the  daily  and 
annual  carbon  production  of  lakes  and  oceans. 
Microflagellates  are  probably  the  most  important 
grazers  of  algal  picoplankton  in  aquatic  ecosys- 
tems. However,  the  picoplankton  are  also  grazed 
by  ciliates  and  metazoans,  particularly  in  estuaries 
and  fjords.  (Author's  abstract) 
W87-05053 


DEEL  VERTICAL  MIGRATIONS  AND  HORI- 
ZONTAL   DISTRIBUTIONS    OF    LEMNOCA- 
LANUS   MACRURUS   AND   SENECELLA   CA- 
LANOEDES    (COPEPODA,    CALANOEDA)    EN 
LAKES  OF  SOUTHERN  ONTARIO  IN  RELA- 
TION TO  PLANKTTVOROUS  FISH, 
Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
J.  C.  H.  Carter,  and  K.  A.  Goudie. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.    12,  p  2508-2514, 
December  1986.  4  fig,  3  tab,  33  ref. 

Descriptors:    *Copepods,    'Limnology,    •Crusta- 
ceans,  'Diurnal   variation,   •Nocturnal   variation, 


•Glacial  lakes,  Prediction,  'Migration,  'Species 
composition,  Fish,  Lakes,  Spatial  distributions, 
Transparency,  Ontario. 

The  calanoid  copepods  Limnocalanus  macrurus 
Sars  and  Senecella  calanoides  Juday  are  glacial 
relicts  and,  in  northeastern  North  America,  are 
confined  to  areas  formerly  occupied  by  glacial 
lakes  or  their  spillways.  Because  they  are  usually 
observed  in  the  hypolimnia  of  deeper  lakes,  they 
are  considered  cold  stenotherms.  It  is  also  probable 
that  neither  of  these  large  species  would  be  able  to 
survive  in  well-lit  epilimnia  under  pressure  from 
size-selective  fish  predators.  Limnocalanus  is 
known  to  undergo  extensive  diel  vertical  migra- 
tions; previous  studies  on  migration  of  Senecella 
have  been  inconclusive  because  of  small  samples. 
Patterns  of  diel  vertical  migration  of  these  two 
copepods,  showed  marked  differences  among  four 
lakes  in  southern  Ontario.  It  was  hypothesized  that 
diurnal  and  nocturnal  vertical  distributions  of  these 
two  species  reflect  their  vulnerability  to  planktivo- 
rous  fish,  which  may  include  alewife  (Alosa  pseu- 
doharengus),  yellow  whitefish  (Coregonus  clupea- 
formis),  lake  herring  (Coregonus  artedii),  rainbow 
smelt  (Osmerus  mordax),  yellow  perch  (Perca 
flavescens),  trout-perch  (Percopsis  omiscomaycus), 
and  rainbow  trout  (Salmo  gairdneri).  Horizontal 
distributions  of  the  two  copepods  also  differed 
among  four  lakes:  during  early  summer  both  spe- 
cies occurred  in  much  shallower  waters  in  lakes 
with  low  transparency  than  in  clearer  lakes.  (Alex- 
ander-PTT) 
W87-05054 


PREDICTION  OF  EMERGENT  AND  FLOAT- 
ING-LEAVED MACROPHYTE  COVER  IN 
CENTRAL  SWEDISH  LAKES, 

North  Carolina  Univ.  at  Chapel  Hill.  Dept.  of 
Biochemistry. 

V.  H.  Smith,  and  M.  Wallsten. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.   43,  No.    12,   p  2519-2523, 
December  1986.  2  fig,  4  tab,  27  ref. 

Descriptors:  'Macrophytes,  'Lake  morphometry, 
'Nutrients,  'Limnology,  'Aquatic  plants,  'Mathe- 
matical studies,  Regression  analysis,  Lakes,  Predic- 
tion, Surface  area,  Depth,  Cover,  Vegetation,  Ni- 
trogen, Sweden. 

The  effects  of  nutrients  and  lake  morphometry  on 
the  area]  cover  of  floating-leaved  and  emergent 
macrophytes  in  lakes  was  examined  using  data 
from  a  survey  of  macrophyte  vegetation  in  central 
Sweden.  Multiple  regression  analysis  of  data  from 
22  lakes  in  the  Uppland  area  suggest  that  the  peak 
areal  cover  (hectares)  of  emergent  vegetation  is 
predictable  from  lake  surface  area,  mean  depth, 
and  annual  mean  total  nitrogen  concentration  in 
the  lake  water.  The  data  also  suggest  that  the 
percent  cover  of  emergent  macrophytes  is  predict- 
able from  mean  depth  and  total  nitrogen.  Howev- 
er, the  factors  influencing  floating-leaved  macro- 
phyte cover  are  not  as  clear.  (Alexander-PTT) 
W87-05056 


ARSENJTE  TOXICITY  AND  ARSENITE  TOL- 
ERANCE EN  THE  CYANOBACTERIUM  SYNE- 
CHOCOCCUS  LEOPOLEENSIS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C 
W87-05058 


ECOLOGICAL  INTERPRETATION  OF  THE 
CHEMISTRY  OF  MIRE  WATERS  FROM  SE- 
LECTED SITES  EN  EASTERN  CANADA, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-05061 
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PHOTOSYNTHESIS  AND  GROWTH  OF 
WATER  HYACINTH  UNDER  C02  ENRICH- 
MENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Botany. 


For   primary   bibliographic   entry   see   Field   2D. 
W87-04376 


EFFECT  OF  ASULAM  ON  WATER  POTEN- 
TIAL AND  NITRATE  REDUCTION, 

Universidad  del  Pais  Vasco,  Bilbao  (Spain).  Dept. 
de  Fisiologia  Vegetal. 

A.  Munoz-Rueda,  C.  Gonzalez-Murua,  J.  M. 
Becerril,  C.  Arreseigor,  and  M.  Sanchez-Diaz. 
Plant  Science  PLSCE4,  Vol.  46,  No.  1,  p  21-27, 
1986.  5  fig,  28  ref. 

Descriptors:  'Enzymes,  'Nitrate  reduction,  'Ni- 
trates, ,  'Lucerne,  'Clover,  'Asulam,  Stomata, 
•Leaves,  'Water  potentials.  Herbicides. 

Nitrate  and  nitrite  reductase  activities,  stomata! 
response  and  water  potential  were  measured  in 
Medicago  sativa  (cv.  Aragon)  and  Trifolium  pra- 
tense  (cv.  Violeta)  subjected  to  asulam  (methyl(4- 
aminobenzenesulfonyl)carbamate  concentrations  of 
0.15  mM,  1.5  mM,  and  15  mM.  The  shoots  of  the 
asulam-treated  plants  lost  their  turgidity  since  the 
fresh  weight/dry  weight  ratio  decreased  and  a 
decay  of  water  potential  was  observed,  and  conse- 
quently stomatal  resistance  was  increased.  Asulam 
treatment  (15  mM)  induced  80%  stomatal  closure 
in  both  species  after  7  days.  The  nitrate  and  nitrite 
reductase  activities  appeared  to  be  very  sensitive  to 
this  herbicide.  In  general,  clover  was  more  sensi- 
tive to  asulam  than  lucerne.  (Author's  abstract) 
W87-04382 


EFFECT  OF  SIMULATED  WET  SPRING  CON- 
DITIONS ON  THE  RELATIVE  EFFICIENCY 
OF  THREE  FORMS  OF  NITROGEN  FERTIL- 
IZER ON  GRASSLAND, 

Agriculture  and  Food  Science  Centre,  Belfast 
(Northern  Ireland).  Agricultural  and  Food  Chem- 
istry Research  Div. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04385 


ROOT  REGULATED  WATER  RELATION- 
SHIPS AND  GROWTH  OF  GROUNDNUT 
PLANTS, 

Andhra  Pradesh  Agricultural  Univ.,  Hyderabad 

(India). 

V.  Ramesh  Babu,  and  A.  Nageswara  Rao. 

Annals  of  Arid  Zone  ANAZBX,  Vol.  24,  No.  4,  p 

310-325,  December  1985.  6  fig,  2  tab,  30  ref. 

Descriptors:  'Peanuts,  'Groundnuts,  'Plant 
growth,  'Root  system,  'Plant  water  relations,  De- 
velopment, Vigor,  Seedlings,  Leaves,  Seed  grad- 
ing. 

An  attempt  was  made  to  determine  the  effect  of 
kernel  size  in  groundnut  on  the  development  of 
seedling  root  and  leaf  areas  and  the  range  of  varia- 
bility in  the  physiological  performance  of  individ- 
ual groups  of  differing  vigor  with  respect  to  root 
development,  water  relationships,  and  growth. 
Kernel  (seed)  regulated  initial  root  and  shoot  de- 
velopment. The  extent  of  the  root  system  condi- 
tioned plant  water  relationships  and  growth.  Vari- 
ations due  to  initial  seedling  vigor  were  enhanced 
under  drought  conditions.  A  uniform  stand  of 
groundnut  may  be  maintained  by  sowing  a  uniform 
grade  of  kernels.  (Roches ter-Pl  1) 
W87-04386 


RAEN-ENDUCED  DISPERSAL  EN  PUCCINIA 
ARACHIDIS,  STUDEED  BY  MEANS  OF  A 
RAINFALL  SIMULATOR, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Abidjan  (Ivory  Coast).  Lab.  de  Phyto- 

pathologie. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-04387 


INTERCEPTION  OF  RAINFALL  EN  A  HEDGE- 
ROW APPLE  ORCHARD, 

Bristol  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2B. 
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EXTRACTABTLTTY  AND  PLANT  AVAILABIL-       W87-04651 
ITY  OF  MOLYBDENUM  FROM  INORGANIC 
AND  SEWAGE  SLUDGE  SOURCES, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04444 


CELLULAR  READJUSTMENT  OF  BARLEY 
SEEDLINGS  TO  SIMULATED  ACTD  RAIN, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04474 

ECONOMIC  VALUE  OF  SEASONAL-PRECTPI- 
TATION  FORECASTS:  THE  FALLOWING/ 
PLANTING  PROBLEM, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Atmos- 
pheric Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-04521 


LIGHT  ADAPTATION  AND  THE  ROLE  OF 
AUTOTROPHIC  EPIPHYTES  IN  PRIMARY 
PRODUCTION  OF  THE  TEMPERATE  SEA- 
GRASS,  ZOSTERA  MARINA  L., 

Stazione  Zoologica  di  Napoli  (Italy). 
L.  Mazzella,  and  R.  S.  Alberte. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  100,  No.  1-3,  p  165-180,  Sep- 
tember 1986.  5  fig,  4  tab,  26  ref.  NSF  Grant  OCE 
82-14914. 

Descriptors:  'Light  quality,  *Wetland  ecology, 
♦Light  adaptation,  *Epiphytes,  'Photosynthesis, 
•Seagrasses,  'Primary  production,  'Great  Harbor, 
Massachusetts,  Pigment  content,  Chlorophyll. 

Photosynthetic  features  of  Zostera  marina  and  its 
autotrophic  epiphyte  community  were  investigated 
in  a  population  in  the  shallow  water  meadow  in 
Great  Harbor,  Massachusetts.  Photosynthesis 
versus  irradiance  (P-I)  realtionships  were  measured 
with  respect  to  leaf  age  determined  by  the  leaf 
position  in  the  shoot  bundle  and  by  location  of  the 
tissue  along  the  leaf  axis.  The  maximum  photosyn- 
thesis per  sq  dm  increased  nearly  two-fold  along 
the  leaf  axis  from  leaf  bases  to  apices.  Photosyn- 
thetic rate  on  a  chlorophyll  (Chi)  basis  did  not 
increase  as  dramatically  along  the  leaf  axis,  and 
rates  were  lowest  in  tissues  with  the  highest  Chi 
content.  The  P-I  relationships  of  leaves  of  different 
ages  did  not  reveal  photoinhibition  even  at  light 
intensities  >  1400  microE/sq  m/s.  No  photoinhibi- 
tion was  observed  in  leaf  blade  bases,  which  never 
experienced  high  light  levels  in  situ.  The  initial 
slopes  of  the  P-I  curves  and  light  compensation 
and  saturation  values  varied  along  the  leaf  axis  in 
relation  to  in  situ  light  intensity  gradients  and  in 
realtion  to  leaf  or  tissue  age.  The  contribution  of 
the  autotrophic  epiphyte  community  of  Z.  marina 
leaves  to  total  photosynthesis  per  sq  dm  was  be- 
tween 27  and  50%,  and  between  10  and  44%  per 
mg  chlorophyll.  Non-epiphytized  leaves  and  leaves 
from  which  epiphytes  were  removed  showed  es- 
sentially identical  photosynthetic  features.  Light 
intensity  and  age  gradients  along  the  leaf  axis  con- 
trol both  the  photosynthetic  preformance  of  the 
leaves  and  epiphyte  biomass  and  photosynthesis. 
(Author's  abstract) 
W87-04545 


SEASONAL  PATTERNS  OF  GROWTH  AND 
COMPOSITION  OF  PHYTOPLANKTON  IN 
THE  LOWER  CHESAPEAKE  BAY  AND  VICIN- 
ITY, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-04611 


PHOTOSYNTHETIC  ACCLIMATION  AND 
WATER-USE  EFFICTENCY  OF  THREE  SPE- 
CIES OF  UNDERSTORY  HERBACEOUS 
BAMBOO  (GRAMTNEAE)  IN  PANAMA, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Biol- 
ogy. 
For  primary  bibliographic  entry  see  Field  2D. 


TISSUE  WATER  RELATIONS  OF  FOUR  CO- 
OCCURRING  CHAPARRAL  SHRUBS, 

Stanford  Univ.,  CA.  Dept.  of  Biological  Sciences. 
S.  D.  Davis,  and  H.  A.  Mooney. 
Oecologia  OECOBX,  Vol.  70,  No.  4,  p  527-535, 
November  1986.  6  fig,  2  tab,  38  ref,  append.  NSF 
Grants  BSR  831-5675  and  SPI  816-5080. 

Descriptors:  'Water  stress,  'Chaparral  shrubs, 
'Shrubs,  'Water  use  efficiency,  'Drought  effects, 
'Tissue  analysis,  Plant  morphology,  Climates,  Tol- 
erance, Seasonal  variation,  Osmotic  potential, 
Turgor,  Soil  moisture,  Hygrometry. 

Chaparral  shrubs  of  California  have  a  suite  of 
morphological  and  physiological  adaptations  to 
withstand  the  prolonged  summer  droughts  of  a 
mediterranean  climate.  Not  all  species  of  chaparral 
have  the  same  rooting  depth  and  there  is  some 
evidence  that  those  with  shallow  roots  have  tissue 
that  is  most  tolerant  to  water  stress.  The  tissue 
water  relations  of  four  co-occurring  chaparral 
shrubs:  Quercus  durata,  Heteromeles  arbutifolia, 
Adenostoma  fasciculatum,  and  Rhamnus  califor- 
nica  were  tested.  A  pressure-volume  technique  and 
a  dew-point  hygrometer  were  used  to  measure 
seasonal  changes  in  osmotic  potential  when  plant 
tissue  was  fully  hydrated  and  osmotic  potential  at 
predawn,  midday,  and  the  turgor  loss  point.  Sea- 
sonal changes  in  the  minimum  daily  turgor  poten- 
tial, saturated  weight/dry  weight  ratio  of  leaf 
tissue,  and  the  bulk  modulus  of  elasticity  were 
calculated.  All  evidence  indicated  that  Rhamnus 
had  shallow  roots  and  Quercus  deep  roots  The 
results  indicated  that  the  tissue  water  relations  of 
the  four  co-occurring  chaparral  shrubs  were  not 
alike.  Even  though  Rhamnus  had  shallow  roots,  it 
had  the  least  xerophytic  tissue.  Seasonal  osmotic 
potential  and  saturated  weight/dry  weight  ratios 
were  relatively  high  and  bulk  modulus  of  elasticity 
and  minimum  dally  turgor  potentials  were  low. 
Furthermore,  even  though  Quercus  had  deep  roots 
and  experienced  no  seasonal  water  stress  at  the 
study  site,  its  tissue  water  relations  indicated  rela- 
tively high  tolerance  to  water  stress.  It  is  conclud- 
ed that  seasonal  drought  tolerance  of  stem  and  leaf 
tissue  of  co-occurring  chaparral  shrubs  does  not 
necessarily  correspond  to  rooting  depth,  to  soil 
moisture  resources  available  to  the  shrub,  or  to  the 
degree  of  seasonal  water  stress  experienced  by  the 
shrub.  (Author's  abstract) 
W87-04652 


BIOMASS  ACCUMULATION  AND  RESOURCE 
UTILIZATION  IN  CO-OCCURRING  GRASS- 
LAND ANNUALS, 

Stanford  Univ.,  CA.  Dept.  of  Biological  Sciences. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-04653 


EFFECT  OF  SYNTHETIC  DETERGENTS  ON 
GERMINATION  OF  FERN  SPORES, 

National     Botanical     Research    Inst.,     Lucknow 

(India). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04664 


Water  In  Plants— Group  21 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-04760 


IONIC   COMPOSITION   OF   ISOETES   SETA- 

CEA  PLANTS  DURING  REACTTVATION   BY 

REHYDRATION,  (LES  TENEURS  IONIQUES 

DES     PLANTS     DTSOETES     SETACEA     AU 

COURS  DE  LA  REACTTVATION  PAR  REHY- 

DRATATION), 

Paris-6  Univ.  (France).  Lab.  de  Cytologic  et  Mor- 

phogense  Vegetales. 

N.  Michaux-Ferriere. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  10,  p  2171-2177,  October  1986.  5  fig,  6  tab,  26 

ref. 

Descriptors:  'Rehydration  'Water  stress, 
•Drought  resistance,  'Ions,  'Tissue  analysis, 
'Isoetes,  'Plant  physiology,  Calcium,  Potassium, 
Sulfur,  Phosphorus,  Magnesium,  Apical  meristem, 
Cortex,  Central  Stele,  Plant  growth,  Metabolism. 

Ionic  amounts  of  S,  P,  K(  +  ),  Ca(2  +  ),  and 
Mg(2+)  were  determined  chemically  in  different 
parts  of  Isoetes  setacea  (shoot  apical  meristem, 
cortical  zone,  and  central  stele)  for  plants  in 
normal  growth,  in  drought  resistance,  and  during 
rehydration.  Study  of  modifications  in  ionic 
amounts  during  experimental  rehydration  showed 
that  the  significant  increase  of  K(+)  ,  Ca(2+),  and 
Mg(2+ )  by  the  24th  hr  of  experimentation  was  one 
of  the  earliest  signals  observed  for  the  cells  of  the 
apical  meristem  (which  are  at  that  time  blocked  in 
Gl  presynthesis  phase)  as  well  as  for  the  differenti- 
ated cells.  By  the  7th  day  of  rehydration,  just 
before  their  entrance  into  the  synthesis  phase,  mer- 
istematic  cells  have  recovered  ionic  rates  equiva- 
lent to  those  measured  in  active  plants.  The  same 
thing  happens  in  the  nonmeristematic  tissues.  This 
increase  of  ionic  amounts  in  the  whole  plant  can  be 
explained  by  a  differential  entrance  of  ions  with 
water.  This  new  balance  of  the  ionic  amounts 
according  to  the  pattern  found  in  the  active  plants 
can  be  considered  as  a  prerequisite  event  for  the 
recovery  of  an  active  metabolism  for  a  meristema- 
tic  or  differentiated  cell  in  water  stress.  (Author's 
abstract) 
W87-04818 


DEGRADATION  OF  SPARTTNA  LIGNOCEL- 
LULOSE  BY  INDIVIDUAL  AND  MIXED  CUL- 
TURES OF  SALT-MARSH  FUNGI, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 
For  primary  bibliographic  entry  see  Field  5C. 

W87-04819 


EFFECTS  OF  DRILLING  FLUIDS  ON  THA- 
LASSIA  TESTUDINUM  AND  ITS  EPIPHYTIC 
ALGAE, 

University  of  West  Florida,  Pensacola.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04825 


MEASUREMENT  OF  DRY  DEPOSITION  TO 
VEGETATIVE  SURFACES, 

General  Motors  Research  Labs.,  Warren,  MI. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04712 


RECENT  AND  HISTORIC  RED  SPRUCE  MOR- 
TALITY: EVIDENCE  OF  CLIMATIC  INFLU- 
ENCE, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Land- 
scape Architecture  and  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04725 


FOLIAGE  TEMPERATURE:  EFFECTS  OF  EN- 
VIRONMENTAL FACTORS  WITH  IMPLICA- 
TIONS FOR  PLANT  WATER  STRESS  ASSESS- 
MENT AND  THE  C02/CLIMATE  CONNEC- 
TION, 


EFFECTS  OF  ACIDITY  OF  SIMULATED  RAIN 
AND  ITS  INFLUENCE  ON  THE  PHYTOTOXI- 
CITY  OF  CHLORSULFURON  ON  VELVET- 
LEAF  AND  BARLEY, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Plant  Pathology  and  Physiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04826 

COMPARATIVE  STUDY  OF  DECOMPOSI- 
TION, OXYGEN  CONSUMPTION  AND  NU- 
TRIENT RELEASE  FOR  SELECTED  AQUATIC 
PLANTS  OCCURRING  IN  AN  ESTUARINE  EN- 
VIRONMENT, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-04833 
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INFLUENCE  OF  SOME  PHYSICO-CHEMICAL 
FACTORS  ON  CADMIUM  UPTAKE  BY  THE 
GREEN  ALGA  STICHOCOCCUS  BACILLARIS, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-04848 


INFLUENCE  OF  MOISTURE  STRESS  AND  IN- 
DUCED RESISTANCE  IN  PONDERSOSA 
PINE,  PINUS  PONDEROSA  DOUGL.  EX. 
LAWS,  ON  THE  PINE  SAWFLY,  NEODIPRION 
AUTUMNALIS  SMITH, 

Northern  Arizona  Univ.,  Flagstaff.  School  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04851 


EFFECT  OF  HYDROPHILIC  POLYMER  ON 
MEDIA  WATER  RETENTION  AND  NUTRIENT 
AVATLABHTTY  TO  LIGUSTRUM  LUCIDUM, 

Clemson  Univ.,  SC.  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-04858 


EVIDENCE  FOR  THE  PARTICEPATION  OF 
DISSIMILATORY  PROCESSES  EM  MAINTAIN- 
ING HIGH  CARBON  FLUXES  THROUGH  THE 
PHOTOSYNTHETIC  CARBON  REDUCTION 
AND  OXIDATION  CYCLES  IN  WATER 
STRESSED  PHASEOLUS  LEAVES, 
Kaiserslautern  Univ.  (Germany,  F.R.).  Fachber- 
eich  Biologic 

For  primary  bibliographic  entry  see  Field   2D. 
W87-04867 


PHOTOSYNTHETIC  RATE  AND  WATER  RE- 
LATIONS IN  SOME  FOREST  HERBS  IN 
SPRING  AND  SUMMER, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Experimentalenj  Biologie  a  Ekolo- 
gie. 

E.  Masarovicova,  and  P.  Elias. 
Photosynthetica  PHSYB5,  Vol.  20,  No.  2,  p  187- 
195,  1986.  4  fig,  4  tab,  19  ref. 

Descriptors:  'Photosynthesis,  'Drought  effects, 
•Water  use,  'Herbs,  'Seasonal  variation,  Plant  tis- 
sues, Leaves,  Plant  water  potential,  Irradiation, 
Carbon  dioxide,  Conductance. 

Different  net  photosynthetic  rates  and  water  rela- 
tions characteristics  were  analyzed  for  three  spring 
ephemeroides  and  two  summer  species  growing  in 
the  forest  in  spring  and  summer.  Measurements  in 
the  forest  were  completed  by  measurements  of 
irradiation  response  curves  for  carbon  dioxide 
uptake  in  controlled  conditions.  In  spring,  early 
spring  ephemeroides  and  hemi-ephemeroides  as 
well  as  young  leaves  of  summer  species  had  a  high 
net  photosynthetic  rate  and  stomatal  conductance. 
In  summer,  in  the  mature  leaves  of  two  summer 
species,  lower  values  for  maximum  photosynthetic 
rate  and  stomatal  conductance  were  found.  Under 
hard  drought  and  very  high  temperature,  only 
respiration  and  very  low  stomatal  conductance 
were  found.  Maximal  net  photosynthetic  rate  and 
stomatal  conductance  were  found  in  the  morning 
before  maximal  water  saturation  deficit  values 
were  reached.  Water  relations  and  carbon  dioxide 
exchange  in  forest  herbs  were  strongly  affected  by 
moving  sunflecks.  Higher  net  photosynthetic  rate 
and  stomatal  conductance  and  lower  leaf  water 
potential  were  found  in  sunlight  than  in  the  shade. 
Short  term  irradiance  changes  caused  significant 
net  photosynthetic  rate  changes.  Differences  were 
found  in  the  irradiation  response  of  net  photosyn- 
thetic rate  between  spring  (sun)  plants  and  summer 
(shade)  plants  and  between  spring  and  summer 
leaves  of  the  summer  species.  High  specific  leaf 
mass  and  low  specific  leaf  area  were  found  in  the 
spring  species.  The  reverse  was  found  in  the 
summer  species.  (Author's  abstract) 
W87-04868 


DROUGHT  AND  TROPICAL  PASTURE  MAN- 
AGEMENT, 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Crop  Science. 


For  primary  bibliographic  entry  see  Field  3F. 
W87-04869 


INFLUENCE  OF  SOIL  WATER  REGIMES  ON 
VA  MYCORRHIZA.  IV.  EFFECT  ON  ROOT 
GROWTH  AND  WATER  RELATIONS  OF  SOR- 
GHUM BICOLOR, 

Goettingen    Univ.    (Germany,    F.R.).    Inst,    fuer 

Pflanzenbau. 

E.  Sieverding. 

Journal     of     Agronomy     and     Crop     Science 

ZAPFAR,  Vol.  157,  No.  1,  p  36-42,  July  1986.  4 

tab,  18  ref. 

Descriptors:  'Water  stress,  'Drought  resistance, 
•Soil  water,  'Sorghum,  'Root  development,  Plant 
growth,  Morphology,  Phosphorus. 

Non-mycorrhizal  and  mycorrhizal  plants  of  Sor- 
ghum bicolor  were  grown  at  three  water  regimes 
in  a  greenhouse  experiment.  Root  length  and  root 
morphology  of  were  monitored  in  two  soils  for  34 
days.  From  29  days  on,  total  root  length  of  my- 
corrhizal sorghum  was  greater  than  that  of  non- 
mycorrhizal  sorghum  in  moderate  and  high  water 
stress  conditions.  In  one  soil,  a  lower  percentage  of 
coarse  roots  and  smaller  root  length  per  leaf  area 
were  found  with  mycorrhizal  plants.  In  another 
soil,  this  was  only  the  case  with  well  watered 
conditions.  In  general,  all  root  and  water  relation 
parameters  were  less  affected  by  water  stress  when 
plants  were  mycorrhizal.  This  sensitivity  of  my- 
corrhizal sorghum  may  increase  the  tolerance  of 
the  plant  to  drought.  However,  water  relations  of 
plants  were  indirectly  enhanced  by  mycorrhiza  via 
increased  phosphorus  uptake.  (Author's  abstract) 
W87-04870 


WATERMELON  (CITRULLUS  LANATUS) 
PRODUCTION  UNDER  MULCH  AND  TRICK- 
LE IRRIGATION  IN  THE  JORDAN  VALLEY, 

Jordan  Univ.,  Amman. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-04877 


PHYSIOLOGICAL  BASIS  OF  ERRIGATION 
SCHEDULING  FOR  SEED  PRODUCTION  EN 
EGYPTIAN  CLOVER  SYN.  BERSEEM  (TRIFO- 
LIUM  ALEXANDRTNUM  L.)  CROP, 

Indian    Grassland    and    Fodder    Research    Inst.. 

Jhansi. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04878 


INFECTION  WITH  POWDERY  MILDEW  CAN 
ENHANCE  THE  ACCUMULATION  OF  PRO- 
LINE AND  GLYCTNEBETAINE  BY  SALT 
STRESSED  BARLEY  SEEDLINGS, 

Lancaster  Univ.,  Bailngg  (England).  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-04888 


TECHNIQUE  FOR  ECOLOGICAL  STUDIES 
OF  SEED  GERMINATION  EN  RELATION  TO 
SOIL  WATER  POTENTIAL, 

University  Coll.,  Cork  (Ireland).  Dept.  of  Plant 

Science. 

J.  R.  Etherington,  and  C.  E.  Evans. 

Plant  and  Soil  PLSOA2,  Vol.  95,  No.  2,  p  285-288, 

1986.  1  fig,  9  ref. 

Descriptors:  'Water  potentials,  'Germination, 
•Seeds,  'Soil  water  potential,  'Soil-water-plant  re- 
lationships, Carbon  dioxide,  Soil  types,  Culture 
media,  Ecology. 

Seeds  were  germinated  in  soils  of  known  matric 
potential  achieved  by  adding  the  requisite  amount 
of  water  to  air-dry  soil  and  mixing  for  several  days. 
The  quantity  of  water  was  derived  from  calibra- 
tion curves  of  water  content  against  psi  sub  m  by 
use  of  pressure-plate  extraction  equipment.  Soils 
were  transferred  to  plastic  Petri  dishes  in  which 
seeds  were  sown.  Variations  of  the  technique  per- 
mitted germination  counting  through  the  transpar- 
ent dish  lid,  or  by  opening  the  dish  and  either 
reseating  or  discarding  the  replicate  dish.  Measure- 


ments of  ethylene  and  carbon  dioxide  in  the  soil 
atmosphere  suggest  that  neither  gas  accumulated 
to  a  level  which  could  interfere  with  interpreta- 
tions of  results.  Some  species  showed  sensitivity  of 
germination  to  water  potential  which  was  correlat- 
ed with  the  relative  wetness  of  their  habitats.  (Au- 
thor's abstract) 
W87-04898 


RELATIONSHIPS  BETWEEN  WATER  STRESS 
AND   ULTRASOUND    EMISSION    EN   APPLE 
(MALUS  X  DOMESTICA  BORKH.i, 
East  Mailing  Research  Station,  Maidstone  (Eng- 
land). Plant  Physiology  Dept. 
H.  G.  Jones,  and  J.  Pena. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  181, 
p   1245-1254,  August   1986.  4  fig,   1   tab,  24  ref. 

Descriptors:  'Hardwood,  'Water  stress,  'Ultra- 
sonics, 'Apples,  'Cavitation,  'Plant  water  poten- 
tial, 'Irrigation  efficiency,  Drying,  Trees,  Leaves, 
Water  potentials,  Irrigation,  Stress,  Flow. 

The  relationships  between  ultrasound  emissions 
(AEs)  and  water  relations  were  investigated  in 
both  potted  and  field-grown  apple  trees.  AEs  were 
more  frequent  in  unirrigated  than  in  irrigated  trees. 
Evidence  suggests  that  AEs  are  related  to  cavita- 
tion events  in  the  xylem  vessels.  The  threshold  for 
occurrence  of  AEs  was  approximately  -1.0  MPa  in 
all  types  and  sizes  of  tree  studied,  falling  to  -2.0 
MPa  or  lower  after  a  period  of  water  stress.  Ultra- 
sound emissions  were  much  more  frequent  during 
an  initial  drying  to  about  -3.0  MPa  than  in  a  second 
drying  cycle  after  rehydration.  The  reduction  in 
AEs  during  the  second  drying  cycle  was  more 
than  expected  from  a  comparison  of  the  magnitude 
of  water  loss  in  the  two  cycles.  The  cross  sectional 
area  of  wood  that  was  conducting  was  markedly 
reduced  by  a  single  drought  to  -3.0  MPa.  Drilling 
into  the  stem  at  different  distances  from  the  sensor 
provided  further  evidence  that  AEs  represent  cavi- 
tation events.  (Author's  abstract) 
W87-04899 


EFFECTS  OF  OSMOTIC  POTENTIAL  EN  NU- 
TRIENT SOLUTION  ON  DIURNAL  GROWTH 
OF  TOMATO  FRUIT, 

Glasshouse  Crops  Research  Inst.,  Littlehampton 

(England). 

D.  L.  Ehret,  and  L.  C.  Ho. 

Journal  of  Experimental  Botany,  Vol.  37,  No.  182, 

p  1294-1302,  September  1986.  2  fig,  5  tab,  20  ref. 

Descriptors:  'Osmotic  pressure,  'Culture  media, 
'Diurnal  distribution,  'Plant  growth,  'Tomatoes, 
•Nutrients,  'Plant  physiology.  Salinity,  Conduc- 
tivity, Distribution,  Growth,  Fruit  crops,  Humidi- 
ty, Transpiration. 

Tomato  fruit  on  plants  grown  in  circulating  nutri- 
ent solution  were  found  to  exhibit  a  diurnal  cycle 
in  growth  rate,  measured  as  a  change  in  diameter, 
with  a  maximum  during  the  day.  The  diurnal 
growth  cycle  was  less  evident  in  those  fruit  grown 
at  high  electrical  conductivity  (17  mS),  or  on  days 
of  reduced  irradiance.  Girdled  fruit  of  low  conduc- 
tivity plants  grew  at  a  much  reduced  rate  with  a 
diurnal  cycle  in  reverse  to  that  of  ungirdled  fruit, 
while  girdled  fruit  of  high  conductivity  plants 
showed  no  diurnal  growth.  The  evidence  suggests 
that  phloem  and  xylem  water  transport  into  fruit 
operate  on  opposite  diurnal  cycles.  Partitioning  of 
available  xylem  water  in  detached  fruit  between 
the  calyx  and  berry,  as  well  as  within  the  berry, 
was  determined  by  berry  size  and  relative  humidity 
in  the  air.  Although  berry  transpiration  rate  was 
unaffected  by  conductivity  treatment  during  plant 
growth,  water  uptake  capacity  was  greatly  re- 
duced in  the  berry  from  high  conductivity  plants, 
suggesting  an  increased  resistance  in  the  xylem 
transport  system  within  the  fruit.  (Author's  ab- 
stract) 
W87-O49O0 


WATER  MANAGEMENT  EFFECTS  ON  N-USE 
BY  CORN  AND  SUGARBEETS, 

Agricultural    Research    Service,    Mandan,    ND. 
Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 


WATER  CYCLE— Field  2 
Water  In  Plants— Group  21 


W87-04932 


EFFICIENT  IRRIGATION  TIMING  METHODS 
FOR  CORN  PRODUCTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-04933 


ESTIMATING  THE  EFFECTS  OF  UNDER- 
STORY  REMOVAL  FROM  A  DOUGLAS  FIR 
FOREST  USING  A  TWO-LAYER  CANOPY 
EVAPOTRANSPIRATION  MODEL, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Soil 

Science. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-04952 


ECOLOGICAL  STUDIES  IN  SOME  PONDS  OF 
OSMANIA  UNTVERSITY  CAMPUS  WITH  SPE- 
CIAL REFERENCE  TO  BOTTOM  LIVING 
ALGAE:  I.  PHYSICO-CHEMICAL  FACTORS, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05000 


RESPONSE  OF  SELECTED  SALT-TOLERANT 
AND  NORMAL  LINES  OF  FOUR  GRASS  SPE- 
CIES TO  NACL  IN  SAND  CULTURE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  McNeilly,  and  A.  D.  Bradshaw. 
New  Phytologist  NEPHAV,  Vol.  104,  No.  3,  p 
453-461,  November  1986.  2  fig,  4  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Crop  yield, 
•Plant  physiology,  'Salinity,  'Grasses,  'Sodium 
chloride,  'Salt  tolerance,  Sand,  Salts,  Dry  matter, 
Seedlings,  Roots,  Root  development,  Selectivity. 

After  seven  weeks'  growth  in  varying  NaCl  con- 
centrations in  sand  culture,  dry  matter  production 
and  tiller  number  were  compared  for  the  progenies 
of  NaCl-tolerant  selection  lines  and  the  progenies 
of  unselected  control  lines  of  Holcus  lanatus  L., 
Lolium  perenne  L.,  Dactylis  glomerata  L.,  and 
Festuca  rubra  L.  The  tolerant  lines  had  been  pro- 
duced by  selection  at  the  seedling  stage.  In  each 
species,  selected  lines  produced  significantly  more 
dry  matter  and  had  greater  tiller  numbers  than 
unselected  material,  particularly  at  high  levels  of 
NaCl.  Shoot/root  ratios  differed  significantly  only 
in  L.  perenne,  unselected  material  having  higher 
shoot/root  ratio.  These  data  confirm  that  for  these 
four  species,  selection  based  upon  differences  in 
seedling  root  growth  is  a  valid  means  of  selecting 
for  improved  NaCl  tolerance  in  adult  plants,  and 
that  this  tolerance  does  not  lead  to  any  reduced 
performance  in  the  absence  of  NaCl.  (See  also 
W87-05007)  (Author's  abstract) 
W87-05O06 


RESPONSE  TO  NACL  AND  IONIC  CONTENT 
OF  SELECTED  SALT-TOLERANT  AND 
NORMAL  LINES  OF  THREE  LEGUME 
FORAGE  SPECIES  IN  SAND  CULTURE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  McNeilly,  and  A.  D.  Bradshaw. 
New  Phytologist  NEPHAV,  Vol.  104,  No.  3,  p 
463-471,  November  1986.  6  fig,  2  tab,  15  ref. 

Descriptors:  'Forages,  'Crop  yield,  'Tissue  analy- 
sis, 'Plant  physiology,  'Salinity,  'Legumes, 
'Sodium  chloride,  'Ions,  'Salt  tolerance,  Sand, 
Dry  matter,  Salinity,  Selectivity. 

Selected  NaCl-tolerant  lines  of  Trifolium  alexan- 
drinum  L.,  Medicago  sativa  L.,  and  Trifolium  pra- 
tense  L.  produced  significantly  greater  dry  matter 
than  unselected  control  lines  after  four  weeks  of 
growth  in  sand  culture  with  different  NaCl  con- 
centrations. Tolerant  lines  of  all  three  species  gen- 
erally contained  less  Na(+)  but  more  Cl(-)  in  their 
shoots  than  the  normal  lines,  although  these  differ- 
ences were  not  statistically  significant.  Selected 
lines  also  contained  less  K(+)  in  their  shoots  than 
unselected  lines.  Ca(2  +  )  distribution  was  similar  in 
T.  alexandrinum  and  M.  sativa  but  not  in  T.  pra- 


tense,  in  which  the  tolerant  line  had  significantly 
higher  Ca(2-f )  in  the  shoot  than  the  unselected 
line.  (See  also  W87-05OO6)  (Author's  abstract) 
W87-05O07 


EFFECTS  OF  SIMULATED  ACTD  RAIN  ON 
GERMINATTVE  CAPACITY,  GROWTH  AND 
MORPHOLOGY  OF  FOREST  TREE  SEED- 
LINGS, 

Maritimes   Forest   Research   Centre,   Fredericton 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O5O08 


VEGETATION  PATTERNS  IN  AND  AMONG 
PANNES  (CALCAREOUS  INTRADUNAL 
PONDS)  AT  THE  INDIANA  DUNES  NATION- 
AL LAKESHORE,  INDIANA, 

Indiana  Dunes  National  Lakeshore,   Porter,   IN. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05030 


EFFECTS  OF  WATER  STRESS  ON  THE  OR- 
GANIC ACTD  AND  CARBOHYDRATE  COM- 
POSITIONS OF  COTTON  PLANTS, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

J.  D.  Timpa,  J.  J.  Burke,  J.  E.  Quisenberry,  and  C. 

W.  Wendt. 

Plant  Physiology  PLPHAY,  Vol.  82,  No.  3,  p  724- 

728,  November  1986.  5  tab,  15  ref. 

Descriptors:  'Water  stress,  'Organic  acids,  'Car- 
bohydrates, 'Cotton,  'Evapotranspiration,  'Plant 
physiology,  Irrigation,  Tissue  analysis,  Citric  acid, 
Metabolism,  Sugars,  Performance  evaluation  Chro- 
matography, Translocation,  Wilting,  Field  tests, 
Drought  resistance. 

Organic  acids  and  carbohydrates  have  been  impli- 
cated in  various  roles  in  the  metabolic  and  physio- 
logical responses  of  plants  to  water  stress.  Two 
photoperiodic  cotton  (Gossypium  hirsutum  L.) 
strains  (T185  and  T466)  which  had  been  empirical- 
ly selected  because  of  poor  performance  and  two 
strains  (T25  and  T256)  selected  because  of  en- 
hanced performance  under  field  water  stress  were 
evaluated  for  stress-induced  changes  in  their  or- 
ganic acids  and  carbohydrates.  Profiles  and  quanti- 
tation of  organic  acids  and  carbohydrates  from 
aqueous  extractions  of  cotton  leaf  tissue  were  de- 
termined by  high  performance  liquid  chromatogra- 
phy. In  all  cases,  the  water-stressed  plants  showed 
two  to  five  times  greater  amounts  of  organic  acids 
and  carbohydrates  over  the  values  determined  for 
the  irrigated  samples.  Under  stress,  sucrose  accu- 
mulation was  observed  in  wilting  strains  (poor 
performers)  probably  related  to  rate  of  transloca- 
tion out  of  the  leaf.  The  most  dramatic  response  to 
water  stress  was  the  accumulation  of  citric  acid  in 
strains  T25  and  T256  as  compared  to  T185  and 
T466.  Citric/malic  acid  ratios  for  both  the  irrigat- 
ed and  water-stressed  samples  of  T25  and  T256 
were  twice  those  of  T185  and  T466.  (Alexander- 
PTT) 
W87-05038 


OSMOTIC  ADJUSTMENT  IN  LEAVES  OF  VA 
MYCORRHIZAL  AND  NONMYCORRHIZAL 
ROSE  PLANTS  EN  RESPONSE  TO  DROUGHT 
STRESS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Horti- 
culture and  Landscape  Architecture. 
R.  M.  Auge,  K.  A.  Schekel,  and  R.  L.  Wample. 
Plant  Physiology  PLPHAY,  Vol.  82,  No.  3,  p  765- 
770,  November  1986.  3  fig,  4  tab,  34  ref. 

Descriptors:  'Osmotic  adjustment,  'Drought  ef- 
fects, 'Water  stress,  'Plant  water  potential, 
'Leaves,  'Water  potentials,  'Plant  physiology, 
'Evapotranspiration,  Acclimatization,  Fungi, 
Roses,  Soil  water  potential,  Sporulation,  Repro- 
duction, Water  deficit,  Turgor,  Osmosis. 

Recent  evidence  suggests  that  colonization  of  root 
systems  by  VA  mycorrhizal  fungi  affords  host 
plants  greater  resistance  to  drought  stress.  Mycorr- 
hizal plants  may  avoid  drought  to  some  extent 
through  enhanced  water  uptake  at  low  soil  mois- 


ture levels.  Osmotic  adjustment  in  Rosa  hybrida  L. 
cv  Samantha  was  characterized  by  the  pressure- 
volume  approach  in  drought-acclimated  and  unac- 
climated  plants  brought  to  the  same  level  of 
drought  strain,  as  assayed  by  stomatal  closure. 
Plants  were  colonized  by  either  of  the  vesicular- 
arbuscular  mycorrhizal  fungi  Glomus  deserticola 
Trappe,  Bloss  and  Menge  or  G.  intraradices 
Schenck  and  Smith,  or  were  nonmycorrhizal.  Both 
the  acclimation  and  the  mycorrhizal  treatments 
decreased  the  osmotic  potential  (Psi  sub  Pi)  of 
leaves  at  full  turgor  and  at  the  turgor  loss  point, 
with  a  corresponding  increase  in  pressure  potential 
at  full  turgor.  Mycorrhizae  enabled  plants  to  main- 
tain leaf  turgor  and  conductance  at  greater  tissue 
water  deficits,  and  lower  leaf  and  soil  water  poten- 
tials, when  compared  with  nonmycorrhizal  plants. 
As  indicated  by  the  Psi  sub  pi  at  the  turgor  loss 
point,  the  active  Psi  sub  pi  depression  which  at- 
tended mycorrhizal  colonization  alone  was  0.4  to 
0.6  megapascals,  relative  to  unacclimated  controls 
without  mycorrizae.  Colonization  levels  and  spor- 
ulation were  higher  in  plants  subjected  to  acclima- 
tion. In  unacclimated  hosts,  leaf  water  potential, 
water  saturation  deficit,  and  soil  water  potential  at 
a  particular  level  of  drought  strain  were  affected 
most  by  G.  intraradices.  G.  deserticola  had  the 
greater  effect  after  drought  preconditioning.  (Alex- 
ander-PTT) 
W87-05039 


PHOTOSYNTHETIC  RESPONSES  OF  LEAVES 

TO  WATER  STRESS,  EXPRESSED  BY  PHO- 

TOACOUSTTCS  AND  RELATED  METHODS:  I. 

PROBING  THE  PHOTOACOUSTIC  METHOD 

AS  AN  INDICATOR  FOR  WATER  STRESS  IN 

VIVO, 

Weizmann   Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Biochemistry. 

M.  Havaux,  O.  Canaani,  and  S.  Malkin. 

Plant  Physiology  PLPHAY,  Vol.  82,  No.  3,  p  827- 

833,  November  1986.  10  fig,  1  tab,  29  ref.  BARD 

Grant  1-338-81. 

Descriptors:  'Photosynthesis,  'Water  stress, 
'Measuring  instruments,  'Photoacoustics,  'Plant 
physiology,  Diffusion,  Evapotranspiration,  Per- 
formance evaluation,  Chloroplasts,  Cells,  Isolation, 
Tobacco,  Dessication,  Leaves. 

The  effect  of  leaf  desiccation  on  the  photosynthet- 
ic  activities  in  vivo  was  probed  by  the  photoacous- 
tic  method  to:  (a)  study  the  photoacoustic  signal 
per  se  in  varied  conditions  in  order  to  develop  this 
tool;  (b)  obtain  results  pertaining  to  electron  trans- 
port activities  in  vivo.  Leaf  discs  from  tobacco 
(Nicotiana  tabacum  L.)  were  routinely  used,  with 
other  species  tested  also  for  comparison.  Rapid  leaf 
desiccation  caused  changes  in  the  low  frequency 
photoacoustic  signal,  attributed  both  to  the  mecha- 
nism of  signal  transduction,  influenced  by  changes 
in  the  structural  parameters  of  the  leaf,  and  to  the 
direct  (nonstomatal)  inhibition  of  gross  photosyn- 
thesis. The  dependence  of  the  photothermal  part  of 
the  signal  on  the  frequency  indicated  the  presence 
of  two  photothermal  components,  one  of  which 
persisted  only  at  low  modulation  frequencies 
(below  about  100  Hz)  and  which  largely  increased 
with  the  desiccation  treatment.  This  component 
was  ascribed  to  a  thermal  wave  which  reaches  the 
leaf  surface.  The  other  nonvariable  photothermal 
component  was  ascribed  to  a  thermal  wave  propa- 
gating from  the  chloroplasts  to  the  surface  of  the 
mesophyll  cell.  Only  this  component  is  considered 
in  the  ratio  of  the  02  signal  to  the  photothermal 
signal,  which  is  used  to  estimate  the  quantum  yield 
of  photosynthesis.  The  specific  dependence  of  the 
latter  ratio  on  the  frequency  yielded  a  comparative 
quantum  yield  parameter  from  its  extrapolation  to 
zero  frequency,  and  also  indicated  stress  induced 
changes  in  the  diffusion  of  02  through  the  meso- 
phyll cell,  reflected  by  changes  in  its  characteristic 
slope.  The  (zero  frequency  extrapolated)  quantum 
yield  was  markedly  reduced  with  the  progression 
of  the  water  stress,  indicating  the  inhibition  of 
(gross)  photosynthetic  electron  transport  in  vivo. 
This  result  was  expressed  even  more  emphatically 
by  the  stronger  inhibition  of  the  photochemical 
energy  storage,  obtained  by  photoacoustic  meas- 
urements at  a  high  modulation  frequency.  (See  also 
W87-05041)  (Author's  abstract) 
W87-05040 
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Field  2— WATER  CYCLE 


Group  21 — Water  In  Plants 

PHOTOSYNTHETIC  RESPONSES  OF  LEAVES 
TO  WATER  STRESS,  EXPRESSED  BY  PHO- 
TOACOUSTICS  AND  RELATED  METHODS:  II. 
THE  EFFECT  OF  RAPID  DROUGHT  ON  THE 
ELECTRON  TRANSPORT  AND  THE  RELA- 
TIVE ACTIVITIES  OF  THE  TWO  PHOTOSYS- 
TEMS, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 
Dept.  of  Biochemistry. 
M.  Havaux,  O.  Canaani,  and  S.  Malkin. 
Plant  Physiology  PLPHAY,  Vol.  82,  No.  3,  p  834- 
839,  November  1986.  7  fig,  3  tab,  32  ref,  append. 
BARD  Grant  1-338-81. 

Descriptors:  'Photosynthesis,  *Water  stress,  *Pho- 
toacoustics,  'Measuring  instruments,  'Drought  ef- 
fects, 'Electron  transport,  'Evapotranspiration, 
Tobacco,  Leaves,  Plant  physiology,  Chlorophyll  a, 
Energy,  Spectral  analysis. 

The  effect  of  rapid  dehydration  of  detached  tobac- 
co leaves  (Nicotiana  tabacum  L.)  on  the  photo- 
chemical apparatus  of  photosynthesis  was  studied 
in  vivo  by  a  combination  of  methods:  photoacous- 
tics,  chlorophyll  a  fluorescence,  and  cytochrome  f 
difference  spectroscopy.  It  was  shown  that  the 
inhibition  of  gross  02  evolution  was  mainly  caused 
by  inactivation  of  PSH:  (a)  The  saturation  curve  of 
cytochrome-f  photooxidation  by  far-red  (>710 
nm)  light  was  resistant  to  the  stress,  leading  to  the 
conclusion  that  photosystem  I  (PSI)  was  largely 
unaffected  by  the  stress,  (b)  The  extent  of  the 
chlorophyll  a  variable  fluorescence  arising  from 
photosystem  II  (PSH)  decreased  with  the  progres- 
sion of  the  stress,  but  was  largely  unaffected  when 
the  leaf  was  preincubated  with  electron  donors  to 
PSH,  such  as  hydroxylamine.  It  is  concluded  that 
the  drought  damage  to  PSH  occurred  on  the  pho- 
tooxidative  side.  Despite  the  extensive  inhibition  of 
PSII  and  the  relative  preservation  of  PSI,  the 
apparent  PSII/PSI  activity  balance  was  somewhat 
larger  in  stressed  leaves  than  in  the  control.  Meas- 
urements were  performed  continuously  under  con- 
ditions which  favor  transitions  to  either  state  1  or 
2,  showing  that  the  transition  to  state  2  was  consid- 
erably inhibited.  Simultaneous  measurements  of 
chlorophyll  fluorescence  induction  at  680  and  730 
nm  at  room  temperature  were  also  used  to  probe 
changes  in  energy  distribution  between  PSII  and 
PSI  and  indicated  that  the  transition  from  a  dark 
adapted  state  to  state  2  was  also  affected  in  water- 
stressed  leaves.  The  saturation  curve  of  the  far-red 
light  effect  in  Emerson  enhancement  was  not 
changed  by  the  stress,  giving  another  independent 
evidence  for  the  drought  resistance  of  PSI  activity. 
This  apparent  preservation  of  the  imbalance  in 
photochemical  activities  in  favor  of  PSII,  despite 
the  fact  that  PSII  is  strongly  inhibited,  and  PSI  is 
not,  supports  a  previous  suggestion  that  the  elec- 
tron transfer  between  the  two  photosystems  is  not 
random  but  that  a  large  extent  of  PSII  and  PSI 
units  are  specifically  linked.  (See  also  W87-05040) 
(Author's  abstract) 
W87-05041 


PREDICTION  OF  EMERGENT  AND  FLOAT- 
ING-LEAVED MACROPHYTE  COVER  IN 
CENTRAL  SWEDISH  LAKES, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05056 


VEGETATION-ELEVATION  CORRELATION 
IN  TWO  DYKED  MARSHES  OF  NORTHEAST- 
ERN VANCOUVER  ISLAND:  A  MULTIVAR- 
IATE ANALYSIS, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05059 


NONSTEADY-STATE  ANALYSIS  OF  WATER 
FLOW  AND  CAPACITANCE  FOR  AGAVE  DE- 
SERTI, 

California  Univ.,  Los  Angeles.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2D. 
W87-O5O60 


VEGETATION  COLONIZING  THE  BED  OF  A 
RECENTLY  DRAINED  THERMOKARST  LAKE 
(ILLISARVIK),  NORTHWEST  TERRITORIES, 

Toronto  Univ.  (Ontario).  Div.  of  Life  Sciences. 
L.  Ovenden. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  11,  p  2688-2692,  November  1986.  3  fig,  1  tab, 
1 1  ref. 

Descriptors:  'Drained  lakes,  'Thermokarst  lakes, 
•Lake  beds,  'Vegetation,  'Colonization,  Species 
composition,  Erosion,  Wetness,  Ponds,  Lakes, 
Canada,  Substrates,  Distribution. 

Illisarvik  is  the  site  of  a  thermokarst  lake  that  was 
artificially  drained  in  August  1978.  The  lake  bed  is 
now  dry  in  most  areas  and  wind  erosion  is  exten- 
sive. The  surface  material  is  either  sandy  peat  or 
organic  lake  mud,  except  along  the  eastern  margin, 
where  it  is  sandy.  Substrate  type  appears  to  have 
had  little  influence  on  distributional  patterns  of  the 
colonizing  vegetation.  More  important  factors  are 
probably  erosion,  surface  wetness,  and  proximity 
of  the  lake-bed  margin.  Common  on  the  lake  bed 
are  Puccinellia  borealis  and  Arctagrostis  latifolia. 
Other  widespread  species  include  Senecio  conges- 
tus,  Carex  aquatilis,  Descurainia  sophioides,  Matri- 
caria ambigua,  Artemisia  tilesii,  Arctophila  fulva, 
and  Stellaria  longipes.  Senecio  and  Arctophila 
form  dense  stands  around  the  two  small  residual 
ponds.  Eroded  surfaces  have  a  very  scant  cover  of 
Descurainia  seedlings  and  Puccinellia  tussocks. 
Many  elements  of  Illisarvik's  flora  are  common  to 
other  recently  disturbed  sites  near  the  Arctic  coast 
of  northwestern  North  America.  (Author's  ab- 
stract) 
W87-O5062 
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DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04383 


MONITORING  OF  ABIOTIC  COMPART- 
MENTS FOR  TRACE  METALS:  DIFFICUL- 
TIES, STRATEGDZS  AND  USE  OF  SURVEYS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04384 


MEANDER    FLOW    MODEL    I:    DEVELOP- 
MENT, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-04388 


MEANDER     FLOW    MODEL    H:    APPLICA- 
TIONS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-04389 


SEDIMENT     CONTROL     BY     SUBMERGED 

VANES, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

A.  J.  Odgaard,  and  A.  Spoljaric. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
112,  No.  12,  p  1164-1181,  December  1986.  11  fig, 
28  ref. 

Descriptors:  'Sediments,  'Submerged  vanes,  'Al- 
luvial channels,  'Channel  flow,  'Channel  improve- 
ment, 'Design  standards,  'Sediment  control, 
Nearbed   velocity,   Scour,   Momentum  equations. 

A  procedure  was  developed  for  a  rational  design 
of  a  system  of  submerged  vanes  for  depth  control 
in  alluvial-river  channels.  The  vanes  were  vertical, 
small-aspect  ratio  foils  installed  on  the  channel  bed 


at  an  angle  of  attack  of  10- IS  degrees  with  the 
flow.  Their  height  was  0.2-0.5  times  the  water 
depth  at  design  flow  (stage).  The  design  procedure 
was  based  on  a  calculation  of  the  transverse  bed 
slope  generated  by  the  vane-induced  transverse 
component  of  the  near-bed  velocity  vector.  The 
streamwise  extent  of  the  vanes'  impact  was  gov- 
erned by  the  momentum  equation.  The  effective- 
ness of  the  technique  was  tested  in  a  series  of 
laboratory  experiments.  The  most  important  find- 
ing was  that  a  vane  system  designed  according  to 
the  guidelines  given,  produced  changes  in  flow 
depth  by  transporting  sediment  sideways  rather 
than  downstream  so  that  the  overall  channel  char- 
acteristics were  not  changed.  These  vanes  also  did 
not  change  the  channel's  cross-sectional  area.  The 
findings  suggest  that  the  submerged-vane  structure 
may  be  an  effective,  economic,  low-maintenance, 
and  environmentally  acceptable  sediment-control 
structure  with  a  wide  range  of  applications. 
(Wood-PTT) 
W87-04391 


CALCITE  PRECIPITATION  IN  LAKE  CON- 
STANCE: CHEMICAL  EQUILIBRIUM,  SEDI- 
MENTATION, AND  NUCLEATION  BY  ALGAE, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04432 


HORIZONTAL     SEDIMENTATION     DIFFER- 
ENCES IN  A  EUTROPHIC  SWISS  LAKE, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland).  Inst,  of  Aquatic  Sciences. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04433 


GEOCHEMICAL  CHARACTERIZATION  OF 
SUSPENDED  PARTICLES  rN  ESTUARINE 
AND  COASTAL  SEA  WATER  BY  X-RAY  FLUO- 
RESCENCE SPECTROMETRY, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04467 


CONCAVE-BANK  BENCHES  IN  THE  FLOOD- 
PLAINS  OF  MUSKWA  AND  FORT  NELSON 
RIVERS,  BRITISH  COLUMBIA, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
E.  J.  Hickin. 

Canadian  Geographer  CNGGAR,  Vol.  30,  No.  2, 
p  111-122,  Summer  1986.  11  fig,  19  ref. 

Descriptors:  'Flood  plains,  'Channel  morphology, 
'Concave  bank  benches,  'Sedimentation,  'Mean- 
ders, 'Banks,  'Deposition,  Flow  channels,  Bottom- 
land, Muskwa  River,  Nelson  River,  British  Colum- 
bia, Oxbow  lakes,  Glacial  lakes,  Lakes,  Morpholo- 
gy, Lake  morphology,  Sediments,  Lake  sediments, 
Glacial  sediments. 

Floodplain  features  deposited  in  separated  flow  on 
the  concave  side  of  river  bends  of  tight  curvature 
are  studied.  Although  concave-bank  benches 
seldom  occur  in  freely  meandering  rivers,  they  can 
constitute  a  significant  proportion  of  the  floodplain 
formed  by  the  downvalley  migration  of  the  tight 
channel  bends  of  confined  meanders.  The  results  of 
this  field  survey  of  the  floodplains  of  Fort  Nelson 
and  Muskwa  rivers,  two  British  Columbian  rivers 
whose  meandering  is  limited  to  the  resistant  valley 
sides  of  former  glacial  meltwater  channels.  The 
formation  and  character  of  contemporary  concave- 
bank  benches  and  the  morphology  and  sediments 
of  the  corresponding  floodplain  features  are  de- 
scribed. The  concave-bank  benches  form  lateral 
ribbons  of  deposition  along  the  valley  walls  and 
constitute  about  one-third  of  the  entire  floodplain. 
(Author's  abstract) 
W87-04522 


ALPHA-EMITTING,  HOT  PARTICLES  IN 
IRISH  SEA  SEDIMENTS, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Lowestoft  (England).  Directorate  of  Fisheries  Re- 
search. 
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For  primary  bibliographic  entry  see  Field  5B. 
W87-04567 


NICKEL-63  IN  COLUMBIA  RIVER  SEDI- 
MENTS BELOW  THE  HANFORD  RESERVA- 
TION, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04577 


SUSPENDED      SEDIMENT      BALANCE      IN 
CHANGJIANG  ESTUARY, 

National    Bureau    of    Oceanography,    Hangzhau 

(China).  Second  Inst,  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-04610 


REVD3W  OF  THE  CHEMICAL  RECORD  IN 
LAKE  SEDIMENT  OF  ENERGY  RELATED  AI8 
POLLUTION  AND  ITS  EFFECTS  ON  LAKES, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04726 


NEW  DATA  FROM  PEAT  BOGS  MAY  GIVE  A 
HISTORICAL  PERSPECTIVE  ON  ACH)  DEPO- 
SITION, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health. 

W.  R.  Schell,  A.  L.  Sanchez,  and  C.  Granlund. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  393-409,  September  1986.  3  fig,  2  tab,  16 

ref. 

Descriptors:  *Acid  rain,  *Peat  bogs,  *Acid  deposi- 
tion, *Fate  of  pollutants,  *Water  pollution  sources, 
•Sediment  cores,  'Pollutant  identification,  History, 
Trace  elements,  Peat,  Bogs,  Fallout,  Isotopes,  Ac- 
cumulation, Transport,  Enrichment. 

The  global  problem  of  man's  input  of  toxic  chemi- 
cals on  ecosystems  has  shown  up  in  recent  years  in 
fish  kills,  reduction  and  loss  of  forests,  and  destruc- 
tion of  buildings,  roads  and  monuments.  Dynamic 
changes  in  certain  bog  ecosystems  together  with 
environmental  trace  elements  may  be  utilized  to 
reconstruct  the  history  of  atmospheric  chemicals 
deposited  on  the  terrestrial  biosphere.  Cores  col- 
lected from  ombrotrophic  bogs  in  eastern  New 
York,  western  Pennsylvania  and  western  Virginia 
were  dated  using  the  Pb-210  method  and  analyzed 
for  34  elements  by  neutron  activation  analysis.  The 
fallout  Cs-137  profiles  were  utilized  to  cross  check 
the  Pb-210  dates  assigned  for  each  layer  and  to 
estimate  the  transport  of  mobile  elements  similar  to 
Cs.  A  comparison  has  been  made  between  the 
relative  enrichment  factors  of  the  elements  accu- 
mulated at  different  times  since  1800  on  the  dated 
peat  bog  layers  and  the  crustal  abundance  of  ele- 
ments compared  to  Al.  At  the  PA  site,  relative 
enrichments  of  greater  than  100  times  are  found  for 
CI,  N,  S  and  Br;  relative  enrichments  of  10  to  40 
times  are  found  for  Pb,  Ca  and  Sb.  At  the  NY  site, 
generally  lower  relative  enrichments  are  found 
with  values  of  10  to  40  times  for  CI,  Cr,  and  Mn 
and  less  than  10  times  for  N  and  S.  (Alexander- 
PTT) 
W87-04732 


POLLUTED  PRECD?ITATION  AND  THE 
GEOCHRONOLOGY  OF  MERCURY  DEPOSI- 
TION IN  LAKE  SEDIMENT  OF  NORTHERN 
MINNESOTA, 

Group  for  the  South  Fork,  Inc.,  Bridgehampton, 

NY. 

For  primary  bibliographic  entry  see  Field  5B. 
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DISTRD3UTION  OF  METALS  IN  DIFFERENT 
SIZE  FRACTIONS  OF  SEDIMENT  FROM  THE 
NIAGARA  RD/ER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5B. 
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VALLEY  TERRACES  AND  LAKE  ALGONQUIN 
SHORELINE  POSITION,  SOUTHEAST  SHORE 
OF  LAKE  HURON,  CANADA, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
P.  F.  Karrow. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  2,  p  132-135,  1986.  2  fig,  8  ref. 

Descriptors:  'Shorelines,  'Lake  Algonquin,  'Pa- 
leohydrology,  'Paleolimnology,  'Glacial  lakes, 
'Geologic  erosion,  'Geological  terraces.  Lake 
Huron,  Great  Lakes,  Topography,  Terraces,  On- 
tario. 

Recent  shore  erosion  along  the  cliffed  east  side  of 
Lake  Huron  in  southwestern  Ontario  has  left  hang- 
ing valley  terraces  graded  to  former  glacial  and/or 
post-glacial  lakes  of  the  Huron  basin.  Plane  table 
profiles  along  the  valleys  revealed  terrace  gradi- 
ents of  5  to  7  meters  per  km.  Elevations  of  the 
truncated  ends  of  the  terraces  determined  from 
surveyed  profiles  were  supplemented  by  single 
point  elevations  in  additional  valleys.  Extrapola- 
tion of  the  terrace  gradients  westward  from  these 
points  to  the  published  glacial  Lake  Algonquin 
tilted  shoreline  allowed  the  former  position  of  the 
Algonquin  shoreline  to  be  estimated.  The  Lake 
Algonquin  shoreline  apparently  was  located  about 
one  km  west  of  the  present  shoreline  but  it  was 
more  irregular,  no  doubt  being  less  mature  in  its 
development.  Indentations  in  the  former  shoreline 
are  indicated  south  of  Bayfield,  near  the  Lucknow 
River,  and  near  Eighteen  Mile  River.  (Author's 
abstract) 
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TIDE-INDUCED  LAGRANGIAN  RESIDUAL 
CURRENT  AND  RESIDUAL  TRANSPORT:  1. 
LAGRANGIAN  RESIDUAL  CURRENT, 

Shandong  Coll.  of  Oceanology  (China). 

For  primary  bibliographic  entry  see  Field  2L. 
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TIDE-INDUCED  LAGRANGIAN  RESIDUAL 
CURRENT  AND  RESIDUAL  TRANSPORT:  2. 
RESIDUAL  TRANSPORT  WITH  APPLICA- 
TION IN  SOUTH  SAN  FRANCISCO  BAY, 
CALD70RNIA, 

Shandong  Coll.  of  Oceanology  (China). 
For  primary  bibliographic  entry  see  Field  2L. 
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KINETICS  OF  ION  EXCHANGE  ON  NATURAL 
SEDIMENTS, 

California  Univ.,  Davis.  Dept.  of  Chemical  Engi- 
neering. 

A.  P.  Jackman,  and  K.  T.  Ng. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1664-1674,  November  1986.  6  fig,  9  tab, 
33  ref.  NSF  Grant  INT-8413879. 

Descriptors:  'Tracers,  'Path  of  pollutants,  'Sedi- 
ments, 'Ion  exchange,  'Ions,  'Mathematical 
models,  'Kinetics,  Calcium,  Streams,  Diffusion, 
Particle  size,  Adsorption,  Strontium. 

The  influences  of  external  film  diffusion  and  inter- 
nal pore  diffusion  in  controlling  the  kinetics  of  ion- 
exchange  adsorption  on  natural  streambed  sedi- 
ments were  investigated.  Natural  sediments  were 
segregated  by  size  into  six  groups  ranging  from 
0.25-0.50  to  6.3-9.5  mm.  Sized  sediments  were  first 
saturated  with  calcium  ions  and  then  immersed  in  a 
reservoir  containing  a  dilute  solution  of  strontium 
ions  under  flow  conditions  similar  to  those  encoun- 
tered near  the  surface  of  a  streambed.  Reservoir 
concentration  was  determined  as  a  function  of  time 
until  a  steady  state  was  achieved.  For  the  smallest 
sized  particles,  the  strontium  ion  concentration 
versus  time  can  be  adequately  described  by  a 
model  that  assumes  that  film  diffusion  controls  the 
adsorption  rate.  For  the  largest  sized  particles,  a 
model  that  assumes  that  internal  diffusion  controls 
the  adsorption  rate  is  adequate.  For  intermediate 
sizes,  the  influence  of  both  film  diffusion  and  inter- 
nal diffusion  must  be  accounted  for  to  adequately 
describe  the  data.  A  criterion  is  proposed  that  can 
predict  whether  the  adsorption  process  can  be 
adequately  described  by  the  simpler  film-diffusion- 
limiting   or   internal-diffusion-limiting   models   or 


must  be  described  by  a  model  accounting  for  both 
processes.  Effective  diffusivities  in  the  natural  sedi- 
ments were  high  due  to  a  large  contribution  from 
surface  diffusion.  Surface  diffusivities  ranging  from 
3.6  x  10  to  the  minus  8th  power  to  15.9  x  10  to  the 
minus  8th  power  sq  cm/sec  are  calculated.  (Au- 
thor's abstract) 
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ENVIRONMENTAL       IMPACT       OF       THE 
SANMEN  GORGE  PROJECT, 

Scientific   and   Technological    Information    Inst., 

Beijing  (China). 

For  primary  bibliographic  entry  see   Field   6G. 
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CHEMICAL  CONTROLS  ON  ECOLOGY  IN  A 
COASTAL  WETLAND, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Geosciences. 

For  primary  bibliographic  entry  see  Field  2L. 
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POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SURFACE  SEDIMENTS  FROM  THE  ELIZA- 
BETH RD7ER  SUBESTUARY, 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 
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HEAVY  METALS  DISTRIBUTION  IN  THE 
MOUTH  OF  THE  BESOS  AND  LLOBREGAT 
RIVERS  (DISTRIBUCION  DE  METALES  PE- 
SADOS  EN  LAS  DESEMBOCADURAS  DE  LOS 
RIOS  BESOS  Y  LLOBREGAT  (MEDITER- 
RANEO  OCCEDENTAL)), 

Institute  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  5B. 
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SOIL  STRENGTH,  SLOPE,  AND  RAINFALL 
INTENSITY  EFFECTS  ON  INTERRDLL  ERO- 
SION, 

Iowa  State  Univ.,  Ames.   Dept.  of  Agricultural 

Engineering. 

D.  A.  Watson,  and  J.  M.  Laflen. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  98-102,  January-February  1986.  4  fig,  6  tab,  20 

ref. 

Descriptors:  'Soil  erosion,  'Soil  strength,  'Slope, 
'Rainfall  intensity,  'Interrill  erosion,  'Mathemati- 
cal equations,  'Erosion,  'Rainfall  simulators,  Rain- 
fall, Shear  tests,  Prediction,  Estimating  equations, 
Erodibility. 

State-of-the-art  techniques  for  estimating  soil  ero- 
sion are  moving  from  the  statistically  derived  Uni- 
versal Soil  Loss  Equation  (USLE)  for  predicting 
long-term  average  soil  loss  to  more  fundamental, 
physically  based  models  such  as  CREAMS,  which 
are  applied  on  an  event  basis.  Development  and 
use  of  physically  based  models  require  information 
to  characterize  the  physical  processes  of  erosion. 
Although  some  of  this  information  is  available, 
much  more  refinement  of  relationships  and  deter- 
mination of  parameter  values  are  needed.  A  small 
interrill  rainfall  simulator  was  used  to  evaluate  the 
effects  of  rainfall  intensity,  soil  strength  and  slope 
on  interrill  erosion.  There  was  no  interaction  effect 
of  slope  on  the  exponent  of  the  intensity  term  in  an 
expression  relating  interrill  detachment  to  rainfall 
intensity.  Interrill  soil  erodibility  was  closely  relat- 
ed to  soil  shear  strength  after  rainfall,  as  measured 
by  a  vane  shear  device.  Interrill  soil  erosion  was 
well  estimated  by  a  prediction  equation  that  in- 
cluded rainfall  intensity,  slope  and  soil  shear 
strength.  (Alexander-PTT) 
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RUNOFF    AND    EROSP7E    STORM    OCCUR- 
RENCE PROBABIinTES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 

Resources  Science. 

For  primary   bibliographic   entry  see   Field   5G. 
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Field  2— WATER  CYCLE 


Group  2J — Erosion  and  Sedimentation 
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CONCENTRATED  FLOW  EROSION  ON  CON- 
VENTIONAL AND  CONSERVATION  TILLED 
WATERSHEDS, 

Agricultural  Research  Service,  Council  Bluffs,  IA. 
R.  G.  Spomer,  and  A.  T.  Hjelmfelt. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  124-127,  134,  January-February  1986.  2  fig,  4 
tab,  9  ref. 

Descriptors:  'Agricultural  runoff,  *Soil  erosion, 
•Concentrated  flow,  'Erosion,  'Runoff,  'Tillage 
patterns,  'Watersheds,  'Sediment  yield,  Seed  beds, 
Planting  management,  Storms,  Soil  conservation. 

Present  methods  for  predicting  soil  erosion  do  not 
account  for  all  the  erosion  that  occurs  on  cropland. 
The  Universal  Soil  Loss  Equation  (USLE)  com- 
bines soil  loss  from  interrill  and  rill  erosion.  Not 
included  in  USLE  predictions  is  the  soil  eroded 
from  concentrated  flow  channels,  also  referred  to 
as  ephemeral  gully  erosion.  Concentrated  flow 
(ephemeral)  erosion  channels  were  measured  on  a 
conventional  and  a  conservation  tilled  watershed 
in  1984  and  1985.  In  1984  the  conventionally  tilled 
watershed  had  45  concentrated  flow  channels  or 
1.9  channels/ha  (0.8  channels/a),  while  the  conser- 
vation tilled  watershed  had  14  concentrated  flow 
erosion  channels  or  0.3  channels/ha  (0. 1  channels/ 
a).  Erosion  per  channel  from  the  conventional  and 
conservation  tilled  watershed  averaged  9  and  5  Mg 
(10  and  5.5  t),  respectively.  In  1985,  erosion  per 
unit  of  channel  length  on  the  conventionally  tilled 
watershed  was  determined  to  be  74.5  kg/m  (50  lb/ 
ft).  The  estimated  concentrated  flow  erosion  for 
the  conventionally  tilled  watershed  was  17  Mg/ha 
(7.6  t/a)  and  6.8  Mg/ha  (3.0  t/a)  in  1984  and  1985, 
respectively.  This  was  compared  to  sediment 
yields  of  49  Mg/ha  (22  t/a)  and  3.4  Mg/ha  (1.5  t/a) 
in  1984  and  1985.  Concentrated  flow  erosion  ac- 
counted for  about  one-third  of  the  sediment  yield 
in  the  May -June  1984  storm  period  and  all  the 
sediment  yield  for  the  one  1985  storm  when  chan- 
nels contained  loose  soil  after  seedbed  preparation 
and  planting.  Thus,  the  importance  of  concentrated 
flow  erosion  was  demonstrated  on  a  storm  period 
(May-June  1984)  basis  and  a  single  event  in  1985. 
(Alexander-PTT) 
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RUNOFF  AND  EROSION  AS  AFFECTED  BY 
CORN  RESIDUE:  PART  I.  TOTAL  LOSSES, 

Nebraska  Univ. -Lincoln. 

For  primary  bibliographic   entry  see   Field  4D. 
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RUNOFF  AND  EROSION  AS  AFFECTED  BY 
CORN  RESIDUE:  PART  U.  RDLL  AND  INTER- 
RJXL  COMPONENTS, 

Nebraska  Univ. -Lincoln. 

For  primary  bibliographic  entry   see  Field  4D. 
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CHEMICAL  AND  PHYSICAL  ENRICHMENTS 
OF  SEDIMENT  FROM  CROPLAND, 

Agricultural  Research  Service,  Morris,  MN. 
For  primary  bibliographic  entry  see  Field  5B. 
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UNSTEADY    SEDIMENT-TRANSPORT    MOD- 
ELING, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Health  Engineering. 
For  primary  bibliographic  entry  see  Field  8B. 
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STABILITY   OF   A   GENERAL   PREISSMANN 
SCHEME, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Health  Engineering. 
D.  A.  Lyn,  and  P.  Goodwin. 
Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  113,  No.  1,  p  16-28,  January  1987. 
5  fig,  13  ref,  append.  NSF  Grant  CEE79-20311 
A02. 


Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Preissmann  scheme,  'Flow  models,  'Sedi- 
ment transport,  'Channel  flow,  'Flood  routing, 
Sediments,  Channels,  Flow,  Flood. 

The  stability  and  convergence  characteristics  of  a 
four-point  implicit  finite-difference  scheme  due  to 
Preissmann,  which  has  been  widely  used  in  open- 
channel  flow  modeling,  are  examined.  The  analysis 
is  made  for  a  general  linear  hyperbolic  system  of  n 
first-order  equations,  but  is  restricted  to  the  homo- 
geneous or  frictionless  case.  The  effect  of  a  weight- 
ing factor  in  space,  as  well  as  in  time,  is  considered. 
The  specific  case  of  unsteady  sediment-transport 
modeling,  which  conventionally  results  in  a  third- 
order  system,  is  discussed  with  particular  reference 
to  its  singularly  perturbed  nature.  Recommenda- 
tions for  practical  computations  are  made.  (See 
also  W87-05020)  (Alexander-PTT) 
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MODELING  SEDIMENT-INDUCED  DENSITY 
CURRENTS  IN  SEDIMENTATION  BASINS, 

Southern  Illinois  Univ.  at  Carbondale.   Dept.  of 

Engineering  Mechanics  and  Materials. 

For  primary  bibliographic   entry  see   Field   5D. 
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ANALYSIS  OF  BED-LOAD  MOTION  AT  HIGH 
SHEAR  STRESS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8B. 
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EFFECT  OF  MISSISSIPPI  RIVER  DELTA 
LOBE  DEVELOPMENT  ON  THE  HABITAT 
COMPOSITION  AND  DIVERSITY  OF  LOUISI- 
ANA COASTAL  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

C.  Neill,  and  L.  A.  Deegan. 

The  American  Midland  Naturalist  AMNAAF, 
Vol.  116,  No.  2,  p  296-303,  October  1986.  4  fig,  1 
tab,  8  ref.  Fish  and  Wildlife  Service  Contract  14- 
16-009-80-073. 

Descriptors:  'Deltas,  'Habitats,  'Mississippi  River, 
'Coastal  waters,  'Wetlands,  'Louisiana,  'Sedi- 
mentation, 'Erosion,  Salt  marshes,  River  diver- 
sion, Rivers,  Sediments,  Mudflats,  Deposition. 

Land  in  the  Mississippi  River  delta  region  was 
formed  during  the  last  6000  years  by  sediment 
deposited  in  major  deltaic  lobes  by  the  Mississippi 
River.  Together  the  delta  lobes  built  a  broad  plain 
of  approximately  3  million  ha.  The  nature  and 
timing  of  these  deltaic  deposits  control  the  long- 
term  dynamics  and  persistence  of  the  habitats 
found  in  this  predominantly  wetland  coastal 
region.  The  five  delta  lobes  that  today  make  up  the 
Mississippi  River  deltaic  plain  range  in  age  from 
10-4000  years.  New  delta  lobes  begin  to  form  ap- 
proximately once  every  1000  years  in  response  to  a 
major  change  in  the  course  of  the  river.  The 
patterns  of  habitat  changes  that  occur  during  the 
growth  and  decay  of  Mississippi  River  deltaic 
lobes  were  examined  by  comparing  different-aged 
lobes  using  habitat  maps  constructed  from  aerial 
photographs.  Mudflats  and  fresh  marshes  dominat- 
ed young  delta  lobes  (10-1000  years  old).  Interme- 
diate-aged lobes  (1000-2000  years  old)  contained 
large  areas  of  salt  and  brackish  marshes  and  open 
water.  The  number  of  habitat  types  (N)  and  Shan- 
non-Wiener index  of  habitat  diversity  (H')  were 
lowest  in  the  youngest  lobe  (N  =  14,  H'  =  0.68), 
highest  in  a  medium-aged  lobe  (N  =  56,  H'  = 
1.77),  and  intermediate  in  the  oldest  lobe  (N  =  44, 
H'  =  1.38).  A  new  cycle  of  vegetation  change  is 
initiated  approximately  every  1000  years  when  up- 
stream river  diversion  reintroduces  fresh  water  and 
sediment  into  an  old  lobe.  (Alexander-PTT) 
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METAL  ASSOCIATIONS  W  ANOXIC  SEDI- 
MENTS AND  CHANGES  FOLLOWING 
UPLAND  DISPOSAL, 

Technische  Univ.  Hamburg-Harburg  (Germany, 
F.R.). 


For  primary  bibliographic  entry  see  Field  5E. 
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ANION    EXCLUSION    DURING   TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE, 

Weizmann    Inst,    of  Science,    Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary   bibliographic   entry  see   Field   2G. 
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CALCLTE  PRECIPITATION  IN  LAKE  CON- 
STANCE: CHEMICAL  EQUILIBRIUM,  SEDI- 
MENTATION, AND  NUCLEATION  BY  ALGAE, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
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FORMATION  OF  METHANE  AND  CARBON 
DIOXIDE  FROM  DIMETHYLSELEMDE  IN 
ANOXIC  SEDIMENTS  AND  BY  A  METHANO- 
GENIC  BACTERIUM, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
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METABOLISM  OF  REDUCED  METHYLATED 
SULFUR  COMPOUNDS  IN  ANAEROBIC  SEDI- 
MENTS AND  BY  A  PURE  CULTURE  OF  AN 
ESTUARINE  METHANOGEN, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  2L. 
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MANGANESE  OXIDATION  BY  SPORES  AND 
SPORE  COATS  OF  A  MARINE  BACTLLUS 
SPECDZS, 

Leiden  Rijksuniversiteit  (Netherlands). 
J.  P.  M.  deVrind,  E.  W.  deVrind-deJong,  J.-W.  H. 
deVoogt,  P.  Westbroek,  and  F.  C.  Boogerd. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  5,  p  1096-1100,  November 
1986.  6  fig,  21  ref. 

Descriptors:  'Oxidation,  'Manganese,  'Spores, 
•Marine  bacteria,  'Metabolism,  'Sediments,  Inhi- 
bition, Anaerobic  conditions,  Adsorption,  Oxygen, 
Bacteria,  Heavy  metals,  Accumulation,  Ions. 

A  wide  variety  of  different  bacteria  have  the  abili- 
ty to  catalyze  the  reduction  or  oxidation  of  manga- 
nese. The  question  arises  whether  these  manganese 
transformations  may  be  involved  in  the  primary 
metabolism  of  bacterial  cells.  Chemolithotrophic 
or  auxotrophic  growth  sustained  by  Mn(2  +  )  ions 
has  been  suggested  for  several  manganese-oxidiz- 
ing bacterial  strains.  However,  so  far  no  unambig- 
uous evidence  to  support  this  idea  has  been  pre- 
sented. Bacillus  sp.  strain  SG-1  is  a  marine  bacte- 
rial species  isolated  from  a  near-shore  manganese 
sediment  sample.  Its  mature  dormant  spores  pro- 
mote the  oxidation  of  Mn(2+)  to  Mn02.  By  quan- 
tifying the  amounts  of  immobilized  and  oxidized 
manganese,  it  was  established  that  bound  manga- 
nese was  almost  instantaneously  oxidized.  When 
the  final  oxidation  of  manganese  by  the  spores  was 
partly  inhibited  by  NaN3  or  anaerobiosis,  an  equiv- 
alent decrease  in  manganese  immobilization  was 
observed.  After  formation  of  a  certain  amount  of 
Mn02  by  the  spores,  the  oxidation  rate  decreased. 
A  maximal  encrustment  was  observed  after  which 
no  further  oxidation  occurred.  The  oxidizing  activ- 
ity could  be  recovered  by  reduction  of  the  Mn02 
with  hydroxylamine.  Once  the  spores  were  en- 
crusted, they  could  bind  significant  amounts  of 
manganese,  even  when  no  oxidation  occurred.  Pu- 
rified spore  coat  preparations  oxidized  manganese 
at  the  same  rate  as  intact  spores.  During  the  oxida- 
tion of  manganese  in  spore  coat  preparations,  mo- 
lecular oxygen  was  consumed  and  protons  were 
liberated.  The  data  indicate  that  a  spore  coat  com- 
ponent promoted  the  oxidation  of  Mn(2  +  )  in  a 
biologically  catalyzed  process,  after  adsorption  of 
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the  ion  to  incipiently  formed  Mn02.  Eventually, 
when  large  amounts  of  Mn02  were  allowed  to 
accumulate,  the  active  sites  were  masked  and  fur- 
ther oxidation  was  prevented.  (Alexander-PTT) 
W87-04462 


MICROBIAL  IRON  REDUCTION  BY  ENRICH- 
MENT CULTURES  ISOLATED  FROM  ESTUA- 
RINE  SEDIMENTS, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 

rine  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04463 


STIMULATION  OF  BACTERIAL  DNA  SYN- 
THESIS BY  ALGAL  EXUDATES  IN  AT- 
TACHED ALGAL-BACTERIAL  CONSORTIA, 

Montana  State  Univ.,  Bozeman.  Dept.  of  Microbi- 
ology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-04464 


GEOCHEMICAL  CHARACTERIZATION  OF 
SUSPENDED  PARTICLES  IN  ESTUARTNE 
AND  COASTAL  SEA  WATER  BY  X-RAY  FLUO- 
RESCENCE SPECTROMETRY, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04467 


QUTESCENT    CONSOLIDATION    OF    PHOS- 
PHATIC  WASTE  CLAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-04468 


CONTRD3UTION  TO  THE  STUDY  OF  TEMPO- 
RAL VARIATIONS  IN  THE  CHEMISTRY  OF 
SPRING  WATER  IN  KARSTITTED  CARBON- 
ATE ROCKS, 

Agriculture     and     Water     Resources     Research 

Centre,  Baghdad  (Irag). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-04563 


UPLAND  AFFORESTATION:  INFLUENCES 
ON  STREAM  HYDROLOGY  AND  CHEMIS- 
TRY, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04574 


NITRATE  LEACHING  FROM  A  SMALL,  UN- 
DERDRAINED,  GRASSLAND,  CLAY  CATCH- 
MENT, 

Oxford  Univ.  (England).  Soil  Science  Lab. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04575 


U02(2-t-)-HUMATE  INTERACTIONS  IN  SOFT, 
ACID,  HUMATE-RICH  WATERS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O4580 


COORDINATD7E  INTERACTIONS  BETWEEN 
SODL  SOLIDS  AND  WATER  -  AN  AQUATIC 
CHEMIST'S  POINT  OF  VLEW, 

Ecole  Plytechnique  Federale  de  Lausanne  (Swit- 
zerland). Inst,  for  Resources  and  Water  Pollution 
Control. 
W.  Stumm. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  19-30, 
September  1986.  7  fig,  1  tab,  29  ref. 

Descriptors:  'Soil  chemistry,  *Water  chemistry, 
*Soil  solids,  'Oxides,  *Ligand  complexes,  *Rate 
laws,  'Metals,  'Mineral  precipitation,  Surface  pro- 
tonation,  Minerals,  Mineral  phase  dissolution, 
Rocks,  Rock  weathering,  Sediments,  Metal  corro- 
sion, Equations. 


Almost  all  the  problems  associated  with  under- 
standing the  rate  processes  that  control  the  compo- 
sition of  our  environment  concern  interfaces. 
Oxides,  especially  those  of  Si,  Al,  Fe,  and  Mn  are 
abundant  in  the  earth's  crust.  The  oxygen  donor 
atoms  present  on  the  hydrous  oxide  surfaces  tend 
to  undergo  protolysis  and  to  form  complexes  with 
metal  ions,  and  to  become  exchanged  for  other 
ligands  (anions  or  weak  acids).  Many  of  these 
surface  complexes  are  of  an  inner-sphere  nature. 
The  rates  of  processes  occurring  at  the  hydrous 
oxide  surfaces,  such  as  precipitation  (heterogene- 
ous nucleation  on  oxide  surfaces)  of  minerals  and 
dissolution  of  mineral  phases  which  are  of  impor- 
tance in  the  weathering  of  rocks,  in  the  formation 
of  soils  and  sediments,  in  the  corrosion  of  metals 
and  their  inhibition,  are  critically  dependent  on  the 
coordinative  interactions  taking  place  on  these  sur- 
faces. Rate  laws  showing  dependence  on  the  con- 
centration of  surface  ligand  complexes  and  on  sur- 
face protonation  were  derived.  (Author's  abstract) 
W87-04584 


MULTTSPECLES  CATION  LEACHING 

DURING  CONTINUOUS  DISPLACEMENT  OF 
ELECTROLYTE  SOLUTIONS  THROUGH 
SOJX  COLUMNS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04586 


MODEL  OF  ION  TRANSPORT  THROUGH  A 
FORESTED  CATCHMENT  AT  LANGE 
BRAMKE,  WEST  GERMANY, 

Goettingen  Univ.  (Germany,  F.R.).  Abt.  Boden- 

kunde  und  Waldernahrung. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04588 


TRANSLENT  MASS-TRANSPORT  IN  THE 
PRESENCE  OF  NON-LINEAR  PHYSICO- 
CHEMICAL  INTERACTION  LAWS:  PROGRES- 
SIVE MODELLING  AND  APPROPRIATE  EX- 
PERIMENTAL PROCEDURES, 
Centre  National  de  la  Recherche  Scientifique, 
Nancy  (France).  Lab.  des  Sciences  du  Genie  Che- 
mique. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04589 


EVIDENCES  FOR  THE  EXISTENCE  OF  A  RE- 
TENTION PHENOMENON  DURING  THE  MI- 
GRATION OF  A  MERCURIAL  SOLUTION 
THROUGH  A  SATURATED  POROUS 
MEDIUM, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechanique 
des  Fluides. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04593 


CHEMICAL   TRANSPORT    UNDER   NO-TTLL 
FIELD  CONDITIONS, 

Science  and  Education  Administration,  Beltsville, 

MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04596 


MULTICOMPONENT  TRANSPORT  MODEL, 

Goettingen  Univ.  (Germany,  F.R.).  Abt.  Boden- 

kunde  und  Waldernahrung. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04597 


EXPECTED  SPECIATION  OF  DISSOLVED 
TRACE  METALS  IN  GRAVITATIONAL 
WATER  OF  ACTO  SOLL  PROFLLES, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland), list,  de  Genie  Rural. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04598 


SORPTION  KTNETICS  AND  TRANSPORT  OF 
PHOSPHATE  IN  SANDY  SOLL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 


For  primary  bibliographic  entry  see  Field  5B. 
W87-04599 


NITROGEN  CYCLE  OF  AN  EAST  COAST,  U.K. 
SALTMARSH:  H.  NITROGEN  FIXATION,  NI- 
TRIFICATION, DENTTRTFICATION,  TTOAL 
EXCHANGE, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  2L. 
W87-04604 


PURIFICATION  OF  PCB  CONTAMINATED 
WATER  BY  CHITOSAN:  A  BIOLOGICAL  TEST 
OF  EFFICIENCY  USING  THE  COMMON 
BARBEL,  BARBUS  BARBUS, 

Liege  Univ.  (Belgium).  Lab.  of  Animal  Morpholo- 
gy- 

For  primary  bibliographic  entry  see  Field  5D. 
W87-04666 


KINETICS  OF  HYDROGEN  PEROXIDE- 
SULFUROV)  REACTION  LN  RAINWATER 
COLLECTED  AT  A  NORTHEASTERN  U.S. 
SITE, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2B. 
W87-04674 


RATE  OF  PRECIPITATION  SCAVENGING  OF 
NITRATES  ON  CENTRAL  LONG  ISLAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Mechanical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04678 


TRANSPORT  OF  OZONE  BETWEEN  BOUND- 
ARY LAYER  AND  CLOUD  LAYER  BY  CUMU- 
LUS CLOUDS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Sciences  Group. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04679 


CHEMISTRY  OF  OH  IN  REMOTE  CLOUDS 
AND  ITS  ROLE  EV  THE  PRODUCTION  OF 
FORMIC  ACTD  AND  PEROXYMONOSUL- 
FATE, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04682 


SPECIATION,  PHOTOSENSITIVITY,  AND  RE- 
ACTIONS OF  TRANSITION  METAL  IONS  IN 
ATMOSPHERIC  DROPLETS, 

Bell  Communications  Research,  Inc.,  Holmdel,  NJ. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04686 


CONDITIONS  FOR  MTNTMUM  ADSORPTION 
OF  ZINC  ON  CONTAINER  SURFACES, 

Al-Najah  Univ.,  Nablus  (Israel). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04689 


MANGANESE  BIOGEOCHEMISTRY  IN  A 
SMALL  ADERONDACK  FORESTED  LAKE  WA- 
TERSHED, 

Geological  Survey,  Doraville,  GA.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04754 


KINETICS  OF  ION  EXCHANGE  ON  NATURAL 
SEDIMENTS, 

California  Univ.,  Davis.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-04756 


i 


43 


Field  2— WATER  CYCLE 

Group  2K — Chemical  Processes 

DEGRADATION  OF  SPARTINA  LIGNOCEL- 
LULOSE  BY  INDIVIDUAL  AND  MIXED  CUL- 
TURES OF  SALT-MARSH  FUNGI, 

George  Mason  Univ.,  Fairfax,  VA.  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04819 


INTERACTION       OF       CERTAIN       HEAVY 
METALS  WITH  LAKE  HUMIC  ACTDS, 

Kashmir  Univ.,  Srinagar  (India).  Centre  of  Re- 
search for  Development. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04884 


KINETICS  OF  FORMALDEHYDE-SdV) 
ADDUCT  FORMATION  IN  SLIGHTLY  ACIDIC 
SOLUTION, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04994 


ECOLOGICAL  INTERPRETATION  OF  THE 
CHEMISTRY  OF  MIRE  WATERS  FROM  SE- 
LECTED SITES  IN  EASTERN  CANADA, 

Durham  Univ.  (England).  Dept.  of  Botany. 

P.  L.  Comeau,  and  D.  J.  Bellamy. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  11,  p  2576-2581,  November  1986.  3  fig,  4  tab, 

26  ref. 

Descriptors:  *Water  chemistry,  *Mire  water, 
•Water  analysis,  *Water  sampling,  •Chemical  anal- 
ysis, Comparison  studies,  Canada,  Mires,  Coastal 
waters,  Ions,  Nutrients,  Europe. 

Water  samples  (132)  were  collected  from  selected 
mires  in  eastern  Canada.  Sites  chosen  included 
ombrotrophic,  transition,  and  minerotrophic  mire 
in  both  maritime  and  continental  areas  in  Nova 
Scotia,  New  Brunswick,  and  Quebec.  Chemical 
analysis  of  the  major  ions  found  in  mire  waters 
revealed  that  concentrations  increased  from  om- 
brotrophic to  minerotrophic  conditions.  Chloride, 
sodium,  and  magnesium  were  more  abundant  in 
maritime  mires,  while  calcium,  potassium,  and  sul- 
fate had  higher  levels  in  transition  and  ombrotro- 
phic mire  in  agricultural  areas.  Comparison  with 
studies  in  Europe  indicates  similar  ionic  conditions 
for  the  three  mire  categories  with  respect  to  prox- 
imity to  the  sea  and  human  disturbance.  (Author's 
abstract) 
W87-O5061 


GENERATION    OF    GROUND-WATER    AGE 
DISTRIBUTIONS, 

Nevada  Univ.   System,   Reno.   Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05067 


GEOCHEMICAL  EVOLUTION  OF  WATERS 
AND  SOIL  SOLUTION  DURING  THEIH  CON- 
CENTRATION IN  CENTRAL  TUNISIA  (EVO- 
LUTION GEOCHTMIQUE  DES  EAUX  ET  DES 
SOLUTIONS  INTERSTITIELLES  AU  COURS 
DE  LEUR  CONCENTRATION  EN  TUNISDX 
CENTRALE), 

Centre  de  Recherche  du  Genie  Rural,  Tunis  (Tuni- 
sia). 

A.  Bahri,  S.  Amami.  and  T.  Gallali. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  197-208,  6  fig,  2  tab,  9  ref. 

Descriptors:  •Geochemistry,  •Soil  water,  •Surface 
water,  'Tunisia,  Equilibrium,  Irrigation  water, 
Streams,  Alkalinity,  Groundwater,  Chemical  prop- 
erties. 

A  geochemical  study  of  the  river  system  in  central 
Tunisia  was  carried  out  on  the  basis  of  equilibrium 
relations  between  minerals  and  aqueous  solutions 
in  order  to  explain  the  soil  solution  species  and  the 


nature  of  soil  solution  chemical  mechanisms  that 
govern  the  pedological  evolution  of  the  irrigated 
soils.  It  is  shown  that  there  is  a  relationship  be- 
tween stream  waters,  underground  waters  and  soil 
solution,  which  exists  as  a  function  of  the  concen- 
tration factor.  This  relationship  is  confirmed  by  the 
determination  of  the  generalized  residual  alkalinity. 
During  the  concentration  of  the  solutions  the  evo- 
lution of  the  chemical  changes  is  not  proportional 
to  the  concentration  because  of  the  precipitations 
that  occur.  This  geochemical  pathway  study  will 
help  to  check  and  reduce  soil  damage  risks.  (See 
also  W87-051 10)  (Author's  abstract) 
W87-05118 


GEOCHEMICAL  PARAMETERS  AS  INDICA- 
TORS FOR  GROUNDWATER  FLOW, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-05121 
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NITROGEN  FIXATION  (C2H2  REDUCTION) 
IN  A  SALT  MARSH:  ITS  RELATIONSHIP  TO 
TEMPERATURE  AND  AN  EVALUATION  OF 
AN  IN  SITU  CHAMBER  TECHNIQUE, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
G.  J.  Whiting,  and  J.  T.  Morris. 
Soil  Biology  and  Biochemistry  SBIOAH,  Vol.  18, 
No.  5,  p  515-521,  1986.  7  fig,  22  ref. 

Descriptors:  'Nitrogen  fixation,  'Salt  marshes, 
•Nitrification,  'Acetylene  reduction,  Oordgrass, 
Bacterial  physiology,  Soil  bacteria,  Incubation, 
Seasonal  variation,  Sediments. 

A  temperature-controlled  chamber  for  the  in  situ 
measurement  of  N  fixation  in  a  vegetated  salt 
marsh  is  described.  Rates  of  Acetylene  Reduction 
Activity  (ARA)  were  linear  during  a  9  hr  incuba- 
tion. The  chamber  technique  measures  ARA 
within  the  top  2-4  cm  of  the  sediment  column.  This 
depth  of  penetration  accounted  for  approximately 
60%  of  the  total  ARA  in  the  sediment  column. 
Measurements  of  in  situ  ARA  in  the  tall,  medium, 
and  short  Spartina  alterniflora  salt  marshes  were 
positively  correlated  with  seasonal  temperature 
variations.  About  70-80%  of  the  seasonal  variation 
in  ARA  was  explained  by  the  Arrhenius  relation- 
ship, as  follows:  ARA  (micromole  C2H4/sq  m/hr) 
=  alpha  raised  to  the  (minus  beta/T)  power, 
where  T  is  the  ambient  air  temperature  (C)  and 
alpha  and  beta  are  constants.  Alpha  in  this  model 
increased  from  20.1  to  40.5,  while  beta  increased 
from  17.5  to  20.7,  along  a  transect  from  the  tall  to 
short  S  alterniflora  communities.  These  differences 
suggest  that  there  is  spatial  variability  within  the 
salt  marsh  among  the  variables  that  affect  N  fixa- 
tion. (Author's  abstract) 
W87-04366 


OBSERVATIONS  ON  THE  POPULATION  DY- 
NAMICS AND  DISTRIBUTION  OF  THE 
WHITE  PRAWN  PALAEMON  LONGntOSTRIS 
H.  MILNE  EDWARDS,  1837  (CRUSTACEA,  DE- 
CAPODA,  NATANTIA)  IN  THE  NETHER- 
LANDS, WITH  SPECIAL  REFERENCE  TO  ITS 
OCCURRENCE  IN  THE  MAJOR  RIVERS, 
Katholieke  Univ.  Nijmegen  (Netherlands).  Lab.  of 
Aquatic  Ecology. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04408 


INFLUENCE  OF  SALINITY  ON  THE  DISTRI- 
BUTION OF  EGERIA  DENSA  EN  THE  VALDI- 
VIA  RIVER  BASIN,  CHILE, 

Pontificia  Univ.  Catolica  de  Chile,  Temuco. 

E.  Hauenstein,  and  C.  Ramirez. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 

No.  4,  p  511-519,  October  1986.  5  fig,  3  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  *Salinity, 
•Plant  growth,  'Valdivia  river  basin,  Biomass, 
Saline  water,  Photosynthesis,  Roots,  Chile,  River 
basins. 


The  influence  of  salinity  on  the  distribution  of 
Egeria  densa  in  the  Valdivia  river  basin  was  made. 
Measurements  were  taken  of  the  biomass  of  this 
species  from  locations  of  differing  salinity  within 
the  range  of  its  distribution  in  the  Valdivia  river. 
In  the  laboratory,  the  growth  and  photosynthetic 
rates  of  shoots  kept  in  different  saline  concentra- 
tions were  recorded.  It  was  found  that  Egeria 
densa  tolerated  salinities  up  to  5  g/1,  which  grow 
naturally  in  the  river.  In  the  laboratory,  by  con- 
trast, it  prospered  in  concentrations  up  to  around  8 
g/1.  In  concentrations  up  to  around  1  g/1  there  was 
a  clear  stimulation  of  shoot  growth;  in  greater 
concentrations  a  slight  inhibition  of  photosynthesis, 
growth  and  adventitious  root  production  was 
noted.  (Author's  abstract) 
W87-04410 


NUTRIENT  LIMITATION  OF  THE  BOTTOM- 
ICE  MICRO  ALGA  I.  BIOMASS  (SOUTHEAST- 
ERN HUDSON  BAY,  CANADIAN  ARCTIC), 

Centre  de  Recherche  en  Ecologie  Marine  et  Aqua- 
culture,  Nieul  sur  Mer  (France). 
For  primary  bibliographic  entry  see  Field  2C. 
W87-04426 


METABOLISM  OF  REDUCED  METHYLATED 
SULFUR  COMPOUNDS  IN  ANAEROBIC  SEDI- 
MENTS AND  BY  A  PURE  CULTURE  OF  AN 
ESTUARINE  METHANOGEN, 

State  Univ.  of  New  York  at  Stony  Brook.  Marine 

Sciences  Research  Center. 

R.  P.  Kiene,  R.  S.  Oremland,  A.  Catena,  L.  G. 

Miller,  and  D.  G.  Capone. 

Applied       and       Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  5,  p  1037-1045,  November 

1986.  5  fig,  3  tab,  31  ref.  NSF  Grants  OCE-84- 

17595,  OCE-85-16604. 

Descriptors:  •Metabolism,  'Biodegradation, 
•Sulfur  compounds,  'Anaerobic  sediments,  'Cul- 
tures, 'Estuaries,  'Methane  bacteria,  Sulfides, 
Sediments,  Bacteria,  Growth,  Inhibition,  Sub- 
strates. 

Methylated  reduced  sulfur  compounds  are  thought 
to  play  an  important  role  in  the  transfer  of  sulfur 
from  aquatic  and  terrestrial  ecosystems  to  the  at- 
mosphere. However,  microbial  decomposition  of 
these  volatile  compounds  may  decrease  their  out- 
ward flux.  Addition  of  dimethylsulfide(DMS), 
dimethyldisulfide(DMDA),  or  methane 

thiol(MSH)  to  a  diversity  of  anoxic  aquatic  sedi- 
ments (e.g.,  fresh  water,  estuarine,  alkaline/hyper- 
saline)  stimulated  methane  production.  The  yield 
of  methane  recovered  from  DMS  was  often  52  to 
63%,  although  high  concentrations  of  DMS  (as 
well  as  MSH  and  DMDS)  inhibited  methanogene- 
sis  in  some  types  of  sediments.  Production  of  meth- 
ane from  these  reduced  methylated  sulfur  com- 
pounds was  blocked  by  2-bromoethanesulfonic 
acid.  Sulfate  did  not  influence  the  metabolism  of 
millimolar  levels  of  DMS,  DMDS,  or  MSH  added 
to  sediments.  However,  when  DMS  was  added  at 
2-microM  levels  as  (14C)DMS,  metabolism  by 
sediments  resulted  in  a  14CH4/14C02  ratio  of 
only  0.06.  Addition  of  molybdate  increased  the 
ratio  to  1.8,  while  2-bromoethanesulfonic  acid  de- 
creased it  to  0,  but  did  not  block  14C02  produc- 
tion. These  results  indicate  the  methanogens  and 
sulfate  reducers  compete  for  DMS  when  it  is 
present  at  low  concentrations;  however,  at  high 
concentrations,  DMS  is  a  'noncompetitive'  sub- 
strate for  methanogens.  Metabolism  of  DMS  by 
sediments  resulted  in  the  appearance  of  MSH  as  a 
transient  intermediate.  A  pure  culture  of  an  obliga- 
tely  methylotrophic  estuarine  methanogen  was  iso- 
lated which  was  capable  of  growth  on  DMS.  Me- 
tabolism of  DMS  by  the  culture  also  resulted  in  the 
transient  appearance  of  MSH,  but  the  organism 
could  grow  on  neither  MSH  nor  DMDS.  The 
culture  metabolized  (14Q-DMS  to  yield  a  14CH4/ 
14C02  ratio  of  2.8.  Reduced  methylated  sulfur 
compounds  represent  a  new  class  of  substrates  for 
methanogens  and  may  be  potential  precursors  of 
methane  in  a  variety  of  aquatic  habitats.  (Alexan- 
der-PTT) 
W87-04461 
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MANGANESE  OXIDATION  BY  SPORES  AND 
SPORE  COATS  OF  A  MARINE  BACDLLUS 
SPECTES, 

Leiden  Rijksuniversiteit  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-04462 


MICROBIAL  DION  REDUCTION  BY  ENRICH- 
MENT CULTURES  ISOLATED  FROM  ESTUA- 
RINE  SEDIMENTS, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 

rine  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04463 


GEOCHEMICAL  CHARACTERIZATION  OF 
SUSPENDED  PARTICLES  rN  ESTUARINE 
AND  COASTAL  SEAWATER  BY  X-RAY  FLUO- 
RESCENCE SPECTROMETRY, 

Tokyo  Univ.  (Japan).  Dept.  of  Chemistry. 

T.  Akagi,  and  H.  Haraguchi. 

Chemistry  Letters  CMLTAG,  No.  7,  p  1141-1144, 

July  1986.  3  fig,  Href. 

Descriptors:  'Geochemistry,  'Suspended  solids, 
•Chemical  analysis,  'Seawater,  'Estuaries, 
•Coasts,  *X-ray  fluorescence,  'Spectrometry, 
•Water  analysis,  Fluorescence,  Aluminum,  Iron, 
Titanium,  Heavy  metals,  Silicon,  Calcium,  Potassi- 
um, Copper,  Zinc,  Spectral  analysis. 

The  elemental  compositions  of  suspended  particles 
collected  in  Tokyo  Bay  and  Tamagawa  River  Es- 
tuary were  determined  by  x-ray  fluorescence  spec- 
trometry. Concentrations  of  Al,  Ti,  and  Fe  in 
suspended  particles  were  found  to  decrease  more 
rapidly  than  those  of  Si,  Ca,  K,  Cu,  and  Zn  from 
the  estuarine  to  the  bay  areas.  It  is  concluded  that 
Tamagawa  River  water  carries  silicate  minerals 
(rich  in  Si,  K,  and  Ca)  and  clay  minerals  (rich  in  Si, 
Al,  Ti,  and  Fe).  These  minerals  are  deposited  on 
the  sea  floor  during  flow  into  the  bay.  The  clay 
minerals  may  be  more  rapidly  deposited  than  the 
silicate  minerals.  Organic  suspended  particles,  in- 
cluding microorganisms,  become  rich  in  the  area 
where  the  river  and  sea  waters  are  mixed.  Mineral- 
rich  suspended  particles  carried  by  the  river  water 
are  covered  with  organic  materials  such  as  humic 
acid  during  the  flow  near  the  estuary.  It  is  suggest- 
ed that  biological  activities  should  be  taken  into 
account  in  the  elemental  distributions  of  suspended 
particles  as  well  as  dissolved  forms  in  the  estuary. 
(Author's  abstract) 
W87-04467 


PALMIET  ESTUARY:  A  MODEL  FOR  WATER 
CTRCULATION  USING  SALINITY  AND  TEM- 
PERATURE MEASUREMENTS  OVER  A 
TTDAL  CYCLE, 

National  Research  Inst,  for  Oceanology,  Stellen- 
bosch  (South  Africa). 

S.  Taljaard,  G.  A.  Eagle,  and  H.  F.-K.  O.  Hennig. 
Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  119-126, 
July  1986.  10  fig,  1  tab,  30  ref. 

Descriptors:  *Tidal  currents,  'Water  analysis,  'Es- 
tuaries, 'Mathematical  models,  'Tidal  effects, 
'Tides,  'Salinity,  'Water  temperature,  'South 
Africa,  'Palmiet  Estuary,  Chemical  analysis, 
Humic  acids,  Sediment  cores. 

Salinity  and  temperature  measurements  were  taken 
over  a  spring  and  a  neap  tidal  cycle  in  mid-summer 
(February  1985)  in  the  Palmiet  Estuary,  South 
Africa.  To  date  no  in-depth  chemical  investigations 
have  been  done  on  the  'black  water'  systems  in  the 
South  Western  Cape.  Measurements  were  taken  at 
9  stations  (5  in  the  water  channel,  4  on  sand  flats). 
At  each  station  salinity,  temperature,  and  pH  were 
measured.  Additional  water  samples  were  obtained 
by  boat  for  measurement  of  nutrients,  particulate 
matter,  dissolved  02  and  pH.  Sediment  cores  were 
obtained  as  well.  A  conceptual  model  was  com- 
piled from  this  data,  which  showed  the  estuary  as 
having  two  distinct  layers,  a  fresher  surface  water 
layer  overlaying  a  saline  bottom  layer.  The  fresher 
surface  layer  flowed  almost  continuously  sea- 
wards. During  spring  high  tide,  new  saline  water 
replaced  the  bottom  water  and  the  in-flow  energy 
determined  how  far  this  new  water  protruded  into 


the  estuary.  During  the  subsequent  neap  tide  the 
bottom  water  remained  in  the  estuary,  with  a  small 
amount  of  water  exchanged  at  the  shallower  sta- 
tions near  the  mouth.  During  each  neap  tidal  cycle 
there  was  a  net  loss  of  bottom  water  which  was 
replaced  during  the  next  spring  high  tide  or  by  a 
storm  at  sea.  (Arrone-PTT) 
W87-04481 


SPATIAL  AND  SEASONAL  DIFFERENCES  EN 
THE  FISH  FAUNA  EN  THE  SHALLOWS  OF  A 
LARGE  AUSTRALIAN  ESTUARY, 

Murdoch  Univ.  (Western  Australia).  School  of  En- 
vironmental and  Life  Science. 
N.  R.  Loneragan,  I.  C.  Potter,  R.  C.  J.  Lenanton, 
and  N.  Caputi. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  4,  p  575- 
586,  September  1986.  5  fig,  6  tab,  36  ref. 

Descriptors:  'Fish,  'Estuaries,  'Spatial  distribu- 
tion, 'Season  variation,  'Australia,  'Salinity, 
Rivers,  Temperature  effects. 

Whether  the  number  of  fish  species  and  the  density 
and  biomass  of  fish  are  related  to  salinity  were 
tested.  Samples  of  fish  were  collected  by  beach 
seine  in  the  large  Peel-Harvey  estuarine  system  in 
the  wet  and  dry  periods  between  August  1979  and 
July  1981.  The  number  of  species,  density  and 
biomass  declined  with  distance  from  the  estuary 
mouth  and  rose  with  increasing  temperature  and 
salinity.  Both  classification  and  ordination  distin- 
guished the  faunal  composition  of  the  saline 
reaches  of  the  the  rivers  from  that  of  the  narrow 
Entrance  Channel  and  two  large  basins.  Classifica- 
tion also  separated  the  fauna  of  the  riverine  group 
into  wet-  and  dry-period  components,  and  divided 
samples  taken  in  the  Entrance  Channel  from  those 
in  the  basins.  Differences  between  the  faunal  com- 
position of  the  Peel  Inlet  and  its  tributary  rivers 
were  related  to  differences  in  salinity  regime.  The 
riverine  fauna  was  subjected  to  much  more  vari- 
able and  lower  minimum  salinities.  (Main-PTT) 
W87-04540 


PREDATION  BY  CALLINECTES  SOPEOUS 
(RATHBUN)  WTTHEN  SPARTTNA  ALTERNI- 
FLORA  (LOISEL)  MARSHES, 

Dauphin  Island  Sea  Lab.,  AL. 
D.  L.  West  and,  and  A.  H.  Williams. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  100,  No.  1-3,  p  75-95,  Sep- 
tember 1986.  9  fig,  5  tab,  26  ref. 

Descriptors:  'Predation,  'Food  habits,  'Marsh 
grasses,  'Blue  crabs,  'Alabama,  Marshes,  Snails, 
Bivalves,  Field  tests,  Tidal  marshes. 

Predation  by  the  blue  crab,  Callinectes  sapidus, 
within  intertidal  Spartina  alterniflora  marshes  of 
Dauphin  Island,  Alabama  was  examined.  Species 
and  size  preferences  displayed  by  the  predator 
when  foraging  within  the  marsh  were  investigated 
using  nektonic,  epifaunal,  and  infaunal  prey  popu- 
lations including  Fundulus  similis,  Littorina  irror- 
ata,  and  Geukensia  demissa.  Short-term  field  exper- 
iment involving  the  use  of  predator  inclusion 
cages,  in  which  the  relative  abundances  of  all  prey 
species  and  the  density  of  macrophyte  vegatation 
were  manipulated,  indicated  that  mean  mortality 
differed  significantly  among  species.  Blue  crabs 
exhibited  a  species  preference  for  Littorina,  and 
Fundulus  but  not  for  Geukensia.  Blue  crabs  select- 
ed intermediate-sized  snails  and  large  fish  while  not 
exhibiting  a  size  preference  for  infaunal  bivalves. 
In  the  marsh,  mean  percentage  of  the  Littorina 
population  within  the  14-18  mm  size  class  exhibited 
an  increased  mortality  as  compared  to  two  other 
size  classes,  which  was  negatively  correlated  with 
increasing  tidal  height.  Geukensia  size  class  distri- 
butions showed  little  evidence  of  differences  along 
the  tidal  height  gradient.  It  was  apparent  the  Cal- 
linectes utilized  prey  species  differentially.  The 
preference  of  blue  crabs  for  nektonic  and  epifaunal 
prey  is  hypothesized  to  be  the  result  of  a  smaller 
energy  expediture  as  a  result  of  the  crab's  visual 
evaluation  of  these  prey.  (Main-PTT) 
W87-04543 


PRODUCTION  OF  NH4(+)  BY  THE  SHRIMP 
CRANGON  CRANGON  L.  EN  TWO  SLOPENG 


BED    ECOSYSTEMS.     EXPERIMENTAL    AP- 
PROACH AND  STUDY  OF  THE  ENFLUENCE 
OF  SEDEVD2NT  ON  THE  EXCRETION  RATE 
(PRODUCTION  D'NH4(  +  )  PAR  LA  CREVETTE 
CRANGON  CRANGON  L.  DANS  DEUX  ECO- 
SYSTEMES   COTTERS.   APPROCHE   EXPERI- 
MENTALE  ET  ETUDE  DE  L'ENFLUENCE  DU 
SEDEMENT  SUR  LE  TAUX  D'EXCRETION), 
Centre  d'Etudes  d'Oceanographie  et  de  Biologie 
Marine,  Roscoff  (France). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04544 


EFFECTS  OF  PREDATION  BY  THE  MUMMI- 
CHOG,  FUNDULUS  HETEROCLrTUS  a.),  ON 
THE  ABUNDANCE  AND  DISTRD3UTION  OF 
THE  SALT  MARSH  SNAIL,  MELAMPUS  BI- 
DENTATUS  (SAY), 

Delaware  Univ.,  Newark.  Dept.  of  Biology. 
A.  A.  Joyce,  and  S.  B.  Weisberg. 
Journal  of  Experimental  Marine  Biology  and  Ecol- 
ogy JEMBAM,  Vol.  100,  No.  1-3,  p  295-306,  Sep- 
tember 1986.  4  fig,  1  tab,  29  ref.  NOAA  Sea  Grant 
NA80AA-D-00106. 

Descriptors:  'Population  density,  'Estuaries,  'Pre- 
dation, 'Mummichog,  'Salt  marshes,  'Snails, 
•Canary  Creek,  Killifish,  Coastal  waters,  Grasses. 

Enclosure  and  exclosure  experiments  were  con- 
ducted in  Canary  Creek  marsh  to  examine  how 
predation  by  killifish,  Fundulus  heteroclitus,  affects 
the  abundance  and  size  distribution  of  the  salt 
marsh  snail,  Melampus  bidentatus.  Enclosures 
were  stocked  with  Fundulus  at  densities  of  one- 
half  normal,  normal,  twice  normal,  and  four  times 
normal  density.  Fish  exclusion  pens  were  also 
built.  In  both  years  of  the  study,  the  mean  density 
of  snails  increased  significantly  in  pens  where  fish 
were  excluded  or  their  density  reduced.  During 
the  same  period  in  each  year,  the  density  of  snails 
in  pens  containing  higher  than  normal  fish  density 
fell  by  50%.  Fish  density  also  affected  the  size 
distrubtion  of  snails  within  pens.  In  both  years, 
mean  shell  length  of  snails  in  the  pens  with  the 
highest  density  of  fish  was  significantly  greater, 
and  mean  shell  length  of  snails  within  fish  exclu- 
sion pens  was  significantly  lower  than  in  all  other 
treatments.  Gape  size  limitation  of  Fundulus  causes 
selective  predation  on  small  snails  and  apparently 
is  responsible  for  the  difference  in  mean  shell 
length  among  treatments.  Density  and  size  distribu- 
tion of  the  natural  Melampus  bidentatus  population 
in  the  marsh  were  also  taken.  Larger  snails  oc- 
cured  in  the  low  marsh  zone,  and  smaller  snails 
occurred  in  the  high  marsh  zone.  The  grass  types 
found  in  the  high  marsh  afford  protection  from  fish 
predation,  and  the  distribution  of  snails  in  the 
marsh  is  consistent  with  the  idea  that  fish  predation 
is  an  important  factor  influencing  the  distribution 
of  snails  in  Canary  Creek  marsh.  (Author's  ab- 
stract) 
W87-04546 


ROCKY  ENTERTIDAL  FISH  COMMUNITIES 
OF  CALIFORNIA:  TEMPORAL  AND  SPATIAL 
VARIATION, 

California  Univ.,  Davis.  Dept.  of  Wildlife  and 
Fisheries  Biology. 

R.  M.  Yoshiyama,  C.  Sassaman,  and  R.  N.  Lea. 
Environmental  Biology  of  Fishes  EBFID3,  Vol. 
17,  No.  1,  p  23-40,  September  1986.  10  tab,  28  ref. 

Descriptors:  *Species  composition,  *Species  diver- 
sity, 'Spatial  variation,  'Temporal  variation, 
•Fish,  'California,  'Oregon,  'British  Columbia, 
Cottids,  Ecology,  Pacific  Sculpins,  Tidepools, 
Zoogeography,  Comparison  studies. 

Data  from  experimental  and  published  collections 
of  intertidal  and  shallow  littoral  fishes  of  the  North 
American  Pacific  Coast  with  respect  to  temporal 
and  spatial  trends  in  species  composition  and  domi- 
nance were  examined.  Sampling  of  tidepools  usual- 
ly was  done  by  applying  quinaldine  and  dipnetting 
fish.  Dipnetting  alone  was  done  in  Oregon.  Recent 
and  past  intertidal  collections  made  five  and  seven 
years  apart,  respectively,  for  two  California  local- 
ities; intertidal  collections  from  twelve  localities  in 
California,  Oregon,  and  British  Columbia;  and  in- 
tertidal versus  subtidal  collections  at  one  California 
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locality  were  compared.  Temporal  comparisons 
indicted  substantially  lower  abundance  of  the 
cottid  Oligocottus  snyderi  at  two  California  local- 
ities during  1984.  Geographical  comparisons  in- 
dicted general  similarity  in  species  composition, 
with  cottids  predominating.  Stichaeids  and  pholids 
occurred  at  high  densities  in  exposed  boulder 
fields.  Both  the  tidepool  and  boulder  field  assem- 
blages showed  north-south  changes  in  species 
abundances.  Comparison  of  collections  from  the 
intertidal  and  subtidal  zones  at  one  California  lo- 
cality demonstrated  that  fishes  of  the  these  habitats 
form  two  essentially  distinct  assemblages,  with 
most  species  restricted  to  or  concentrated  in  one  or 
the  other  habitat.  (Main-PTT) 
W87-04549 


FISH  COMMUNITY  STRUCTURE  RESPONSE 
TO  MAJOR  HABITAT  CHANGES  WITHIN 
THE  LITTORAL  ZONE  OF  AN  ESTUARINE 
COASTAL  LAKE, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Inst. 

of  Freshwater  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-O4550 


DISTRIBUTION  OF  CD,  PB  AND  CU  BE- 
TWEEN THE  DISSOLVED  AND  PARTICU- 
LATE PHASE  IN  THE  EASTERN  SCHELDT 
AND  WESTERN  SCHELDT  ESTUARY, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Heisse  Chemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04566 


PLUTONIUM  AND  AMERICIUM  IN  ARCTIC 
WATERS,  THE  NORTH  SEA  AND  SCOTTISH 
AND  IRISH  COASTAL  ZONES, 

Lund  Univ.  (Sweden).  Dept.  of  Radiation  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04578 


EPIDERMAL   TUMORS    IN    MICROSTOMUS 
PACIFICUS  (PLEURONECITDAE)  COLLECT- 
ED   NEAR    A    MUNICIPAL    WASTEWATER 
OUTFALL  IN  THE  COASTAL  WATERS  OFF 
LOS  ANGELES  (1971-1983), 
Southern    California    Coastal     Water    Research 
Project  Authority,  Long  Beach. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04601 


NICHE     CHARACTERIZATION     OF     DOMI- 
NANT ESTUARINE  BENTHIC  SPECIES, 
State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

R.  W.  Flint,  and  R.  D.  Kalke. 
Estuarine,   Coastal  and   Shelf  Science   ECSSD3, 
Vol.  22,  No.  6,  p  657-674,  June  1986.  5  fig,  4  tab,  57 
ref. 

Descriptors:  'Niches,  *Estuaries,  •Benthos,  'Spe- 
cies diversity,  'Sediments,  'Macroin  vertebrates, 
•Distribution,  Ecology,  Behavior,  Corpus  Christi 
Bay,  Texas,  Phytoplankton,  Productivity,  Popula- 
tion density,  Food  chains,  Habitats. 

The  term  niche  has  been  used  in  a  variety  of  ways 
by  ecologists  intrigued  with  habitat  and  life  history 
differences  of  closely  related  species.  In  some  in- 
stances the  niche  has  been  viewed  in  distributional 
units,  stressing  a  spatial  concept.  Benthic  macroin- 
faunal  species  in  a  south  Texas  esturarine  environ- 
ment were  studied  over  a  2.5  year  period  to  char- 
acterize their  distributions  and  ecology.  The  13 
dominant  taxa  chosen  for  investigation  exhibited 
distinct  habitat  usage  differences  as  judged  both  by 
the  use  of  discriminant  analysis  and  the  differentia- 
tion of  behavioral  characteristics.  Species  coexist- 
ence in  the  estuarine  benthic  community  of  Corpus 
Christi  Bay  was  examined  with  respect  to  resource 
partitioning  for  such  parameters  as  food  and  space. 
Utilization  of  these  resources  by  the  dominant  taxa 
differed  in  both  temporal  and  spatial  dimensions, 
with  the  spatial  dimension  consisting  of  horizontal 
and  vertical  attributes.  Benthic  species  were  sepa- 
rated according  to  (1)  occurrences  in  certain  sedi- 
ment types  with  varying  organic  content,  (2)  pres- 


ence in  estuarine  regions  characterized  by  different 
phytoplankton  productivity  rates,  (3)  different  pe- 
riods of  annual  occurrence,  and  (4)  occurrence  in 
different  sediment  microhabitats  characterized  by 
varying  sediment  depth  and  relation  to  depth  of 
oxygenated  sediments.  Superimposed  upon  differ- 
ences in  habitat  usage  of  these  species  were  behav- 
ioral traits,  such  as  feeding  differences,  which  fur- 
ther discriminated  how  benthic  species  obtained 
resources.  Based  upon  species  occurrence  in  a  cer- 
tain characteristic  environment,  the  authors  specu- 
lated on  the  structural  division  of  the  benthic  habi- 
tat by  various  taxa  often  classified  as  common 
members  of  the  same  species'  assemblages  in  the 
past.  Although  other  investigators  have  demon- 
strated interactions  among  co-occurring  benthic 
infaunal  species,  the  information  presented  here 
illustrated  how  these  species  could  minimize  inter- 
actions in  order  to  maintain  their  populations.  (Al- 
exander-PTT) 
W87-04603 


NITROGEN  CYCLE  OF  AN  EAST  COAST,  U.K. 
SALTMARSH:  II.  NITROGEN  FIXATION,  NI- 
TRmCATION,  DENITRIFICATION,  TIDAL 
EXCHANGE, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

S.  A.  A.  Aziz,  and  D.  B.  Nedwell. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  22,  No.  6,  p  689-704,  June  1986.  3  fig,  9  tab,  29 
ref. 

Descriptors:  'Nitrogen  cycle,  'Nitrogen  fixation, 
'Saltmarshes,  'Nitrification,  'Denitrification, 
'Tides,  'Cyanobacteria,  Sediments,  Ammonium, 
Nitrates,  Detritus,  Colne  Point,  Estuaries,  Particu- 
late matter,  Bacteria,  Recycling. 

Saltmarshes  were  originally  suggested  to  be  major 
exporters  of  carbon  and  nitrogen  to  associated 
estuarine  and  coastal  marine  ecosystems,  although 
subsequent  work  now  indicates  that  net  export  or 
import  varies  widely  from  marsh  to  marsh.  Meas- 
urements of  nitrogen  fixation  (acetylene  reduction) 
showed  greatest  rates  in  the  saltmarsh  pans  with  a 
benthic  layer  of  cyanobacteria  present.  The  small- 
est amount  of  nitrogen  fixation  occurred  on  the 
marsh  surface  where  a  Puccinellia  maritima/Hali- 
mione  portulacoides  plant  association  shaded  the 
underlying  sediment.  Phototrophic  nitrogen  fixa- 
tion was  always  greater  than  dark,  chemotrophic, 
bacterial  fixation.  Only  a  small  proportion  of  the 
total  amount  of  ammonium,  which  was  formed 
during  detrital  breakdown,  was  nitrified  to  nitrate. 
Although  there  is  a  high  capacity  for  bacteria 
nitrate  reduction  in  these  sediments,  the  process  is 
limited  by  low  nitrate  availability  and  most  nitrate 
upon  reduction  is  converted  to  ammonium  rather 
than  being  denitrified  to  gaseous  products.  Denitri- 
fication does  not,  therefore,  result  in  any  great  loss 
of  nitrogen  from  the  saltmarsh.  There  was  little  net 
import  or  export  of  nitrogen  on  an  annual  basis, 
although  nitrate  and  organic-N  in  small  particulate 
material  was  removed  from  tidal  water  by  the 
marsh,  and  there  was  net  annual  export  of  ammoni- 
um, dissolved  organic-N  and  organic-N  in  large 
particulate  material.  Losses  of  nitrogen  by  the 
small  net  tidal  export  and  by  denitrification  were 
approximately  balanced  by  nitrogen  fixation.  It 
was  concluded  that  the  nitrogen  cycle  of  the  Colne 
Point  saltmarsh  was  balanced  on  an  annual  basis, 
with  most  nitrogen  being  recycled  within  the 
marsh.  The  saltmarsh  did  not  apparently  act  as  a 
net  source  of  nitrogen  for  the  adjacent  estuary, 
although  it  may  act  as  an  important  processor  of 
nitrogen,  removing  some  forms  of  nitrogen  such  as 
nitrate  from  tidal  water  while  exporting  other 
forms  of  nitrogen  such  as  dissolved  organic-N. 
(Alexander-PTT) 
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Descriptors:  'Recruitment,  'Fish  larvae,  'Larvae, 
•Tidal  effects,  'Population  density,  'Estuaries, 
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Frequency  distribution. 

The  importance  of  estuaries  and  sheltered  inshore 
areas  in  the  life  histories  of  fish  is  well  established. 
In  particular,  these  areas  have  been  shown  to  serve 
as  nurseries  for  young  fish.  Unless  the  fish  enter  as 
juveniles,  the  use  of  such  nursery  habitats  requires 
that  the  larvae  spawned  outside  are  recruited  in, 
and,  together  with  those  spawned  inside,  that  they 
avoid  being  flushed  out  with  the  tide.  The  occur- 
rence of  fish  larvae  and  the  effect  of  diel  and  tidal 
variation  on  catches  was  studied  at  about  biweekly 
intervals  for  a  year  in  Whangateau  Harbor,  a  small 
well  mixed  northern  New  Zealand  estuary.  Larvae 
from  31  taxa  were  identified.  The  annual  pattern  of 
larval  occurrence  was  typical  for  fish  in  temperate 
waters,  with  a  major  peak  of  abundance  in  early 
summer.  For  six  taxa,  larval  densities  were  signifi- 
cantly greater  in  night-time  than  in  daytime 
catches,  and  analysis  of  length-frequency  distribu- 
tion suggested  that  for  two  species  this  was  due  to 
daytime  net  avoidance.  No  significant  differences 
were  found  between  the  densities  of  larvae  caught 
on  flood  and  ebb  tides,  but  changes  in  length- 
frequency  distributions  were  significant  for  two 
species.  Recently  hatched  larvae  of  an  unidentified 
goby  were  found  leaving  the  harbor,  where  they 
were  probably  spawned,  while  older  larvae  of  tins 
species  appeared  to  be  recruiting  back  in.  Larvae 
of  the  flounder  Rhombosolea  plebeia  were  also 
apparently  recruiting  into  the  harbor.  In  the  ab- 
sence of  a  two-layered  circulation  pattern  larvae 
relied  upon  tidal  transport  for  recruitment,  and 
probably  ensured  their  retention  by  rapidly  settling 
to  the  bottom.  (Alexander-PTT) 
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al waters,  'Inlets,  Great  South  Bay,  Long  Island, 
Harmonic  analysis,  Water  level  fluctuations. 

Great  South  Bay  is  the  largest  of  a  series  of  inter- 
connecting, shallow  coastal  lagoons  on  the  south 
shore  of  Long  Island,  New  York.  The  Bay  is 
approximately  40  km  in  length  (with  major  axis 
oriented  roughly  along  the  east-west  direction)  and 
its  width  varies  from  2.5  km  to  8  km.  It  covers  a 
surface  area  of  about  235  sq  km  and  the  average 
MLW  depth  is  approximately  1.3  m.  Sea-level 
observations  made  during  December,  1979,  at  six 
stations  in  Great  South  Bay  reveal  that  there  were 
significant  subtidal  fluctuations  in  addition  to  the 
tidal  oscillations.  Harmonic  analysis  of  the  tidal 
oscillations  of  sea  level  indicates  that  M  sub  2  is  the 
dominant  tidal  constituent.  The  M  sub  2  amplitude, 
however,  suffered  a  more  than  50%  reduction  in 
the  interior  of  the  Bay  due  largely  to  the  narrow 
inlet.  The  subtidal  sea  level  fluctuations  within  the 
Bay  were  forced  primarily  by  the  low-frequency 
fluctuations  of  the  adjacent  shelf  water.  The  active 
subtidal  exchange  induced  by  this  Bay-shelf  cou- 
pling appeared  to  have  suffered  only  minor  attenu- 
ation within  the  Bay.  As  a  consequence,  the  vari- 
ance associated  with  subtidal  sea  level  fluctuations 
was  greater  than  that  associated  with  the  tidal 
oscillations  over  most  of  Great  South  Bay.  (Alex- 
ander-PTT) 
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In  the  sea,  a  large  exchange  of  energy  and  dis- 
solved substances  takes  place  between  the  bottom 
substrate  and  the  water  mass.  The  extent  of  this 
exchange  is,  among  other  things,  dependent  on  the 
sediment  surface,  water  movements  over  this  sur- 
face, the  thickness  of  the  oxidized  layer,  and  also 
the  degree  of  bioturbation.  Upogebia  usually  con- 
struct deep,  extensive  burrows  in  the  bottom  sub- 
strate. Upogebia  deltaura  was  collected  quantita- 
tively and  qualitatively  between  June  1980  and 
August  1982  from  a  level,  sandy  bottom  at  a  12  m 
depth  in  the  archipelago  of  Lysekil  (on  Gullmarsf- 
jorden)  about  70  km  north  of  Goteborg,  in  western 
Sweden.  A  total  of  347  individuals  were  obtained. 
The  deepest  burrows  reached  a  depth  of  more  than 
65  cm  into  the  substrate.  During  the  cold  season, 
U.  deltaura  was  situated  much  deeper  in  the  sub- 
strate than  it  was  during  the  summer,  probably  as  a 
result  of  'hibernation'.  The  average  density  was  5.0 
individuals/0.1  sq  m,  and  the  maximum  of  10  speci- 
mens was  found  in  one  0. 1  sq  m  sample.  Out  of  the 
341  individuals  identifiable  as  to  sex,  186  (54.6%) 
were  females  and  155  (45.4%)  were  males.  Berried 
females  were  found  between  May  and  August,  and 
the  average  number  of  eggs  carried  was  4757. 
Ecdysis  took  place  between  May  and  August;  most 
females  moulted  in  the  middle  of  June  and  most 
males  about  one  month  later,  in  mid  July.  The 
chelipeds  of  large  males  were  proportionally 
bigger  than  were  those  of  large  females.  Maximum 
total  body  length  of  the  females  was  65.7  mm,  and 
that  of  the  males  was  65.3  mm.  (Alexander-PTT) 
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Coastal  lagoons  are  intermediate  areas  between 
terrestrial  and  marine  environments.  They  are  eu- 
trophic  zones  of  considerable  economic  impor- 
tance, mainly  for  aquaculture.  The  functional  cou- 
pling between  these  ecosystems  may  comprise 
physical  energy  input,  flow  of  dissolved  nutrients 
and  living  or  dead  particulate  organic  matter. 
Marine  and  terrestrial  influences  make  these  la- 
goons, areas  of  high  potential  productivity  and 
high  organic  carbon  levels.  The  distribution  and 
nature  of  organic  matter  clearly  identify  the  princi- 
ple sectors  of  the  lagoon  which  vary  according  to 
hydrological  and  sedimentological  conditions.  The 
central  area  frequently  includes  coarse  ancient  flu- 
viatile  sediments.  The  rare  organic  matter  there 
offers  aliphatic  and  nitrogenous  characters  which 
may  be  derived  from  both  the  origin  of  organic 
matter  (algae  and  meiofauna)  and  the  level  of 
oxygenation  prevailing  during  deposition.  In  the 
southern  sector,  highly  oxygenated  conditions  re- 
sulting from  sea  currents  generated  by  the  Co- 
tonou outlet  could  cause  the  elimination  of  labile 
compounds,  and  hence  be  responsible  for  the  high 
degradation  state  of  organic  matter.  In  the  western 
sector,  still  water  conditions  allow  fine  sediments 
to  be  deposited.  This  frequently  leads  to  the  accu- 
mulation of  organic  matter  showing  such  reducing 
conditions  that  they  allow  the  integration  of  sul- 
phur in  humic  compounds  and  a  decrease  of  their 
solubility.  In  the  northern  area,  the  contribution  of 
terrestrial  material  supplied  by  the  Oueme  and  So 
rivers  is  clearly  indicated  by  the  low  average  per- 
centages of  hydrolyzable  fraction,  C/N  ratios 
ranging  between  9  and  15,  while  H/C  and  N/C 
ratios  are  low  in  humic  acids.  (Alexander-PTT) 
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In  many  coastal  regions  the  freshwater  runoff  from 
rivers  and  streams  has  a  very  pronounced  effect  on 
water  property  distributions,  the  resultant  density 
structure  and  the  large-scale  coastal  circulation. 
Discharge  sources  vary  in  nature  from  large  river 
outflows,  such  as  the  Nile,  the  Amazon,  the  Co- 
lumbia or  the  St.  Lawrence  rivers  to  more  widely 
distributed  sources  consisting  of  a  collection  of 
small  coastal  streams,  as  found  along  the  coasts  of 
Norway,  the  eastern  U.S.A.,  Alaska  and  British 
Columbia.  While  large  rivers  have  by  far  the  most 
dramatic  local  influence  on  the  coastal  ocean,  the 
aggregate  effect  of  runoff  spread  over  a  larger 
coastal  region  may  be  significant  in  determining 
the  nearshore  salinity  distribution  and  its  associated 
circulation.  A  simplified  two-layer  model  is  devel- 
oped to  examine  long-term  effects  of  freshwater 
runoff  on  coastal  circulation,  with  particular  em- 
phasis on  the  coast  of  British  Columbia,  Canada. 
The  model  handles  punctual  as  well  as  distributed 
sources  in  a  parabolic  formulation  free  of  any  wave 
propagation,  where  entrainment,  Coriolis  force 
and  interfacial  friction  determine  the  solution  of 
the  properties  of  the  upper  layer.  Solutions  are 
discussed  for  a  steady  coastal  flow  fed  by  a  uni- 
form runoff  distribution  and  for  outflow  from  a 
point  source.  (Alexander-PTT) 
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The  Changjiang  Estuary  is  located  on  a  mesotidal 
coast  and  it  is  a  partially  mixed  estuary.  The  estu- 
ary is  wide  and  shallow,  and  there  are  four  distri- 
butaries separated  by  islands  and  shoals.  The 
Changjiang  river  discharges  4.86  x  10  to  the  8th 
power  tons  of  suspended  sediment  annually,  the 
fourth  largest  in  world.  Attempts  have  been  made 
to  understand  qualitatively  the  transport  of  sus- 
pended sediment  in  this  estuary.  Circulation  and 
balance  of  suspended  sediment  in  Changjiang  estu- 
ary were  analyzed.  Strong  interaction  between  dif- 
ferent waterways  and  the  fact  that  they  are  wide 
and  shallow  both  contributed  to  the  great  spatial 
and  temporal  variability  in  circulation  and  sus- 
pended sediment  transport.  Using  a  flux  decompo- 
sition formula  with  the  relative  depth  as  the  verti- 
cal coordinate,  it  was  shown  that  although  tidal 
dispersion  was  the  main  dispersion  mechanism  in 
the  turbidity  maximum  zone,  dispersions  due  to 
circulation  effects  were  also  important.  (Alexan- 
der-PTT) 
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oplankton,  Cyanobacteria,  Aquatic  life. 

The  earliest  comprehensive  study  of  Chesapeake 
Bay  phytoplankton  listed  83  diatoms,  and  8  dino- 
flagellates,  plus  zooplankters.  Two  annual  maxima 
that  occurred  during  spring  and  fall  were  noted.  A 
twenty-three  month  study  of  lower  Chesapeake 
Bay  phytoplankton  was  made  from  February  1982 
to  December  1983.  The  major  seasonal  growth 
periods  were  dominated  by  a  diatomaceous  flora 
and  a  pico-nanoplankton  complex  composed 
mainly  of  cyanobacteria,  chlorophytes  and  other 
cells  <  5  micron  in  size.  There  was  a  pattern  of 
multiple  pulses  throughout  the  year.  However,  the 
trend  for  maximum  development  occurred  during 
the  winter-spring  and  fall  periods.  The  dominant 
diatoms  were  Skeletonema  costatum,  Leptocylin- 
drus  danicus,  and  Asterionella  gracialis.  Seasonal 
comparisons  were  made  to  earlier  phytoplankton 
composition  studies  in  the  Bay.  Over  the  past  60 
years  there  has  been  a  change  in  phytoplankton 
assemblages  and  concentrations  in  the  Bay.  Skele- 
tonema costatum  has  remained  a  dominant  species, 
but  a  more  abundant  and  broader  base  of  small 
sized,  chain-forming  diatoms  have  become  estab- 
lished. In  addition,  high  concentrations  of  the  pico- 
nanoplankton,  chrysophyceans  and  cryptophy- 
ceans  were  abundant.  (Alexander-PTT) 
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Those  large  marine  invertebrates  that  are  active  at 
or  just  above  the  sediment  surface  form  an  impor- 
tant community  whose  abundance  can  be  very 
high.  These  invertebrates  include  portunid,  pen- 
aeid,  carid,  scyllarid  and  stomatopod  crustaceans 
and  cephalopod  mollusks  and  have  been  termed 
nektobenthos.  Temporal  and/or  spatial  community 
patterns  of  nektobenthos  or  the  smaller  epibenthos 
have  been  examined  in  the  Gulf  of  Mexico  but 
little  studied  elsewhere.  The  temporal  and  spatial 
patterns  in  community  composition,  number  of 
species  and  number  of  individuals  were  described 
and  related  to  abiotic  factors.  During  warmer 
months,  nocturnal  periods  had  more  species  and 
individuals  than  diurnal  periods  and  changed  com- 
munity composition.  Burrowing  in  the  sediment 
during  daytime  caused  these  changes  and  probably 
serves  to  reduce  both  predation  and  energy  ex- 
penditure. Diel  differences  were  reduced  or  absent 
in  winter  when  the  community  was  depauperate. 
Monthly  patterns  were  highly  positively  correlated 
with  temperature  but  not  with  salinity.  These  pat- 
terns were  affected  by  summer  migrations  of  juve- 
niles from  very  shallow  nursery  areas.  The  deepest 
site  varied  least  over  time  and  was  also  the  most 
individualistic  in  community  composition.  Num- 
bers of  species  and  individuals  were  both  positively 
correlated  with  distance  offshore  and  depth  during 
most  months.  These  factors  probably  reflect  rela- 
tive marine  influence  and  environmental  stability. 
The  dynamic  nature  of  the  community  is  illustrat- 
ed by  the  fact  that  interaction  terms  in  factorial 
anovas  were  always  significant  and  thus  no  spatial 
or  temporal  pattern  was  consistent.  (Alexander- 
PTT) 
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For  primary  bibliographic  entry  see  Field  5B. 
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CURRENT  AND  RESIDUAL  TRANSPORT:  1. 
LAGRANGIAN  RESIDUAL  CURRENT, 

Shandong  Coll.  of  Oceanology  (China). 

S.  Feng,  R.  T.  Cheng,  and  P.  Xi. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  12,  p  1623-1634,  November  1986.  3  fig,  32  ref, 

1  append. 

Descriptors:  •Numerical  analysis,  'Mathematical 
studies,  'Tides,  'Tidal  currents,  'Coastal  waters, 
•Estuaries,  'Lagrangian  residual  current,  Eulerian 
mean  velocity,  Nonlinear  approximation,  Drift. 

It  is  more  relevant  to  use  a  Lagrangian  mean 
velocity  than  an  Eulerian  mean  velocity  to  deter- 
mine the  movements  of  water  masses  in  tidal  estu- 
aries and  coastal  embayments.  Under  weakly  non- 
linear approximation,  the  parameter  kappa,  which 
is  the  ratio  of  the  net  displacement  of  a  labeled 
water  mass  in  one  tidal  cycle  to  the  tidal  excursion, 
is  assumed  to  be  small.  Solutions  for  tides,  tidal 
current,  and  residual  current  have  been  considered 
for  two-dimensional,  barotropic  estuaries  and 
coastal  seas.  Particular  attention  was  paid  to  the 
distinction  between  the  Lagrangian  and  Eulerian 
residual  currents.  When  kappa  is  small,  the  first- 
order  Lagrangian  residual  is  the  sum  of  the  Euler- 
ian residual  current  and  the  Stokes  drift.  The  La- 
grangian residual  drift  velocity  or  the  second-order 
Lagrangian  residual  current  has  been  shown  to  be 
dependent  on  the  phase  of  tidal  current.  The  La- 
grangian drift  velocity  is  induced  by  nonlinear 
interactions  between  tides,  tidal  currents,  and  the 
first-order  residual  currents,  and  takes  the  form  of 
an  ellipse  on  a  hodograph  plane.  Several  examples 
are  given  to  further  demonstrate  the  unique  prop- 
erties of  the  Lagrangian  residual  current.  (See  also 
W87-04753)  (Rochester-PTT) 
W87-04752 


TIDE-INDUCED  LAGRANGIAN  RESffiUAL 
CURRENT  AND  RESIDUAL  TRANSPORT:  2. 
RESnDUAL  TRANSPORT  WITH  APPLICA- 
TION IN  SOUTH  SAN  FRANCISCO  BAY, 
CALIFORNIA 

Shandong  Coll.  of  Oceanology  (China). 
S.  Feng,  R.  T.  Cheng,  and  P.  Xi. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1635-1646,  November  1986.  3  fig,  34  ref, 
append. 

Descriptors:  'Mathematical  equations,  'Path  of 
pollutants,  'Numerical  analysis,  'Tidal  currents, 
•Coastal  waters,  'Estuaries,  'Sediment  transport, 
'Lagrangian  residual  current,  Eulerian  residual 
current,  Stokes  drift,  Nonlinear  approximation, 
Drift,  San  Francisco  Bay,  California,  Convection, 
Dispersion,  Transport,  Boundary  layers,  Solutes. 

A  new  formulation  of  an  intertidal  conservation 
equation  is  presented  and  examined  in  detail.  In  a 
weakly  nonlinear  tidal  estuary,  the  resultant  interti- 
dal transport  equation  also  takes  the  form  of  a 
convection-dispersion  equation  without  the  ad  hoc 
introduction  of  phase  effect  dispersion  in  a  form  of 
dispersion  tensor.  The  convective  velocity  in  the 
resultant  equation  is  the  first-order  Lagrangian  re- 
sidual current  (the  sum  of  the  Eulerian  residual 
current  and  the  Stokes  drift).  The  remaining  dis- 
persion terms  are  important  only  in  high-order 
solutions;  they  are  due  to  shear  effect  dispersion 
and  turbulent  mixing.  There  exists  a  dispersion 
boundary  layer  adjacent  to  shoreline  boundaries. 
An  order  of  magnitude  estimate  of  the  properties 
in  the  dispersion  boundary  layer  is  given.  The 
present  treatment  of  intertidal  transport  processes 
is  illustrated  by  an  analytical  solution  for  an  amphi- 
dromic  system  and  by  a  numerical  application  in 
South  San  Francisco  Bay,  California.  The  present 


formulation  reveals  that  the  mechanism  for  long- 
term  transport  of  solutes  is  mainly  convection  due 
to  the  Lagrangian  residual  current  in  the  interior  of 
a  tidal  estuary.  This  result  also  points  out  the 
weakness  of  in  the  tidal  dispersion  formulation,  and 
explains  the  large  variability  of  the  observed  values 
for  tidal  dispersion  coefficients.  (See  also  W87- 
04752)  (Rochester-PTT) 
W87-04753 


CHEMICAL  CONTROLS  ON  ECOLOGY  IN  A 
COASTAL  WETLAND, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Geosciences. 

W.  H.  Casey,  A.  Guber,  C.  Bursey,  and  C.  R. 
Olsen. 

Eos  EOSTA,  Vol.  67,  No.  45,  p  1305,  1310,  No- 
vember 11,  1986.  7  fig,  25  ref. 

Descriptors:  'Radioisotopes,  'Saline  soils,  'Sedi- 
ments, 'Fallout,  'Salt  marshes,  'Plant  growth, 
Desiccation,  Transpiration,  Evaporation,  Palus  cri- 
sium  site,  Chincoteague  Bay,  Virginia,  Seasonal 
variation. 

The  relation  of  seasonal  cycles  of  desiccation  and 
plant  growth  to  the  transport  of  natural  and  fallout 
radionuclides  was  studied  at  the  Palus  Crisium  site 
(Chincoteague  Bay,  Virginia).  Seasonal  cycles  in- 
fluence many  important  aspects  of  sediment  chem- 
istry at  the  Palus  Crisium  site.  Pore  water  profiles 
are  controlled  by  the  composition  of  waters  on  the 
marsh  surface,  which  vary  throughout  the  year  by 
evaporation  and  by  plant  transpiration.  Because 
transpiration  removes  much  water  from  the  sedi- 
ment, the  seasonal  variations  in  pore  fluid  salinity 
are  related  to  the  metabolic  activity  of  the  marsh 
grasses.  These  processes  result  in  salinity  profiles 
that  vary  throughout  the  year  and  result  in  hyper- 
saline  conditions  near  the  sediment  surface  in 
summer.  These  seasonal  cycles  indirectly  affect  the 
movement  of  trace  radionuclides  in  marsh  sedi- 
ment. Foliage  preferentially  traps  wet  and  dry 
deposition  from  the  atmosphere;  thus  portions  of 
the  marsh  with  rich  foliage  have  a  larger  inventory 
of  atmospherically  derived  nuclides  than  poorly 
vegetated  areas.  The  chemistry  of  pore  fluids  in 
marsh  sediment  also  affects  the  transport  of  nu- 
clides. Hypersalinity  and  low  pH  of  marsh  sedi- 
ments causes  some  nuclides  to  desorb  from  parti- 
cles and  thus  become  transported  from  the  marsh 
sediment  as  solutes.  All  of  these  processes  cause 
heterogeneous  lateral  and  vertical  distributions  of 
atmospherically  derived  nuclides  and  other  trace 
substances.  (Rochester-PTT) 
W87-04822 


COMPARATIVE  STUDY  OF  DECOMPOSI- 
TION, OXYGEN  CONSUMPTION  AND  NU- 
TRIENT RELEASE  FOR  SELECTED  AQUATIC 
PLANTS  OCCURRING  IN  AN  ESTUARINE  EN- 
VIRONMENT, 

Maryland  Univ.,  Cambridge.  Horn  Point  Environ- 
mental Labs. 

R.  R.  Twilley,  G.  Ejdung,  P.  Romare,  and  W.  M. 
Kemp. 

OIKSAA,  Vol.  47,  No.  2,  p  190-198,  September 
1986.  5  fig,  1  tab,  57  ref.  EPA  Grant  R  805932-1. 

Descriptors:  'Aquatic  plants,  'Decomposition, 
'Oxygen  requirements,  'Nutrient  requirements, 
•Estuarine  environment,  Phytoplankton,  Algae, 
Macrophytes,  Spartina,  Choptank  River,  Nitrogen, 
Plant  tissues,  Carbon,  Phosphorus,  Leaching. 

The  rates  of  decomposition  and  nutrient  regenera- 
tion were  compared  among  six  aquatic  plants  rep- 
resenting examples  from  phytoplankton,  macroal- 
gae,  submersed  vascular  macrophytes  and  marsh 
grasses.  The  plants  were  obtained  from  the  Chop- 
tank  River,  Maryland,  except  for  phytoplankton, 
and  were  placed  in  mesh  bags  and  incubated  in 
aquaria  with  ambient  water  for  93  days  under  dark, 
aerated,  temperature  controlled  conditions.  De- 
composition rates  based  on  both  decrease  in  origi- 
nal mass  and  associated  oxygen  consumption  were 
determined.  The  rates  were  directly  proportional 
to  the  initial  nitrogen  content  of  the  plant  tissues. 
Nitrogen  content  of  all  plant  tissues  increased 
during  decomposition,  but  reductions  of  carbon  to 
nitrogen  ratios  were  only  observed  for  those  plants 


with  an  initial  carbon  to  nitrogen  ratio  greater  than 
20.  Nitrogen  to  phosphorus  ratios  generally  in- 
creased due  to  a  much  higher  leaching  for  phos- 
phorus as  compared  with  nitrogen.  The  leached 
phosphorus  was  equally  distributed  between  dis- 
solved inorganic  and  organic  forms.  Generally,  the 
magnitude  of  phosphorus  and  nitrogen  leaching 
rate  was  not  related  to  respective  initial  plant  nutri- 
ent concentrations,  nor  to  the  plant's  structural 
integrity.  Total  nitrogen  phosphorus  dissolved  in 
the  water  column  plus  that  in  the  plant  material 
remaining  in  the  mesh  bags  at  the  end  of  the 
experiment  accounted  for  7  to  48%  of  their  origi- 
nal respective  quantities  for  submersed  macro- 
phytes compared  with  82-94%  for  Spartina.  (Au- 
thor's abstract) 
W87-04833 


IMPLICATIONS     OF    SEDIMENTOLOGICAL 

AND  HYDROLOGICAL  PROCESSES  ON  THE 

DISTRIBUTION   OF  RADIONUCLIDES:  THE 

EXAMPLE  OF  A   SALT  MARSH   NEAR   RA- 

VENGLASS,  CUMBRIA 

Institute    of    Oceanographic    Sciences,    Taunton 

(England). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04873 


STATISTICAL  ANALYSIS  OF  ESTUARINE 
PROFILES:  in.  APPLICATION  TO  NITRATE, 
NITRITE  AND  AMMONIUM  EN  THE  TAMAR 
ESTUARY, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04874 


POINT-SOURCE  INPUTS  OF  PETROLEUM 
WASTEWATER  INTO  THE  NIGER  DELTA  NI- 
GERIA 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Inst,  of  Pollution  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04881 


AMMONIFICATION'S  ACTIVITY  EN  SEA- 
WATER  AND  SEDIMENTS  OF  THE  CADIZ 
BAY  (SW  SPAIN)  (AMONIFICACION  EN 
AGUAS  Y  SEDIMENTOS  MARTNOS  DE  LA 
BAHIA  DE  CADIZ  (SO  DE  ESP  ANA)), 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04915 


ESTUARINE  AREAS  OF  PERNAMBUCO 
(AREAS  ESTUARTNAS  DE  PERNAMBUCO), 

Universidade    Federal    de    Pernambuco,    Recife 

(Brazil).  Dept.  de  Oceanografia. 

P.  A.  Coelho,  and  M.  F.  A.  Torres. 

Trabalhos  Oceanograficos,  Vol.  17,  p  67-80,  1982. 

8  fig,  1  tab,  21  ref. 

Descriptors:  'Mapping,  'Remote  sensing,  'Aerial 
photography,  'Estuaries,  'Aquaculture,  'Man- 
grove swamps,  'Brazil,  Photography,  Swamps. 

The  available  estuarine  and  mangrove  areas  of 
Pernambuco  State  (Brazil)  were  studied  for  aqua- 
culture  utilization.  Comparisons  were  carried  out 
on  21  maps  at  1:25,000  scale  of  the  Northeast 
region  of  Brazil,  and  aerial  photographs  at  1:30,000 
scale  were  interpreted.  It  was  calculated  that  estua- 
rine areas  comprised  25,044  ha  of  Pernambuco 
State  in  1970-1971,  of  which  7,672  ha  were  water 
and  17,372  ha  consisted  of  mangrove.  (Author's 
abstract) 
W87-04916 


ECOLOGICAL  STUDDZS  OF  THE  REGION  OF 
ITAMARACA-PERNAMBUCO-BRAZTL.  XXIII. 
HYDROLOGICAL  CONDITIONS  OF  THE  RIO 
BOTAFOGO  ESTUARY  (ESTUDOS  ECOLOGI- 
COS  DA  REGIAO  DE  ITAMARACA-PERNAM- 
BUCO-BRASIL.  XXHI.  CONDICOES  HIDRO 
LOGICAS  DO  ESTUARIO  DO  RIO  BOTA- 
FOGO), 
Universidade    Federal    de    Pernambuco,    Recife 


WATER  CYCLE— Field  2 
Estuaries — Group  2L 


(Brazil).  Dept.  de  Oceanografia. 

S.  J.  de  Macedo,  H.  N.  S.  Melo,  and  K.  M.  P.  da 

Costa. 

Trabalhos  Oceanograficos,  Vol.  17,  p  81-122,  1982. 

12  fig,  17  ref. 

Descriptors:  'River  basins,  'Brazil,  *Estuaries, 
•Tidal  effects,  'Tides,  Transparency,  Optical  prop- 
erties, Temperature,  Water  temperature,  Physical 
properties,  Ecology,  Hydrology,  Salinity,  Acidity, 
Oxygen,  Dissolved  oxygen,  Biochemical  oxygen 
demand,  Nitrates,  Nitrites,  Phosphates,  Nitrogen, 
Phosphorus. 

Hydrological  parameters  were  studied  in  the  Bota- 
fogo  River  basin,  a  part  of  the  Pernambuco-Brasil 
littoral  region.  Parameters  studied  included  trans- 
parency, temperature,  salinity,  pH,  dissolved 
oxygen,  biochemical  oxygen  demand,  nitrite-N,  ni- 
trate-N,  and  phosphate-P.  Parameters  were  influ- 
enced mostly  by  sample  location  and  oscillation  of 
the  tides.  During  low  tide  in  the  inferior  course  of 
the  estuary,  values  of  transparency,  salinity,  dis- 
solved oxygen,  and  pH  were  low,  while  nitrate-N, 
phosphate-P,  and  biochemical  oxygen  demand 
were  high.  (Author's  abstract) 
W87-04917 


REPRODUCTIVE  FAILURE  IN  COMMON 
SEALS  FEEDING  ON  FISH  FROM  POLLUTED 
COASTAL  WATERS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). Dept.  of  Estuarine  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04986 


EFFECT  OF  MTSSISSD7PI  RIVER  DELTA 
LOBE  DEVELOPMENT  ON  THE  HABITAT 
COMPOSITION  AND  DDTERSITY  OF  LOUISI- 
ANA COASTAL  WETLANDS, 

Louisiana  State  Univ.,  Baton  Rouge.  Coastal  Ecol- 
ogy Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-O5032 


CARBON-13  NMR  STUDIES  OF  SALT  SHOCK- 
INDUCED  CARBOHYDRATE  TURNOVER  IN 
THE  MARINE  CYANOBACTERIUM  AGMEN- 
ELLUM  QUADRUPLICATUM, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

E.  Tel-Or,  S.  Spath,  L.  Packer,  and  R.  J. 

Mehlhorn. 

Plant  Physiology  PLPHAY,  Vol.  82,  No.  3,  p  646- 

652,  November   1986.  4  fig,   1  tab,   16  ref.  NIH 

Grant    AG-04818,    DOE    Contract    DE-AC03- 

76SF00098  and  DOE  Grant  DE-AT03-ER10637. 

Descriptors:  'Nuclear  magnetic  resonance,  'Salini- 
ty, 'Carbohydrate  turnover,  'Metabolism,  'Cyan- 
obacteria,  'Salt  stress,  Isotope  studies,  Spectral 
analysis,  Osmoregulation,  Nutrients,  Bioaccumula- 
tion,  Cells,  Plant  physiology. 

Salt-tolerant  cyanobacteria  synthesize  low  mol  wt 
organic  solutes  when  grown  at  supraoptimal  NaCl 
concentrations.  In  general,  the  major  compound(s) 
synthesized  by  a  cyanobacterium  correlates  with 
the  maximum  salt  concentration  the  strain  toler- 
ates. Thus,  freshwater  strains,  i.e.  those  whose 
maximum  salinity  tolerance  is  about  0.9  M  NaCl  or 
less,  synthesize  glucosylglycerol.  Carbon  turnover 
in  response  to  abrupt  changes  in  salinity,  including 
the  mobilization  of  glycogen  for  use  in  osmoregu- 
lation was  studied  with  pulse-chase  strategies  uti- 
lizing nuclear  magnetic  resonance  (NMR)-silent 
and  NMR-detectable  12C  and  13C  isotopes,  re- 
spectively. Growth  of  Agmenellum  quadruplica- 
tum  in  30%-enrichedl3C  bicarbonate  provided  suf- 
ficient NMR-detectability  of  intracellular  organic 
osmoregulants  for  these  studies.  A  comparison  of 
NMR  spectra  of  intact  cells  and  their  ethanol 
extracts  showed  that  the  intact  cell  data  were 
suitable  for  quantitative  work,  and,  when  com- 
bined with  ESR  measurements  of  cell  volumes, 
yielded  intracellular  glucosylglycerol  concentra- 
tions without  disrupting  the  cells.  NMR  pulse- 
chase  experiments  were  used  to  show  that  ISC- 
enriched  glycogen,  which  had  previously  been  ac- 
cumulated   by    the    cells   under   nitrogen-limited 


growth  at  low  salinities,  could  be  utilized  for  the 
synthesis  of  glucosylglycerol  when  the  cells  were 
abruptly  transferred  to  hypersaline  media,  but  only 
in  the  light.  It  was  also  shown  that  the  accumula- 
tion of  glucosylglycerol  in  the  light  occurred  on  a 
time  scale  similar  to  that  of  cell  doubling.  Deple- 
tion of  glucosylglycerol  when  cells  abruptly  trans- 
ferred to  lower  salinities  appeared  to  be  rapid~the 
intracellular  pool  of  this  osmoregulant  was  de- 
creased 2-fold  within  2  hours  of  hypotonic  shock. 
(Alexander-PTT) 
W87-05037 


SPAWNING  STOCK-RECRUITMENT  RELA- 
TIONSHIPS AND  ENVIRONMENTAL  INFLU- 
ENCES ON  THE  TIGER  PRAWN  (PENAEUS 
ESCULENTUS)  FISHERY  IN  EXMOUTH 
GULF,  WESTERN  AUSTRALIA, 
Western  Australian  Marine  Research  Labs.,  Perth. 
For  primary  bibliographic  entry  see  Field  81. 
W87-05043 


COMPOSITION,  SEASONALITY  AND  DISTRI- 
BUTION OF  ICHTHYOPLANKTON  IN  PORT 
PHTLLD?  BAY,  VICTORIA, 

Melbourne  Univ.,  Parkville  (Australia).  Dept.  of 
Zoology. 
G.  P.  Jenkins. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  4,  p  507-520,  1986.  8 
fig,  2  tab,  42  ref. 

Descriptors:  'Species  composition,  'Seasonal  vari- 
ation, 'Ichthyoplankton,  'Seasonal  distribution, 
'Population  dynamics,  'Plankton,  Port  Philip  Bay, 
Bays,  Fish  eggs,  Taxonomy,  Spawning,  Zooplank- 
ton,  Migration,  Larvae,  Coastal  waters,  Australia. 

Plankton  samples  were  collected  on  monthly 
cruises  over  1  year  from  May  1983  to  April  1984, 
to  investigate  composition,  seasonality  and  distri- 
bution of  ichthyoplankton  in  Port  Phillip  Bay.  Fish 
egg  numbers  were  dominated  by  the  southern  an- 
chovy, Engraulis  australis;  clupeoids,  and  gobiids 
were  co-dominant  larvae.  Other  common  fish 
larvae  were  the  cobbler,  Gymnapistes  marmoratus, 
greenback  flounder,  Rhombosolea  tapirina,  and 
callionymids.  Egg  abundances  were  highest  in 
summer,  resulting  mainly  from  high  abundances  of 
E.  australis  eggs.  Abundances  of  fish  larvae  were 
highest  in  summer  and  winter-spring.  The  summer 
period  was  dominated  by  clupeoid  and  gobiid 
larvae,  together  with  callionymids,  and  mono- 
canthids,  platycephalids,  blenny,  Pictiblennius  tas- 
manianus,  the  snapper,  Chrysophrys  auratus,  and  a 
number  of  rarer  species.  The  winter-spring  period 
was  almost  entirely  dominated  by  four  taxa:  go- 
biids, G.  marmoratus,  R.  tapirina  and  the  long- 
snouted  flounder,  Ammortretis  rostratus.  Eggs  of 
E.  australis,  Sardinops  neopilchardus  and  A.  ros- 
tratus, and  larvae  of  all  common  taxa  except  mona- 
canthids  and  C.  auratus,  were  distributed  widely 
throughout  the  bay.  Abundance  of  eggs  of  E. 
australis  at  the  mouth  of  the  bay  was  significantly 
lower  than  within  the  bay  proper.  Larvae  of  P. 
tasmanianus  were  significantly  more  abundant  in 
the  shallow,  northern  region  of  the  bay  than  in  the 
deeper,  central  region.  Most  monacanthid  larvae 
were  collected  towards  the  mouth  of  the  bay, 
whereas  C.  auratus  larvae  were  only  collected  at 
stations  well  inside  the  bay.  Analysis  of  winter 
samples  revealed  multispecies  patchiness  of  fish 
larvae,  and  a  positive  correlation  between  larval 
abundance  and  volume  of  net  zooplankton.  Al- 
though juveniles  of  King  George  whiting,  Sillagin- 
odes  punctatus,  and  yellow-eyed  mullet,  Aldri- 
chetta  forsteri,  are  abundant  in  Port  Phillip  Bay, 
larvae  were  virtually  absent.  It  is  proposed  that 
these  species  spawn  offshore,  and  that  immigration 
into  the  bay  occurs  at  a  late  larval-early  juvenile 
stage  not  detectable  by  plankton  sampling.  (Au- 
thor's abstract) 
W87-05044 


SPATIAL  PATTERNS  IN  THE  MACRO- 
BENTHIC  COMMUNITIES  OF  THE  HAWKES- 
BURY  ESTUARY,  NEW  SOUTH  WALES, 

Australian  Museum,  Sydney. 

A.  R.  Jones,  C.  J.  Watson-Russell,  and  A.  Murray. 

Australian  Journal  of  Marine  and  Freshwater  Re- 


search AJMFA4,  Vol.  37,  No.  4,  p  521-543,  1986.  6 
fig,  5  tab,  46  ref,  append. 

Descriptors:  'Spatial  distribution,  'Estuaries, 
•Benthic  fauna,  'Species  composition,  'Macro- 
benthos,  'Baseline  studies,  Salinity,  Sediments, 
Sand,  Clay,  Hawkesbury  Estuary,  Australia. 

Spatial  patterns  in  the  number  of  species,  number 
of  individual  animals  and  community  composition 
of  the  benthos  of  the  Hawkesbury  Estuary, 
N.S.W.,  are  described  and  related  to  physicochem- 
ical  factors.  Replicate  grabs  were  taken  from  deep 
and  shallow  sites  located  on  transects  across  the 
estuary  for  each  of  five  times  at  intervals  of  3 
months.  The  number  of  species  and  number  of 
individuals  always  differed  significantly  along  the 
estuary  but  the  pattern  of  difference  varied  with 
both  depth  and  time.  Although  a  monotonic  de- 
cline in  the  number  of  species  along  the  estuary 
never  occurred,  the  two  most-seaward  transects 
usually  supported  the  most  species  and  the  three 
furthest-upstream  transects  the  least.  The  number 
of  species  was  usually  more  highly  correlated  with 
salinity  than  with  sedimentary  variables  but  salinity 
correlations  were  not  always  significant.  The 
number  of  individuals  was  not  related  to  any  abiot- 
ic variable  in  a  consistent  way.  Significant  depth- 
related  differences  occurred  only  for  the  number 
of  individuals  although  the  pattern  of  difference 
varied  among  both  transects  and  times.  Sediment- 
associated  differences  also  varied  with  transect  and 
time.  Where  consistent  differences  occurred,  high- 
est species  numbers  were  sometimes  associated 
with  sand  and  sometimes  with  coherent  clay.  Con- 
sequently the  species-sediment  relationship  is  not 
always  a  simple  linear  function  of  grain  size  and 
different  aspects  of  sediment  structure  may  be  in- 
fluential. Classification  and  ordination  analyses  re- 
vealed major  patterns  in  community  composition 
that  were  most  closely  related  to  salinity  and 
minor  patterns  related  to  sediment  grade.  Commu- 
nity changes  did  not  always  correspond  with  phys- 
icochemical  changes  and  hence  the  latter  were  not 
always  good  predictors  of  biological  variables. 
(Author's  abstract) 
W87-05045 


BENTHIC  MACROFAUNAL  PRODUCTION  IN 
THE  BAY  OF  FUNDY  AND  THE  POSSD3LE 
EFFECTS  OF  A  TIDAL  POWER  BARRAGE  AT 
ECONOMY  POINT  -  CAPE  TENNY, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 
(New  Brunswick). 

D.  J.  Wildish,  D.  L.  Peer,  and  D.  A.  Greenberg. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.   12,  p  2410-2417, 
December  1986.  6  fig,  5  tab,  20  ref. 

Descriptors:  'Benthic  fauna,  'Productivity,  'Bay 
of  Fundy,  'Tidal  barrages,  'Sediments,  'Biomass, 
Barriers,  Turnover,  Tidal  currents,  Mapping,  Re- 
gression analysis. 

The  distribution  of  macrofaunal  productivity  in  the 
Bay  of  Fundy,  inclusive  of  the  upper  Bay  (Chig- 
necto  Bay  and  Minas  basin)  is  presented.  The  data 
used  in  mapping  are  based  on  wet  biomass  from 
266,  0.1-  and  0.5-sq  m  grab  samples,  converted  to 
annual  productivity  using  a  lifespan/annual  turn- 
over regression.  Macrofaunal  production  of  the 
sub  tidal  area  (11149  sq  km)  of  the  whole  Bay  of 
Fundy  is  estimated  to  be  2120000  t  wet  biomass/yr 
equivalent  to  190  g  wet  wt/sq  m/yr.  Production  in 
the  intertidal  area  (1437  sq  km),  by  contrast,  is 
estimated  to  be  130000  t  wet  biomass/yr  or  92  g 
wet  wt/sq  m/yr.  Possible  qualitative  macrofaunal 
changes  resulting  from  building  a  tidal  barrage 
between  Economy  Point  and  Cape  Tenny  are  sug- 
gested on  the  basis  of  predicted  physical  changes, 
particularly  tidal  current  speed,  sediment  type,  and 
sediment  bed  stress.  The  only  quantitative  predic- 
tion possible  with  the  available  possible  biological 
data  is  that  suspension-feeding  animal  production 
will  be  17%  less  in  the  lower  Bay  of  Fundy 
following  barrage  construction.  This  reduction  is 
not  significant  at  the  95%  confidence  level.  (Au- 
thor's abstract) 
W87-05048 
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Group  2L — Estuaries 

ANALYSIS  OF  LONG-TERM  ECOLOGICAL 
DATA  USING  CATEGORICAL  TIME  SERIES 
REGRESSION, 

Martin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

For  primary  bibliographic  entry  see  Field  81. 
W87-05049 


USE  OF  HATCHERY  COHO  SALMON  (ON- 
CORHYNCHUS  KISUTCH)  PRESMOLTS  TO 
REBUILD  WILD  POPULATIONS  IN  OREGON 
COASTAL  STREAMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  81. 

W87-O5050 


ALGAL  PICOPLANKTON  FROM  MARINE 
AND  FRESHWATER  ECOSYSTEMS:  A  MULTI- 
DISCIPLINARY  PERSPECTIVE, 

Department  of  Fisheries  and  Oceans,  Vancouver 
(British  Columbia).  West  Vancouver  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05053 


EFFECT  OF  TEMPERATURE  ON  DEVELOP- 
MENT AND  REPRODUCTION  IN  CHORDA 
FILUM  AND  C.  TOMENTOSA  (PHAEO- 
PHYTA,  LAMINARIALES)  FROM  NOVA 
SCOTIA, 

National    Research   Council   of  Canada,   Halifax 
(Nova  Scotia).  Atlantic  Regional  Lab. 
I.  Novaczek,  C.  J.  Bird,  and  J.  McLachlan. 
Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 
No.  11,  p  2414-2420,  November  1986.  9  fig,  2  tab, 
16  ref. 

Descriptors:  *Temperature  effects,  'Sporophytes, 
•Survival,  'Reproduction,  'Gametophytes,  Fertili- 
ty, Nova  Scotia,  Gulf  of  St.  Lawrence,  Tempera- 
ture, Cultures,  Seasonal  variation. 

The  occurrence  of  sporophytes  of  Chorda  tomen- 
tosa  and  C.  filum  in  the  southern  Gulf  of  St. 
Lawrence  was  correlated  with  the  field  tempera- 
ture regime.  Temperature  tolerances  of  gameto- 
phytes  and  young  sporophytes  of  both  species 
were  tested  in  culture,  using  isolates  from  both  the 
gulf  and  the  outer  Atlantic  coast  of  Nova  Scotia. 
Chorda  tomentosa  sporophytes  appeared  in  late 
winter  when  the  water  surface  was  frozen,  were 
fertile  from  April  to  June,  and  died  when  water 
temperature  approached  20  C.  In  culture,  sporo- 
phytes tolerated  -  1  to  15  C  but  became  moribund 
at  20  C.  Gametophytes  in  constant  temperature 
reproduced  readily  at  5  C,  occasionally  at  0  and  10 
C,  but  not  at  higher  temperatures;  they  survived  to 
24  C.  After  6  months  in  dim  light  at  10  C  some 
gametophytes  also  released  gametes  at  15  C.  Spor- 
ophytes of  C.  filum  appeared  in  the  field  in  spring 
after  the  water  temperature  had  risen  above  1  C 
and  persisted  through  the  warm  months.  New 
sporophytes  appeared  in  the  autumn  after  the 
water  temperature  dropped  below  15  C  but  did  not 
survive  the  winter.  In  culture,  sporophytes  died  at 
-1  and  28  C  and  survived  between  0  and  24  C. 
Gametophytes  reproduced  readily  from  5  to  12, 
rarely  at  0  and  15  C,  and  not  at  higher  tempera- 
tures. Gametophytes  of  both  species  survived  5 
months  in  0  +  or  -  2  C,  <  or  =  1  micro-E/sq  m/s. 
(Author's  abstract) 
W87-05057 


VEGETATION-ELEVATION  CORRELATION 
IN  TWO  DYKED  MARSHES  OF  NORTHEAST- 
ERN VANCOUVER  ISLAND:  A  MULTIVAR- 
IATE ANALYSIS, 

British    Columbia    Univ.,    Vancouver.    Dept.    of 

Botany. 

G.  E.  Bradfield,  and  A.  Campbell. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  11,  p  2487-2494,  November  1986.  2  fig,  4  tab, 

20  ref. 

Descriptors:  'Diked  marshes,  'Wetlands,  'Aquatic 
plants,  'Correlation  analysis,  'Mathematical  stud- 
ies, 'Multivariate  analysis,  'Tidal  marshes,  'Spe- 
cies composition,  Remote  sensing,  Grasses,  Coastal 
waters,  Marshes,  Vegetation,  Elevation. 


Vegetation  -  substratum  elevation  relationships  in 
the  Kokish  and  Cluxewe  tidal  marshes  on  north- 
eastern Vancouver  Island  were  examined  using 
principal  components  analysis,  canonical  correla- 
tion analysis,  and  multivariate  analysis  of  variance. 
Both  marshes  have  similar  undiked  vegetation  with 
low-elevation  Carex  lyngbyei  dominated  stands 
and  higher  elevation  mixed-grass  swards  of  Fes- 
tuca  rubra,  Deschampsia  cespitosa,  Hordeum  bra- 
chyantherum,  and  Agrostis  stolonifera.  Diked 
areas  were  less  comparable  in  their  vegetation  as  a 
result  of  a  variety  of  disturbances  in  the  past. 
Elevation  showed  a  stronger  connection  with  con- 
tinuous compositional  change  in  undiked  than  in 
diked  areas,  but  less  than  half  of  the  total  vegeta- 
tion variation  was  explained.  Plant  community 
classifications,  based  on  aerial  photographs,  ac- 
counted for  high  proportions  of  the  total  vegeta- 
tion variation  (87-99%)  and  residual  variation  (62- 
97%)  remaining  after  the  'effect  of  elevation'  had 
been  removed  from  the  vegetation  data,  using  re- 
gression analysis.  This  suggests  that  the  plant  com- 
munities recognized  are  distinct  units  but  that  fac- 
tors unrelated  to  elevation  are  mainly  responsible 
for  their  formation.  (Author's  abstract) 
W87-05059 


ECOLOGICAL  INTERPRETATION  OF  THE 
CHEMISTRY  OF  MIRE  WATERS  FROM  SE- 
LECTED SITES  IN  EASTERN  CANADA, 

Durham  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-05061 


SHAPE     AND     POSITION     OF    THE     SALT 
WATER  WEDGE  IN  COASTAL  AQUIFERS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05106 


GEOCHEMICAL  AND  GEOPHYSICAL  STUD- 
IES OF  SALT  WATER  INTRUSION  IN  COAST- 
AL REGIONS, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Geophys- 
ics. 

P.  R.  Prasad,  A.  Pekdeger,  and  W.  Ohse. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  209-218,  3  fig,  2  tab,  13  ref. 

Descriptors:  'Geochemistry,  'Geophysics,  'Saline 
water  intrusion,  'Coastal  waters,  Conductivity, 
Clays,  Saline  water,  Brackish  water,  Peat,  West 
Germany,  Resistivity,  Organic  matter. 

In  coastal  regions,  detection  of  salt  water  intrusion 
by  geoelectrical  survey  is  difficult.  The  similarity 
in  electrical  conductivity  between  clay,  salt  water 
and  brackish  water  in  sandy  aquifers  limits  resolu- 
tion by  sounding  methods.  Trie  effectiveness  of 
other  geophysical  methods  to  distinguish  salt  water 
is  confounded  in  the  presence  of  layers  of  peat.  A 
combined  approach,  using  geological,  geochemical 
and  geophysical  methods,  was  explored  to  quantify 
soil  water  intrusion  across  the  northwest  coast  of 
Schleswig-Holstein,  FR  Germany.  A  transect  ex- 
tending to  about  19  km  from  the  coast  was  studied. 
Observed  geochemical  data  were  compared  with 
simulated  values  of  sea  water  intrusion,  based  on 
thermodynamic  principles.  These  comparison  were 
used  to  confirm  deductions  drawn  from  the  com- 
bined approach.  Based  on  consistency  in  results 
between  methods,  a  low  resistivity  near  the  coast 
was  interpreted  as  clay  layers  enriched  in  adsorbed 
salts  of  marine  origin.  Oversaturation  of  terrestrial 
minerals  in  solution  was  shown  to  result  from  high 
concentrations  of  organic  matter  in  the  surface 
regions  adjoining  the  shoreline.  (See  also  W87- 
05100)  (Author's  abstract) 
W87-05U9 


SALT    CONTAMINATION    OF    A    COASTAL 
CONFINED  AQUD7ER, 

Mie  Univ.,  Tsu  (Japan).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  5B. 


W87-05120 


GROUNDWATER  CHEMISTRY  IN  THE  HAM- 
BURG REGION, 

Geologisches    Landesamt    Hamburg    (Germany, 

FR). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05125 


GEOGENIC  GROUNDWATER  POLLUTION  IN 
THE  HAMBURG  REGION,  FR  GERMANY, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05126 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALINATION  OF  SEA-WATER  AND 
BRACKISH  WATER:  THE  CURRENT  STATE 
OF  THE  ART  AND  A  REVIEW  OF  PROBLEMS 
AND  FUTURE  DEVELOPMENTS, 

A.  Samuel. 

Aqua  AQUAAA,  No.  5,  p  242-248,  1986.  3  fig,  6 

ref. 

Descriptors:  'Desalination,  'Reviews,  'Water 
treatment,  'Desalination  plants,  'Brackish  water, 
•Sea  water,  'Ion  exchange,  'Distillation,  'Demin- 
eralization,  'Electrodialysis,  'Reverse  osmosis, 
Calcium  carbonate,  Calcium  sulfate,  Calcium  phos- 
phate, Oxygen,  Ammonia,  Mussels,  Dissolved 
solids. 

Well-known  methods  of  desalination  of  sea  water 
and  brackish  water  are  reviewed,  as  follows:  distil- 
lation, demineralization  by  ion  exchange,  and  de- 
salination using  membranes.  Distillation  methods 
are  the  multi-stage  flash  method  or  the  multi-effect 
distribution  process;  important  factors  affecting  the 
performance  of  distillation  systems  are  suspended 
matter,  calcium  carbonate,  calcium  sulfate,  calcium 
phosphate,  oxygen,  ammonia,  and  the  presence  of 
mussels,  which  may  proliferate  within  the  tubes. 
Demineralization  by  ion  exchange  should  be  con- 
sidered for  low  levels  of  total  dissolved  solids; 
much  progress  has  been  made  in  this  process  in 
recent  years,  particularly  in  the  area  of  improved 
resins  leading  to  greater  exchange  capacity  for  the 
same  price.  Reverse  osmosis  (or  hyperfiltration) 
can  be  accomplished  with  many  different  types  of 
membrane,  but  the  following  problems  remain:  re- 
duction in  water  flow,  reduction  in  salt  retention, 
and  increase  in  pressure.  Future  developments  in 
desalination  are  likely  to  be  in  the  areas  of  electro- 
dialysis  and  use  of  reverse  osmosis  membranes 
with  hollow  fibers.  (Rochester-PTT) 
W87-04784 


3B.  Water  Yield  Improvement 


REHABILITATION  OF  WATERWELLS  IN  TU- 
NISIA (REGENERATION  DE  FORAGES  EN 
TUNISD2), 

Deutsche   Gesellschaft   fuer   Technische   Zusam- 
menarbeit  G.m.b.H.,  Eschborn  (Germany,  F.R.). 
C.  Froelich. 
Aqua  AQUAAA,  No.  5,  p  291-292,  1986.  2  fig. 

Descriptors:  'Corrosion,  'Well  function,  'Water 
supply  development,  'Tunisia,  Scaling,  Fouling, 
Acidification,  High  pressure  water  jet,  Chemical 
treatment,  Pneumatic  pumps,  Pilot  plants,  Germa- 
ny, International  agreements. 

Incrustation  and  corrosion  problems  required  25% 
of  the  wells  drilled  annually  in  Tunisia  to  be  used 
for  replacement  of  wells  that  could  not  be  rehabili- 
tated by  conventional  methods  (e.g.,  brushing  and 
acidifying).  The  introduction  of  modern  equipment 
(high  pressure  waterjet,  balanced  chemical  treat- 
ment, and  pneumatic  pumps)  resulted  in  a  large 
number  of  these  wells  being  rehabilitated.  They 
regained  their  initial  efficiency  at  about  15%  of  the 
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cost  of  a  new  well.  During  the  pilot  phase  of 
technical  cooperation  between  the  German  Feder- 
al Republic  and  Tunisia,  (1984/1985),  23  water- 
wells  to  depths  up  to  290  m  were  rehabilitated 
with  very  good  results.  (Author's  abstract) 
W87-04796 

MICROCATCHMENT  WATER  HARVESTING 
FOR  RAISING  JUJUBE  ORCHARDS  IN  AN 
ARID  CLIMATE, 

Indian  Council   of  Agricultural   Research,   New 

Delhi. 

K.  D.  Sharma,  O.  P.  Pareek,  and  H.  P.  Singh. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  112-118,  January-February  1986.  9  fig,  2  tab, 

24  ref . 

Descriptors:  *Microcatchment  areas,  *Catchment 
areas,  *Arid  climates,  *Fruit  crops,  "Orchards, 
•Water  harvesting,  *Rainfall-runoff  relationships, 
Runoff,  Slope,  Soil  moisture,  Plant  growth,  Crop 
yield,  India. 

Microcatchment  water  harvesting  is  presently 
practiced  in  dry  tracts  in  North  Africa,  Afghani- 
stan, Australia,  India,  Israel,  Mexico  and  Pakistan. 
In  this  system  the  surface  runoff  is  collected  from  a 
contributing  area  over  a  flow  distance  of  less  than 
100  m  and  stored  for  consumptive  use  in  an  adja- 
cent infiltration  basin.  Microcatchments  having  dif- 
ferent combinations  of  slopes  (0,  0.5,  5  and  10%), 
slope  lengths  (3.0,  5.12,  7.0,  8.5,  10.75  and  14.5  m) 
and  contributing  areas  (0,  31.5,  54,  72,  99  and  144 
sq  m/tree)  aimed  at  generating  runoff  supplements 
of  0  to  400  mm  were  studied  for  a  period  of  seven 
years  to  determine  their  runoff  yield,  soil  moisture 
storage,  growth,  yield,  fruit  characteristics,  and 
long  term  runoff  behavior  under  hot  arid  condi- 
tions in  India.  In  general,  runoff  and  soil  moisture 
storage  increased  significantly  with  increasing 
slope,  and  decreasing  slope  length  and  contributing 
area;  the  highest  being  at  10%  slope,  5.12  m  slope 
length  and  341.5  sq  m/tree  contributing  area.  Simi- 
lar trends  were  observed  for  growth  parameters, 
yield  and  fruit  characteristics  of  jujube.  It  was  also 
found  that  jujube  yield  was  a  function  of  the 
available  soU  moisture  storage.  Over  a  period  of 
seven  years  the  threshold  rainfall  reduced  by  half 
and  runoff  efficiency  doubled  due  to  the  formation 
of  a  nearly  impervious  soil  crust  over  the  micro- 
catchment  surface.  (Alexander-PTT) 
W87-04921 


3C.  Use  Of  Water  Of  Impaired 
Quality 


TOLERANCE  OF  HOLCUS  LANATUS  AND 
AGROSTIS  STOLONIFERA  TO  SODIUM 
CHLORIDE  IN  SOJX  SOLUTION  AND  SALINE 
SPRAY, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  McNeilly,  and  A.  D.  Bradshaw. 
Plant  and  Soil  PLSOA2,  Vol.  96,  No.  1,  p  77-84, 
1986.  2  fig,  2  tab,  10  ref. 

Descriptors:  *Water  pollution  effects,  'Salinity, 
•Sodium  chloride,  'Soil  solution,  *Salt  tolerance, 
•Plant  pathology,  Agrostis  stolonifera,  Holcus  lan- 
atus,  Sea  cliffs,  Saline  soils,  Plant  ecology. 

Inland  and  sea  cliff  populations  of  both  Agrostis 
stolonifera  L.  and  Holcus  lanatus  L.  were  subject- 
ed to  soil  NaCl  treatments,  of  100  and  200  mole/cu 
m  NaCl,  and  tolerance  examined  using  plant  dry 
weight  data.  A  parallel  experiment  subjected  them 
to  salt  spray  treatments  of  2.5%,  5%,  and  10% 
NaCl  in  distilled  water,  and  tolerance  assessed 
from  leaf  damage.  Both  populations  of  each  species 
were  equally  sensitive  to  soil  NaCl.  When  subject- 
ed to  salt  spray,  however,  the  sea  cliff  populations 
showed  marked  resistance  to  leaf  damage.  Soil 
salinity  resistance  and  salt  spray  resistance  thus 
appear  to  be  independent  characteristics  in  these 
two  species.  (Author's  abstract) 
W87-04375 


SALT  TOLERANCE  OF  CHAMOMHXA  RECU- 
TITA a.)  RAUSCHERT  TISSUE  CULTURES, 

Univerzita  Pavla  Jozefa  Safarika,  Kosice  (Czecho- 


slovakia). Dept.  of  Special  Biology. 
E.  Cellarova,  K.  Repcakova,  and  R.  Honcariv. 
Biologia  Plantarum  BPABAJ,  Vol.  28,  No.  4,  p 
275-279,  1986.  1  fig,  1  tab,  11  ref. 

Descriptors:  *Soil  analysis,  *Salt  tolerance,  •Salini- 
ty, *Plant  growth,  *Salts,  *Chamomilla  recutita, 
•Saline  soils,  Agriculture,  Ions,  Nutrients,  East 
Slovakia. 

One  of  the  most  important  environmental  factors 
affecting  crop  production  is  excess  salt  in  the  soil. 
One  possible  way  to  overcome  this  problem  is 
through  agricultural  practice.  On  the  other  hand,  it 
is  necessary  to  focus  introduction  of  tissue  culture 
methods  in  plant  breeding  on  efforts  to  produce 
varieties  of  plants  with  an  increased  ability  to  grow 
in  available  natural  environments  with  a  minimum 
of  energy  intensive  environmental  modification. 
Another  way  is  to  choose  the  plant  species  of 
economic  importance  which  may  naturally  tolerate 
high  salt  concentration.  In  a  recent  study  salt  toler- 
ance of  Chamomilla  recutita  (L)  Rauschert  tissue 
culture  which  is  considered  as  one  of  the  most 
important  medicinal  plant  species  for  field  cultiva- 
tion in  the  East  Slovakia  salt  soil  lowland  was 
studied.  The  results  revealed  the  possibility  of  utili- 
zation of  the  East  Slovak  salt  soil  lowland  for 
large-scale  cultivation  of  the  important  medicinal 
plant.  (David-PTT) 
W87-04519 


INFECTION  WITH  POWDERY  MILDEW  CAN 
ENHANCE  THE  ACCUMULATION  OF  PRO- 
LINE AND  GLYCINEBETAINE  BY  SALT 
STRESSED  BARLEY  SEEDLE\GS, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 
A.  J.  Murray,  and  P.  G.  Ayres. 
Physiological  and  Molecular  Plant  Pathology,  Vol. 
29,  No.  2,  p  271-277,  1986.  4  fig,  2  tab,  24  ref. 

Descriptors:  *Water  pollution  effects,  *Tissue  anal- 
ysis, *Plant  diseases,  *Salinity,  *Infection,  •Mil- 
dews, 'Accumulation,  *Proline,  *Glycinebetaine, 
•Salt  tolerance,  *Barley,  *Seedlings,  Plant  tissues, 
Nitrogen,  Metabolism,  Osmotic  pressure,  Root  de- 
velopment, Nitrates,  Ammonium,  Ions,  Amino 
acids. 

The  accumulation  of  proline  and  betaine  by  mil- 
dewed barley  in  response  to  salt  stress  and  the 
effects  of  stress  and  infection  on  shoot  dry  weight 
were  investigated  using  plants  grown  in  sand  cul- 
ture. Because  of  the  dependence  of  proline  and 
betaine  synthesis  on  nitrogen  metabolism,  tissue 
contents  of  nitrate,  amino  acids,  and  ammonium 
ions  were  also  determined.  Uninfected  and  infected 
plants  showed  similar  changes  in  water  content 
and  osmotic  potential  when  similar  concentrations 
of  NaCl  were  applied.  Concentrations  above  50 
millimolar  reduced  shoot  dry  weight  and  infection 
increased  the  severity  of  this  reduction  especially 
at  lower  salt  concentrations.  Above  the  50  but  not 
at  the  400  millimolar  concentration  level,  salt 
stressed  infected  plants  accumulated  more  proline 
in  shoots  than  did  similarly  stressed  controls.  At 
the  400  millimolar  concentration  level,  shoots  of 
uninfected  and  infected  plants  accumulated  proline 
to  the  same  extent.  Infection  had  no  effect  at  any 
stage  on  proline  levels  in  roots  which  remained 
low  in  salt  stressed  plants.  Infection  only  promoted 
accumulation  of  betaine  at  200  and  400  millimolar 
NaCl.  Nitrate  accumulations  were  only  detected  in 
salt  stressed,  infected  plants  at  400  millimolar.  In- 
fection promoted  the  salt  induced  accumulation  of 
ammonium  ions  by  shoots,  but  had  no  effect  on 
amino  acid  content.  Increased  proline  and  betaine 
accumulation  may  be  advantageous  to  the  plant  if 
these  osmotica  are  less  readily  taken  up  by  the 
fungus  than  are  simple  alternative  organic  solutes. 
(Author's  abstract) 
W87-04888 


SALT  RESISTANCE  OF  CHICKPEA  GENO- 
TYPES IN  SOLUTIONS  SALINIZED  WITH 
NACL  OR  NA2S04, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

D.  J.  Lauter,  and  D.  N.  Munns. 

Plant  and  Soil  PLSOA2,  Vol.  95,  No.  2,  p  271-279, 


1986.  5  fig,  1  tab,  12  ref. 

Descriptors:  *Water  pollution  effects,  *Saline 
water  irrigation,  *Plant  physiology,  'Salt  toler- 
ance, 'Legumes,  'Sodium  chloride,  'Sodium  sul- 
fate, 'Soil-water-plant  relationships,  'Salinity, 
•Chickpeas,  Anions,  Plant  growth,  Soil  chemistry, 
Survival,  Crop  production. 

To  assess  the  potential  for  developing  a  salt  resist- 
ant cultivar  of  chickpea,  160  genotypes  were 
screened  for  percent  survival  after  nine  weeks  in 
greenhouse  solution  cultures  with  NaCl  or 
Na2S04.  All  plants  grew  well  in  the  sulfate  treat- 
ment, but  only  one  cultivar  survived  the  chloride 
treatment.  Salt  damage  appeared  and  developed 
slowly.  Salt  composition  affected  shoot  weight  less 
than  salt  level  or  cultivar  did.  Shoot  dry  weight 
was  only  slightly  less  in  chloride  treatments  than  in 
isoosmotic  sulfate,  and  for  the  least  sensitive  culti- 
var this  held  only  at  the  highest  salt  level.  Further, 
sensitivity  to  sulfate  and  to  chloride  was  equal 
when  sodium  concentrations  in  shoots  were  equal, 
regardless  of  anion  compositions  of  media.  Shoot 
Na  concentration  was  a  useful  negative  indicator 
of  growth  under  salt  stress  regardless  of  cultivar, 
and  may  be  a  useful  tolerance  indicator  also  for 
other  species  that  neither  accumulate  nor  efficient- 
ly exclude  Na.  (Author's  abstract) 
W87-04897 


RESPONSE  OF  SELECTED  SALT-TOLERANT 
AND  NORMAL  LINES  OF  FOUR  GRASS  SPE- 
CIES TO  NACL  EN  SAND  CULTURE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05006 


RESPONSE  TO  NACL  AND  IONIC  CONTENT 
OF  SELECTED  SALT-TOLERANT  AND 
NORMAL  LEMES  OF  THREE  LEGUME 
FORAGE  SPECIES  IN  SAND  CULTURE, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  21. 
W87-O5O07 

3D.  Conservation  In  Domestic  and 
Municipal  Use 


POLICY     RELEVANCE     IN     STUDIES     OF 
URBAN  RESIDENTIAL  WATER  DEMAND, 

Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

For  primary  bibliographic   entry  see  Field  6D. 
W87-04939 
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AGRICULTURAL      WATER      DEMAND      n\ 
NORTHEAST  LOUISIANA,  1982-2000, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ag- 
ricultural Economics  and  Agribusiness. 
For  primary  bibliographic  entry  see   Field   6D. 
W87-04367 


COMPARING  SPREVKLER  IRRIGATION  AND 
FLOOD  IRRIGATION  FOR  RICE, 

Louisiana    Agricultural    Experiment    Station,    St. 

Joseph.  Northeast  Research  Station. 

M.  P.  Westcott,  and  K.  W.  Vines. 

Louisiana  Agriculture,  Vol.  30,  No.   1,  p  20-22, 

Autumn  1986.  6  tab. 

Descriptors:  *Flood  irrigation,  *Rice,  *Sprinkler 
irrigation,  *Water  use,  *Irrigation  effects,  *Crop 
yield,  *  Plant  growth,  Louisiana,  Cost  analysis, 
Comparison  studies. 

Sprinkler  irrigation  was  compared  to  flood  irriga- 
tion on  a  Sharkey  clay  in  northeast  Louisiana  using 
adapted  rice  varieties.  Disease  levels,  plant  height, 
heading  and  lodging,  dry  matter  production,  and 
crop  yield  were  determined.  Grain  yields  with 
sprinkler  irrigation  in  1983  averaged  62%  of  those 
with  flood  irrigation  and  75%  in  1984.  Sprinkler 
irrigation  resulted  in  shorter  plants  and  slightly 
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delayed  heading  in  comparison  with  flood  irriga- 
tion. Sheath  blight  infection  was  greatly  stimulated 
by  sprinkler  irrigation  in  1983;  the  infection  rate 
was  reduced  substantially  in  1984  by  employment 
of  benlate.  Problems  identified  in  sprinkler  irriga- 
tion of  rice  were:  increased  problem  of  disease 
control  and  decreased  yield  when  sheath  blight 
was  controlled  chemically.  Although  water  use 
probably  was  reduced  by  one-third  to  one-half 
with  sprinkler  irrigation,  the  savings  thus  generat- 
ed probably  would  not  compensate  for  a  yield 
reduction  of  25-38%.  (Rochester-PTT) 
W87-04368 


EFFECT  OF  FOLIAR  APPLICATION  OF 
FULVIC  ACID  ON  WATER  USE,  NUTRIENT 
UPTAKE  AND  YIELD  IN  WHEAT, 

Henan   Research   Inst,   of  Biology,   Zhen-ZZhou 

(China). 

For  primary  bibliographic   entry  see   Field   2D. 

W87-04381 


WATER   USE  EFFICIENCIES   IN   RELATION 
TO  SUGARCANE  YIELDS, 

Booker  Agricultural   International  Ltd.,   London 

(England). 

For  primary  bibliographic  entry   see   Field   2D. 

W87-04576 


IRRIGATION  SCHEDULING  AND  WATER- 
MELON YD2LD  MODEL  FOR  THE  JORDAN 
VALLEY, 

Jordan  Univ.,  Amman. 

A.  M.  Battikhi,  and  R.  W.  Hill. 

Journal  of  Agronomy  and  Crop  Science,  Vol.  1 57, 

No.  3,  p  145-155,  October  1986.  2  fig,  7  tab,  12  ref. 

Descriptors:  'Water  use  efficiency,  'Irrigation  effi- 
ciency. •Irrieation  practices,  'Jordan,  'Watermel- 


tors:  "water  use  emciency,  -irrigation  em- 
ciency,  'Irrigation  practices,  'Jordan,  'Watermel- 
n,  'Model  testing,  'Model  studies,  Mathematical 
inarinnv  Trir.klp  irrigation.  Mulchine.  Field  tests. 


on 


on,  'Model  testing,  -Moaei  siuaies,  mamemaucai 
equations,  Trickle  irrigation,  Mulching,  Field  tests, 
Irrigation  requirements,  Soil  moisture,  Calibra- 
tions. 

A  crop  yield  and  soil  water  management  simula- 
tion model  developed  at  Utah  State  University  was 
modified,  calibrated  and  tested  using  local  weather 
data  and  field  results  from  a  trickle  irrigation  ex- 
periment with  different  mulching  on  watermelon 
at  the  University  of  Jordan  Research  Station.  Sim- 
ulated irrigation  schedules  were  applied  with  some 
of  the  four  options  provided  by  the  model.  A 
water  yield  index  (WYI)  to  select  the  most  effi- 
cient schedule  based  on  yield  and  water  use  effi- 
ciency was  determined.  WYI  ranged  from  27  to  87. 
The  field  schedule  had  a  WYI  of  62,  but  the  model 
provided  a  much  better  schedule.  This  schedule 
required  17  irrigations  of  2.0  centimeters  per  irriga- 
tion with  a  total  water  supply  of  44. 1  centimeters 
and  an  irrigation  season  starting  on  April  7  to  give 
a  yield  equivalent  to  the  potential  yield.  The  best 
field  schedule  under  transparent  mulch  required  14 
irrigations  to  provide  45.9  centimeters  (including 
rainfall  and  soil  moisture  change)  with  the  season 
starting  on  April  28  to  result  in  optimal  yield. 
Potential  yield  can  be  achieved  by  using  the  same 
amounts  of  total  water  supply  but  with  a  different 
schedule.  The  model  has  provided  some  better 
schedules  that  can  be  tested  in  the  field  at  lower 
costs  before  final  recommendations  are  made.  (Au- 
thor's abstract) 
W87-04852 


RYEGRASS  ESTABLISHMENT  AND  YTELD  IN 
RELATION  TO  PESTICIDE  TREATMENT,  Ht- 
RIGATION  AND  FERTILISER  LEVEL, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

A.  M.  Spaull,  R.  O.  Clements,  M.  S.  Ridout,  and  P. 

G.  Mewton. 

Annals  of  Applied  Biology  AABIAV,  Vol.   109, 

No.  2,  p  353-363,  October  1986.  1  fig,  9  tab,  22  ref. 

Descriptors:  'Ryegrass,  'Nutrients,  'Irrigation  ef- 
fects, 'Pesticides,  'Fertilization,  Fungicides,  Ne- 
maticides,  Molluscicides,  Crop  yield. 

The  effects  of  irrigation,  four  fertilizer  rates,  fungi- 
cide, insecticide  and  molluscicide  and  nematicide 


treatment  were  tested  on  an  Italian  ryegrass  sward 
in  a  multi-factorial  experiment  that  allowed  treat- 
ment interactions  to  be  examined.  Pests  and  fungal 
disease  were  monitored  for  two  years.  No  grass- 
land insect  pests  or  slugs  were  found  in  the  seed- 
bed, but  there  were  an  estimated  17,300  plant  para- 
sitic nematodes  per  liter  of  soil.  Yields  were  in- 
creased most  by  irrigation  in  the  first  year,  and 
there  were  large  yield  responses  to  fertilizer.  Re- 
sponses to  pesticide  application  were  relatively 
small,  but  there  were  significant  first  year  yield 
responses  to  nematicide  and  insecticide  and  mollus- 
cicide treatments.  Yields  in  the  second  year  were 
affected  more  by  increased  fertilizer  use  than  by 
irrigation.  Increases  after  pesticide  use  were  similar 
to  the  previous  year,  and  there  was  a  small  but 
significant  yield  gain  over  untreated  plots  at  the 
second  harvest  from  those  treated  with  fungicide. 
Interactions  between  main  factors  occurred  both 
years  affecting  yields  and  nematode  abundance. 
Nematode  numbers  were  decreased  in  both  years 
where  the  larger  fertilizer  applications  had  been 
made.  In  the  first  year,  these  differences  were  only 
apparent  on  irrigated  plots.  In  this  trial,  irrigation 
had  the  greatest  effect  on  yields  of  spring-sown 
ryegrass  during  its  establishment  year.  Increasing 
fertilizer  rates  had  a  greater  effect  the  following 
year.  Fungi  had  little  effect  on  ryegrass  yields. 
Nematodes  were  more  important  pests  than  insects 
during  establishment,  but  insects  were  more  impor- 
tant subsequently.  (Author's  abstract) 
W87-04857 


EFFECT  OF  HYDROPHILIC  POLYMER  ON 
MEDIA  WATER  RETENTION  AND  NUTRI- 
ENT AVAILABILITY  TO  LIGUSTRUM  LUCI- 
DUM, 

Clemson  Univ.,  SC.  Dept.  of  Horticulture. 

K.  C.  Taylor,  and  R.  G.  Halfacre. 

Hortscience  HJHSAR,  Vol.   21,  No.   5,  p   1159- 

1161,  October  1986.  3  fig,  2  tab,  11  ref. 

Descriptors:  'Soil  amendments,  'Fertilizers, 
•Polymers,  'Water  retention,  'Nutrients,  'Ligus- 
trum,  'Growth  media,  'Plant  growth,  Nitrogen, 
Potassium,  Calcium,  Magnesium,  Hydrogen  ion 
concentration,  Fertilization. 

Ligustrum  ludicum  grown  in  hydrophilic  polymer- 
amended  medium  required  irrigation  less  frequent- 
ly than  plants  in  nonamended  medium.  Plants  con- 
tained higher  levels  of  N  and  K  and  lower  levels  of 
Ca,  Mg  and  other  divalent  cations  when  grown  in 
polymer-amended  medium  as  compared  to  con- 
trols. Polymer  was  associated  with  maintenance  of 
higher  pH.  With  an  osmocote  rate  increase  from  15 
to  45  grams,  a  polymer-fertilizer  interaction  was 
observed.  Dry  weights  of  polymer-treated  plants 
decreased  and  controls  increased  with  increasing 
fertility.  (Author's  abstract) 
W87-04858 


EFFECTS  OF  ANnTRANSPIRANTS  ON  STO- 
MATAL  OPENING  AND  THE  PROLINE  AND 
RELATTVE  WATER  CONTENTS  IN  THE 
TOMATO, 

Indian  Inst,  of  Horticultural  Research,  Bangalore. 

Div.  of  Plant  Physiology  and  Biochemistry. 

N.  K.  Srinivasa  Rao. 

The  Journal  of  Horticultural  Science  JHSCA8, 

Vol.  61,  No.  3,  p  369-372,   1986.  3  tab,   14  ref. 

Descriptors:  'Evapotranspiration,  *  An  ti  transpl- 
ants, 'Stomata,  'Tomatoes,  'Water  retention, 
•Plant  physiology,  'Plant  water  potential,  Phenyl 
mercuric  acetate,  Hydroxyquinohne  sulfate,  Kao- 
linite,  Plant  tissues,  Plant  physiology,  Plant  water 
potential,  Proline. 

The  effects  of  three  antitranspirants,  phenyl  mercu- 
ric acetate  (PMA),  8-hydroxyquinohne  sulfate  (8- 
HQ)  and  kaolinite  on  stomatal  opening,  proline 
content  and  relative  water  content  (RWC)  of  four 
tomato  cultivars  were  examined.  Some  20-33%  of 
stomata  were  closed  in  the  different  cultivars. 
There  were  significant  differences  in  cultivar  re- 
sponse and  the  reduction  in  stomatal  aperture 
varied  from  32  to  37%  in  the  cultivars.  PMA  was 
to  most  effective  in  reducing  stomatal  aperture. 
Significant  differences  were  observed  between  the 
cultivars  both  in  proline  content  and   RWC  as 


affected  by  antitranspirants.  Arka  Vikas  had  sig- 
nificantly higher  proline  content  and  RWC.  PMA 
increased  both  proline  and  RWC.  In  tomato  culti- 
vars treated  with  antitranspirants,  there  appeared 
to  be  a  better  maintenance  of  high  RWC  values 
with  a  higher  degree  of  stomatal  control.  (Author's 
abstract) 
W87-04861 


EFFECT  OF  DROUGHT  AND  IRRIGATION 
ON  THE  FATE  OF  NITROGEN  APPLIED  TO 
CUT  PERMANENT  GRASS  SWARDS  IN  LYSI- 
METERS:  NITROGEN  BALANCE  SHEET  AND 
THE  EFFECT  OF  SWARD  DESTRUCTION 
AND  PLOUGHING  ON  NITROGEN  MINER- 
ALIZATION, 

Agricultural  Research  Council,  Wantage  (Eng- 
land). Letcombe  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04863 


EFFECT  OF  THE  STRUCTURAL  STATE  OF 
THE  PLOUGHED  LAYER  ON  ITS  WATER  RE- 
TENTION (EFFET  DE  L'ETAT  STRUCTURAL 
D'UNE  COUCHE  LABOUREE  SUR  SA  RETEN- 
TION EN  EAU), 

Institut  National  de  la  Recherche  Agronomique, 
Paris  (France). 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04864 


CONTRIBUTION  TO  THE  STUDY  OF  BIO- 
CHEMICAL MECHANISMS  OF  RESISTANCE 
TO  WATER  STRESS:  PROLINE  ACCUMULA- 
TION DURING  THE  VEGETATTVE  CYCLE  OF 
BREAD  WHEAT  (TRITICUM  AESTTVUM  L.) 
AND  DURUM  WHEAT  (TRITICUM  DURUM 
DESF.)  (CONTRIBUTION  A  L'ETUDE  DE  LA 
RESISTANCE  A  LA  SECHERESSE  CHEZ  LE 
BLE  TENDRE  (TRITICUM  AESTTVUM  L.)  ET 
CHEZ  LE  BLE  DUR  (TRITICUM  DURUM 
DESF.):  ETUDE  DE  LACCUMULATTON  DE  LA 
PROLINE  AU  COURS  DE  CYCLE  DE  DEVE- 
LOPPEMEND, 

Ecole  Nationale  Superieure  Agronomique  de 
Montpellier  (France). 

For  primary  bibliographic  entry  see  Field  2D. 
W87-04865 


DIURNAL  PATTERNS  OF  PHOTOSYNTHE- 
SIS, EVAPOTRANSPIRATION  AND  WATER 
USE  EFFICIENCY  IN  MUSTARD  AT  DIFFER- 
ENT GROWTH  PHASES  UNDER  FBELD  CON- 
DITIONS, 

Haryana  Agricultural  Univ.,  Hissar  (India).  Na- 
tional Agricultural  Research  Project. 
For  primary  bibliographic   entry  see  Field   2D. 
W87-04866 


DROUGHT  AND  TROPICAL  PASTURE  MAN- 
AGEMENT, 

Maiduguri  Univ.  (Nigeria).  Dept.  of  Crop  Science. 
P.  O.  Ugherughe. 

Journal  of  Agronomy  and  Crop  Science 
ZAPFAR,  Vol.  157,  No.  1,  p  13-23,  July  1986.  1 
tab,  49  ref. 

Descriptors:  'Drought  effects,  'Pasture  manage- 
ment, 'Tropical  regions,  'Plant  populations,  'Pro- 
ductivity, 'Species  diversity,  Plant  growth, 
Grasses,  Legumes,  Water  deficit,  Nutrients,  Light 
penetration,  Grazing,  Weed  control,  Forages, 
Water  demand,  Agriculture. 

One  of  the  most  difficult  features  of  managing 
pastures  in  arid  and  semi-arid  regions  is  the  varia- 
bility in  production  from  year  to  year.  An  under- 
standing of  the  factors  controlling  plant  interrela- 
tions is  needed  to  establish  secure  bases  for  man- 
agement recommendations.  Several  species  with 
different  time  periods  of  growth  may  contribute  to 
a  greater  total  forage  production  than  just  one 
species.  Different  grasses  and  legumes  have  peak 
demands  for  water  at  different  times  and  may  also 
vary  in  the  use  depth  of  the  soil.  Each  kind  of  plant 
has  slightly  different  requirements  either  in  mois- 
ture, light  or  nutrients,  so  that  two  or  more  forage 
species  are  usually  better  than  only  one.  Convert- 
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ing  pasture  to  animal  products  depends  on  the 
amount,  quality  and  seasonality  of  the  pasture  spe- 
cies, the  proportion  of  pasture  species  actually 
consumed  by  the  animal  and  the  efficiency  of 
conversion  of  consumed  fodder  within  the  animal. 
For  increased  agricultural  productivity  and  effi- 
cient resource  use  in  drought-prone  areas,  pasture 
agronomists  should  pay  attention  to  those  charac- 
teristics most  needing  improvement  in  the  suite  of 
available  tropical  grasses  and  legumes  that  are 
presented  in  this  discussion.  (Michael-PTT) 
W87-04869 


INFLUENCE  OF  SOIL  WATER  REGIMES  ON 
VA  MYCORRHIZA.  IV.  EFFECT  ON  ROOT 
GROWTH  AND  WATER  RELATIONS  OF  SOR- 
GHUM BICOLOR, 

Goettingen    Univ.    (Germany,    F.R.).    Inst,    fuer 

Pflanzenbau. 

For  primary  bibliographic  entry  see  Field  21. 

W87-04870 


PHYSIOLOGICAL  BASIS  OF  IRRIGATION 
SCHEDULING  FOR  SEED  PRODUCTION  IN 
EGYPTIAN  CLOVER  SYN.  BERSEEM  (TRIFO- 
IJUM  ALEXANDMNUM  L.)  CROP, 

Indian    Grassland    and    Fodder    Research    Inst.. 

Jhansi. 

N.  C.  Sinha,  and  R.  P.  Singh. 

Journal     of     Agronomy     and     Crop     Science 

ZAPFAR,  Vol.  156,  No.  4,  p  246-252,  May  1986.  3 

tab,  17  ref. 

Descriptors:  'Irrigation  efficiency,  'Scheduling, 
'Water  stress,  'Plant  physiology,  'Seeds,  'Clo- 
vers, Field  tests,  Crop  yield,  Proline,  Plant  growth, 
Reproduction,  Sugars,  Berseem. 

A  field  experiment  was  conducted  to  determine  the 
critical  physiological  stages  of  irrigation  schedul- 
ing that  would  promote  better  growth,  physiologi- 
cal efficiency  and  seed  yield  potential  of  berseem. 
Eight  irrigation  treatments  were  applied  comprised 
of  four  treatments  at  three  irrigation  schedules, 
three  treatments  at  four  irrigation  schedules  and 
one  treatment  at  five  irrigation  schedules  at  various 
physiological  schedules  such  as  regeneration, 
flower  initiation,  full  bloom,  seed  initiation,  and  the 
advanced  seed  development  stage.  Withholding  ir- 
rigation either  at  regeneration  or  full  bloom  stage 
developed  potential  water  stress  in  plants  as  indi- 
cated by  high  proline  content  at  three  irrigation 
treatments.  Water  stress  also  disturbed  the  forma- 
tion of  carotene,  synthesis  of  water  soluble  sugar 
and  translocation  of  water  soluble  sugar  towards 
reproductive  organs  during  the  grain  development 
stage.  These  stresses  adversely  affected  plant 
growth  and  flowering  behavior.  Irrigation  at  the 
seed  initiation  stage  increased  seed  yield.  Continu- 
ous irrigation  did  not  appear  to  be  useful.  It  is 
concluded  that  irrigation  at  regeneration,  full 
bloom  and  seed  initiation  is  essential  for  obtaining 
potential  seed  yield  of  berseem.  (Author's  abstract) 
W87-04878 


EFFECTS  OF  TEMPERATURE  AND  PRIOR 
FLOODING  ON  INTENSITY  AND  SORPTION 
OF  PHOSPHORUS  IN  SOIL:  I.  EFFECTS  ON 
THE  KINETICS  OF  SOLUBLE  P  IN  SODL, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-04892 


EFFECTS  OF  TEMPERATURE  AND  PRIOR 
FLOODING  ON  INTENSITY  AND  SORPTION 
OF  PHOSPHORUS  IN  SODL:  H.  EFFECTS  ON 
P  SORPTION, 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 

Range  Science. 

For  primary  bibliographic  entry  see  Field   2G. 

W87-04893 


POTASSIUM  AVAILABDLITY  IN  RELATION 
TO  SODL  MOISTURE:  I.  EFFECT  OF  SODL 
MOISTURE  ON  POTASSIUM  DD7FUSION, 
ROOT  GROWTH  AND  POTASSIUM  UPTAKE 
OF  ONION  PLANTS, 


Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Agri- 

kulturchemie. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-04894 


POTASSITJM  AVADLABDLITY  IN  RELATION 
TO  SODL  MOISTURE:  II.  CALCULATIONS  BY 
MEANS  OF  A  MATHEMATICAL  SIMULA- 
TION MODEL, 

Goettingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Agri- 

kulturchemie. 

For  primary  bibliographic  entry  see  Field   2G. 

W87-04895 


RELATIONSHIPS  BETWEEN  WATER  STRESS 
AND  ULTRASOUND  EMISSION  IN  APPLE 
(MALUS  X  DOMESTICA  BORKH.), 

East  Mailing  Research  Station,  Maidstone  (Eng- 
land). Plant  Physiology  Dept. 
For  primary  bibliographic  entry  see  Field  21. 
W87-04899 


EFFECTS  OF  OSMOTIC  POTENTIAL  IN  NU- 
TRIENT SOLUTION  ON  DIURNAL  GROWTH 
OF  TOMATO  FRUIT, 

Glasshouse  Crops  Research  Inst.,  Littlehampton 

(England). 

For  primary  bibliographic  entry  see  Field  21. 

W87-04900 


EFFECT  OF  SUBSOILING  AND  IRRIGATION 
ON  POTATO  PRODUCTION, 

Department  of  Scientific  and  Industrial  Research, 

Lower  Hutt  (New  Zealand). 

C.  W.  Ross. 

Soil  and  Tillage  Research  SOTRD5,  Vol.  7,  No.  4, 

p  315-325,  August  1986.  5  fig,  1  tab,  20  ref,  append. 

Descriptors:  'Tillage  effects,  'Subsoiling,  'Irriga- 
tion, 'Potatoes,  'Crop  production,  'Root  develop- 
ment, 'Crop  yield,  Agronomy,  Fertilizers,  Roots, 
Soil  physical  properties.  Drought,  Soil  texture,  Re- 
gression analysis,  Porosity,  Soil  porosity. 

Thin  tillage  pans  restrict  water  movement  and 
potato  root  penetration  in  fine-textured  soils  of  the 
Columbia  Basin.  Deep  chiseling  beneath  potato 
rows,  with  simultaneous  deep  incorporation  of  fer- 
tilizer, was  used  to  break-up  the  pans,  enabling 
deeper  root  development.  The  effects  of  subsoiling 
on  soil  physical  conditions  and  on  potato  produc- 
tion were  examined  under  varying  rates  of  irriga- 
tion. Deep  tillage  decreased  soil  strengths  and  bulk 
densities  and  increased  porosity  to  depths  of  10-16 
cm  below  the  pans.  These  improved  subsoil  physi- 
cal conditions  resulted  in  deeper  root  penetration, 
although  the  additional  rooting  only  amounted  to  a 
small  increase  to  the  total  root  system.  Regression 
analysis  demonstrated  that  subsoiling  significantly 
increased  potato  yields  under  very  droughty  con- 
ditions, but  had  no  significant  effects  at  intermedi- 
ate (near  optimum)  levels  of  water  application. 
Potato  quality  was  generally  unaffected  by  deep 
tillage.  These  results  indicate  that  appropriate  irri- 
gation management  can  be  used  to  overcome  prob- 
lems of  restricted  root  penetration  and  impeded 
water  movement  in  potatoes  caused  by  tillage 
pans.  (Author's  abstract) 
W87-04913 


ORD7ICE  PLATES  FOR  FURROW  FLOW 
MEASUREMENT:  PART  1  -  CALIBRATION, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

T.  J.  Trout. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  103-106,  111,  January-February  1986.  3  fig,  3 

tab,  10  ref. 

Descriptors:  'Orifice  plates,  'Flow  measurement, 
'Measuring  instruments,  'Furrow  flow,  'Furrow 
irrigation,  'Irrigation,  'Calibrations,  Infiltration 
rates,  Discharge,  Head  loss,  Submerged  flow, 
Field  tests. 

Inflow-outflow  measurement  of  furrow  infiltration 
rates  is  perferable  because  the  measurement  is 
made  under  near  normal  operational  conditions. 


However,  the  infiltration  determination  is  sensitive 
to  flow  measurement  errors,  especially  if  the  meas- 
urement is  made  over  short  furrow  sections  in 
which  less  than  half  the  inflow  is  infiltrated  . 
Accurate  flow  measurement  is  thus  critical.  Ori- 
fices, due  to  their  discharge  sensitivity  to  head,  are 
potentially  the  most  accurate  open  channel  flow 
measurement  device  and  consequently,  the  best 
device  for  determining  furrow  infiltration  rates  by 
the  inflow-outflow  method.  Laboratory  calibration 
determined  that  orifices  under  submerged  flow 
conditions  are  insensitive  to  boundaries  as  close  as 
one-half  diameter  from  an  edge,  allowing  practical 
field  use  of  multi-holed  orifice  plates  in  furrows. 
Submerged  flow  discharge  coefficient  for  square- 
edged  orifices  with  the  plate  thickness  less  than 
one-third  of  the  diameter  is  0.625.  Free  flow  coeffi- 
cients vary  both  with  orifice  size  and  head.  (See 
also  W87-04920)  (Alexander-PTT) 
W87-04919 


ORIFICE  PLATES  FOR  FURROW  FLOW 
MEASUREMENT:  PART  II  -  DESIGN  AND 
FIELD  USE, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

T.  J.  Trout. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  107-111,  January-February  1986.  5  fig,  7  ref. 

Descriptors:  'Orifice  plates,  'Measuring  instru- 
ments, 'Flow  measurement,  'Furrow  flow, 
•Furrow  irrigation,  'Irrigation,  'Design  standards, 
Head  loss,  Infiltration,  Submerged  flow,  Design 
equations,  Field  tests. 

Orifice  plates  are  potentially  accurate  flow  meas- 
urement devices  due  to  their  sensitivity  to  head.  A 
companion  paper  determined,  through  laboratory 
calibration,  that  (a)  flow  through  small  circular 
orifices  was  not  affected  by  boundaries,  caused  by 
the  furrow  perimeter,  the  water  surface,  or  adja- 
cent orifices,  within  one  half  orifice  diameter  of  the 
orifice  edge;  (b)  square-edged  furrow  orifice  sub- 
merged flow  discharged  coefficient  is  0.625;  (c) 
free  flow  coefficients  vary  with  the  orifice  size  and 
head  and  thus  free  flow  use  is  not  recommended; 
(d)  the  discharge  coefficients  are  not  affected  by 
hole  edge  thickness  up  to  a  thickness/diameter 
ratio  of  1/3;  and  (e)  orifice  discharge  coefficients 
are  sensitive  to  rounding  of  the  upstream  edge. 
These  laboratory  results  are  utilized  to  develop 
furrow  orifice  plate  designs  and  determine  meas- 
urement accuracies  and  limitations  under  field  con- 
ditions. Flow  measurement  accuracy  decreases 
with  head  loss.  Orifice  head  loss  will  increase 
upstream  infiltration.  Thus,  the  head  loss  range 
must  be  constrained  to  maintain  measurement  ac- 
curacy. Design  equations  are  developed  for  3-hole 
orifice  plates  which  give  a  23:1  flow  range  with  a 
5:1  head  loss  range.  A  portable  differential  point 
gauge  can  measure  submerged  flow  head  loss  to 
the  nearest  millimeter.  (See  also  W87-04919)  (Alex- 
ander-PTT) 
W87-04920 


MICROCATCHMENT  WATER  HARVESTING 
FOR  RAISING  JUJUBE  ORCHARDS  IN  AN 
ARID  CLIMATE, 

Indian   Council   of  Agricultural   Research,   New 

Delhi. 

For  primary  bibliographic  entry  see  Field  3B. 

W87-04921 


PARAMETER     VALUE     PREDICTION     FOR 
HOLTAN'S  ENFILTRATION  EQUATION, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Engineering. 

For  primary  bibliographic   entry   see   Field   2G. 
W87-04929 


AUTOMATED     SENGLE-PIPE     IRRIGATION 
SYSTEM, 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

A.  S.  Humpherys. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  185-193,  January-February  1986.  6  fig,  1  tab,  7 

ref,  append. 


53 


Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3F — Conservation  In  Agriculture 


Descriptors:  'Automation,  'Irrigation  systems, 
•Water  conveyance,  'Hydraulic  machinery,  Head 
loss,  Pipelines,  Costs,  Distribution,  Valves,  Single- 
pipe  irrigation  systems. 

Gated  irrigation  pipe  can  be  used  for  both  water 
conveyance  and  water  distribution.  When  a  single 
gated  pipeline  is  used  for  a  number  of  irrigation 
sets,  one  group  of  gates  must  be  closed  and  another 
group  opened  at  each  irrigation  set  change.  This 
requires  considerable  labor  which  can  be  reduced 
by  automating  the  system.  An  automated  single- 
pipe  system  was  developed  for  both  water  convey- 
ance and  distribution  to  the  field.  The  pipe  has  a 
flexible  tube  liner  inside  and  is  equipped  with  auto- 
mated diverter  valves.  The  valves  direct  water 
either  through  the  flexible  tube  for  conveyance  to 
downstream  pipeline  sections  or  to  the  outside  of 
the  tube  for  distribution  to  the  field  through  the 
pipe  gates.  The  system  is  well  suited  for  automat- 
ing multiple-set  gated  pipe  systems  for  both  con- 
ventional and  surge  flow  irrigation.  Head  loss  coef- 
ficients were  determined  for  the  valves  and  the 
pipeline  for  both  the  conveyance  and  distribution 
modes.  Field  installation  procedures  are  described. 
The  cost  of  the  single-pipe  system  is  about  60%  of 
that  for  an  automated  double  pipe  system.  (Alexan- 
der-PTT) 
W87-04931 


WATER  MANAGEMENT  EFFECTS  ON  N-USE 
BY  CORN  AND  SUGARBEETS, 

Agricultural    Research    Service,    Mandan,    ND. 
Northern  Great  Plains  Research  Center. 
G.  A.  Reichman,  E.  J.  Doering,  and  L.  C.  Benz. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  198-202,  January-February  1986.  1  fig,  5  tab, 
17  ref. 

Descriptors:  'Water  management,  'Nitrogen  use, 
'Corn,  'Sugarbeets,  'Irrigation  effects,  'Fertiliz- 
ers, 'Crop  yield,  Plant  growth,  Irrigation,  Nutri- 
ents, Field  tests,  Forages,  Soil  properties,  Water 
table  depth,  Soil  types. 

Soils  of  the  Northern  Great  Plains  generally  have  a 
high  level  of  organic  N  that  is  readily  mineralized. 
Often  under  these  conditions,  more  N  is  removed 
by  the  crop  than  is  applied  as  fertilizer.  Total  N 
removed  each  year  by  all  crops  in  North  Dakota 
from  1945  to  1971  greatly  exceeded  the  fertilizer  N 
added.  A  3-year  field  study  was  conducted  to 
determine  the  effects  of  surface  irrigation,  depth  to 
water  table  and  rate  of  N-fertilization  on  dry- 
matter  forage  yields,  N-uptake  of  crops,  and  soil-N 
levels.  Corn  (Zea  mays  L.)  and  sugarbeets  (Beta 
vulgaris  L.)  were  grown  on  a  complex  of  Aquic 
Haploboroll,  Typic  Calciaquoll,  and  Typic  Hapla- 
quoll  soils  with  average  water-table  depths  of  147, 
203,  and  229  cm  deep  during  the  growing  season  of 
May  1 5-September  30.  All  combinations  of  surface 
irrigation  and  N  level  occurred  with  each  water 
table.  Half  of  the  plots  were  surface  (sprinkler) 
irrigated  and  half  were  not.  Available  N  (soil  plus 
fertilizer)  levels  were  established  each  spring  at  56, 
112,  or  224  kg  N/ha.  The  soil  supplied  consider- 
able N  because  the  harvested  corn  forage  and 
sugarbeet  roots  contained  more  N  than  was  ap- 
plied during  the  three  years.  Yields,  N-uptake  and 
the  proportion  of  available  N  taken  up  by  plants 
were  the  greatest  at  the  shallowest  water  table. 
Surface  irrigation  of  soils  with  the  203  and  229  cm 
water  tables  increased  yields  and  N-uptake.  Yields 
and  N-uptake  were  increased  by  N-fertilization. 
The  fraction  of  available  N  taken  up  by  crops  was 
greatest  at  the  112  kg  N/ha  rate.  The  data  from 
this  study  suggest  that  both  N  and  water  applica- 
tions need  to  be  carefully  chosen  to  optimize  prof- 
its when  a  nonsaline  watertable  is  less  than  203  cm 
below  the  soil  surface.  (Alexander-PTT) 
W87-04932 


EFFICIENT  IRRIGATION  TIMING  METHODS 
FOR  CORN  PRODUCTION, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Agri- 
cultural Engineering. 
E.  C.  Stegman. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  203-210,  January-February  1986.  6  fig,  6  tab, 
13  ref. 


Descriptors:  'Irrigation  scheduling,  'Corn,  'Pro- 
ductivity, 'Irrigation  effects,  'Evapotranspiration, 
•Plant  growth,  'Crop  yield,  Root  zone,  Water 
stress,  Field  tests,  Arid  climates,  Leaves,  Water 
potential,  Seasonal  variation,  Climates,  Soil  types, 
Water  use  efficiency. 

Irrigation  timing  methods  were  tested  at  two  field 
sites  (sub-humid  climate)  with  respective  root  zone 
available  water  holding  capacities  of  114  and  170 
mm  to  1.2  m  profile  depth.  The  objective  was  to 
achieve  high  yields  with  reduced  irrigation  relative 
to  full  irrigation  regimes.  The  selected  timing 
methods  were  expressed  in  the  form  of  allowable 
reductions  in  root  zone  available  water  by  growth 
stage,  deficit  evapotranspirations  (ET)  replacement 
as  determined  by  reduced  system  pumping  capac- 
ity, threshold  leaf  water  potentials,  or  threshold 
crop  water  stress  indices.  These  treatments  were 
compared  to  a  reference  treatment  that  was  irrigat- 
ed (at  1.0  ET  replacement)  when  root  zone  avail- 
able water  level  fell  to  the  60-70%  (remaining) 
range.  Maximum  yields  were  consistently  pro- 
duced by  the  reference  treatment.  Curvilinear  rela- 
tionships were  fitted  to  the  relative  yield  vs.  rela- 
tive seasonal  irrigation  data.  These  relationships 
indicate  that  about  95%  of  maximum  yield  can  be 
achieved  in  this  climate  with  any  of  the  tested 
methods  with  reductions  in  seasonal  irrigation 
amount  (relative  to  full  irrigation)  averaging  23 
and  30%  for  the  coarse  and  medium  textured  soils, 
respectively.  Efficiency  expressed  as  yield  per  unit 
irrigation  was  increased  from  2.7  (reference  treat- 
ment) to  an  average  of  3.4  kg/cu  m  for  the  tested 
methods  on  the  coarse  textured  soil.  These  values 
improved  from  3.8  to  5.5  kg/cu  m  on  the  medium 
textured  soil.  Water  use  efficiencies  were  very 
uniform  across  all  treatments  (in  seasons  not  affect- 
ed by  corn  borer  or  frost)  at  both  sites,  averaging 
2.2  kg/cu  m.  (Author's  abstract) 
W87-04933 


TEMPERATURE  EFFECTS  ON  DRIP  LINE 
HYDRAULICS, 

Chinese  Academy  of  Agricultural  Science,  Henan. 
Research  Inst,  of  Farm  Irrigation. 
G.-F.  Peng,  I.-P.  Wu,  and  C.  J.  Phene. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  211-215,  January-February  1986.  4  fig,  8  ref. 

Descriptors:  'Temperature  effects,  'Drip  lines, 
'Irrigation  systems,  'Mathematical  equations, 
'Hydraulics,  'Drip  irrigation,  Friction  loss, 
Energy,  Pipelines,  Irrigation. 

Drip  irrigation  lines  installed  on  the  soil  surface  are 
subject  to  temperature  changes  by  convection  and 
radiation  due  to  ambient  temperature  and  direct 
sunshine  respectively.  This  change  of  temperature 
of  drip  lines  will  affect  the  water  temperature  in 
the  line.  The  water  temperature  variation  along  the 
line  will  affect  the  hydraulic  performance  of  both 
emitter  and  drip  irrigation  lines.  Several  theoretical 
equations  were  derived  to  describe  the  effect  of 
temperature  changes  on  the  hydraulics  of  drip 
irrigation  lateral  lines.  When  the  total  discharge  in 
a  lateral  line  remains  constant  the  temperature 
effect  on  total  friction  drop  at  the  end  of  the  line 
can  reach  as  much  as  -1-  or  -  10%  for  a  tempera- 
ture difference  from  -50  C  to  +  50  C  compared 
with  a  base  condition,  T  =  20  C  and  no  tempera- 
ture difference  along  the  length.  The  temperature 
effect  on  the  shape  of  energy  gradient  was  insignif- 
icant. A  temperature  difference  ranging  from  +  or 
-  20  C  to  +  or  -  50  C  along  the  line  causes 
approximately  1  to  2%  (of  the  total  friction  delta  H 
sub  L)  difference  at  the  middle  section  of  the 
lateral  line.  (Alexander-PTT) 
W87-04934 

4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


SEDIMENT     CONTROL     BY     SUBMERGED 
VANES, 


Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-04391 


SPATIAL  AND  TEMPORAL  CHARACTERIS- 
TICS OF  HIGH-INTENSIVE  RAINFALL  IN 
NORTHERN  TUNISIA, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-04400 


PAPER  DAM:  THE  ROLE  OF  THE  INTERNA- 
TIONAL JOINT  COMMISSION  IN  THE  RESO- 
LUTION OF  THE  SKAGIT  RTVER-HIGH  ROSS 
DAM  CONTROVERSY, 

Saint  Lawrence  Univ.,  Canton,  NY. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04816 


BATTLING  A  RISING  GREAT  SALT  LAKE, 

R.  Gibb. 

Engineering  News-Record  ENREAU,  Vol.  217, 

No.  20,  p  25,  28-29,  November  13,  1986. 

Descriptors:  'Water  level  fluctuations,  'Lakes, 
•Drainage  engineering,  'Great  Salt  Lake,  'Pump- 
ing, 'Diversion,  Diversion  channels,  Lake  evapo- 
ration, Lake  shores. 

The  Great  Salt  Lake  has  risen  12  feet  in  the  past 
four  years  and  caused  an  estimated  $300  million  in 
damage.  The  most  ambitious  of  several  measures 
taken  to  protect  the  surrounding  area  involves 
pumping  water  out  of  the  lake  into  a  large  pond. 
The  project  includes  a  pumping  station  to  channel 
water  to  three  large  pumps  that  will  move  up  to 
3,300  cubic  feet  of  water  per  second.  The  water 
will  move  through  an  outlet  canal  to  a  new  pond 
that  will  allow  much  more  evaporation  to  occur. 
The  rate  of  the  lake's  rise  may  outpace  the  capac- 
ity of  the  pumps  to  divert  water  to  the  new  pond 
which  is  located  in  the  middle  of  Hill  Air  Force 
Base,  home  of  a  test  bombing  range.  Another 
project  involves  diking  and  raising  a  long  railroad 
causeway  across  the  lake.  Problems  and  costs  asso- 
ciated with  these  protective  measures  and  alterna- 
tive diversion  approaches  are  also  discussed.  (Mi- 
chael-PTT) 
W87-04837 


SOVTETS    SHELVE    PLAN    ON    DIVERTING 

RIVERS  IN  ARCTIC  REGIONS, 

P.  R.  Ryan. 

Oceanus,  Vol.  29,  No.  1,  p  78-80,  Spring  1986.  1 

tab,  3  ref. 

Descriptors:  'Soviet  Union,  'River  diversion, 
'Arctic  Ocean,  'Water  management,  'River  flow, 
Siberia,  Weather  modification,  Weather  patterns, 
Climatology,  Water  demand. 

A  Soviet  plan  to  divert  water  from  rivers  in  Euro- 
pean Russia  that  flow  into  the  Arctic  Ocean  was 
postponed  following  shelving  of  a  more  ambitious 
plan  to  divert  water  from  Siberia  to  Central  Asia. 
Critics  of  the  projects  argued  that  water  diversions 
from  rivers  flowing  into  the  Arctic  Ocean  might 
change  weather  patterns  not  only  in  the  Soviet 
Union  but  around  the  world.  Critics  also  held  that 
the  projects  would  inundate  some  ancient  Russian 
towns,  and  affect  fishing,  rainfall  patterns  and  river 
naviagation.  The  primary  purpose  of  the  first  phase 
European  diversion  was  to  enhance  water  supplies 
in  the  drainage  basins  of  the  Caspian  and  Azov 
Seas  where  resources  are  believed  inadequate  to 
meet  the  needs  of  irrigation,  hydroelectricity, 
transportation  and  fishery  requirements  of  the 
future.  The  Siberian  project  would  take  27.2  cubic 
kilomters  of  water  annually  from  the  River  Ob  and 
its  tributary  and  send  it  southward  along  a  transfer 
route  of  2,544  kilometers.  Soviet  water  mangement 
specialists  viewed  this  project  as  a  long  term  solu- 
tion for  a  worsening  water  supply  problem  in 
Kazakhstan  and  Central  Asia.  Most  researchers  are 
confident  that  the  smaller  European  diversion 
project  would  have  little  effect  on  ocean  circula- 
tion or  sea  ice  distribution.  They  are  less  sure  about 
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the  larger  Siberian  diversion  project  and  point  out 
the  limitations  of  modeling  studies  of  ocean  circu- 
lation and  sea  ice  distribution  undertaken  in  the 
1970s.  More  research  is  needed  on  this  subject 
before  climates  are  altered  by  large-scale  water 
transfer  projects.  (Michael-PTT) 
W87-04844 


EFFECT  OF  LOCAL  GROUND  SLOPE  ON  THE 
PERFORMANCE  OF  TILE  DRAINS  IN  A  CLAY 
SOIL, 

London  Univ.  (England).  Dept.  of  Geography. 
R.  J.  Parkinson,  and  I.  Reid. 

Journal  of  Agricultural  Engineering  Research 
JAERA2,  Vol.  34,  No.  2,  p  123-132,  June  1986.  7 
fig,  1  tab,  21  ref. 

Descriptors:  'Hydrographs,  'Natural  slope,  'Tile 
drains,  *Clays,  'Drainage  engineering,  *Drainage 
patterns,  Seasonal  variation,  Drainage  water, 
Drainage  effects,  Rainfall,  Cracks,  Soil  properties. 
Catchment  areas. 

The  hydrograph  response  of  tile  drains  laid  in  a 
heavy  clay  soil  on  a  convex  slope  is  described. 
Drainage  efficiency  was  inversely  related  to  local 
ground  slope.  Peak  drain  discharge  was  also  in- 
versely related  to  ground  slope,  particularly  during 
winter  when  water  contents  were  high,  but  the 
drain  hydrograph  showed  a  quicker  response  to 
rainfall  on  steeper  slopes.  The  time  of  concentra- 
tion was  reduced  by  1.5  hours  for  every  1%  in- 
crease in  ground  slope.  The  differential  behavior  of 
tile  laterals  indicated  the  pathways  taken  by  rain- 
water once  it  entered  the  soil.  Dessication  cracks 
were  used  to  bypass  the  topsoil  in  autumn,  but 
once  the  soil  was  swollen  by  autumn  rain,  plow- 
layer  interflow  became  a  more  significant  route  for 
drainage.  Water  passed  to  the  drainage  installation 
down  the  looser  soil  overlying  the  tile  laterals  or 
down  persistent  cracks  left  by  the  leg  of  the  mole 
plow  after  lateral  flow  within  the  topsoil.  The 
catchment  of  an  individual  tile  drain  was  shown  to 
be  inversely  related  to  local  ground  slope,  at  least 
in  winter.  This  is  due  to  the  drainage  divide  shift- 
ing upslope  in  response  to  increasing  slope  gradi- 
ent. In  convex  situations  this  results  in  a  loss  of 
contributing  area  on  the  downslope  side  of  the 
lateral  that  was  not  compensated  for  by  commen- 
surate gains  on  the  upslope  side.  Short-term  drain- 
age efficiency  fell  from  82  to  45%  as  slope  in- 
creased from  3.6  to  5.1%.  Since  the  objective  of  a 
drainage  installation  is  rapid  evacuation  of  rain- 
water, this  unexpected  effect  of  local  ground  slope 
in  reducing  drain  efficiency  has  considerable  sig- 
nificance for  the  design  of  underdrainage  schemes 
in  undulating  topography.  (Author's  abstract) 
W87-04859 


DESIGN  OF  NATIONAL,  REAL-TIME  WARN- 
ING SYSTEMS  WITH  CAPABELITY  FOR  SITE- 
SPECIFIC,  FLASH-FLOOD  FORECASTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-04976 


APPLIED  CARRYING  CAPACITY  CONCEPT 
FOR  INTEGRATING  STORMWATER  MAN- 
AGEMENT AND  LAND  USE  PLANNING,  A 
CASE  STUDY:  THE  KUANTU  PLAJJSI  OF 
TAIPEI,  TAIWAN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Graduate  Inst,  of  Urban  Planning. 
S.-L.  Huang,  and  M.-C.  Huang. 
Ecological  Modelling  ECMODT,  Vol.  33,  No.  1,  p 
35-58,  September  1986.  10  fig,  1  tab,  18  ref. 

Descriptors:  'Land  management,  *Storm  water, 
•Surface  water  management,  *Model  studies, 
•Rainfall-runoff  relationships,  *Storm  runoff, 
•Land  development,  'Hydrologic  aspects,  •Mathe- 
matical models,  Drainage,  Soil  water,  Rainstorms, 
Soil  Cover  Complex  Method,  Taiwan,  Mathemati- 
cal studies,  Runoff. 

The  carrying  capacity  of  land  resources  in  terms  of 
hydrologic  consequences  of  land  development  is 
the  basis  of  a  proposed  method  for  integrating  the 
land  planning  process  with  stonnwater  manage- 


ment. Concepts  of  natural  drainage  such  as  soil 
moisture  storage  capacity  for  rainwater  infiltration, 
and  vegetated  depressed  surface  for  collecting 
storm  runoff  are  used  as  criteria  of  performance 
control  for  ensuring  balance  between  land  devel- 
opment and  hydrologic  processes.  A  stonnwater 
management  model  is  developed  which  includes  a 
land  program,  hydrologic  process,  and  stonnwater 
management  techniques  to  simulate  the  hydrologic 
effects  of  various  land  development  programs,  and 
to  estimate  their  land  use  performance  standards. 
The  model  uses  the  Soil  Cover  Complex  Method 
developed  by  the  U.S.  Soil  Conservation  Service 
to  compute  the  hydrologic  effects.  The  land  use 
performance  standards  incorporated  in  this  re- 
search include:  pervious  areas  required,  swale  area 
required,  and  average  depth  of  retention  pond.  The 
land  characteristics  of  Kuantu  Plain,  Taipei, 
Taiwan  are  used  as  a  case  study  to  estimate  land 
use  performance  standards  of  natural  drainage.  The 
model  outputs  provide  useful  guidance  to  help  land 
use  planners  utilize  land  resources  more  efficiently. 
(Author's  abstract) 
W87-05003 
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HYDROGEOLOGICAL  PARAMETER  ESTIMA- 
TION FROM  PUMP  TESTS  ON  A  LARGE  DI- 
AMETER WELL, 

National  Geophysical  Research  Inst.,  Hyderabad 

(India). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-04395 


MOLE  DRAINAGE  OF  A  HALLSWORTH 
SERDZS  SOIL, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04572 


RATIONAL  FOR  PERMEABLE  BACKFTLL 
PLACED  OVER  PIPE  DRAINS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04573 


INFORMATION  NEEDS  FOR  GROUNDWAT- 
ER POLLUTION  CONTROL, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
Y.  Y.  Haimes. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 
190-198,  1986.  1  fig,  5  tab,  4  ref. 

Descriptors:  *Information  retrieval,  'Management 
planning,  'Groundwater  pollution,  'Mathematical 
models,  *Water  quality  control,  Standards,  Financ- 
ing, Technology  transfer,  Public  relations,  Moni- 
toring. 

In  an  effort  to  understand  the  information  needed 
for  dealing  with  groundwater  pollution  (contami- 
nation) control,  a  hierarchy  of  objectives,  model- 
ing steps  and  aspects,  is  mapped  out.  Specific  infor- 
mation needs  are  identified.  In  particular,  four  ob- 
jectives for  groundwater  pollution  control  are  set 
out:  (1)  detection  and  monitoring,  (2)  prevention, 
(3)  abatement  and  containment,  and  (4)  correction 
and  restoration.  Management  of  contaminated 
groundwater  requires  four  steps:  (1)  identification, 
(2)  quantification,  (3)  evaluation,  and  (4)  manage- 
ment. And  three  aspects  of  groundwater  pollution 
control  are  specified:  its  causes,  sources,  and  im- 
pacts. Lists  for  each  level  in  the  hierarchy  are 
detailed  in  tables.  The  second  part  of  the  paper 
focuses  on  the  information  needed  for  management 
of  (i.e.,  possible  solutions  to)  the  groundwater  pol- 
lution problem.  Eight  categories  are  identified: 
public  and  decisionmakers'  awareness;  political 
will;  the  legal-regulatory  mandate;  organizational 
structure;  financial  and  economic  considerations; 
technology  transfer;  educating  and  training  of  per- 
sonnel; and  research  and  development.  (Author's 
abstract) 


W87-04811 


PREPARATION    OF    PROFESSIONALS    FOR 
GROUNDWATER  PROTECTION, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  9A. 

W87-04812 


LOCAL      FINANCE      AND      POLICY      FOR 
GROUNDWATER  PROTECTION, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary  bibliographic   entry  see   Field   9D. 

W87-04813 


FUNCTIONS  AND  ACTIVITIES  OF  GROUND- 
WATER PROTECTION:  IMPLICATIONS  FOR 
INSTITUTIONAL  COORDINATION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04814 


EFFECTIVENESS  AND  EQUITY  OF  GROUND- 
WATER MANAGEMENT  METHODS  IN  THE 
WESTERN  UNITED  STATES, 

Clark  Univ.,  Worcester,  MA. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04815 


EVAPORATION  AND  NON-TILE  SEEPAGE 
DURING  WATER  TABLE  DRAWDOWN, 

Agricultural  Research  Service,  Temple,  TX. 
J.  G.  Arnold,  C.  W.  Boast,  and  W.  D.  Lembke. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  151-156,  January-February  1986.  3  fig,  8  tab, 
12  ref. 

Descriptors:  *Evaporation,  'Seepage,  *Subsurface 
drainage,  *Water  table  fluctuations,  'Drawdown, 
'Soil  properties,  'Soil  porosity,  Estimating,  Per- 
meability coefficient,  Ponding,  Saturation,  Water 
table,  Soil  types,  Tile  drains,  Pan  evaporation. 

There  is  a  lack  of  experience  and  drainage  recom- 
mendations for  clayey  (heavy)  soils  because  sub- 
surface drainage  has  not  been  used  extensively  on 
these  soils.  The  design  and  feasibility  of  subsurface 
drainage  systems  for  heavy  soils  have  not  been 
satisfactorily  resolved.  In  the  1960's  and  1970's 
contractors  began  installing  subsurface  drains  in 
heavy  soils  at  an  increasing  rate.  However,  the  Soil 
Conservation  Service  did  not  have  drainage  rec- 
ommendations for  many  of  these  heavy  soils.  A 
procedure  was  previously  developed  to  determine 
drainable  porosity,  hydraulic  conductivity,  and  tile 
spacing  of  heavy  soils.  A  major  factor  affecting  the 
accuracy  of  the  procedure  is  the  effect  of  evapora- 
tion and  non-tile  seepage.  A  technique  was  devel- 
oped and  field  data  were  collected  to  validate  or 
improve  the  existing  evaporation  estimate  and  to 
obtain  initial  estimates  of  non-tile  seepage.  In  this 
study  with  the  Zipp  soil  series,  one  plot  was  in 
agreement  with  the  current  evaporation  estimate 
while  the  other  plot  was  affected  by  surface  pond- 
ing and  incomplete  saturation.  Non-tile  seepage 
rates  for  five  of  six  cases  examined,  ranged  from 
0.2  to  3.7  mm/day  depending  on  soil  type  and 
water  table  depth.  (Alexander-PTT) 
W87-04925 


GEOPHYSICAL  MAPPING  OF  A  BURIED 
BASALT/SEDIMENTARY  INTERFACE,  EAST- 
ERN SUDAN, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05063 


CHARACTERIZATION  OF  FRACTURE  PER- 
MEABILITY WITH  HIGH-RESOLUTION  VER- 
TICAL FLOW  MEASUREMENTS  DURING 
BOREHOLE  PUMPrNG, 

Geological  Survey,  Denver,  CO.  Borehole  Geo- 
physics Project. 

F.  L.  Paillet,  A.  E.  Hess,  C.  H.  Cheng,  and  E. 
Hardin. 
Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  28-40, 
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January-February  1987.  10  fig,  3  tab,  24  ref.  NSF 
Grant  EAR83- 12945. 

Descriptors:  'Fracture  permeability,  'Pumping 
tests,  'Aquifer  testing,  'Flow  measurement, 
•Groundwater  movement,  'Borehole  pumping, 
'Measuring  instruments,  Inflow,  Outflow,  Flow, 
Conduits,  Flowmeters,  Permeability,  Pumping 
tests,  Geologic  fractures. 

The  distribution  of  fracture  permeability  in  granitic 
rocks  was  investigated  by  measuring  the  distribu- 
tion of  vertical  flow  in  boreholes  during  periods  of 
steady  pumping.  Pumping  tests  were  conducted  at 
two  sites  chosen  to  provide  examples  of  moderate- 
ly fractured  rocks  near  Mirror  Lake,  New  Hamp- 
shire and  intensely  fractured  rocks  neat  Oracle, 
Arizona.  A  sensitive  heat-pulse  flowmeter  was 
used  for  accurate  measurements  of  vertical  flow  as 
low  as  0.2  liter  per  minute.  Although  boreholes 
were  spaced  at  intervals  ranging  from  10  to  50 
meters,  acoustic  televiewer  logs  showed  little 
direct  continuity  of  individual  fractures  from  bore- 
hole to  borehole  in  either  the  moderately  fractured 
rocks  or  intensely  fractured  rocks.  Results  indicat- 
ed that  nearly  all  inflow  and  outflow  to  boreholes 
occurred  by  means  of  one  or  two  discrete  fractures 
in  both  cases.  These  fractures  did  not  appear  very 
different  from  other  prominent  fractures  indicated 
on  televiewer  and  resistivity  logs  for  these  bore- 
holes. Hydraulic  connections  between  boreholes 
apparently  were  composed  of  conduits  formed  by 
the  most  permeable  portions  of  intersecting  frac- 
tures. Most  flow  in  the  moderately  fractured  rocks 
occurred  at  isolated  fractures  at  a  depth  of  about 
45  meters  indicating  a  nearly  horizontal  zone  of 
fracture  permeability  composed  of  orthogonal, 
steeply  dipping  fractures.  Previous  studies  have 
identified  a  zone  of  horizontal  permeability  in  the 
lower  part  of  the  boreholes  in  the  intensely  frac- 
tured rocks,  but  flowmeter  tests  indicated  that  flow 
also  entered  and  exited  individual  boreholes  by 
means  of  one  or  two  steeply  dipping  fractures. 
These  results  indicate  zones  of  fracture  permeabil- 
ity in  crystalline  rocks  are  composed  of  irregular 
conduits  that  cannot  be  approximated  by  planar 
fractures  of  uniform  aperture,  and  that  the  orienta- 
tion of  permeability  zones  may  be  unrelated  to  the 
orientation  of  individual  fractures  within  those 
zones.  (Author's  abstract) 
W87-05065 


AIRBORNE    GEOPHYSICAL    EXPLORATION 
FOR  GROUND  WATER, 

Peterson,  Grant  and  Watson  Ltd.,  Toronto  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-05066 


PUMPING  TEST  ANALYSIS  IN  LARGE  DIAM- 
ETER WELLS  WITH  A  SEEPAGE  FACE  BY 
KERNEL  FUNCTION  TECHNIQUE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  R.  Rushton,  and  V.  S.  Singh. 
Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  81-90, 
January-February    1987.   6  fig,   2  tab,    16  ref,   2 
append. 

Descriptors:  'Pumping  tests,  'Wells,  'Kernel  func- 
tion technique,  'Seepage  faces,  'Computer  pro- 
grams, Transmissivity,  Aquifers,  Water  level,  Stor- 
age, Recovery,  Field  tests,  Seepage,  Estimating. 

Large  diameter  wells  are  of  great  importance  in 
low  transmissivity  unconfined  aquifers.  They  have 
the  property  that  during  the  abstraction  phase  most 
of  the  water  is  taken  from  storage,  but  when  the 
pump  is  switched  off,  water  continues  to  flow  from 
the  aquifer  to  refill  the  well.  In  many  cases  more 
water  is  drawn  from  the  aquifer  during  the  recov- 
ery phase  than  during  the  pumping  phase.  A 
method  of  analyzing  the  pumping  and  recovery 
phases  of  large  diameter  wells  based  on  a  Kernel 
function  method  is  presented.  Consideration  is 
given  to  the  effect  of  the  seepage  face,  which  is  the 
difference  between  the  well-water  level  and  the 
aquifer  level  on  the  well  face.  A  computer  pro- 
gram for  the  Kernel  function  method  written  in 
BASIC,  is  provided.  In  the  analysis  of  a  represent- 
ative field  test,  the  importance  of  including  the 


seepage  face  is  demonstrated;  if  the  seepage  face  is 
ignored,  both  the  transmissivity  and  storage  coeffi- 
cient are  underestimated.  (Alexander-PTT) 
W87-05070 


INNOVATIVE  MEANS  OF  DEALING  WITH 
POTENTIAL  SOURCES  OF  GROUND  WATER 
CONTAMINATION. 

National   Water   Well   Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  2F. 
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RELATION  OF  GROUNDWATER  QUANTITY 
AND  QUALITY. 

International    Association    of   Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-05100 


RESPONSES  OF  HYDROLOGICAL  SYSTEMS 
TO  CHANGES  IN  WATER  QUANTITY  AND 
QUALITY, 

Institute  for  Soil  Fertility,  Groningen  (Nether- 
lands). 

P.  A.  C.  Raats. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  3-12,  1  fig,  22  ref. 

Descriptors:  'Hydrologic  systems,  'Water  supply, 
'Water  quality,  'Hydrologic  models,  Model  stud- 
ies, Computer  models,  Groundwater  recharge, 
Groundwater,  Mathematical  studies,  Solutes, 
Mathematical  equations,  Flow  profiles. 

There  is  an  abundance  of  models  intended  for  the 
evaluation  of  a  wide  range  of  aspects  of  water 
quantity  and  quality.  Computers  can  be  instructed 
to  deal  with  intricate  models  accounting  for  non- 
linearities,  heterogeneities,  complex  geometries, 
and  erratic  initial  and  boundary  conditions.  To  link 
inputs  and  outputs  of  linear,  time-invariant,  and 
causal  systems,  only  the  unit  impulse  response 
(UIR)  needs  to  be  known.  Thus  recharge  and 
discharge  of  water  are  linked  by  the  instantaneous 
unit  hydrograph  (IUH),  while  the  input  and  output 
of  solutes  are  linked  by  the  travel  time  density 
distribution  (TTDD).  Ideally,  the  IUH  and  TTDD 
should  be  derived  from  the  equations  describing 
the  flow  of  the  water  and  solutes,  but  in  many 
cases  one  must  be  satisfied  with  fits  of  empirical 
equations  to  input/output  data.  Examples  of  both 
approaches  are  discussed,  and  a  direct  comparison 
of  the  responses  to  changes  of  water  quantity  and 
quality  can  be  made  if,  for  particular  systems,  both 
the  IUH  and  the  TTDD  are  known.  The  response 
to  changes  in  quantity  is,  in  many  cases,  found  to 
be  swifter  than  the  response  to  changes  in  quality, 
even  in  the  absence  of  adsorption,  fixation,  and 
decay  of  solutes.  (See  also  W87-05100)  (Author's 
abstract) 
W87-05101 


CHANGE  OF  GROUNDWATER  QUALITY  IN 
THE  YUN-LTN  BASIN  DUE  TO  OVER-PUMP- 
ING, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 
Y.  S.  Tsao. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  33-43,  7  fig,  3  tab,  3  ref. 

Descriptors:  'Groundwater  quality,  'Yun-Lin 
Basin,  'Pumping,  'Groundwater  management, 
Saline  water  intrusion,  Groundwater  depletion, 
Coastal  aquifers.  Hydraulic  models,  Finite  element 
method. 

Yun-Lin  basin,  with  an  area  of  1075  sq  km,  has 
6508  deep  wells,  and  an  exceptionally  high  well 
density  of  ore  than  6/sq  km.  Over-pumping  and 


heavy  dependence  on  groundwater  have  resulted 
in  a  progressive  deterioration  of  groundwater  qual- 
ity. In  this  report,  historical  water  quality  data  are 
analyzed  to  determine  relationships  between  rate 
of  pumping  and  changes  in  groundwater  quality. 
Sea  water  intrusion  in  the  coastal  area  as  well  as 
health  hazards  caused  by  deterioration  of  ground- 
water quality  are  also  discussed.  In  a  comparison 
study  involving  the  finite  element  method,  simula- 
tion suggested  that  decline  in  groundwater  level 
may  be  overcome  by  modifying  the  location  of 
pumping  fields  without  significant  reduction  in  the 
quantity  abstracted.  A  further  proposition  is  to 
maintain  groundwater  above  its  present  level  to 
remove  all  the  ill-effects  of  over-pumping.  In  ex- 
ploring this  proposition,  the  present  hydraulic 
model  has  been  expanded  to  incorporate  chemical 
transport  in  providing  a  hydrodynamic  perspective 
of  Yun-Lin  basin.  A  continuing  collaboration  be- 
tween the  geohydrology  and  medical  disciplines  is 
still  needed  for  greater  understanding  and  remedies 
for  health  hazards  caused  by  drinking  contaminat- 
ed groundwater.  (See  also  W87-05I00)  (Lantz- 
PTT) 
W87-05104 


GROUNDWATER  CHANGES  IN  THE  URBAN 
AREA  OF  WROCLAW  IN  THE  PERIOD  1874- 
1974, 

Akademia  Rolnicza,  Wroclaw  (Poland).  Inst,  of 

Hydro-  and  Geotechnics. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05105 


EXPLOITING  LAYERS  OF  FRESH  WATER 
FLOATING  ON  SALT  WATER  BY  DRILLING 
AND  CIJRCULAR  WELLS:  THEORETICAL 
DRAWDOWNS  AND  MAXIMUM  FLOWS 
AVOIDING  SALINIZATION;  OPTTMAL 
DRILLING  DEPTH  (EXPLOITATION  DES 
NAPPES  D'EAU  DOUCE  FLOTTANT  SUR  DES 
EAUX  SALEES  PAR  FORAGES  ET  PUTTS  CIR- 
CULAIRES:  RABATTEMENTS  THEORIQUES 
ET  DEBITS  MAXTMAUX  A  NE  PAS  DE- 
PASSER  POUR  EVTTER  LA  SALTNTSATION; 
PROFONDEUR  OPTTMALE  A  DONNER  AUX 
FORAGES), 

Dakar  Univ.  (Senegal).  Lab.  d'Hydraulique. 
D.  Gourieres. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  145-158,  6  fig,  1  tab,  1  ref. 

Descriptors:  'Drilling,  'Water  yield,  'Saline-fresh- 
water interfacers,  'Saline  water,  'Salinization, 
'Groundwater  management,  Groundwater  poten- 
tial, Groundwater  quality,  Drawdown,  Aquifers, 
Porous  media,  Pumping  wells. 

The  pumping  of  water  from  a  well  sunk  into  a 
fresh  water  aquifer  floating  above  salt  water  causes 
a  rise  of  the  fresh  water/salt  water  interface  be- 
neath the  well.  Assuming  the  fresh  water  aquifer  is 
replenished  and  the  level  of  the  interface  does  not 
reach  the  bottom  of  the  well,  the  author  establishes 
a  semi-theoretical,  semi-experimental  formula  for 
determining  the  water  discharge  as  a  function  of 
the  drawdown.  The  maximal  drawdown  and  dis- 
charge avoiding  salinization  of  the  well  are  then 
derived  from  the  previous  relationship.  The  prob- 
lem is  solved  for  unconfined  and  confined,  fresh 
water  aquifers  floating  above  salt  water  and  con- 
tained in  homogeneous  and  isotropic  porous  media. 
(See  also  W87-05100)  (Author's  abstract) 
W87-05113 


HEAT  AND  MASS  TRANSPORT  IN  SATURAT- 
ED-UNSATURATED  GROUNDWATER  FLOW, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 

und  Inst,  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05114 


KALMAN  FITTER  TN  GROUNDWATER  BASIN 
SIMULATION  -  A  SENSITIVITY  STUDY  WITH 
A  SYNTHETIC  EXAMPLE, 


WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 

Watershed  Protection — Group  4D 


Technische  Hochschule  Aachen  (Germany,  F.R.). 
Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 
und  Inst,  fuer  Wasserbau. 
H.  Sacher. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  167-177,  8  fig,  9  ref. 

Descriptors:  'Groundwater  basins,  'Mathematical 
models,  *Kalman  filters,  *Sensitivity  analysis, 
•Simulation,  *  Model  studies,  Groundwater  man- 
agement, Groundwater  quality,  Mathematical  anal- 
ysis, Permeability  coefficient,  Hydraulic  load. 

Regional  groundwater  models  have  become  an 
important  tool  for  describing  the  results  of  human 
impact  on  groundwater  basins.  Unfortunately, 
there  are  a  number  of  problems  hampering  the 
optimal  use  of  these  models  when  applied  to  prac- 
tical problems.  The  sources  of  uncertainties  may  be 
summarized  as  follows:  (1)  simplifying  assumptions 
in  the  mathematical  formulation  of  the  flow  in 
porous  media  (discrete  in  space  and  time);  (2) 
estimation  of  model  parameters  for  the  spatially 
distributed  hydraulic  coefficients  and  storage  coef- 
ficients; (3)  estimation  of  the  initial  state,  model 
inputs,  and  boundary  conditions  (system  dynam- 
ics); and  (4)  uncertain  measurements  of  head 
(system  observation).  To  analyze  the  influence  of 
these  uncertainties  in  model  boundary  conditions, 
model  inputs  and  measurements,  the  finite  element 
method  is  used  for  the  simulation  of  the  ground- 
water flow  and  the  Kalman  filter  for  updating  the 
simulated  system  state.  A  synthetic  example  has 
been  chosen  to  investigate  all  terms  of  uncertainty 
in  a  completely  controlled  system.  The  interde- 
pendence between  the  filter  estimates  for  the 
system  state  and  the  estimated  covariance  matrices 
of  the  uncertainty  sources  is  shown  by  systematic, 
successive  perturbation  of  each  covariance  matrix. 
(See  also  W87-O5100)  (Lantz-PTT) 
W87-05115 


PUMPING  FROM  MULTIPLE  WELLS  RE- 
DUCES WATER  PRODUCTION  REQUIRE- 
MENTS: RECOVERY  OF  MOTOR  VEHICLE 
FUELS,  LONG  ISLAND,  N.Y., 

New  York  State  Dept.  of  Transportation,  Hyde 

Park.  Region  10. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05152 


4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


ACID  RAIN  SPURS  CLEAN-COAL  RESEARCH, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04371 


SOIL  AND  GROUNDWATER  SALINITY 
ALONG  DRAINAGE  DITCHES  IN  EASTERN 
NORTH  DAKOTA, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

R.  L.  Skarie,  J.  L.  Richardson,  A.  Maianu,  and  G. 

K.  Clambey. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  4,  p  334-340,  October-December  1986.  4 

fig,  5  tab,  18  ref.  USD  A  Grant  83-CRSR-2-2307. 

Descriptors:  *Saline  soils,  *Soil  salinity,  'Ground- 
water pollution,  *Path  of  pollutants,  'Water  pollu- 
tion sources,  'Drainage  ditches,  'Red  River 
Valley,  'Salinity,  North  Dakota,  Hydrology,  Seep- 
age, Ponds,  Recharge,  Runoff,  Productivity. 

Excessive  salinity  has  been  estimated  to  affect 
nearly  250000  ha  of  land  in  the  lacustrine  plain  of 
the  Red  River  Valley  of  North  Dakota.  The  prob- 
lem is  generally  associated  with  high  water  tables 
resulting  from  artesian  pressures  and  poor  drain- 
age. The  most  severely  affected  saline  soils  in  the 
Red  River  Valley  of  North  Dakota  are  normally 
observed  in  linear  patterns  along  shallow  roadside 
drainage  ditches.  Although  the  affected  areas  tend 


to  be  small,  taken  as  a  group  they  represent  a 
considerable  loss  of  productivity.  Research  was 
conducted  to  study  the  relationship  between  soil 
salinity  and  groundwater  hydrology  adjacent  to 
roadside  drains.  Data  for  groundwater  depth,  elec- 
trical conductivity,  and  chemistry  indicated  that 
significant  seepage  occurs  from  the  ditches.  During 
recharge  periods,  both  depth  and  salinity  of 
groundwater  tended  to  increase  with  distance  from 
the  drain.  Ratios  of  Ca(2  +  )  to  Mg(2+)  tended  to 
decrease  over  the  same  distance.  Maximum  salinity 
of  the  soil  surface  was  observed  where  groundwat- 
er was  of  intermediate  depth  and  salinity  for  a 
given  site.  Soils  near  the  drain  were  most  saline  at 
the  surface,  whereas  soils  beyond  the  influence  of 
the  ditch  exhibited  increasing  salinity  with  depth. 
Seepage  rates  calculated  from  soil  and  groundwat- 
er parameters  did  not  correlate  with  observed 
values  of  soil  salinity  for  a  given  site.  The  degree 
of  salinization  appears  more  closely  related  to  the 
frequency  that  surface  water  ponds  in  the  drains. 
Pond  permanence  was  inferred  by  wetland  classifi- 
cation of  the  drains  according  to  the  plant  species 
present.  (Alexander-PTT) 
W87-04445 


EFFECT  OF  DEFORESTATION  AND  SUBSIST- 
ENCE AGRICULTURE  ON  RUNOFF  OF  THE 
KAFUE  RIVER  HEADWATERS,  ZAMBIA, 

National  Council  for  Scientific  Research,  Lusaka 
(Zambia).  Water  Resources  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-04564 


UPLAND  AFFORESTATION:  INFLUENCES 
ON  STREAM  HYDROLOGY  AND  CHEMIS- 
TRY, 

Institute  of  Terrestrial  Ecology,  Bangor  (Wales). 

Bangor  Research  Station. 

M.  Hornung,  and  M.  D.  Newson. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  61-65, 

June  1986.  35  ref. 

Descriptors:  'Reforestation,  'Stream  hydrology, 
Stream  chemistry,  England,  Hydrology,  Sediment 
load,  Water  resources.  Stream  biota,  Fisheries,  Site 
preparation,  Fertilization,  Reviews. 

The  existing  research  on  large-scale  reforestation 
was  reviewed  and  areas  where  scientific  investiga- 
tion was  essential  for  sound  decisions  about  land 
use  and  the  management  of  both  timber  and  water 
resources  were  highlighted.  Afforestation  in  the 
British  uplands  could  lead  to  changes  in  the  hy- 
drology, sediment  load  and  chemistry  of  streams. 
These  changes  could  affect  water  resource  man- 
agement costs,  stream  biota  and  the  health  of  fish- 
eries. Some  of  the  changes  could  be  related  to 
specific  phases  of  the  forest  management  cycle,  site 
preparation,  fertilization  and  felling,  for  example. 
Other  changes  in  water  yield  and  chemistry 
seemed  to  have  complex  origins  in  forest-atmos- 
phere and  forest-soil  interactions;  these  were  more 
difficult  to  counteract.  (Wood-PTT) 
W87-04574 


ARE  EUCALPYTS  ECOLOGICALLY  HARM- 
FUL, 

D.  Poore,  C.  Fries,  G.  de  la  Lama,  W.  de  P.  Lima, 

and  C.  Malvas. 

Unasylva,  Vol.  38,  No.  152,  p  19-22,  1986. 

Descriptors:  'Eucalyptus,  'Forestry,  'Ecological 
effects,  Nutrients,  Catchment  areas,  Erosion,  Plant- 
ing management,  Roots,  Competing  use,  Erosion, 
Vegetation. 

In  an  extract  from  a  newly  published  UN  Food 
and  Agriculture  Organization  study,  the  ecological 
effects  of  eucalyptus  trees  are  reviewed  in  terms  of 
the  economic  and  social  consequences  of  their 
cultivation  and  use  as  a  plantation  species.  There  is 
inconclusive  evidence  that  eucalypt  plantations 
may  decrease  the  water  yield  of  catchments  be- 
cause the  strong  surface  roots  of  some  eucalypts 
compete  vigorously  with  ground  vegetation  and 
neighboring  crops  where  water  is  in  short  supply. 
Eucalypts  are  not  good  trees  for  erosion  control 
under  dry  conditions  because  ground  vegetation  is 
suppressed  by  root  competition.  A  natural  eucalypt 


forest  appears  to  control  leaching  and  runoff  of 
nutrients  as  well  as  other  natural  forests.  There  is 
an  accumulation  and  incorporation  of  organic 
matter  where  eucalyptus  are  planted  in  bare  sites. 
Because  of  rapid  growth,  eucalyptus  cropping  on 
short  rotation  leads  to  rapid  depletion  of  nutrient 
reserves.  Ground  vegetation  is  less  affected  by 
competition  with  eucalyptus  in  wet  conditions  than 
in  dry,  when  it  may  be  greatly  reduced  and  leave 
the  soil  bare  and  prone  to  erosion.  There  is  no 
universal  answer  to  the  question  of  planting  euca- 
lyptus and  each  case  must  be  examined  on  its 
individual  merits.  (Michael-PTT) 
W87-04886 


APPLIED  CARRYING  CAPACITY  CONCEPT 
FOR  INTEGRATING  STORMWATER  MAN- 
AGEMENT AND  LAND  USE  PLANNING,  A 
CASE  STUDY:  THE  KUANTU  PLAIN  OF 
TAIPEI,  TAIWAN, 

National  Chunghsing  Univ.,  Taichung  (Taiwan). 
Graduate  Inst,  of  Urban  Planning. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05003 


EFFECT  OF  ARIZONA'S  1980  GROUND 
WATER  CODE  ON  THE  PREVENTION  OF 
GROUND  WATER  DEGRADATION  FROM  AG- 
RICULTURAL PRACTICES, 

Arizona  State  Dept.  of  Health  Services,  Phoenix. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05084 


DEGRADATION  OF  GROUNDWATER  RE- 
SOURCES CAUSED  BY  INADVERTENT  LAND 
MISUSE, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05116 


4D.  Watershed  Protection 


CONCENTRATED  FLOW  EROSION  ON  CON- 
VENTIONAL AND  CONSERVATION  TILLED 
WATERSHEDS, 

Agricultural  Research  Service,  Council  Bluffs,  IA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-04923 


RUNOFF  AND  EROSION  AS  AFFECTED  BY 
CORN  RESIDUE:  PART  I.  TOTAL  LOSSES, 

Nebraska  Univ.-Lincoln. 

J.  E.  Gilley,  S.  C.  Finkner,  R.  G.  Spomer,  and  L. 

N.  Mielke. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  157-160,  January-February  1986.  3  fig,  1  tab, 

18  ref. 

Descriptors:  'Runoff,  'Erosion  control,  'Soil  loss, 
'Rainfall  simulators,  'Sediments,  Regression  anal- 
ysis, Iowa,  Loess,  Surface  cover. 

A  thin  surface  seal  with  decreased  infiltration  ca- 
pacity may  develop  near  the  soil  surface  as  a  result 
of  raindrop  impact.  Residue  cover  reduces  soil 
compaction  caused  by  impacting  raindrops  thus 
helping  to  maintain  a  greater  infiltration  rate.  Resi- 
due cover  also  protects  a  portion  of  the  soil  surface 
from  raindrop  impact,  thus  reducing  soil  detach- 
ment. A  reduction  in  sediment  transport  capacity 
of  flow  could  result  from  smaller  runoff  velocities 
caused  by  surface  residue.  Both  of  these  factors 
may  contribute  to  reduced  sediment  concentration. 
The  effects  of  varying  rates  of  corn  residue  on 
runoff  and  erosion  from  a  loess  soil  in  southwest- 
ern Iowa  were  measured  using  a  rainfall  simulator. 
Consistent  reductions  in  runoff,  sediment  concen- 
tration and  soil  loss  resulted  from  increased  residue 
application.  Small  amounts  of  surface  cover  pro- 
duced substantial  reductions  in  erosion.  A  regres- 
sion equation  relating  surface  cover  to  residue 
weight  was  obtained.  Equations  describing  relative 
runoff,  sediment  concentration  and  soil  loss  as  a 
function  of  surface  cover  were  also  developed 
using  regression  analysis.  (See  also  W87-04927) 
(Alexander-PTT) 
W87-04926 


57 


Field  4— WATER  QUANTITY  MANAGEMENT  AND  CONTROL 


Group  4D — Watershed  Protection 

RUNOFF  AND  EROSION  AS  AFFECTED  BY 
CORN  RESIDUE:  PART  II.  RILL  AND  INTER- 
RILL  COMPONENTS, 

Nebraska  Univ.-Lincoln. 

J.  E.  Gilley,  S.  C.  Finkner,  R.  G.  Spomer,  and  L. 

N.  Mielke. 

Transactions  of  the  ASAE  TAAEAJ.  Vol.  29,  No. 

1,  p  161-164,  January-February  1986.  6  fig,  19  ref. 

Descriptors:  'Runoff,  'Erosion  control,  'Rills, 
•Soil  loss,  'Rainfall  simulators,  'Sediments,  Slope, 
Soil  conservation,  Erosion  rates,  Iowa. 

Upland  soil  erosion  is  classified  into  rill  and  inter- 
rill  components.  Rill  erosion  consists  of  the  remov- 
al of  soil  by  concentrated  flow  in  small,  but  well 
defined  channels.  The  existence  of  rills  indicates 
the  potential  for  excessive  erosion.  Interrill  erosion 
in  contrast,  takes  place  in  the  region  of  shallow 
overland  flow  occurring  between  rills.  Raindrop 
impact  is  the  primary  soil  detaching  mechanism  on 
interrill  regions.  Soil  particles  detached  by  rain- 
drop impact  may  be  transported  from  the  impact 
area  by  shallow  overland  flow.  Hydraulic  and  soil 
loss  variables  were  measured  under  simulated  rain- 
fall conditions  at  selected  downslope  distances  on 
plots  with  corn  residue  rates  ranging  from  0.00  to 
6.73  t/ha.  Application  of  corn  residue  produced 
substantial  reductions  in  runoff  rate,  runoff  veloci- 
ty, sediment  concentration  and  soil  loss  rate  along 
the  entire  slope  length.  On  those  plots  subject  to 
rilling,  runoff  rate,  sediment  concentration  and  soil 
loss  rate  usually  increased  with  downslope  dis- 
tance. Rill  and  interrill  sediment  concentration  and 
soil  loss  rate  were  also  measured  at  selected  slope 
lengths.  Interrill  sediment  concentration  changed 
little  with  downslope  distance  while  greater  inter- 
rill soil  loss  rates  were  observed  with  increasing 
slope  length.  Rill  sediment  concentration  and  soil 
loss  rate  increased  rapidly  near  the  bottom  of  the 
plots.  (See  also  W87-04926)  (Alexander-PTT) 
W87-04927 

5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


FLOW-INJECTION  DETERMINATION  OF  NI- 
TRATE IN  NATURAL  WATERS  WITH 
COPPER-  AND  COPPERISED  CADMIUM 
TUBES  IN  THE  REACTION  MANIFOLD 
SYSTEM, 

Pretoria  Univ.  (South  Africa).  Dept.  of  Chemistry. 
J.  F.  van  Staden,  A.  E.  Joubert,  and  H.  R.  van 
Vliet. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  325,  No.  2,  p  150-152,  September 
1986.  2  fig,  1  tab,  9  ref. 

Descriptors:  'Automation,  'Water  analysis,  'Spec- 
tral analysis,  'Spectrophotometry,  'Flow-injection 
spectrophotometry,  'Nitrates,  'Natural  waters, 
•Reaction  manifold  system,  Azo  dyes,  Sampling 
rate. 

An  automated  method  is  described  for  the  determi- 
nation of  nitrate-N  in  surface,  ground,  and  domes- 
tic water  based  on  flow-injection  spectrophoto- 
metry. Nitrate  is  reduced  to  nitrite  with  a  copper- 
ized  cadmium  tube  in  the  reaction  manifold.  Nitrite 
is  diazotized  with  sulfanilamide  and  the  product  is 
coupled  with  N-(l-naphthyl)ethylenediammonium 
dichloride  to  form  a  highly  colored  azo  dye,  which 
is  measured  at  520  nanometer.  A  copper  tube, 
incorporated  into  the  reaction  manifold  before  the 
copperized  cadmium  tube  not  only  improves  accu- 
racy in  the  long  run,  but  also  extended  the  lifetime 
of  the  copperized  cadmium  tube.  The  sampling 
rate  is  50  samples  per  hour.  The  method  is  suitable 
for  the  determination  of  nitrate-N  with  a  coeffi- 
cient of  variation  of  better  than  1.5%.  (Author's 
abstract) 
W87-04373 


ANTIBIOTIC  RESISTANCE  AND  TRANSFER- 
ABLE RESISTANCE  IN  ENTEROBACTERIA- 
CEAE  IN  MUNICIPAL  WASTE  WATERS, 


Vyskumny  Ustav  Preventivneho  Lekarstva,  Bratis- 
lava (Czechoslovakia). 

K.  Kralikova,  V.  Krcmery,  and  V.  Krcmery. 
Recombinant  DNA  Technical  Bulletin  RDTBD5, 
Vol.  9,  No.  2,  p  59-64,  June  1986.  6  tab,  28  ref. 

Descriptors:  'Resistant  bacteria,  'Pollutant  identi- 
fication, 'Wastewater  treatment,  'Antibiotic  resist- 
ance, 'Municipal  wastewater,  'Enteric  bacteria, 
•Biological  wastewater  treatment,  Gentamycin, 
Carbenicillin,  Ampicillin,  R  plasmids,  Bacteria. 

The  incidence  of  antibiotic-resistance  Enterobac- 
teriaceae  and  incidence  of  strains  with  transferable 
resistance  were  studied  in  647  isolates  using  antibi- 
otic disks.  High  levels  of  gentamycin  (GEN)  resist- 
ance were  found  in  13.9%  of  isolates  from 
wastewaters,  which  surpassed  the  level  of  resist- 
ance level  in  isolates  from  patients  with  urinary 
tract  infections.  The  level  of  resistance  to  carbeni- 
cillin (CAR)  also  surpassed  the  levels  of  CAR 
resistance  observed  in  patients:  81.9%  of  Escheri- 
chia coli  and  91.0%  of  the  Salmonellae  from 
wastewaters  were  CAR  resistant.  The  most  fre- 
quent resistant  determinant  found  in  bacteria  isolat- 
ed for  wastewaters  was  that  to  ampicillin  (AMP) 
and  CAR,  although  others  were  found.  In  166 
antibiotic-resistant  E  coli  strains  isolated  from  mu- 
nicipal wastewaters,  21  combination  of  resistance 
to  7  antibiotics  tested  could  be  demonstrated. 
Eighteen  combinations  of  resistance  were  observed 
in  152  antibiotic-resistant  Klebsiella/Enterobacter 
strains.  Biological  treatment  of  wastewaters  stimu- 
lated a  3-5%  decrease  in  the  incidence  of  resistant 
E  coli  strains,  but  there  was  a  marked  increase  in 
resistant  Proteus  species.  Strains  of  bacteria  from 
municipal  wastewater  carried  R  plasmids  at  rela- 
tively high  frequency  (3-57.7%).  This  transferable 
resistance  appeared  to  be  concentrated  in  strains  of 
Klebsiella  spp.  (Rochester-PTT) 
W87-04377 


DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-04383 


MONITORING  OF  ABIOTIC  COMPART- 
MENTS FOR  TRACE  METALS:  DIFFICUL- 
TIES, STRATEGD2S  AND  USE  OF  SURVEYS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04384 


several  of  the  arsenic  emission  lines  tested.  (Au- 
thor's abstract) 
W87-04469 


INFLUENCE  OF  MINERAL  NUTRITION, 
OZONE  AND  ACID  MIST  ON  THE  MONO- 
TERPENE  PATTERN  OF  NEEDLES  OF  PICEA 
ABIES  (L.)  KARST  (EINFLUSS  VON  MINER- 
ALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL  ALT  DAS  MONOTERPEN- 
MUSTER  DER  NADELN  VON  PICEA  ABIES 
a.)  KARST), 

Technische   Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Botanik. 
R.  Schoenwitz,  and  L.  Merk. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  258-261,  September  1986.  1  fig,  1  tab,  9  ref. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
•Air  pollution,  'Tissue  analysis,  'Acid  rain,  'Air 
pollution  effects,  'Spruce  trees,  'Ozone,  'Fertiliza- 
tion, 'Bioindicators,  'Terpenes,  'Acid  fog,  'Plant 
pathology. 

This  study  seeks  to  provide  evidence  as  to  whether 
the  monoterpenoids  could  serve  as  bioindicators  of 
air  pollution.  The  percentage  contents  of  monoter- 
penes  from  plants  exposed  to  different  experimen- 
tal conditions  were  separately  analyzed  according 
to  needle  age.  Different  terpene  patterns  exist  (e.g. 
camphene,  camphor,  borneol)  but  may  not  relate 
to  any  of  the  experimental  conditions.  (Airone- 
PTT) 
W87-04496 


INVESTIGATIONS  COMPARING  THE  INFLU- 
ENCE OF  SPRUCE  (PICEA  ABIES  a.)  KARST) 
AND  BEECH  (FAGUS  SYLVATICA  L.)  ON  THE 
QUALITY  OF  SEEPAGE  WATER  (VERGLEI- 
CHENDE  UNTERSUCHUNGEN  UEBER  DEN 
EINFLUSS  VON  FICHTE  (PICEA  ABIES  (L.) 
KARST)  UND  BUCHE  (FAGUS  SYLVATICA  L.) 
AUF  DD3  SICKERWASSERQUALITAET), 
Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Bodenkunde. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04510 


ORGANIC  ACIDS  IN  SPRINGTIME  WISCON- 
SIN PRECIPITATION  SAMPLES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04514 


SPECTRAL  INTERFERENCES  IN  THE  QUAN- 
TIFICATION OF  ARSENIC  IN  WATER  SAM- 
PLES BY  ENDUCTTVELY  COUPLED  PLASMA 
EMISSION  SPECTROMETRY, 

Hydrological    Research     Inst.,    Pretoria    (South 

Africa). 

E.  Davies,  and  P.  L.  Kempster. 

Spectrochimica  Acta  (B)  SAASBH,  Vol.  41,  No. 

11,  p  1203-1209,  November  1986. 

Descriptors:  'Spectral  analysis,  'Chemical  analy- 
sis, 'Pollutant  identification,  'Arsenic,  'Spectros- 
copy, Water  analysis,  Laboratory  equipment,  De- 
tection limits,  Heavy  metals. 

Wavelength  profiled  obtained  on  an  inductively 
coupled  plasma  (ICP)  scanning  monochromator 
were  used  for  confirmation  of  arsenic  in  water 
samples  following  screening  analysis  on  an  ICP 
polychromator.  Profile  scans  of  four  arsenic 
atomic  lines  were  investigated  for  their  usefulness 
for  confirmation  and  quantification.  Background 
structure  was  characterized,  and  detection  limits 
and  sensitivity  were  determined.  Three  arsenic 
lines  were  found  to  have  adequate  sensitivity  and 
detection  limits  for  establishment  of  compliance 
with  the  maximum  permissible  South  African 
drinking  water  criterion  for  arsenic  of  0.3  mg/1  As. 
Background  structure  influenced  the  reliability  of 
the  detection  limit.  Spectral  interferences  were  in- 
vestigated using  single  element  standards.  Signifi- 
cant interferences  were  found  from  aluminum,  cad- 
mium, chromium,  cobalt,  and  vanadium  on  one  or 


FLUORIDE  CYCLING  IN  NATURE  THROUGH 
PRECIPITATION, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04515 


DETERMINATION  OF  TRACE  METALS  IN 
RAIN  WATER  BY  DIFFERENTIAL-PULSE 
STRIPPING  VOLTAMMETRY, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

L.  Vos,  Z.  Komy,  G.  Reggers,  E.  Roekens,  and  R. 
Van  Grieken. 

Analytica  Chimica  Acta  ACACAM,  Vol.  184,  p 
271-280,  June  30,  1986.  4  fig,  3  tab,  16  ref.  Belgian 
Ministry  of  Science  Contract  84-89/67,  EEc  Grant 
ENV-768-B/RS. 

Descriptors:  'Measuring  instruments,  'Pollutant 
identification,  'Water  pollution  sources,  'Voltam- 
metry,  'Trace  metals,  'Rainfall,  'Precipitation, 
•Acid  rain,  Metals,  Heavy  metals,  Pollutants, 
Sample  preparation,  Detection  limits,  Optimiza- 
tion, Performance  evaluation. 

Differential-pulse  stripping  voltammetry  was  used 
to  measure  zinc,  cadmium,  lead  and  copper  by 
anodic  stripping  and  selenium  (IV)  by  catholic 
stripping  in  rain  water  at  pH  2;  consequently,  at 
pH  9.1,  manganese  was  measured  by  anodic  strip- 
ping on  the  same  portion,  and  cobalt  and  nickel 
were  measured  in  the  adsorptive  mode  after  forma- 
tion of  their  dimethylglyoximates.  The  instrumen- 
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tal  parameters  were  optimized,  and  the  linear 
ranges,  mutual  interferences  and  detection  limits 
were  studied.  Excellent  accuracy  was  demonstrat- 
ed; the  standard  deviation  was  around  15%  at  2.5- 
5.0  microgram/L  levels.  The  method  was  shown 
to  be  applicable  for  rain  water.  (Author's  abstract) 
W87-04518 


ENZYME  TEST  FOR  DETERMINING  ISOMA- 
LATfflON  IMPURITIES  IN  WATER-DISPERS- 
D3LE  POWDERS  OF  MALATfflON, 

Yugoslav  Academy  of  Sciences  and  Arts,  Zagreb. 

Inst,    for    Medical    Research    and    Occupational 

Health. 

E.  Reiner,  and  Z.  Radic. 

Bulletin     of    the     World     Health     Organization 

BWHOA6,  Vol.  64,  No.  3,  p  397-401,  1986.  3  fig,  1 

tab,  5  ref.  WHO  Project  V2/181/169. 

Descriptors:  *Pollutant  identification,  *Water  pol- 
lution sources,  'Sample  preparation,  'Malathion, 
•Enzymes,  'Insecticides,  'Pesticides,  'Pesticide 
toxicity,  Thin-layer  chromatography,  Catalysts, 
Toxicity,  Chromatography,  Phytotoxicity,  Poi- 
sons, Wastewater,  Sludge,  Spectral  analysis,  De- 
fection limits. 

An  enzyme  test  for  determining  isomalathion  im- 
purities in  water  dispersible  powders  of  malathion 
(WDP).  In  this  test,  the  organophosphorous  impuri- 
ties in  WDP  malathion  were  extracted  with  metha- 
nol. The  diluted  extract  was  then  incubated  with 
acetylcholinesterase.  After  10  minutes  the  substrate 
acetylthiocholine  iodide  was  added,  and  the  residu- 
al enzyme  activity  was  measured  spectrophotome- 
trically.  The  degree  of  enzyme  inhibition  proved  to 
be  proportional  to  the  concentration  of  organo- 
phosphorous impurities.  The  lower  limit  of  detec- 
tion of  the  test  was  0.01%  (w/w)  isomalathion.  For 
18  samples  of  WDP  malathion  there  was  good 
correlation  between  the  levels  of  isomalathion 
found  using  the  enzyme  test  and  those  obtained  by 
thin-layer  chromatography.  (David-PTT) 
W87-04520 


DETERMINATION  OF  ORGANIC  AND  INOR- 
GANIC ACID  SPECDIS  IN  THE  ATMOS- 
PHERE AND  IN  RAIN-WATER  BY  ION  CHRO- 
MATORGRAPHY, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

D.  Brocco,  and  R.  Tappa. 

Journal  of  Chromatography  JOCRAM,  Vol.  367, 

No.  1,  p  240-246,  September  26,  1986.  2  fig,  3  tab, 

13  ref. 

Descriptors:  'Pollutant  identification,  'Sample 
preparation,  'Water  pollution  sources,  'Acid  rain, 
'Organic  acids,  'Inorganic  acids,  'Rain,  'Ion 
chromatography,  'Rome,  Cellulose  triacetate  fil- 
ters, Alkaline  filters,  Acetic  acid,  Ion  exclusion 
chromatography,  Atmosphere,  . 

An  accurate  and  sensitive  method  for  the  simulta- 
neous determination  of  volatile  organic  acids  and 
gaseous  inorganic  species  in  the  atmosphere  and 
rain-water  is  presented.  The  experiments  were  per- 
formed 30  km  east  of  Rome.  The  sampling  assem- 
bly consisted  of  two  filters  set  in  a  series.  To 
separate  particulate  and  gaseous  phases,  a  cellulose 
triacetate  membrane  filter  was  used  together  with 
an  alkaline  filter.  The  precipitation  sample  were 
collected  on  a  daily  basis  using  a  wet/dry  collector 
which  exposed  separate  containers  during  wet  and 
dry  periods.  Whatman  41  cellulose  filters  were 
rinsed  in  aqueous  1  M  potassium  hydroxide  solu- 
tion and  dried  under  vacuum  over  silica  gel.  Metri- 
cel  filters  were  used  to  collect  particulate  matter. 
Particulate  water-soluble  chloride,  nitrate,  sulphate 
and  hydronium  were  determined.  The  impregnated 
filters  used  for  collection  of  gaseous  compounds 
were  extracted  with  10  ml  of  deionized  water.  The 
filter  extracts  and  precipitation  samples  were  ana- 
lyzed for  organic  acides  and  for  Cl(-),  N02(-), 
N03(-),  and  S04(2-).  Two  prcedures  were  applied: 
ion  chromatography  (IC)  and  ion  exclusion  chro- 
matography (IEC)  coupled  with  IC.  The  organic 
acids  in  the  sample  were  identified  and  quantitated 
by  comparision  with  standards.  Upon  collection, 
the  pH  of  precipitation  samples  was  determined.  In 
the  filter  series,  the  first  filter  was  used  to  collect 


particulate  matter,  the  second  and  third  were  im- 
pregnated filters.  The  first  and  third  showed  very 
low  concentrations  of  particulate  organic  acids, 
whereas  the  second  filter  absorbed  almost  all  of  the 
organic  acids.  These  results  indicated  that  the  acids 
and  inorganic  species  in  the  atmosphere  were 
trapped  mostly  on  a  single  potassium  hydroxide 
impregnated  filter  after  24  h  of  sampling.  Acetic 
acid  was  the  most  abundant  organic  species,  fol- 
lowed by  formic  acid.  Rain  samples  analyzed  indi- 
cated a  temporal  variability  and  were  not  repre- 
sentative of  the  average  composition  of  the  acidic 
component  of  precipitation.  (Main-PTT) 
W87-04534 


DETERMINATION  OF  NITRATE  AND  SUL- 
PHATE IN  RAIN-WATER  BY  CAPILLARY 
ISOTACHOPHORESIS, 

Komenskeho  Univ.,  Bratislava  (Czechoslovakia). 

Inst,  of  Chemistry. 

D.  Kaniansky,  I.  Zelensky,  P.  Havasi,  and  M. 

Cerovsky. 

Journal  of  Chromatography  JOCRAM,  Vol.  367, 

No.  1,  p  274-279,  September  26,  1986.  1  fig,  3  tab, 

35  ref. 

Descriptors:  'Nitrates,  'Sulphates,  'Water  analy- 
sis, 'Acid  rain,  'Rain,  'Capillary  isotachophoresis, 
Performance  evaluation,  Comparison  studies, 
Drinking  water,  Fatty  acid  ions,  Regression  equa- 
tions, Detection  limits. 

A  more  suitable  system  than  capillary  isotacho- 
phoresis (ITP)  for  analysis  of  inorganic  anions 
present  in  surface  and  drinking  water  was  investi- 
gated, and  the  performance  of  ITP  in  comparison 
to  the  approved  wet-chemistry  procedures  was 
assessed.  The  separation  unit  was  assembled  in  a 
coupled  column  configuration.  Nitrate  and  sul- 
phate were  present  in  rain-water  in  similar  concen- 
trations, generally  within  the  range  1-10  ppm. 
Anions  of  fatty  acids  were  the  only  constituents 
considered  potential  interferents  in  the  ITP  analy- 
sis. The  composition  of  the  leading  electrolyte  was 
such  as  to  combine  the  complexation  effect  of 
Mg(2  +  )  with  the  retardation  of  sulphate  via  the 
electrophoretic  and  relaxation  effects  of  both 
counter  ionic  constituents.  As  the  effective  mobi- 
lites  of  the  separands  were  high  under  these  condi- 
tions, a  mobile  terminating  anion  (acetate)  was 
employed.  The  results  of  the  quantitative  analyses 
were  derived  from  the  electronically  measured  res- 
idence times  of  the  zones  in  the  conductivity  detec- 
tor of  the  analytical  column.  Using  the  experimen- 
tal conditions  described  quantitive  analysis  of  sam- 
ples containing  nitrate  and  sulphate  concentrations 
of  0.35  and  0.25  ppm,  respectively,  were  conduct- 
ed. Deviations  found  in  the  determination  of  ni- 
trate by  different  methods  were  evaluated  as  statis- 
tically insignificant.  The  results  of  the  determina- 
tions of  sulphate  obtained  by  the  different  methods 
deviated  with  a  high  statistical  significance.  The 
same  conclusions  were  drawn  from  the  comparison 
of  ITP  with  photometric  titration,  while  the  results 
obtained  by  turbidimetry  deviated  from  those  of 
ITP  with  a  low  statistical  significance.  (Main-PTT) 
W87-04535 


EVALUATION  OF  THE  SIGNIFICANCE  OF 
METAL-BINDING  PROTEINS  IN  THE  GAS- 
TROPOD LITTORINA  LITTOREA, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04538 


DISTRIBUTION  OF  CD,  PB  AND  CU  BE- 
TWEEN THE  DISSOLVED  AND  PARTICU- 
LATE PHASE  IN  THE  EASTERN  SCHELDT 
AND  WESTERN  SCHELDT  ESTUARY, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Heisse  Chemie. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04566 


NICKEL-63  IN  COLUMBIA  RJVER  SEDI- 
MENTS BELOW  THE  HANFORD  RESERVA- 
TION, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 


raphy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04577 


PLUTONIUM  AND  AMERICIUM  EN  ARCTIC 
WATERS,  THE  NORTH  SEA  AND  SCOTTISH 
AND  IRISH  COASTAL  ZONES, 

Lund  Univ.  (Sweden).  Dept.  of  Radiation  Physics. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04578 


MIGRATION       OF       REACTOR-PRODUCED 
TRITIUM  IN  LAKE  HURON, 

Helath  and  Welfare  Canada,  Ottawa  (Ontario).  En- 

ivronmental  Radiation  Hazards  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04579 


U02(2+)-HUMATE  INTERACTIONS  IN  SOFT, 
ACID,  HUMATE-RICH  WATERS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-O4580 


TIME-DOMAIN  REFLECTOMETRY  METHOD 
FOR  MEASURING  SOIL  WATER  CONTENT 
AND  SALINITY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04595 


ANALYSIS  FOR  TRACE  AMOUNTS  OF  GEOS- 
MTN  IN  WATER  AND  FISH, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

H.  P.  Dupuy,  G.  J.  Flick,  A.  J.  St.  Angelo,  and  G. 

Sumrell. 

Journal  of  the  American  Oil  Chemists'  Society 

JJASDH,  Vol.  63,  No.  7,  p  905-908,  July  1986.  2 

fig,  20  ref. 

Descriptors:  'Fate  of  pollutants,  'Sample  prepara- 
tion, 'Pollutant  identification,  'Tissue  analysis, 
'Geosmin,  'Trace  levels,  'Water  analysis,  'Fish, 
New  Techniques,  Centrifugation,  Capillary  gas 
chromatography,  Gas  chromatography,  Chroma- 
tography, Detection  limits. 

The  problem  of  recovery  of  the  odor-causing  geos- 
min, which  has  a  very  low  organoleptic  threshold 
level,  from  fish  tissue  or  water  is  addressed.  Trace 
amounts  of  geosmin  (trans- 1,1 0-dimethyl-trans-9- 
decalol)  were  concentrated  from  relatively  large 
volumes  of  water  by  vegetable  oil  extraction.  After 
stirring  the  two  phases  for  30  minutes,  the  dis- 
persed oil  was  allowed  to  separate.  The  oily  layer 
was  removed  and  centrifuged  to  break  the  emul- 
sion and  separate  the  two  layers.  The  direct  gas 
chromatographic  technique  was  used  to  resolve 
the  geosmin  from  other  volatile  components  on  a 
capillary  gas  chromatographic  column.  Volatiles 
were  separated  from  the  oil  by  securing  an  aliquot 
of  the  oil  layer  on  volatile-free  glass  wool  in  the 
glass  liner  of  the  special  gas  chromatography  inlet 
system.  Geosmin  was  detected  at  part  per  billion 
level  with  this  simple  and  rapid  technique.  A  tech- 
nique also  was  developed  for  detecting  geosmin  in 
fish  tissue;  it  involves  steaming  the  fish  to  break  up 
the  tissue,  centrifuging  the  residual  oil  phase,  and 
detecting  geosmin  by  capillary  gas  chromatogra- 
phy. The  geosmin  remains  in  the  residual  oil. 
(Wood-PTT) 
W87-04602 


HYDROLYTIC  STABILITY  OF  CHEMICALS  - 
A  COMPARISON  OF  EPA  AND  OECD  PROTO- 
COLS AND  SUGGESTIONS  FOR  A  COM- 
BINED UNTVERSAL  METHOD, 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

B.  T.  Grayson. 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  277- 

286,  June  1986.  6  tab,  13  ref. 

Descriptors:  'Water  analysis,  'Analytical  methods, 
'Hydrolysis,  'Hazardous  materials,  'Risks,  'Risk 
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assessment,  Sampling,  Sample  preparation,  Stand- 
ards, Comparison  studies. 

The  guidelines  for  determining  rates  of  hydrolysis 
as  a  function  of  pH  from  both  the  EPA  and  OECD 
contain  an  introductory  section  defining  the  pur- 
pose of  such  determinations.  Briefly,  since  water  is 
ubiquitous  in  the  environment,  chemicals  intro- 
duced into  it  may  degrade  by  hydrolysis.  Thus 
hydrolysis  is  one  of  the  most  common  abiotic 
reactions  determining  the  persistence  of  a  chemical 
in  the  environment.  It  is  important  therefore  to  be 
able  to  quantify  the  rates  of  that  hydrolysis  under 
conditions  similar  to  those  found  in  the  environ- 
ment. Comparison  of  the  most  recent  EPA  and 
OECD  guidelines  shows  that  there  are  small  but 
significant  differences  in  the  protocols  recommend- 
ed for  determining  the  rates  of  hydrolysis  of  indus- 
trial chemicals  for  environmental  hazard  assess- 
ment. The  detailed  conditions  given  in  these  guide- 
lines, such  as  purity  and  concentration  of  active 
ingredient,  co-solvent,  pH,  buffer  type  and  concen- 
tration, temperature,  sampling  times,  and  methods 
of  analysis,  were  examined  in  relation  to  their 
effects  on  the  accuracy  of  the  measured  rates  of 
hydrolysis.  It  is  suggested  that  the  two  protocols 
could  be  made  more  similar  while  still  obtaining 
results  that  will  be  sufficiently  accurate  for  estima- 
tions of  abiotic  environmental  persistence.  (Alexan- 
der-PTT) 
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QUANTITATIVE  STRUCTURE- ACT! VII Y  RE- 
LATIONSHIPS  IN   AQUATIC  TOXICOLOGY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5C. 
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EVALUATION  OF  MODELS  USED  TO  ASSESS 
THE  FATE  OF  CHEMICALS  IN  AQUATIC 
SYSTEMS, 

Shell  Research  Ltd.,  Sittingbourne  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
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APPLICATION  OF  REVERSE-PHASE  H.P.L.C. 
FOR  THE  DETERMINATION  OF  PARTITION 
COEFFICIENTS, 

Shell  Internationale  Research  Maatschappij  N.V., 

The  Hague  (Netherlands). 

C.  V.  Eadsforth. 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  311- 

325,  June  1986.  8  fig,  5  tab,  39  ref. 

Descriptors:  *Partition  coefficients,  'Fate  of  pol- 
lutants, *Path  of  pollutants,  'Solubility,  ♦Chroma- 
tography, 'Organic  compounds,  Prediction,  Re- 
tention time,  Automation,  Sampling,  Data  process- 
ing, Solutes,  Spectral  analysis,  Solvents,  Correla- 
tion analysis. 

The  assessment  of  the  potential  environmental  haz- 
ards of  industrial  chemicals  requires  information 
about  three  major  ecotoxicological  properties,  irre- 
spective of  the  use  of  the  chemicals  or  the  way  in 
which  they  reach  the  environment:  firstly,  their 
acute  toxicity  to  aquatic  organisms;  secondly,  the 
rate  at  which  they  degrade  in  the  natural  environ- 
ment; and  thirdly  (especially  for  those  products 
which  are  shown  or  expected  to  degrade  slowly) 
their  tendency  for  bioaccumulation.  Reverse-phase 
high  performance  liquid  chromatography  (h.p.l.c), 
using  a  CI 8  analytical  column,  was  applied  to  the 
determination  of  partition  coefficients  for  a  range 
of  agrochemicals  and  industrial  chemicals.  Using  a 
correlation  plot  of  the  logarithm  of  the  capacity 
factor  (k)  with  the  logarithm  of  the  n-octanol/ 
water  partition  coefficient  P  sub  ow,  partition  co- 
efficients were  predicted  with  a  95%  tolerance 
interval  of  +  or  -  log  0.80  of  the  literature  'shake 
flask'  value  for  compounds  of  random  structure 
over  the  log  P  sub  ow  range  0-6.  Individual  regres- 
sion lines  were  fitted  for  compounds  of  comparable 
size  and  functional  grouping,  which  reduced  any 
bias  and  thereby  enabled  more  accurate  predictions 
to  be  made.  The  reverse-phase  h.p.l.c.  method  has 
a  number  of  advantages  over  the  traditional  'shake- 
flask'  method.  Quantitative  methods  are  not  re- 


quired or  do  not  have  to  be  developed  and  only 
the  determination  of  the  retention  time  is  neces- 
sary. Quick  and  precise  determinations  of  retention 
times  are  facilitated  by  h.p.l.c.  and  further  im- 
provement can  be  obtained  by  automation  of  sol- 
vent mixing,  solute  injection  and  data  processing. 
H.p.l.c.  was  used  to  generate  partition  coefficient 
data  for  highly  hydrophobic  materials  and,  because 
of  its  resolving  power,  data  for  mixtures  and  sol- 
vent fractions.  Dual  detection,  using  u.v.  and  r.i.  in 
series,  was  necessary  for  some  compounds,  particu- 
larly unknown  mixtures  and  impure  compounds. 
Calculations  of  log  P  sub  ow  based  on  the  frag- 
ment-addition method  using  the  structural  data  file, 
MACCS,  was  of  considerable  value  in  confirming 
experimentally  derived  values.  In  certain  cases, 
calculated  log  P  sub  ow  values  were  considered 
more  trustworthy  than  experimental  values.  (Alex- 
ander-PTT) 
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FIELD  TESTING  OF  A  LARGE  VOLUME 
LIQUID-LIQUID  EXTRACTION  DEVICE  FOR 
HALOGENATED  ORGANICS  IN  NATURAL 
WATERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
B.  G.  Oliver,  and  K.  D.  Nicol. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  25,  No.  4,  p  275-285, 
1986.  1  fig,  5  tab,  12  ref. 

Descriptors:  'Measuring  instruments,  'Water  anal- 
ysis, 'Sample  preparation,  'Extraction,  'Trace 
levels,  'Organic  compounds,  'Halogenated  com- 
pounds, Field  tests,  Performance  evaluation,  Re- 
covery, Detection  limits. 

In  most  environmental  research,  there  is  a  need  to 
measure  the  concentration  of  organic  chemicals  in 
the  water  phase.  For  wastewater  samples,  simple 
liquid-liquid  extraction  procedures  on  sample  vol- 
umes of  4  L  or  less  are  usually  adequate  to  provide 
sufficient  analytical  sensitivity.  When  wastewater 
discharges  have  been  diluted  and  chemicals  are  lost 
from  the  water  phase  by  volatilization  and/or  asso- 
ciation with  suspended  sediments  or  biota,  the  con- 
centrations in  the  aqueous  phase  are  usually  very 
low.  The  testing  of  a  large  volume  (200  litre) 
liquid-liquid  extractor  for  trace  organics  in  the 
laboratory  and  in  the  field  is  described.  The  recov- 
ery efficiency  of  the  device,  as  measured  by  labora- 
tory spiking  experiments  and  field  spiking  of  five 
surrogate  chemicals,  was  reasonably  consistent  and 
in  the  40-70%  range.  Concentration  and  cleanup 
procedures  for  the  extract  are  described  in  detail. 
The  device  reduces  the  detection  limits  of  the 
organic  chemicals  by  one  or  two  orders  of  magni- 
tude over  those  achieved  with  conventional  small 
volume  (1-10L)  samples.  (Alexander-PTT) 
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SIMPLE  DEVICE  FOR  ISOLATION  OF  OR- 
GANIC COMPOUNDS  FROM  WATER, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Inorgan- 
ic Chemistry  and  Technology. 
M.  Biziuk,  and  J.  Namiesnik. 
International  Journal  of  Environmental  Analytical 
Chemistry  UEAA9,  Vol.  26,  No.  3/4,  p  193-207, 
1986.  9  fig,  3  tab,  29  ref.  Polish  academy  of  Sci- 
ences Grant  MR.  1-15. 

Descriptors:  'Measuring  instruments,  'Water  anal- 
ysis, 'Organic  compounds,  'Organochlorine  com- 
pounds, 'Sample  preparation,  Performance  evalua- 
tion, Isolation,  Temperature,  Oxidation,  Coulo- 
metry,  Chlorides. 

One  of  the  basic  analytical  techniques  used  in  the 
area  of  analysis  of  organic  pollutants  of  various 
types  of  water  (surface  water,  tap  water,  industrial 
effluents,  etc.)  is  gas  chromatography.  The  type  of 
matrix  represented  by  water  causes  limitations  in 
maximum  sample  volume  which  can  be  directly 
introduced  into  a  GC  column.  Usually,  in  the  case 
of  direct  aqueous  injection  (DAI)  this  sample 
volume  is  on  the  order  of  several  microliter(uL) 
whereas  in  particular  cases  the  injected  aqueous 
sample  does  not  exceed  400  uL.  A  simple  device 
for  isolation  of  organic  compounds  from  aqueous 
samples  was  designed  and  its  operating  parameters 


tested  during  both  periodic  and  continuous  oper- 
ation using  isolation  of  organochlorine  compounds 
as  an  example.  A  stream  of  an  aqueous  sample  is 
pumped  at  elevated  temperature  by  a  piston  pump 
to  an  unit  for  expansion  of  the  liquid  phase  surface, 
where  the  liquid  is  sprayed  on  the  walls  of  the  unit 
and  flows  down  freely.  Organochlorine  com- 
pounds passing  to  the  gaseous  phase  are  purged 
with  a  stream  of  purified  air,  oxidized  and  the 
chlorides  formed  are  determined  coulometrically. 
The  designed  device,  due  to  its  simplicity,  can  be 
built  and  employed  in  each  averagely  equipped 
laboratory.  (Author's  abstract) 
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LONG-CHAIN  ALKYLBENZENES:  THEIR  AN- 
ALYTICAL CHEMISTRY,  ENVTOONMENTAL 
OCCURRENCE  AND  FATE, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 

For  primary  bibliographic  entry  see  Field  5B. 
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LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOJXS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble  European  Technical  Center, 
Brussels  (Belgium). 

H.  De  Henau,  E.  Mathijs,  and  W.  D.  Hopping. 
International  Journal  of  Environmental  Analytical 
Chemistry  UEAA9,  Vol.  26,  No.  3/4,  p  279-293, 
1986.  3  fig,  9  tab,  32  ref. 

Descriptors:  'Alkylbenzene  sulfonates,  'Anionic 
surfactants,  'Detergents,  'Fate  of  Pollutants, 
•Sludge,  'Sediments,  'Pollutant  identification, 
•Chromatography,  'Waste  disposal,  'Land  dispos- 
al, Wastewater  treatment,  Transport,  Prediction, 
Risks,  Benthos. 

Linear  Alkylbenzenesulphonates  (LAS),  a  major 
anionic  surfactant  used  in  laundry  products,  can  be 
measured  specifically  in  the  environment  by  instru- 
mental analysis.  In  addition  to  a  desulfonation-gas 
chromatography  approach,  a  method  based  on 
high  performance  liquid  chromatography  was  de- 
veloped. The  main  features  of  the  methods  are 
outlined,  and  LAS  concentrations  measured  in 
sewage  sludge,  sediments  and  sludge  amended  soils 
are  reported.  Knowledge  of  usage  volumes, 
sewage  treatment  practices  and  environmental 
transport  and  transformation  mechanisms  has  been 
used  to  predict  concentrations  of  LAS.  These  cal- 
culated concentrations  were  found  to  agree  well 
with  those  actually  measured  in  the  environment. 
Both  measured  and  calculated  ambient  concentra- 
tions of  LAS  are  below  those  which  could 
produce  potentially  adverse  effects  in  representa- 
tive surface  water,  benthic  and  terrestrial  orga- 
nisms. (Author's  abstract) 
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TOTAL  PHOSPHORUS  ANALYSIS  OF 
WASTEWATER  SAMPLES  USING  THE  STAN- 
NOUS CHLORIDE  REDUCTION  PROCE- 
DURE, 

South  Australia  Engineering  and  Water  Supply 

Dept.,  Salisbury.  State  Water  Labs. 

B.  C.  Nicholson. 

International  Journal  of  Environmental  Analytical 

Chemistry  UEAA9,  Vol.  23,  No.  4,  p  305-319, 

1986.  7  fig,  1  tab,  12  ref. 

Descriptors:  'Wastewater  analysis,  'Phosphorus, 
•Sample  preparation,  *Fate  of  pollutants,  'Color- 
imetry,  Detection  limits,  Salinity,  Absorbance, 
Spectral  analysis. 

Phosphorus  reaches  natural  waters  from  many 
sources.  A  major  source  is  sewage  and  sewage 
effluents  where  the  input  from  phosphates  incorpo- 
rated in  synthetic  detergents  is  considerable.  As 
phosphorus  is  an  essential  nutrient  in  the  eutroph- 
ication  process,  accurate  methods  of  analysis  are 
important  in  water  pollution  studies.  The  stannous 
chloride  reduction  procedure  for  the  colorimetric 
determination  of  total  phosphorus  in  wastewater 
samples  using  potassium  persulphate  digestion  was 
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evaluated.  Samples  with  salinities  as  low  as  50  mg/ 
1  gave  phosphorus  levels  approximately  10%  lower 
than  the  true  levels  when  absorbance  readings 
were  taken  after  the  recommended  time  interval  of 
10  minutes.  With  increasing  salinity,  the  error  in- 
creased to  approximately  20%.  This  error  can  be 
overcome  by  the  addition  of  sodium  chloride  to 
both  standards  and  samples  to  achieve  salinity 
levels  of  2,000  mg/1  or  greater,  and  making  absor- 
bance measurements  after  allowing  at  least  2  but 
not  more  than  3  minutes  for  color  development. 
(Alexander-PTT) 
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HNETIC-FLUORIMETRIC  DETERMINATION 
OF  SELENIUM  IN  THE  ENVIRONMENT 
WITH  USE  OF  METHYLENE  BLUE, 

Palma  de  Mallorca  Univ.  (Spain).  Dept.  of  Analyt- 
ical Chemistry. 

F.  Grases,  G.  Genestar,  and  R.  Forteza. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  23,  No.  4,  p  321-329, 
1986.  2  fig,  3  tab,  Href. 

Descriptors:  'Selenium,  *Kinetics,  'Spectrofluori- 
metry,  *Trace  levels,  'Sample  preparation,  'Pol- 
lutant identification,  Detection  limits,  Bases,  Sul- 
fides, Water  analysis,  Heavy  metals,  Spectral  anal- 
ysis. 

No  method  for  the  kinetic  determination  of  seleni- 
um based  on  the  appearance  of  fluorescence  is  to 
be  found  in  the  literature.  A  kinetic-fluorimetric 
method  for  determination  of  traces  of  selenium 
(0.01-0.4  ppm)  is  described.  It  is  based  on  the  fact 
that  the  reducing  power  of  alkali  sulfides  can  be 
considerably  enhanced  by  the  addition  of  elemen- 
tal selenium.  The  experimental  variables  and  inter- 
ferences were  studied.  The  selenium  quantities  are 
estimated  in  diverse  environmental  samples.  (Alex- 
ander-PTT) 
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ANALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
DROCARBONS IN  SEDIMENTS,  SEWAGE 
SLUDGES  AND  COMPOSTS  FROM  MUNICI- 
PAL REFUSE  BY  HPLC, 

Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Or- 
ganische  Chemie. 

6.  Hagenmaier,  H.  Kaut,  and  P.  Krauss. 
International  Journal  of  Environmental  Analytical 
Chemistry  UEAA9,  Vol.  23,  No.  4,  p  331-345, 
1986.  10  fig,  2  tab,  17  ref. 

Descriptors:  *Polycyclic  aromatic  hydrocarbons, 
•Sediments,  *Compost,  *Sludge,  *Municipal 
wastes,  *HPLC,  *Chromatography,  *Pollutant 
identification,  *Fate  of  pollutants,  Extraction, 
Wastewater,  Substrates,  Organic  compounds,  Aro- 
matic compounds,  Hydrocarbons. 

The  extraction  of  6  selected  PAHs,  Fluoranthene, 
Benzo(b)fluoranthene,  Benzo(k)fluoranthene, 

Benzo(a)pyrene,  Benzo(ghi)perylene  and 

Indeno(l,2,3-cd)perylene  was  improved  by  hot 
soxhlet  extraction  with  hexane/acetone.  Overall 
concentrations  for  sediments  (Neckar)  he  between 
4.6  and  21.8  mg/kg  (mean  value  8.6  mg/kg).  The 
corresponding  values  for  the  other  substrates  are 
waste  water  129-2504  (791)  ng/kg;  sewage  sludge 
2.2-20.4  (9.7)  mgAg;  municipal  refuse  0.06-187 
(6.9)  mg/kg  and  waste  compost  10.7-173.4  (14.7) 
mg/kg.  It  can  therefore  be  concluded,  that  in  all 
sinks  of  PAHs  (sediments,  sewage  sludge  and  mu- 
nicipal refuse)  the  content  is  roughly  the  same.  The 
PAH  pattern  of  sediments  and  sewage  sludges  is 
very  constant  for  different  sampling  sites.  In  con- 
trast organic  municipal  waste  shows  marked  pat- 
tern variations.  For  waste  water  treatment  plants  a 
positive  correlation  between  daily  water  input  and 
PAH  content  could  be  shown.  PAH  pattern  com- 
parison shows  decreasing  inhomogeneity  from  mu- 
nicipal refuse  over  sewage  sludge  to  river  sedi- 
ments. (Author's  abstract) 
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DETERMINATION  OF  ULTRA  TRACE 
AMOUNTS  OF  COBALT  IN  FISH  BY  GRAPH- 
ITE FURNACE  ZEEMAN  EFFECT  ATOMIC 
ABSORPTION  SPECTROMETRY, 


Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
J.  W.  McMahon,  A.  E.  Docherty,  J.  M.  A.  Judd, 
and  S.  R.  Gentner. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  24,  No.  4,  p  297-303, 
1986.  2  fig,  2  tab,  8  ref. 

Descriptors:  'Tissues  analysis,  *Path  of  pollutants, 
•Trace  levels,  *Cobalt,  *Spectrometry,  *Sample 
preparation,  Heavy  metals,  Fish,  Chelation,  Ex- 
traction, Spectral  analysis. 

Trace  amounts  of  cobalt  are  essential  to  the  metab- 
olism of  both  terrestrial  and  aquatic  biota.  Howev- 
er, the  study  of  cobalt  uptake  by  biota,  particularly 
in  freshwater  ecosystems,  has  been  limited  mainly 
because  the  sensitivity  of  instrumentation  for  anal- 
ysis of  cobalt'has  been  inadequate  to  measure  low 
concentrations.  A  method  is  described  for  deter- 
mining stable  cobalt  concentrations  in  fish  flesh 
and  bone  using  polarized  Zeeman  effect  graphite 
furnace  atomic  absorption  spectrometry  (ZAAS). 
Cobalt  analysis  on  freshwater  fish  flesh  samples  (10 
g  dry  weight)  required  predigestion  and  wet- 
ashing  at  70-80  C.  Cobalt  is  chelated  with  ammoni- 
um pyrolidine  dithiocarbamate  (APDC)  extracted 
with  methyl  isobutyl  ketone  (MIBK)  and  analyzed 
by  ZAAS.  The  mean  cobalt  content  calculated 
from  the  standard  additions  method  using  three 
replicate  fish  flesh  samples  was  4.23  +  or  -  1.0 
microgram  Co/Kg  (dry  weight).  Analyses  were 
also  carried  out  on  flesh  and  bone  samples  from 
similar  sized  fish,  of  the  same  species,  taken  from 
three  area  lakes.  (Alexander-PTT) 
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QUANnTATTVE  DETERMINATION  OF 
TRACE  CONCENTRATION  OF  ORGANICS  IN 
WATER  BY  SOLVENT  EXTRACTION  AND 
FUSED  SDLICA  CAPILLARY  GAS  CHROMA- 
TOGRAPHY: ALD7HATIC  AND  POLYNU- 
CLEAR  HYDROCARBONS, 
National  Centre  for  Scientific  Research,  Havanna 
(Cuba). 

L.  G.  Bravo,  and  L.  Rejthar. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  24,  No.  4,  p  305-318, 
1986.  4  fig,  5  tab,  9  ref. 

Descriptors:  *Trace  levels,  'Water  analysis, 
•Sample  preparation,  *Chromatograpy,  *Organic 
compounds,  'Extraction,  'Hydrocarbons,  Detec- 
tion limits,  Recovery,  Aromatic  compounds,  Con- 
centration. 

The  contribution  of  the  PAHs  to  drinking  water  is 
small  compared  to  other  sources  and  generally 
aquatic  PAHs  represent  a  minor  source  of  PAHs  in 
the  human  environment  but  it  is  not  possible  to 
minimize  their  importance.  Solvent  extraction  pro- 
cedures with  six  different  solvents  on  aqueous 
model  systems  of  aliphatic  (C12-C22)  and  polynu- 
clear  aromatic  hydrocarbons  (PAHs:  naphthalene, 
acenaphthene,  fluorene,  phenanthrene,  anthracene, 
fluoranthene  and  pyrene)  were  studied  for  analysis 
in  the  trace  concentration  range  (20-50  ng/ml)  by 
fused  silica  capillary  gas  chromatography.  Recov- 
ery efficiencies,  reproducibilities  and  detection 
limits  for  each  analyte  and  procedure  are  reported. 
The  effect  of  the  PAHs  on  the  extracting  rate  of 
the  aliphatic  hydrocarbons  at  the  trace  concentra- 
tion range  is  discussed.  (Alexander-PTT) 
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HANDLING  OF  ENVIRONMENTAL  AND  BIO- 
LOGICAL SAMPLES  VIA  PRE-COLUMN 
TECHNOLOGD2S, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Analytical  Chemistry. 

For  primary  bibliographic  entry  see  Field  7B. 
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SOLID-PHASE  EXTRACTION  AND  CAPIL- 
LARY GAS  CHROMATOGRAPHIC  DETERMI- 
NATION OF  TRIAZTNE  HERBICIDES  IN 
WATER, 

Florida    Univ.,    Gainesville.    Pesticide    Research 

Lab. 

P.  C.  Bardalaye,  and  W.  B.  Wheeler. 


International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  25,  No.  1-3,  p  105-113, 
1986.  3  fig,  1  tab,  15  ref. 

Descriptors:  'Extraction,  'Chromatography, 
•Sample  preparation,  *Triazines,  'Herbicides, 
•Water  analysis,  Trace  levels,  Sampling,  Sorption, 
Detection  limits,  Desorption. 

Pollution  of  groundwater,  streams  and  wells  by 
synthetic  organic  chemicals  has  been  recognised  as 
an  important  environmental  problem  within  the 
last  few  years.  It  is  increasingly  apparent  that 
water  is  being  contaminated  by  various  waste  dis- 
posal activities.  A  facile  and  efficient  method  is 
described  for  the  determination  of  trace  quantities 
of  triazine  herbicides,  terbutryn,  prometryn  and 
ametryn  in  water.  The  procedure  involved  precon- 
centration  of  water  samples  by  sorption  on  chro- 
matographic grade  silica  gel  particles  with  chemi- 
cally modified  surface,  being  covalently  bonded 
with  a  monofunctional  C8H17  group.  This  was 
followed  by  solvent  desorption  with  2-propanol. 
The  determinative  step  was  achieved  by  capillary 
gas  chromatography  on  Supelcowax-10  fused  silica 
column  using  a  nitrogen-phosphorus  detector.  The 
limit  of  detection  was  0. 1  microgram(ug)  -  lOug/L. 
(Alexander-PTT) 
W87-04636 


MULTICOLUMN  ION  CHROMATOGRAPHIC 
DETERMINATION  OF  NITRATE  AND  SUL- 
FATE IN  WATERS  CONTAINING  HUMIC 
SUBSTANCES, 

Lund  Univ.  (Sweden).  Dept.  of  Analytical  Chem- 
istry. 

E.  Hoffmann,  G.  Marko-Varga,  I.  Csiky,  and  J.  A. 
Jonsoon. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  25,  No.  1-3,  p  161-171, 
1986.  5  fig,  ltab,  16  ref. 

Descriptors:  •Chromatography,  'Nitrates,  'Sul- 
fates, 'Decomposing  organic  matter,  'Water  anal- 
ysis, 'Natural  waters,  Humic  acids,  Ion  exchange, 
Anions,  Detection  limits,  Trace  levels. 

The  analysis  of  nitrate  and  sulfate  in  natural  waters 
is  of  great  biological  and  environmental  signifi- 
cance. A  large  variety  of  traditional  techniques  has 
been  used  for  their  determination.  All  these  tech- 
niques are  influenced  by  the  presence  of  humic 
substances  in  the  samples  and  there  is  a  continuous 
need  for  selective  methods.  A  three-column  ion 
chromatographic  system  for  the  removal  of  humic 
substances  from  natural  waters,  and  subsequent  on- 
line concentration  and  determination  of  nitrate  and 
sulfate  using  non-suppressed  ion  chromatography 
is  presented.  Humic  substances  are  removed  using 
disposable  adsorption  columns  packed  with  chemi- 
cally bonded  amine  silica  material.  The  sample  is 
directly  transferred  to  an  ion  exchange  column 
where  the  anions  are  concentrated  ca.  10  times. 
After  reversing  the  flow,  the  ions  are  transferred  to 
a  third  column  where  they  are  separated  and  quan- 
tified. The  detection  limit  is  less  than  1  mg/L,  of 
nitrate  or  sulfate  in  water  containing  45  mg/L  of 
humic  acid.  (Alexander-PTT) 
W87-04637 


USE  OF  SERUM  ANTIBODY  AS  A  MEANS  TO 
DETERMINE  INFECTIONS  FROM  EXPO- 
SURE TO  WASTEWATERS  AND  REFUSE, 

Cincinnati  Univ.,   OH.   Dept.   of  Environmental 

Health. 

C.  S.  Clark,  and  C.  C.  Linnemann. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  16,  No.  4,  p  305-326,  1986.  1  fig, 

12  tab,  55  ref.  USPHS  ES  00159. 

Descriptors:  'Bioassay,  'Water  pollution  effects, 
♦Population  exposure,  'Serum  antibodies,  'Infec- 
tion, 'Refuse,  'Wastewater  treatment,  'Reviews, 
Diseases,  Pathology,  Sludge,  Pathogenic  viruses, 
Viruses,  Bacteria,  Parasites,  Fungi,  Algae. 

Serum  antibody  levels  have  been  used  to  document 
prior  infection  with  pathogenic  viruses  and  bacte- 
ria and,  to  a  lesser  extent,  with  certain  parasites 
and  fungi.  This  review  is  organized  by  pathogen 
type:  viruses,  bacteria,  parasites,  fungi,  and  algae 
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and  by  wastewater  and  wastewater  sludge  and 
refuse  operations  including:  wastewater  collection 
and  treatment,  land  application  of  wastewater 
sludge  and  effluent,  and  reuse  collection  and  dis- 
posal. In  general,  the  studies  done  on  the  use  of 
serum  antibody  as  a  means  to  determine  the  risk  of 
infections  from  exposure  to  wastewater  and 
wastewater  sludge  in  the  past  10  years,  have 
shown  the  risk  to  be  minimal.  There  was  evidence 
in  four  of  the  five  wastewater  worker  studies  re- 
viewed, that  exposure  to  wastewater/sludge  car- 
ried with  it  a  slight  risk  of  viral  infection.  Most 
bacteria  were  not  a  problem.  The  seroepidemiolo- 
gic  approach  to  risk  of  infection  in  individuals 
exposed  to  wastewater  provided  a  convenient 
method  for  studying  a  variety  of  diseases;  some  of 
the  problems  associated  with  this  method  were 
also  discussed.  (Wood-PTT) 
W87-04668 


CHEMICAL  AND  MICROPHYSICAL  STUDIES 
OF  NONPRECIPITATING  SUMMER  CLOUD 
IN  ONTARIO,  CANADA 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5B. 
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ANALYSIS    OF   REMOTE    MEASUREMENTS 

OF   TROPOSPHERIC   CARBON   MONOXIDE 

CONCENTRATIONS     MADE    DURING    THE 

1979    SUMMER     MONSOON    EXPERIMENT 

(MONEX), 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 
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GAS  FJXTER  RADIOMETER  FOR  CARBON 
MONOXIDE  MEASUREMENTS  DURING  THE 
1979  SUMMER  MONSOON  EXPERIMENT 
(MONEX), 

National  Aeronautics  and  Space  Administration, 

Hampton,  VA.  Langlev  Research  Center. 

H.  G.  Reichle,  H.  A.  Wallio,  J.  C.  Casas,  and  E.  P. 

Condon. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  91,  No.  9,  p  9841-9848,  August  20,  1986.  10 

fig,  3  tab,  9  ref.  NASA  Cooperative  agreement 

NCC1-34. 

Descriptors:  'Measuring  instruments,  •Calibra- 
tions, 'Radiometers,  •Monsoons,  *MONEX, 
•Carbon  monoxide,  'Radiometry,  'Remote  sens- 
ing, Numerical  simulation,  Simulation,  Gas  chro- 
matography, Error  analysis,  Performance  evalua- 
tion. 

A  nadir-viewing  gas  filter  radiometer  operates  in 
the  4.67  micron  region  of  the  fundamental  band  of 
carbon  monoxide.  The  angular  field  of  view  is  4.33 
degrees,  yielding  an  instantaneous  filed  of  view  of 
0.9  km  at  the  surface  from  an  aircraft  altitude  of  12 
km.  The  instrument  is  similar  in  principle  to  the 
selective  chopper  radiometer  that  was  used  to 
measure  atmospheric  temperature  from  the 
Nimbus  4  satellite  and  to  the  gas  filter  radiometer 
which  was  used  to  measure  carbon  monoxide  from 
an  aircraft.  The  implementation  of  the  technique  is 
different  from  that  used  in  those  instruments  in  that 
the  instrument  signal  balance  between  the  gas  and 
vacuum  legs  is  maintained  electronically  by  a  con- 
tinuous automatic  gain  control  circuit.  The  instru- 
mental and  data  reduction  techniques  used  in  ob- 
taining remote  measurements  of  carbon  monoxide 
during  the  1979  Summer  Monsoon  Experiment  are 
described.  The  form  of  the  signal  function  (the 
variation  of  signal  with  altitude)  and  the  impact  of 
variations  in  the  vertical  distribution  of  carbon 
monoxide  are  discussed.  Estimates  of  the  experi- 
mental accuracy  are  made  both  by  the  assessment 
of  error  sources  through  the  use  of  numerical 
simulations  and  by  comparison  with  concurrent 
measurements  made  by  means  of  gas  chromatogra- 
phy. It  is  found  that  the  radiometric  measurements 
tend  to  be  about  9%  lower  than  the  direct  meas- 
urements and  to  have  a  precision  of  about  8%. 
(Author's  abstract) 
W87-04684 


CONDITIONS  FOR  MINIMUM  ADSORPTION 
OF  ZINC  ON  CONTAINER  SURFACES, 

Al-Najah  Univ.,  Nablus  (Israel). 

R.  Salim,  and  H.  S.  Hilal. 

Journal  of  Environmental  Science  and  Health  (A) 

JESEDU,  Vol.  21,  No.  7,  p  681-690,  October  1986. 

4  fig,  1 1  ref. 

Descriptors:  'Sample  preparation,  'Sampling  stor- 
age, 'Sampling,  'Zinc,  'Adsorption,  'Containers, 
•Chemical  solutions,  'Chemical  storage,  Storage, 
Ions,  Ion  concentration,  Hydrogen  ion  concentra- 
tion, Container  types,  Container  shapes,  Metal 
ions,  Metals. 

Adsorption  of  zinc  on  container  surfaces  and  vari- 
ous factors  affecting  the  amount  of  this  adsorption 
were  investigated.  These  include  the  pH,  the  con- 
centration of  zinc  ions  in  solution,  treatment  of  the 
surface,  the  type  of  container,  the  shape  of  the 
container,  pre-saturation  of  the  container  surface 
with  metal  ions,  and  the  presence  of  foreign  ions  in 
solution.  The  best  conditions  for  storing  zinc  solu- 
tions have  been  concluded.  Zinc  solutions  are  best 
acidified  and  stored  in  polythene  containers  or, 
when  it  is  necessary  to  avoid  acidification,  in  steel 
containers.  (Author's  abstract) 
W87-04689 


DETERMINATION  OF  FLUORENE  IN  FISH, 
SEDIMENT,  AND  PLANTS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
J.  A.  Lebo,  and  L.  M.  Smith. 
Journal-Association  of  Official  Analytical  Chem- 
ists Journal  JANCA2,  Vol.  69,  No.  6,  p  944-951, 
November-December   1986.  3  fig,  5  tab,  26  ref. 

Descriptors:  'Pollutant  ^identification,  'Sample 
preparation,  'Chromatography,  'Fluorene, 
•Chemical  analysis,  *Fish,  •Sediments,  •Plants, 
•Tissue  analysis,  Gels,  Activated  carbon,  Adsorb- 
ents, Liquid  chromatography,  Ultraviolet  detec- 
tion, Fluorescence  detection,  Detection  limits, 
Spectral  analysis. 

Methods  and  their  applications  are  described  for 
the  determination  of  fluorene  in  fish,  sediment,  and 
plants.  Sample  extracts  are  enriched  by  using  two 
or  more  of  the  following:  gel  permeation,  silica  gel 
potassium  silicate,  sulfuric  acid-impregnated  silica 
gel,  and  activated  carbon.  Efficiency  was  im- 
proved by  applying  the  adsorbents  in  combination 
or  as  tandem  enrichment  modules.  Analysis  by 
liquid  chromatography  (LC)  with  ultraviolet  or 
fluorescence  detection  (LC/UV  or  LC/F)  yielded 
limits  of  detection  of  30,  3,  and  30  ng/g  and 
average  recoveries  of  80,  81,  and  74%  for  fish, 
sediment,  and  plants  respectively.  (Author's  ab- 
stract) 
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SURROGATE-ASSISTED  DETERMINATION 
OF  2,3,7,8-TETRACHLORODIBENZO-P- 

DIOXTN  IN  FISH  BY  ELECTRON  CAPTURE 
CAPDLLARY  GAS  CHROMATOGRAPHY, 

Food  and  Drug  Administration,  Washington,  DC. 
Contaminants  Chemistry  Div. 
R.  A.  Niemann. 

Journal-Association  of  Official  Analytical  Chem- 
ists Journal  JANCA2,  Vol.  69,  No.  6,  p  976-980, 
November-December    1986.   2   fig,   5   tab,   8   ref. 

Descriptors:  •Pollutant  identification,  'Tissue  anal- 
ysis, 'Sample  preparation,  'Chemical  analysis, 
•Fish,  •  Electron  capture  capillary  gas  chromatog- 
raphy, •Chromatography,  Liquid  chromatogra- 
phy, Dioxin,  Quantitative  analysis,  Toxins,  Hazard- 
ous materials,  Bioaccumulation. 

Surrogate  spiking  the  sample  with  1000  parts  per 
trillion  (ppt)  1,3,7,8-tetrachlorodibenzo-p-dioxin 
(1378-TCDD)  has  doubled  analytical  throughput 
in  determining  toxic  2378-TCDD  (analyte)  at  the 
low  part-per-trillion  level  in  fish,  using  multico- 
lumn  high  resolution  liquid  chromatographic 
cleanup  before  quantitation  by  capillary  gas  chro- 
matography with  electron  capture  detection.  The 
1378-  and  2378-TCDD  were  recovered  equally 
and  were  well  separated  by  the  capillary  column 
so  that  the  earlier-eluting  surrogate  did  not  inter- 
fere  with   the  quantitation   of  levels  of  analyte 


many-fold  lower.  Matrix  interference  contributed 
<  1%  bias  in  surrogate  quantitation.  Using  surro- 
gate recovery  to  correct  for  analyte  losses  during 
analysis,  accuracy  averaged  (n  =  7)  105%  in  de- 
termining 18  or  45  ppt  2378-TCDD  added  to  fish 
without  detectable  bioincurred  analyte.  Analysis  of 
selected  fish  with  bioincurred  2378-TCDD  gave 
results  comparable  to  earlier  work  where  recovery 
correction  required  a  second  analysis  of  sample 
fortified  with  analyte.  With  surrogate  fortification, 
repeatability  of  determination  (n  =  3  or  4)  im- 
proved markedly  to  <  5%  relative  standard  devi- 
ation at  37-46  ppt.  (Author's  abstract) 
W87-04691 


SIMULTANEOUS  GAS  CHROMATOGRAPHIC 
DETERMESATION  OF  DIBUTYLTIN  AND 
TRIBUTYLTIN  COMPOUNDS  IN  BIOLOGI- 
CAL AND  SEDIMENT  SAMPLES, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
T.  Tsuda,  H.  Nakanishi,  T.  Morita,  and  J. 
Takebayashi. 

Journal-Association  of  Official  Analytical  Chem- 
ists Journal  JANCA2,  Vol.  69,  No.  6,  p  981-984, 
November-December   1986.  2  fig,  3  tab,   12  ref. 

Descriptors:  *Pollutant  identification,  •Sample 
preparation,  *Dibutyltin  compounds,  •Tributyltin 
compounds,  *Gas  chromatography,  •Chromatog- 
raphy, 'Biological  samples,  'Sediment  analysis, 
Chemical  reactions,  Electron  capture  gas  chroma- 
tography, Column  chromatography,  Detection 
limits. 

A  method  is  described  for  the  simultaneous  deter- 
mination of  nanogram  amounts  of  dibutyltin  and 
tributyltin  compounds  in  biological  and  sediment 
samples.  These  compounds  are  converted  to  the 
corresponding  chlorides  with  HC1,  extracted  with 
ethyl  acetate-hexane  (3  +  2)  for  biological  samples 
and  with  hexane  for  sediment  samples,  and  hydro- 
genated  with  sodium  borohydride.  The  corre- 
sponding hydrides,  Bu2SnH2  and  Bu3SnH,  are 
detected  by  electron-capture  gas  chromatography 
after  cleanup  by  silica  gel  column  chromatogra- 
phy. Detection  limits  are  1.0-2.0  and  0.5-1.0  ng/g, 
respectively,  for  biological  and  sediment  samples. 
(Author's  abstract) 
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ON-LINE  TRACE  ENRICHMENT  FOR  DETER- 
MINATION OF  ALDICARB  SPECIES  IN 
WATER,  USING  LIQUID  CHROMATOGRA- 
PHY WITH  POST-COLUMN  DERTVATIZA- 
TION, 

National  Hydrology  Research  Inst.,  Calgary  (Al- 
berta). 
D.  Chaput. 

Journal-Association  of  Official  Analytical  Chem- 
ists Journal  JANCA2,  Vol.  69,  No.  6,  p  985-989, 
November-December    1986.   5   fig,   4  tab,   9  ref. 

Descriptors:  'Pollutant  identification,  •Aldicarb, 
•Pesticides,  'Liquid  chromatography,  'Chroma- 
tography, 'Groundwater,  Aldicarb  sulfoxide,  Aldi- 
carb sulfone,  Hydrolysis,  Chemical  reactions,  Flu- 
orescence, Detection  limits,  Toxicity. 

Aldicarb,  one  of  the  most  acutely  toxic  registered 
pesticides,  has  been  reported  in  groundwater  in 
areas  characterized  by  coarse,  sandy,  acidic  soils 
with  shallow  water  table  conditions  and  cool  tem- 
peratures. To  determine  amounts  of  aldicarb  and 
its  oxidation  products  accurately  at  a  sub-micro- 
gram/liter  level,  a  liquid  chromatography  method 
was  developed  that  takes  advantage  of  the  selectiv- 
ity of  a  post-column  derivatization  system  and  the 
increased  sensitivity  associated  with  an  on-line 
trace  enrichment  procedure.  Sensitivity  is  in- 
creased by  loading  a  10  mL  volume  of  groundwat- 
er on  a  concentrator  column  installed  in  the  loop 
position  of  a  6-port  injection  valve.  Switching 
valves  allows  the  concentrated  material  to  be  back- 
flushed  onto  the  analytical  column  by  a  methanol- 
water  gradient  mobile  phase.  Separation  is  fol- 
lowed by  post-column  hydrolysis  to  yield  methyla- 
mine,  and  formation  of  a  fluorophore  with  o- 
phthalaldehyde  and  2-mercapto-ethanol  prior  to 
fluorescence  detection.  The  process  requires  virtu- 
ally no  sample  cleanup  and  provides  good  preci- 
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sion  on  recoveries  from  different  matrixes.  Mini- 
mum detection  limit,  defined  as  5  times  baseline 
noise,  is  less  than  70  ng/L  for  aldicarb,  aldicarb 
sulfoxide,  and  aldicarb  sulfone.  (Wood-PTT) 
W87-04693 


MEASURING  DRY  DEPOSITION:  A  RE-AS- 
SESSMENT OF  THE  STATE  OF  THE  ART, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Oak  Ridge,  TN.  Air  Resources  Atmospheric 
Turbulence  and  Diffusion  Lab. 
B.  B.  Hicks. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  75-90,  September  1986.  4  fig,  37  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Water  pollution  sources,  'Acid  rain,  'Air 
pollution,  'Dry  deposition,  'Atmospheric  physics, 
Reviews,  Mathematical  models,  Monitoring,  Tech- 
nology. 

The  aura  of  uncertainty  associated  with  the  wide 
range  of  atmosphere/surface  exchange  processes 
collectively  known  as  'dry  deposition'  continues  to 
be  aggravated  by  an  inability  to  make  direct  meas- 
urements except  in  very  limited  circumstances. 
The  exchange  process  known  as  dry  deposition 
encompasses  the  dynamic  exchange  of  trace  gases 
and  aerosol  particles,  and  the  gravitational  settling 
of  large  particles.  Except  for  particles  large 
enough  that  their  sedimentation  velocity  exceeds 
turbulent  velocities,  the  rate  of  deposition  is  mostly 
determined  by  surface  properties,  such  as  rough- 
ness, stickiness,  and  wetness,  and  by  atmospheric 
stability.  Thus,  it  is  difficult  to  interpret  results 
obtained  using  collection  devices  having  surfaces 
different  from  those  of  nature.  Other  methods  for 
measuring  dry  deposition  exist,  mostly  microme- 
terorological,  but  these  are  sufficiently  complicat- 
ed that  routine  application  as  in  a  monitoring  net- 
work is  not  yet  feasible.  For  some  chemical  species 
and  in  some  locations,  inferential  methods  offer 
considerable  promise.  These  methods  measure  at- 
mospheric concentrations  (C)  of  the  relevant 
chemical  species,  and  derive  relevant  deposition 
velocities  (V  sub  d)  on  a  site-specific,  species- 
dependent,  and  time-evolving  basis.  The  dry  depo- 
sition rates  of  interest  are  then  evaluated  as  the 
product  V  sub  d  x  C.  A  major  goal  of  current 
research  programs  is  to  provide  the  knowledge 
necessary  to  evaluate  V  sub  d.  Experimental  meth- 
ods are  reviewed,  and  potential  sources  of  error 
are  examined,  for  both  the  research  methods  and 
the  'concentration  monitoring'  methodologies  pres- 
ently being  advocated  for  use  in  numerical  models 
as  well  as  for  routine  monitoring.  (Alexander-PTT) 
W87-04699 


ATMOSPHERIC  MEASUREMENTS  OF  NI- 
TROGEN DIOXIDE  WITH  A  SENSnTVE  LU- 
MINOL  INSTRUMENT, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
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CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION AT  LONG  ISLAND,  NY, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

Y.  N.  Lee,  J.  Shen,  and  P.  J.  Klotz. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  143-152,  September  1986.  3  fig,  1  tab,  21 

ref.  DOE  Contract  DE-AC02-76CH00016. 

Descriptors:  'Pollutant  identification,  'Acid  rain, 
•Precipitation,  'Snow,  'Water  pollution  sources, 
•Chemical  analysis,  Seasonal  variation,  Diurnal 
variation,  Nitrates  Ions,  Rainfall,  Long  Island, 
New  York,  Brookhaven  National  Lab. 

In  recent  years  much  attention  has  been  focused  on 
the  'acid  rain'  phenomenon  because  the  acidic  pre- 
cipitation is  believed  to  be  responsible  for  adverse 
environmental  effects  such  as  modification  of  lake 
ecology  and  damage  to  forests.  In  order  to  gain  a 
better  understanding  of  the  processes  that  play 
major  roles  in  acid  production  as  well  as  of  wet 
deposition  with  respect  to  species  and  concentra- 
tions, chemical  composition  of  precipitation  has  to 
be  characterized.    Chemical   analyses   were   per- 


formed on  387  sequential  precipitation  samples, 
both  rain  and  snow,  collected  at  Brookhaven  Na- 
tional Laboratory,  Long  Island,  New  York,  on  96 
different  days  during  the  period  from  October  1983 
to  June  1985.  The  collection  time  for  each  individ- 
ual sample  was  typically  30  min.  The  chemical 
species  determined  and  the  volume-weighted  aver- 
age and  maximum  concentrations  (in  parentheses) 
in  units  of  micromolar  were:  H202:7(120), 
H2CO:6(60),  H(+):51(500),  NO3(-):30(350), 
SO4(2-):25(270),  NH4(+):  18(250),  Ca(2  +  ):3(48), 
Na(+):32(4O0),  and  Cl(-):37(380).  A  strong  season- 
al dependence  was  observed  for  H202  concentra- 
tion, the  maximum  concentration  in  summer  (120 
micromolar)  being  6  times  greater  than  in  winter. 
In  addition,  H202  concentration  also  exhibited  a 
strong  diurnal  variation,  with  a  maximum  peaking 
in  the  afternoon  and  a  minimum  after  midnight. 
These  observations  suggest  that  the  production  of 
H202  may  be  governed  by  photochemical  activity. 
Nitrate  concentration  also  displayed  a  strong  diur- 
nal variation,  having  a  maximum  around  noon,  but 
did  not  show  a  seasonal  dependence.  Relationships 
between  various  species  and  their  possible  sources 
are  briefly  discussed.  (Alexander-PTT) 
W87-04705 


COMPARISON  OF  SUMMER  AND  WINTER 
MEASUREMENTS  OF  ATMOSPHERIC  NI- 
TROGEN AND  SULPHUR  COMPOUNDS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

K.  G.  Anlauf,  J.  W.  Bottenheim,  K.  A.  Brice,  and 

H.  A.  Wiebe. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  153-160,  September  1986.  3  fig,  9  ref. 

Descriptors:  'Comparison  studies,  'Pollutant  iden- 
tification, 'Acid  rain,  'Precipitation,  'Water  pollu- 
tion sources,  'Seasonal  variation,  Sulfur  emissions, 
Air  pollution,  Ontario. 

Past  studies  have  shown  that  annual  mean  sulfate 
molar  concentrations  were  about  the  same  as  ni- 
trate in  precipitation  in  eastern  North  America. 
However,  on  a  seasonal  basis,  more  recent  studies 
have  shown  large  variations  in  their  relative  con- 
tributions to  precipitation  acidity.  The  relative 
contributions  of  these  species  to  the  acidity  in 
precipitation  are  controlled  by  the  ambient  gas- 
phase  and  aerosol  chemical  make-up.  Even  though 
photochemical  reactions  are  thought  to  be  the 
driving  force  behind  the  formation  of  these  atmos- 
pheric acidic  compounds,  it  is  not  expected  that 
atmospheric  chemical  reactivity  is  negligible  in 
winter.  Rather,  there  may  be  a  shift  in  the  relative 
contribution  of  N  and  S  species  to  atmospheric 
acidity.  Summer  and  winter  concentrations  of 
acidic  atmospheric  species  and  their  precursors 
were  measured  in  central  Ontario.  Large  seasonal 
differences  in  concentrations  were  observed  for 
some  species.  The  concentrations  of  primary  emis- 
sion species,  S02  and  NOx,  were  much  larger  in 
winter,  whereas  03  and  aerosol  S04(2-)  were 
much  reduced.  HN03,  PAN  and  aerosol  N03(-) 
showed  little  seasonal  change;  PAN  represented 
about  30%  of  the  total  oxidized  nitrate.  During 
pollution  episodes  and  in  summer,  the  molar  ratio 
of  nitrate  (aerosol  N03(-)  plus  HN03)  to  aerosol 
S04(2-)  was  about  0.1  to  0.2;  however,  during 
winter,  this  molar  ratio  was  about  1  to  2.  (Alexan- 
der-PTT) 
W87-04706 


EDDY  CORRELATION  MEASUREMENTS  OF 
DRY  DEPOSITION  FLUXES  USING  A  TUNA- 
BLE DIODE  LASER  ABSORPTION  SPEC- 
TROMETER GAS  MONITOR, 

Ontario  Hydro  Research  Lab.,  Toronto. 

O.  C.  Edwards,  and  G.  L.  Ogram. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  187-194,  September  1986.  1  tab,  21  ref. 

Canadian  Electrical  Association  Contract  187  G 

294. 

Descriptors:  'Measuring  instruments,  'Dry  deposi- 
tion, 'Eddies,  'Acid  rain,  'Spectrometers,  'Spec- 
tral analysis,  Field  tests,  Air  pollution,  Perform- 
ance evaluation,  Rural  areas,  Deposition  velocity, 
Deposition,  Snow,  Emissions. 


Over  the  past  2  yr  an  instrument  package  based  on 
a  tunable  diode  laser  absorption  spectrometer 
(TDLAS)  and  a  comprehensive  micrometeorologi- 
cal  instrument  package  has  been  developed  for 
making  dry  deposition  flux  measurements  using 
eddy  correlation  techniques.  The  physical  process- 
es that  control  dry  deposition  are  investigated  and 
dry  deposition  for  various  chemical  species,  sur- 
face types  and  meteorological  conditions  is  quanti- 
fied. Aji  important  objective  of  the  first  phase  of 
the  research  was  to  develop  the  potential  of  the 
TDLAS  to  make  fast  response,  high  sensitivity  in- 
field measurements  of  trace  gas  concentrations. 
Preliminary  results  from  the  field  testing  and  eval- 
uation of  the  instrument  package  at  a  rural  location 
are  presented.  Low  deposition  velocities  were 
measured  for  N02  and  S02  to  snow.  (Alexander- 
PTT) 
W87-04710 


measurement  of  dry  deposition  to 
vegetative  surfaces, 

General  Motors  Research  Labs.,  Warren,  MI. 
J.  M.  Dasch. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  205-210,  September  1986.  4  tab,  7  ref. 

Descriptors:  'Pollutant  identification,  'Acid  rain, 
'Dry  deposition,  'Vegetation,  'Path  of  pollutants, 
'Canopy,  Oak  trees,  Pine  trees,  Forests,  Scaveng- 
ing, Leaves,  Deposition  velocity,  Deposition. 

During  two  successive  summers,  dry  deposition 
was  measured  to  forests:  a  hardwood  canopy  in 
1983  and  a  pine  canopy  in  1984.  In  both  studies  air 
concentrations  and  dry  deposition  were  measured 
at  both  the  perimeter  and  interior  locations  of  the 
canopy.  Dry  deposition  was  measured  by  washing 
the  deposited  material  from  the  leaves.  The  results 
of  the  two  studies  are  compared.  In  both  canopies, 
ambient  particle  and  gas  concentrations  on  the 
interior  were  decreased  relative  to  perimeter  con- 
centrations due  to  dry  deposition  scavenging  by 
the  canopy.  Deposition  of  all  species  was  higher  to 
perimeter  leaves  than  to  interior  leaves,  due  both 
to  the  lower  concentrations  and  the  lower  wind 
speeds  in  the  sheltered  interior.  The  deposition 
velocities  measured  to  the  pine  needles  were  simi- 
lar to  the  values  measured  to  the  oak  leaves.  (Alex- 
ander-PTT) 
W87-04712 


MODELING  OF  THROUGHFALL  CHEMIS- 
TRY AND  ENDntECT  MEASUREMENT  OF 
DRY  DEPOSITION, 

Oklahoma    State    Univ.,    Stillwater.    School    of 

Chemical  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMPOSITION  OF  PRECIPrTATION  AT  SNO- 
QUALMTE  PASS  AND  STEVENS  PASS  EN  THE 
CENTRAL  CASCADES  OF  WASHINGTON 
STATE, 

Central  Washington  Univ.,  Ellensburg.  Dept.  of 

Chemistry. 

L.  C.  Duncan,  E.  B.  Welch,  and  W.  Ausserer. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  217-229,  September  1986.  4  tab,  23  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Path  of  pollutants,  'Water  pollution  sources, 
'Precipitation,  'Acid  rain,  Elevation,  Urban  areas, 
Cascade  mountains,  Puget  basin,  Washington 
State,  Washout,  Regional  analysis. 

Bulk  precipitation  samples  were  collected  weekly 
during  the  winters  of  1984  and  1985  at  two  high 
elevation  sites  in  the  Washington  Cascades.  The 
Puget  basin,  west  and  upwind  of  the  Cascade  sites, 
includes  an  urban  industrialized  region  with  a  vari- 
ety of  area  and  point  sources  of  acidic  oxides.  The 
precipitation  was  found  to  be  low  in  contaminant 
content  with  S04(2-)  and  N03(-)  concentrations  as 
low  or  lower  than  those  reported  for  remote  pris- 
tine stations  in  the  US  or  elsewhere.  It  is  suggested 
that  the  reduced  contaminant  levels  result  from  an 
interplay  of  the  meteorological  and  washout  fac- 
tors unique  to  the  region.  (Author's  abstract) 
W87-04714 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5A — Identification  Of  Pollutants 


PRECIPITATION  CHEMISTRY  MEASURE- 
MENT IN  ALBERTA, 

Alberta  Environmental  Centre,  Vegreville. 

H.  L.  Bertram,  N.  C.  Das,  and  Y.  K.  Lau. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  231-237,  September  1986.  3  fig,  2  tab,  7 

ref. 

Descriptors:  'Pollutant  identification,  *Water  anal- 
ysis, 'Precipitation,  'Water  pollution  sources,  'Al- 
berta, 'Acid  rain,  Acidity,  Weather  data  collec- 
tions, Seasonal  variation,  Temporal  variation,  Ions, 
Deposition,  Acidity. 

The  Alberta  and  Federal  Governments  undertook 
the  monitoring  of  precipitation  in  Alberta  in  the 
year  1977-78.  From  1978  to  1984,  the  CANSAP 
(Canadian  Network  for  Sampling  Precipitation) 
network  consisted  of  five  monitoring  sites  and  the 
Alberta  Environment  network  consisted  of  six 
monitoring  sites.  The  1980  to  1984  data  from  the 
Alberta  Environment  network  are  examined.  For 
the  spatial  distribution  of  pH  CANSAP  data  were 
included.  Samples  were  collected  with  Sangamo 
samplers  and  analyzed  for  the  major  ions,  pH  and 
acidity.  The  data  were  tabulated  and  analyzed  for 
spatial  distribution,  seasonal  variation,  temporal 
trends,  ionic  character  and  wet  sulfate  deposition. 
The  major  ionic  species  in  Alberta  precipitation 
are  Ca(2+),  S04(2-),  NH4(-(-)  and  N03(-):  The 
spatial  distribution  shows  a  slight  decrease  in  pH 
from  southern  Alberta  (pH  6.0)  to  northern  Alber- 
ta (pH  5.4).  The  seasonal  variation  shows  higher 
hydrogen  ion  content  in  the  summer  months  (pH 
5.4  in  summer  and  pH  5.8  in  winter).  Temporal 
trends  are  not  apparent  over  the  five  year  period 
investigated.  The  five  year  average  wet  sulfate 
deposition  rate  in  Alberta  is  9. 1  kg/ha/yr.  (Alexan- 
der-PTT) 
W87-04715 


RAINFALL  ACIDITY  IN  NORTHERN  BRIT- 
ADS  -  EXPLORING  THE  DATA, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

J.  N.  Cape,  and  D.  Fowler. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  239-244,  September  1986.  6  fig,  8  ref. 

Descriptors:  'Acid  rain,  'Water  pollution  sources, 
•Pollutant  identification,  'Water  analysis,  'Pre- 
cipitation, 'Rainfall,  Acidity,  Scotland,  Weather 
data  collections. 

There  are  many  different  ways  of  collecting  pre- 
cipitation to  measure  its  acidity;  collectors  may  be 
continuously-open  (bulk)  or  wet-only,  and  may  be 
sampled  by  event,  daily,  weekly  or  monthly.  Even 
with  identical  collectors,  the  sampling  period  nec- 
essarily affects  the  distribution  of  measured  pH  and 
may  also  affect  the  precipitation-weighted  average. 
Daily  rainfall  pH  measurements  from  a  site  in 
south  Scotland  were  found  to  have  a  bimodal 
distribution.  Similarly,  monthly  data  from  a  net- 
work of  bulk  rain  collectors  in  northern  Britain 
gave  bimodal  distributions.  Sites  with  an  annual 
average  pH  of  4.7  had  occasional  monthly  pH 
values  of  pH  4  or  less.  The  annual  average  pH  was 
a  poor  indicator  of  the  frequency  of  such  acidic 
periods,  and  may  not  be  a  good  indicator  of  poten- 
tial effects.  Data  from  a  dally  and  monthly  collec- 
tor at  the  same  site  are  compared  and  the  discrep- 
ancies discussed.  Daily  pH  measurements  gave  sig- 
nificantly greater  acidities  than  monthly  pH  meas- 
urements, but  these  differences  were  small  for 
months  with  rain- weighted  pH  <  5.  (Alexander- 
PTT) 
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SNOW    CHEMISTRY    IN    THE    FUN    FLON 
AREA  OF  MANITOBA,  1981-1984, 

Manitoba  Dept.  of  Environmental  Management, 

Winnipeg. 

For  primary  bibliographic  entry  see  Field  5B. 
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NEW  DATA  FROM  PEAT  BOGS  MAY  GrVE  A 
HISTORICAL  PERSPECTIVE  ON  ACID  DEPO- 
SITION, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 


Health. 

For  primary  bibliographic  entry  see  Field  2J. 
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DUAL-GAMMA  ATTENTUATION  FOR  THE 
DETERMINATION  OF  POROUS  MEDIUM 
SATURATION  WITH  RESPECT  TO  THREE 
FLUIDS, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
L.  A.  Ferrand,  P.  C.  D.  Milly,  and  G  F.  Pinder. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1657-1663,  November  1986.  3  fig,  3  tab, 
38  ref.  NSF  Grant  ECE-8501649,  DOE  Grant  DE- 
ACO2-83ER60170. 

Descriptors:  'Measuring  instruments,  'Path  of  pol- 
lutants, 'Analytical  methods,  'Soil  water, 
•Gamma  radiation,  'Groundwater  pollution,  Den- 
sity, Water,  Soil  chemistry,  Trichloroethylene, 
Sand,  Isotope  studies,  Saturation,  Calibrations,  Po- 
rosity, Transport. 

A  dual-gamma  ray  attenuation  technique  may  be 
applied  to  the  laboratory  determination  of  the 
degree  of  saturation  with  respect  to  three  immisci- 
ble fluids  in  a  porous  medium  that  has  a  bulk 
density  independent  of  time.  A  proposed  calibra- 
tion technique  uses  samples  of  the  medium  contain- 
ing only  two  of  the  fluids  at  one  time  and  does  not 
require  spatial  uniformity  of  porosity  or  of  fluid 
contents  within  the  sample.  Given  gamma  attenu- 
ation data,  the  system  parameters  so  obtained 
allow  calculation  of  fluid  contents  in  three-fluid 
samples.  An  experimental  application  of  the  tech- 
nique in  which  the  relative  saturations  of  water, 
trichloroethylene,  and  air  in  a  sand  were  measured 
demonstrates  the  potential  for  use  in  laboratory 
studies  relevant  to  the  transport  of  separate  phase 
organic  contaminants  in  groundwater.  (Author's 
abstract) 
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MICROSCOPIC  EXAMINATION  OF  ACTIVAT- 
ED SLUDGE  AND  CONTROL  OF  AERATION 
RATES, 

Salina  Area  Vocational-Technical  School,  KS. 
For  primary  bibliographic   entry  see   Field   5D. 
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ACCURATE  BOD  DETERMINATIONS, 

For  primary  bibliographic  entry  see  Field   5D. 
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CONCEPTUAL    DESIGN    FOR    A    GROUND- 
WATER QUALITY  MONITORING  STRATEGY, 

Iowa  Univ.,  Iowa  City. 

For  primary  bibliographic  entry  see  Field  7A. 
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PLANT  vmUSES  IN  RD/ERS  AND  LAKES, 

Biologische      Bundesanstalt      fuer      Land-      und 

Forstwirtschaft,  Brunswick  (Germany,  F.R.).  Inst. 

fuer  Viruskrankheiten  der  Pflanzen. 

R.  Koenig. 

Advances  in  Virus  Research  AUREA8,  Vol.  31,  p 

321-333,  1986.  65  ref. 

Descriptors:  'Viruses,  'Pollutant  identification, 
•Vectors,  'Plant  viruses,  *Rivers,  'Lakes,  Sewage, 
Decomposition,  Reproduction,  Hosts,  Water  sam- 
ples. 

Methods  for  recovering  plant  viruses  from  water 
samples,  viruses  identified  so  far  (elongated,  iso- 
metric), state  of  occurrence  of  plant  viruses  in 
waters,  origin  of  plant  viruses  in  environmental 
waters  (release  from  undisturbed  roots  and  decay- 
ing plant  materia],  sewage),  and  uptake  of  viruses 
through  roots  and  seeds  are  reviewed.  Plant  vi- 
ruses obviously  occur  in  large  concentrations  in 
rivers  and  lakes  because  they  can  be  detected 
consistently  even  in  small  water  samples  of  only  a 
few  100  ml.  Due  to  the  selectivity  of  the  test  plants 
and  the  mechanism  on  which  the  detection  of  the 
viruses  is  based,  ie,  mechanical  transmissibility, 
probably  only  a  small  percentage  of  the  viruses 
actually  present  in  a  water  sample  will  be  detected. 
Most  of  the  viruses  identified  so  far  belong  to 


groups  of  viruses  that  share  a  number  of  proper- 
ties: lack  of  an  aerial  vector,  reproduction  in  high 
concentrations  in  infected  plants,  abundant  release 
from  infected  roots,  stability,  which  permits  them 
to  infect  plants  via  the  roots  without  the  aid  of  a 
vector,  wide  host  range,  and  ability  to  spread 
readily  to  neighboring  plants.  Activities  of  man, 
such  as  irrigation  with  liquid  manure,  consumption 
of  raw  fruit  and  vegetables,  and  disposal  of  agricul- 
tural and  horticultural  products  on  dumps  add  to 
virus  distribution  mechanisms.  (Roches ter-Pl'l) 
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GAS       CHROMATOGRAPHY       DETECTORS 
BASED  ON  CHEMILUMINESCENCE, 

Sievers  Research,  Inc.,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  7B. 
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PREDICTING  AQUEOUS  ALUMINIUM  CON- 
CENTRATIONS IN  NATURAL  WATERS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

C.  C  Cronan,  W.  J.  Walker,  and  P.  R.  Bloom. 

Nature  NATUAS,  Vol.  324,  No.  6093,  p  140-143, 

November  13,  1986.  2  fig,  2  tab,  22  ref.  Electric 

Power  Research  Inst  contract  RP  2365. 

Descriptors:  'Mathematical  models,  'Natural 
waters,  'Water  analysis,  'Path  of  pollutants,  'Alu- 
minum trihydroxide,  'Model  studies,  'Aluminum, 
•Toxicity,  'Hydrogen  ion  concentration,  'Acid 
rain,  Humic  acids,  Adsorption,  Soil  water,  Soil 
contamination,  Soil  chemistry,  Solubility,  Decom- 
posing organic  matter,  Equilibrium,  Acid  soils. 

A  two-component  equilibrium  model  is  presented 
to  account  for  the  spatial  and  temporal  variability 
in  aqueous  aluminum  chemistry  observed  in  natu- 
ral waters  draining  different  inorganic  and  organic 
environments.  The  model  involves  a  solid  phase 
humic  adsorbent  and  a  aluminum  trihydroxide  min- 
eral phase.  Inputs  for  the  model  are  solution  pH, 
copper-extractable  organic  aluminum  and  the  ti- 
tratable  carboxyl  content  of  soil  humus.  Results 
suggest  that  waters  undersaturated  in  aqueous  alu- 
minum may  actually  be  in  equilibrium  with  a  solid 
phase  humic  adsorbent.  This  model  may  be  suitable 
for  application  to  studies  of  aluminum  transport 
associated  with  acid  deposition.  (Michael-PTT) 
W87-04834 


DIFFERENTIAL  PULSE  POLAROGRAPHIC 
DETERMINATION  OF  THIOL  FLOTATION 
COLLECTORS  AND  SULPHIDE  IN  WATERS, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Dept.  of  Chemistry. 

J.  Leppinen,  and  S.  Vahtila. 

Talanta  TLNTA2,  Vol.   33,  No.   10,  p  795-799, 

October  1986.  9  fig,  2  tab,  20  ref. 

Descriptors:  'Pollutant  identification  'Measuring 
instruments,  'Analytical  methods,  'Water  analysis, 
•Polarographic  analysis,  'Thiol  collectors,  'Sul- 
fides, 'Flotation,  Ethyl  xanthate,  Diethyl  dithio- 
phosphate,  Diphenyl  dithiophosphate. 

Thiol  collectors  and  sulfide  can  be  simultaneously 
determined  by  differential  pulse  polarography.  Po- 
larographic measurements  were  made  with  a  PAR 
174  A  Polarographic  Analyzer  and  a  PAR  303  A 
static  mercury  drop  electrode  stand.  Ethyl  xan- 
thate, diethyl  dithiophosphate  and  diphenyl  dithio- 
phosphate were  determined  in  concentrations  from 
10  micromolar  to  2  millimolar  and  sulfide  from  1 
micromolar  to  0.5  millimolar.  Although  this 
method  is  rapid  and  reliable,  the  exact  behavior  of 
thiol  collectors  must  be  known  since  the  pattern  of 
current  peaks  changes  as  the  concentration  in- 
creases. Slight  problems  arise  in  the  simultaneous 
determination  of  sulfide  and  diphenyl  dithiophos- 
phate because  there  is  only  a  small  difference  in  the 
peak  potentials  of  these  two  components.  Results 
for  determination  of  ethyl  xanthate  by  ultraviolet 
spectrophotometry  and  by  differential  pulse  polar- 
ography are  also  compared.  (Michael-PTT) 
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DETERMINATION  OF  ORGANIC  FORMS  OF 
MERCURY  AND  ARSENIC  IN  WATER  AND 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutants — Group  5A 


ATMOSPHERIC  SAMPLES  BY  GAS  CHROMA- 
TOGRAPHY-ATOMIC  ABSORPTION, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  7B. 
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THRESHOLDS  IN  EUTROPHICATION  OF 
NATURAL  WATERS, 

Tsukuba  Univ.   (Japan).   Inst,   of  Biological   Sci- 
ences. 
H.  Seki. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  7,  No.  1,  p  39-46,  July  1986.  5  fig, 
Href. 

Descriptors:  *Water  pollution  effects,  'Pollutant 
identification,  'Population  density,  'Eutrophica- 
tion,  'Bacterioplankton,  Organic  carbon,  Indica- 
tors, Organic  matter,  Seasonal  variation. 

An  appropriate  combination  of  bacteriological 
tests  such  as  direct  microscope  counting  of  bacter- 
ioplankton  may  be  useful  in  monitoring  eutrophica- 
tion.  Water  samples  were  collected  from  different 
trophic  type  waters.  Direct  microscopic  counting 
with  a  phase  contrast  microscope  was  used  to 
estimate  bacterioplankton  population  density.  The 
mesotrophic  Shin-ike  Pond  was  selected  as  a  re- 
search site  to  analyze  changes  in  pollution  of  bac- 
terioplankton as  a  function  of  the  concentration  of 
dissolved  organic  matter.  A  short  term  experiment 
in  the  Saanich  Inlet  showed  that  solar  energy 
reduction  only  retarded  the  responses  of  microor- 
ganisms to  changes  in  the  amount  of  organic 
matter  in  the  dysphoric  watermass  but  did  not 
affect  the  general  mesotrophic  characteristic.  Bac- 
terioplankton in  the  natural  and  experimental  envi- 
ronments could  maintain  different  theoretical  pop- 
ulation densities,  both  of  which  would  remain 
within  the  normal  range  for  the  mesotrophic  envi- 
ronment. The  annual  fluctuation  of  bacterioplank- 
ton relative  to  dissolved  organic  matter  in  the 
surface  water  of  different  water  types  were  com- 
pared. The  bacterial  abundance  in  surface  water  of 
Tokyo  Bay  fluctuated  within  mesotrophic  ranges 
and  was  on  the  side  of  oligotrophy  during  winter 
and  eutrophy  during  summer.  A  certain  bacterial 
abundance  from  different  types  of  waters  sorted 
into  the  same  common  range  can  be  separated  into 
different  characteristic  groups  when  the  abundnce 
is  correlated  with  dissolved  organic  carbon  in  the 
environment.  (Michael-PTT) 
W87-04853 


WET  DEPOSITION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  THE  NETHER- 
LANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Ecolo- 
gy, Water  and  Drinking  Water. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O4880 


INDUSTRIAL  ANALYZER  BY  A  POTENTIO- 
METRIC  METHOD  FOR  TOTAL  ORGANIC 
CARBON  IN  WATER, 

Compagnie  Generate  des  Eaux,   Paris  (France). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04882 


CHARACTERIZATION  OF  MAJOR  AND 
MINOR  ORGANIC  POLLUTANTS  DM 
WASTEWATERS  FROM  COAL  GASIFICATION 
PROCESSES, 

Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Environ- 
mental Engineering. 

M.  F.  Giabbai,  W.  H.  Cross,  E.  S.  K.  Chian,  and  F. 
B.  Dewalle. 

International  Journal  of  Environmental  Analytical 
Chemistry  UEAA9,  Vol.  20,  No.  2,  p  113-129, 
1985.  6  fig,  1  tab,  18  ref. 

Descriptors:  'Water  analysis,  *Water  pollution 
sources,  'Pollutant  identification,  'Organic  com- 
pounds, 'Organic  wastes,  'Coal  gasification, 
•Wastewater  composition,  'Wastewater  analysis, 
'Gas  chromatography,  'Biological  wastewater 
treatment,  Solvents,  Phenols,  Cresols,  Pyridines, 


Anilines,  Quinolines,  Polycyclic  aromatic  hydro- 
carbons, Dibenzofuran,  Aldehydes,  Polarographic 
analysis,  Pilot  plants,  Monitoring. 

A  program  to  characterize  specific  organic  con- 
stituents of  coal  gasification  wastewater  was  con- 
ducted to  investigate  the  feasibility  of  anaerobic 
biological  treatment  of  wastewater  from  a  coal 
gasification  pilot  plant.  Solvent  extraction  in  acid 
and  base  conditions  followed  by  glass  capillary  gas 
chromatography  combined  with  several  detectors 
were  used  to  investigate  major  and  minor  extracta- 
ble  organic  constituents.  Direct  aqueous  injection 
on  a  polar  glass  capillary  column  was  used  for  the 
major  nonsolvent  extractable  organic  constituents 
amenable  to  gas  chromatography.  The  identity  of 
28  organic  compounds  was  confirmed  by  compari- 
son with  pure  standards.  Phenol  and  three  cresol 
isomers  were  identified  as  major  wastewater  con- 
stituents. Several  substituted  phenols,  pyridines, 
anilines,  quinolines,  polyaromatic  hydrocarbons, 
dibenzofuran  and  aldehydes  were  either  confirmed 
or  tentatively  identified  as  minor  constituents.  Al- 
though the  organics  identified  did  not  account  for 
the  total  organic  content,  which  implies  the  pres- 
ence of  still  unidentified  highly  polar  compounds, 
the  information  was  used  to  establish  a  data  base 
for  monitoring  gasification  wastewater  biological 
treatment  operations.  Process  monitoring  data  indi- 
cated that  several  organics  were  only  partially 
removed  by  biological  treatment.  (Author's  ab- 
stract) 
W87-04883 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SURFACE  SEDIMENTS  FROM  THE  ELIZA- 
BETH RIVER  SUBESTUARY, 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

R.  H.  Bieri,  C.  Hein,  R.  J.  Huggett,  P.  Shou,  and 

H.  Slone. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA9,  Vol.  26,  No.  2,  p  97-113,  1986. 

4  fig,  3  tab,  34  ref.  EPA  Grant  R-806012. 

Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Polycyclic  aromatic  hydrocarbons,  'Sedi- 
ments, 'Elizabeth  River,  Coal,  Wood  preserva- 
tives, Chemical  wastes,  Chemical  spills,  Advec- 
tion,  Dispersion,  Diffusion. 

The  concentration  and  nature  of  mainly  aromatic 
and  polar  organic  compounds  in  28  surface  sedi- 
ment samples  from  the  Elizabeth  River  were  eval- 
uated using  a  simple  and  relaible  methodology  that 
can  be  applied  in  a  quasi  routine  manner.  Analysis 
revealed  that  unsubsituted  polynuclear  aromatic 
hydrocarbons  (PAH)  were  the  major  components 
of  these  sediments,  thus  indicating  an  origin  from 
high  temperature  processes.  The  conspicuous  ab- 
sence of  cyclopenta(c,d)pyrene  in  these  samples  is 
characteristic  of  an  origin  from  coal.  Concentra- 
tions of  PAH  were  highest  in  the  Southern  Branch 
where  the  sum  of  14  generally  abundant  pyrogenic 
PAH  in  one  sample  was  170  parts  per  million  and 
could  be  traced  to  two  massive  spills  of  wood 
preservatives.  This  maximum  concentration  de- 
creased exponentially  toward  the  mouth  of  the 
river  with  a  correlation  coefficient  of  minus  0.92. 
A  diffusion-advection  model  can  be  used  to  de- 
scribe the  dispersion  of  the  spillled  material,  but 
quantitative  understanding  of  the  various  factors 
will  require  more  research  of  the  physical  details. 
(Author's  abstract) 
W87-04885 


HEAVY  METALS  DISTRIBUTION  IN  THE 
MOUTH  OF  THE  BESOS  AND  LLOBREGAT 
RD7ERS  (DISTRTBUCION  DE  METALES  PE- 
SADOS  EN  LAS  DESEMBOCADURAS  DE  LOS 
RIOS  BESOS  Y  LLOBREGAT  (MEDITER- 
RANEO  OCCIDENTAL)), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04914 


DIATOM-INFERRED   PH  CALIBRATION  OF 
LAKES  NEAR  WAWA,  ONTARIO, 

Trent   Univ.,    Peterborough   (Ontario).    Environ- 


mental Centre. 

S.  S.  Dixit. 

Canadian  Journal  of  Botany  CJBOAW,  Vol.  64, 

No.  1,  p  1129-1133,  June  1986.  4  fig,  4  tab,  29  ref. 

Descriptors:  'Limnology,  'Acid  rain,  'Indicator 
organisms,  'Hydrogen  ion  concentration,  'Dia- 
toms, 'Lakes,  Calibrations,  Acidity,  Canada,  Sta- 
tistical analysis,  Multivariate  analysis,  Lake  sedi- 
ments, Acidic  water. 

The  increase  in  the  acidity  of  precipitation  in  a 
large  area  of  southeastern  Canada  and  eastern 
United  States  has  threatened  a  large  number  of 
poorly  buffered  lakes.  The  lakes  located  near 
Wawa  have  also  been  affected.  The  paleolimnolo- 
gical  approach  has  often  been  used  in  many  lake 
regions  to  document  the  extent  of  recent  lake 
acidification.  Diatoms  are  commonly  used  in  these 
studies.  The  most  important  aspect  in  this  tech- 
nique is  to  establish  a  quantitative  relationship  be- 
tween the  present  lake-water  pH  and  the  subfossil 
diatoms  deposited  in  the  most  recent  sediments,  or 
multiple  regression  analysis.  In  this  study  an  at- 
tempt has  been  made  to  evaluate  the  significance  of 
various  diatom-inferred  pH  techniques  with  par- 
ticular reference  to  their  utility  in  pH  reconstruc- 
tion of  lakes  located  near  Wawa,  Ontario.  Surface- 
sediment  diatoms  of  28  lakes  (pH  4.0-8.13)  located 
northeast  of  Lake  Superior  were  identified  and 
enumerated.  Lake  water  pH  estimates  were  made 
using  multiple  regression  analysis  of  selected 
diatom  taxa  and  Hustedt's  pH  indicator  groups,  as 
well  as  by  index  alpha  and  index  B.  Multiple 
regression,  using  the  abundance  of  pH  indicator 
assemblages,  appears  to  be  the  most  suitable 
method  for  the  studied  lake  region.  (Author's  ab- 
stract) 
W87-04938 


NATURAL  AND  ANTHROPOGENIC  CAUSES 
OF  LAKE  ACromCATION  EM  NOVA  SCOTIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04985 


REPRODUCTIVE  FAD1URE  US  COMMON 
SEALS  FEEDESG  ON  FISH  FROM  POLLUTED 
COASTAL  WATERS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). Dept.  of  Estuarine  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04986 


RAPH)  AND  SnvD?LE  METHOD  FOR  THE  DE- 
TECTION AND  ENUMERATION  OF  ESCHER- 
ICHIA COLI  IN  CLEANSED  SHELLFISH, 

Area  Public  Health  Lab.,  Exeter  (England). 

T.  J.  Humphrey,  and  A.  H.  L.  Gawler. 

The  Journal  of  Hygiene  JOHYAY,  Vol.  97,  No.  2, 

p   273-280,   October   1986.    1   fig,   2  tab,   30  ref. 

Descriptors:  'Testing  procedures,  'Sample  prepa- 
ration, 'Analytical  methods,  'Pollutant  identifica- 
tion, 'Escherichia  coli,  'Shellfish,  'Multiple-tube 
technique,  Public  health,  Oysters,  Mussels,  Cul- 
tures, Incubation,  Pollutants,  Bacteria,  Indole  de- 
tection. 

A  multiple-tube  technique  based  on  peptone  water 
incubated  at  44  C  for  24  h  followed  by  detection  of 
indole  was  found  to  be  sensitive  and  specific  for 
the  detection  of  Escherichia  coli  in  oysters  and 
mussels.  The  method  has  the  advantage  of  provid- 
ing rapid  results  and  is  both  less  expensive  and  less 
time-consuming  than  other  MPN  techniques.  (Au- 
thor's abstract) 
W87-04989 


PERSONAL  EXPOSURES,  EMDOOR  AND 
OUTDOOR  AIR  CONCENTRATIONS,  AND  EX- 
HALED BREATH  CONCENTRATIONS  OF  SE- 
LECTED VOLATILE  ORGANIC  COMPOUNDS 
MEASURED  FOR  600  RESIDENTS  OF  NEW 
JERSEY,  NORTH  DAKOTA,  NORTH  CAROLI- 
NA AND  CALIFORNIA, 

Harvard  Univ.,  Cambridge,  MA.  Energy  and  En- 
vironmental Policy  Center. 


65 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


For  primary  bibliographic  entry  see  Field  5B. 

W87-05033 


CONDUCTIVITY-TEMPERATURE  STAND- 
ARDIZATION AND  DISSOLVED  SOLIDS  ES- 
TIMATION IN  A  MEROMICTIC  SALINE 
LAKE, 

British   Columbia   Univ.,   Vancouver.   Westwater 
Research  Centre. 
K.  J.  Hall,  and  T.  G.  Northcote. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,   No.    12,  p  2450-2454, 
December  1986.  4  fig,  2  tab,  1 1  ref. 

Descriptors:  'Water  analysis,  'Dissolved  solids, 
•Meromictic  lakes,  'Saline  lakes,  'Seasonal  varia- 
tion, 'Conductivity,  'Temperature,  Chemical  anal- 
ysis, Lakes,  Salinity,  Mahoney  Lake,  Ions,  Stratifi- 
cation. 

Any  study  in  a  lake  to  examine  vertical,  seasonal, 
and  yearly  changes  in  dissolved  ions  by  conductiv- 
ity measurements  requires  that  a  temperature  ad- 
justment be  made.  Studies  on  seasonal  changes  in 
micro-stratification  in  meromictic  Mahoney  Lake 
required  investigation  of  appropriate  temperature- 
conductivity  (T-C)  adjustments  and  conductivity  - 
dissolved  solids  relationships.  In  situ  conductivity 
measurements  were  adjusted  to  25  C  using  a  series 
of  T-C  relationships  determined  in  the  laboratory 
for  Mahoney  Lake  water  collected  from  different 
depths  and  at  different  times.  Comparisons  were 
made  between  conductivity  determined  from  in 
situ  measurements,  conductivity  in  diluted  water, 
and  chemical  analysis.  Conductivity  measurements 
were  evaluated  as  estimates  of  the  dissolved  solids 
content  of  the  water.  T-C  relationships  changed 
considerably  with  depth  and  season  in  salt-strati- 
fied lakes,  and  errors  as  high  as  15%  could  occur 
in  Mahoney  Lake  unless  several  T-C  plots  were 
used  to  adjust  field  conductivity  measurements  to  a 
constant  temperature.  Corrected  in  situ  measure- 
ments underestimated  conductivity  as  determined 
from  the  chemical  composition.  Diluted  conductiv- 
ity provided  a  more  consistent  estimate  of  dis- 
solved solids  content  by  eliminating  most  effects  of 
ion-ion  interactions  upon  ion  mobility.  (Alexander- 
PTT) 
W87-05051 


SEQUENTIAL  TESTS  FOR  INFECTIOUS  HE- 
MATOPOIETIC NECROSIS  VIRUS  IN  INDI- 
VIDUALS AND  POPULATIONS  OF  SOCKEYE 
SALMON  (ONCORHYNCHUS  NERKA), 

Seattle  National  Fishery  Research  Center,  WA. 
D.  M.  Mulcahy,  and  R.  J.  Pascho. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.    12,  p  2515-2519, 
December  1986.  2  fig,  3  tab,  10  ref. 

Descriptors:  'Testing  procedures,  'Salmon,  'Vi- 
ruses, 'Fish  diseases,  Spawning,  Reproduction, 
Tissue  analysis,  Fish,  Fish  hatcheries,  Pollutant 
identification,  Fish  populations,  Sockeye  Salmon. 

Infectious  hematopoietic  necrosis  (IHN)  is  an  acute 
rhabdoviral  disease  of  salmonid  fishes  character- 
ized by  a  putative  lifelong  latent  infection  with 
virus  production  only  at  the  extremes  of  the  host's 
life  cycle.  The  appearance  of  the  virus  in  fish  as 
they  spawn  would  permit  its  vertical  transmission. 
Efforts  to  control  losses  of  hatchery  fish  due  to 
IHN  depend  on  the  testing  of  populations  by  exam- 
ination of  spawning  adults  to  detect  the  virus  and 
ensure  the  use  of  virus-free  eggs  for  production 
fish.  Existing  protocols  describe  acceptable  labora- 
tory procedures  for  the  examination  of  samples  for 
the  detection  of  IHN  virus.  The  incidence  and  titer 
distribution  of  IHN  virus  in  cavity  fluid  from  spent 
female  sockeye  salmon  (Oncorhynchus  nerka) 
varied  little  when  fish  from  a  naturally  spawning 
population  were  sampled  three  times  on  alternate 
days.  However,  when  prespawning  female  sockeye 
salmon  from  a  second  population  were  individually 
tagged,  penned,  and  sampled  daily,  the  incidence 
and  proportion  of  fish  with  high  virus  titer  rose 
over  a  6-d  period.  In  10  instances,  consecutive 
cavity  fluid  samples  from  the  same  fish  reverted 
from  virus-positive  to  virus-negative.  It  is  suggest- 
ed that  spent  fish  should  be  sampled  when  accurate 
and  quantitative  data  on  the  incidence  and  level  of 
the  virus  are  required.  (AJexander-PTT) 


W87-05055 


GASEOUS  BEHAVIOR  OF  TCE  OVERLYING  A 
CONTAMINATED  AQUIFER, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05064 


SINGLE  WELL  MEASUREMENTS  AS  A  TOOL 
FOR  DECONTAMINATION  OF  AN  ARSENIC 
CONTAMINATED  GROUNDWATER  PLUME, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 

tologisches  Inst,  und  Museum. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05123 


HYDROGEOCHEMISTRY  OF  GROUNDWAT- 
ER IN  THE  DELHI  REGION  OF  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05127 


PETROLEUM  HYDROCARBONS  AND  OR- 
GANIC CHEMICALS  IN  GROUND  WATER  - 
PREVENTION,  DETECTION  AND  RESTORA- 
TION -  A  CONFERENCE  AND  EXPOSITION. 

National   Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05128 


MIGRATION  AND  APPARENT  SUBSURFACE 
BIODEGRADATTON  OF  ORGANIC  COM- 
POUNDS IN  A  FRACTURED  BEDROCK  AQUI- 
FER, 

Dames  and  Moore,  Cranford,  NJ. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05134 


FTELD  SCREENING  FOR  ORGANIC  CON- 
TAMINANTS IN  SAMPLES  FROM  HAZARD- 
OUS WASTE  SITES, 

NUS  Corp.,  Gaithersburg,  MD. 
H.  K.  Roffman,  M.  D.  Neptune,  J.  W.  Harris,  A. 
Carter,  and  T.  Thomas. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  236-243,  1  tab. 

Descriptors:  'Field  screening,  'Organic  com- 
pounds, 'Hazardous  wastes,  'Disposal  sites, 
•Water  quality  control,  Groundwater  quality, 
Monitoring,  Costs,  Cost  analysis,  Chemical  analy- 


Field  screening  of  environmental  samples  is  an 
important  mechanism  for  focusing  the  samples  re- 
quiring costly  and  time-consuming  central  labora- 
tory analyses.  Screening  also  allows  for  selecting 
more  suitable  and  representative  samples  for  labo- 
ratory analyses.  Field  screening  is  a  tool  that  uti- 
lizes analytical  chemistry  at  or  near  the  worksite  to 
rapidly  determine  the  presence  of  environmental 
contaminants  and  their  approximate  concentration. 
These  data  may  be  generated  in  a  near  real-time 
mode  and  used  to  influence  both  central  laboratory 
sample  selection  decisions  and  site  study  decisions 
such  as  drilling  locations  and  extent  of  contamina- 
tion. Samples  selected  for  full  laboratory  analyses 
are  sent  to  the  laboratory  after  the  screening  phase. 
This  phased  approach  has  four  benefits:  (1)  reduces 
costs,  (2)  allows  collection  of  samples  that  are 
representative  of  site  problems  and  analysis  of  such 
samples  at  central  laboratories,  (3)  provides  suffi- 
cient testing  to  characterize  the  contents  of  the 
waste  for  some  regulatory  requirements,  and  (4) 
provides  sufficient  data  for  the  preparation  of  a 
hazardous  waste  management  plan.  The  field 
screening  approach  discussed  in  this  paper  has 
been  developed  and  implemented  on  several  Su- 
perfund  hazardous  waste  sites  in  Michigan.  (See 
also  W87-05128)  (Author's  abstract) 
W87-05144 


MONITORING  OF  UNDERGROUND  STOR- 
AGE TANKS:  CURRENT  TECHNOLOGY, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
R.  A.  Scheinfeld,  and  T.  G.  Schwendeman. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  244-264,  10  fig,  1  ref. 

Descriptors:  'Monitoring,  'Path  of  pollutants, 
•Underground  storage,  'Storage  tanks,  'Technolo- 
gy, Groundwater  quality,  Water  quality  control, 
Water  pollution  prevention,  Thermal  conductivity, 
Resistivity,  Solubility,  Permeability. 

The  current  regulatory  climate  with  respect  to 
underground  petroleum  storage  tanks  is  one  in 
which  a  growing  number  of  state  and  local  govern- 
ments have  mandated  the  use  of  leak  detection 
systems.  This  has  resulted  in  a  confusing  array  of 
hydrocarbon  detection  devices  currently  being  of- 
fered to  perform  this  type  of  function.  These  sys- 
tems, installed  in  vapor  well,  observation  wells  or 
U-tubes  include:  thermal  conductivity  sensors, 
electrical  resistivity  sensors,  product  soluble  de- 
vices, interface  tapes,  product  permeable  materials 
and  vapor  detectors.  It  is  important  to  note  that 
many  of  these  leak  detection  devices  have  limited 
operational  field  experience.  It  is  therefore  impor- 
tant, when  evaluating  detection  devices  to  consider 
efficiency,  durability  and  cost,  as  well  as  the  regu- 
latory requirements  of  the  region.  A  well  thought- 
out  leak  detection  system  will  provide  a  storage 
facility  owner  with  the  most  effective  system  to 
address  site  specific  conditions.  Most  importantly, 
the  correctly  chosen  and  installed  detector  will 
help  limit  the  potential  financial  liability  that  could 
result  from  a  leaking  underground  storage  system. 
(See  also  W87-05128)  (Lantz-PTT) 
W87-05145 


DEFINING    EXTENT   OF   CONTAMINATION 
USING  ONSJTE  ANALYTICAL  METHODS, 

Wooster  Community  Hospital,  OH. 

For  primary  bibliographic  entry  see  Field  5B. 
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CASE  HISTORY:  SURFACE  STATIC  COLLEC- 
TION AND  ANALYSIS  OF  CHLORINATED 
HYDROCARBONS  FROM  CONTAMINATED 
GROUND  WATER, 

Petrex,  Golden,  CO. 

M.  J.  Malley,  W.  W.  Bath,  and  L.  H.  Bongers. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  276-290,  8  fig,  7  ref. 

Descriptors:  'Case  studies,  'Chemical  analysis, 
'Groundwater  pollution,  'Chlorinated  hydrocar- 
bons, Path  of  pollutants,  Fate  of  pollutants,  Vola- 
tile organic  compounds,  Trichloroethylene,  Trich- 
loroethane,  Monitoring. 

A  direct  method  for  trapping  and  detecting  vola- 
tile organic  compounds  (VOC's)  emanating  from 
contaminated  groundwater  has  been  successfully 
demonstrated.  The  method  consists  of  a  static  trap- 
ping device  which  is  placed  just  below  the  soil 
surface  and  left  in  the  ground  for  seven  to  thirty 
days  to  ensure  time-integrated  collection  of  gas 
flux  data.  Analysis  of  the  trapped  compounds  is 
performed  by  Curie  point  desorption  mass  spec- 
trometry. Results  of  a  soil  gas  survey  conducted  at 
a  Denver  industrial  site  demonstrates  that  the  tech- 
nique is  a  powerful  tool  for  delineating  subsurface 
contamination.  Shallow  groundwater  in  the  study 
area  exhibited  trace  concentrations  of  trichloroeth- 
ylene (TCE)  and  trichloroethane  (TCA)  in  highly 
localized  flow  zones.  In  areas  of  extensive  hydro- 
geologic  control,  there  is  good  correlation  between 
surface  flux  data  and  contaminant  levels  in  ground- 
water. The  study  also  shows  the  technique  is  useful 
for  inferring  the  extent  and  apparent  direction  of 
contamination  where  limited  hydrogeologic  data 
exists.  Several  monitoring  wells  drilled  on  Petrex 
anomalies  encountered  TCE  and  TCA  contamina- 
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tion  in  groundwater.  Where  soil  gas  studies  are 
applicable,  a  static  collection  survey  can  provide  a 
cost  effective  means  for  determining  the  extent  of 
contamination  over  large  areas.  It  can  also  provide 
a  basis  for  remedial  action  and  reduce  overall 
exploratory  costs  when  properly  supplemented 
with  conventional  drilling  and  sampling  programs. 
(See  also  W87-05128)  (Author's  abstract) 
W87-05147 


USE  OF  SOIL  GAS  SAMPLING  TECHNIQUES 
FOR  ASSESSMENT  OF  GROUND  WATER 
CONTAMINATION, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
S.  G.  Wittmann,  K.  J.  Quinn,  and  R.  D.  Lee. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  GaUeria,  Houston, 
Texas.  1986.  p  291-309,  12  fig,  2  tab,  6  ref. 

Descriptors:  'Groundwater  pollution,  'Soil  gas 
sampling,  'Monitoring,  Path  of  pollutants,  Chemi- 
cal analysis,  Municipal  water,  Volatile  organic 
compounds,  Water  pollution  sources,  Fate  of  pol- 
lutants, Vertical  flow. 

Preliminary  results  of  a  1984  U.S.  EPA  Superfund 
Remedial  Investigation  (RI)  of  a  contaminated  mu- 
nicipal field  identified  multiple  contaminant  source 
areas  with  volatile  organic  compounds  (VOCs). 
An  inferred  contaminant  source,  which  had  not 
been  confirmed  by  prior  direct  sampling,  was  also 
detected.  Shallow  soil  gas  sampling  was  conducted 
to  identify  the  migration  route  from  one  of  the 
known  contaminant  sources  and  to  screen  a  large 
railroad  marshaling  yard  for  possible  source  areas. 
Soil  gas  sampling  was  successful  in  identifying  a 
contaminant  migration  route,  and  a  small,  signifi- 
cant source  are  in  the  railroad  marshaling  yard. 
Due  to  the  strong  downward  vertical  flow  into  the 
well  field;  however,  this  method  did  not  enable 
mapping  the  plume  from  the  railroad  yard  source 
into  the  well  field.  (See  also  W87-05128)  (Author's 
abstract) 
W87-05148 


ELECTROMAGNETIC  MEASUREMENTS  FOR 
SUBSURFACE  HYDROCARBON  INVESTIGA- 
TIONS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05149 


NEW  GROUND  WATER  SURVEY  TOOL:  THE 
COMBINED  CONE  PENETROMETER/ 
VADOSE  ZONE  VAPOR  PROBE, 

McClelland  Engineers,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05150 


INTERPRETATION  OF  GAS  CHROMATOG- 
RAPHY DATA  AS  A  TOOL  LN  SUBSURFACE 
HYDROCARBON  INVESTIGATIONS, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05151 
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LEACHLNG  OF  PHENOLIC  COMPOUNDS 
FROM  LEAF  AND  NEEDLE  UTTER  OF  SEV- 
ERAL DECIDUOUS  AND  CONIFEROUS 
TREES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

A.  T.  Kuiters,  and  H.  M.  Sarink. 

Soil  Biology  and  Biochemistry  SBIOAH,  Vol.  18, 

No.  5,  p  475-480,  1986.  1  fig,  1  tab,  41  ref. 

Descriptors:  "Water  pollution  sources,  *Path  of 
pollutants,  *Deciduos  trees,  'Coniferous  trees, 
•Phenolic  compounds,  'Leaching,  'Leaves,  'Nee- 
dles, 'Forest  litter,  Soil  water,  Beech,  Birch,  Oak, 
Ash,  Maple,  Spruce-fir,  Douglas-fir,  Larch,  Pine, 
Hazelnut,  Willow,  Poplar,  Gas  chromatography, 


Cinnamic  acids,  Organic  compounds,  Chromatog- 
raphy. 

Leaf  and  needle  litter  of  deciduous  trees  (beech, 
birch,  oak,  ash,  maple,  hornbeam,  hazelnut, 
willow,  poplar,  hawthorn)  and  coniferous  trees 
(pine,  spruce-fir,  douglas-fir,  larch)  were  collected 
immediately  after  'leaf-fall'  in  October  and  ana- 
lyzed for  their  water-soluble  phenolic  constituents. 
Three  collections  of  leaf  and  needle  Utter  from 
October  to  January  were  used  to  determine  leach- 
ing rates  of  these  organic  compounds.  There  were 
considerable  differences  in  the  amount  and  leach- 
ing rate  of  water-soluble  phenolics  between  Utter 
types.  The  concentrations  in  freshly-deposited 
leaves  of  deciduous  species  were  high  and  most  of 
the  water-soluble  phenolics  were  released  during 
the  period  from  October  to  January.  In  needle 
litters  concentrations  of  water-soluble  phenolics 
were  low  and  they  leached  at  a  slow  rate.  By  using 
gas  chromatography,  14-18  phenoUc  compounds 
could  be  identified  in  the  leachates.  Benzoic  acids 
dominated  the  phenoUc  spectra  in  October.  In  the 
course  of  time,  cinnamic  acids  became  more  im- 
portant in  the  water-leachates.  (Author's  abstract) 
W87-04365 


ACID  RAIN  SPURS  CLEAN-COAL  RESEARCH, 

K.  Brooks,  and  H.  Bradford. 

Chemical  Week  CHWKA9,  Vol.  139,  No.  20,  p  40- 

41,  November  12,  1986. 

Descriptors:  'Water  poUution  sources,  'PoUution 
control,  'Air  pollution  control,  'Acid  rain,  'Nitro- 
gen oxides,  'Sulfur  oxides,  Electrostatic  fields, 
Membranes,  Fluidized-bed  combustion,  Legisla- 
tion. 

Several  Department  of  Energy-funded  projects  re- 
lated to  burning  coal  more  cleanly  are  discussed. 
These  are:  three  NOx-removal  projects  employing 
'reburning';  evaluation  of  NOx-reduction  catalysts 
with  intense  electrostatic  fields;  membranes  for 
separation  of  SOx  and  NOx;  a  ceramic  ceU  soaked 
in  electrically-conductive  fluid  to  separate  NOx 
and  SOx;  separation  of  SOx  and  NOx  in  and  elec- 
tricaUy-conductive  porous  foam;  investigation  of 
poUutant  movement  through  membranes;  retrofit 
of  existing  pulverized  coal-fired  boils  with  fluid- 
ized  beds;  modification  of  boilers  to  burn  fuels  of 
varying  grades  while  minimizing  effects  on  output 
and  efficiency.  The  authors  comment  that  im- 
provements in  coal-burning  technology  have  not 
reduced  the  controversy  over  acid  rain.  Although 
the  year's  big  acid  rain  bill  (H.R.  4567)  made  no 
progress,  further  measures  can  be  expected  to  be 
introduced  in  the  next  Congress.  (Rochester-PTT) 
W87-04371 


ANION   EXCLUSION   DURING   TRANSPORT 
THROUGH  THE  UNSATURATED  ZONE, 

Weizmann   Inst,    of  Science,   Rehovoth   (Israel). 

Dept.  of  Isotope  Research. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-04399 


AMINO  ACIDS  UPTAKE  OF  OSCILLATORIA 
RUBESCENS  D.  C.  (BLUE  GREEN  ALGAE)  (AS- 
SIMILATION DES  ACIDES  AMINES  PAR  OS- 
CILLATORIA RUBESCENS  D.  C.  (CYANOPHY- 

CEE)), 

Institut  National  de  la  Recherche  Agronomique, 

Thonon-les-Bains  (France).  Inst,  de  Limonologie. 

M.  Feuillade,  and  H.  Krupka. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 

No.  4,  p  441-463,  October  1986.  7  fig,  6  tab,  71  ref. 

Descriptors:  'Amino  acids,  'Isotpe  studies,  'Nutri- 
ents, 'Growth  rates,  'Eutrophication  'Limnology, 
'Algae,  'Cyanophyta,  'Metabolism,  'Assimilation 
rate,  Nitrogen,  Liquid  scintillation  counting,  Thin- 
layer  autoradiochromatography,  Proteins,  Ammo- 
nium salts,  Accumulation. 

A  determination  of  whether  blue-green  algae  from 
eutrophic  lakes,  OsciUatoria  rubescens  D.  C,  is 
able  to  take  up  amino  acids  as  a  nitrogen  source  is 
presented.  A  mixture  of  C14  amino  acids  was 
suppUed  to  axenic  strain  of  O.  rubescens.  Incorpo- 
ration into  algal  ceUs  was  foUowed  by  liquid  scin- 


tillation counting  and  disappearance  of  each  acid 
from  the  medium  by  thin-layer  autoradiochromato- 
graphy. Amino  acids  were  taken  up  in  the  Ught  as 
in  the  dark  at  natural  low  concentration  (0.2  micro- 
gram-at  N/1)  and  rapidly  metabolized  into  pro- 
teins; assimilation  rate  (microgram-at  N-NH2/mi- 
crogram-at  N/l/h)  increased  sUghtly  when  the  ni- 
trogen cell  quota  decreased.  Uptake  also  occurred 
in  the  presence  of  ammonium  salts.  Assimilation 
rate  encountered  at  amino  acid  natural  low  con- 
centrations (1  microgram-at  N/1)  may  support  low 
growth  rate  (generation  time:  14  days).  Uptake 
systems  of  O.  rubescens  had  high  affinities  for 
amino  acids  (Ks  =  0.6  microM),  especially  for 
glycine  and  serine,  which  were  generaUy  the  domi- 
nant amino  acids  in  lake  water.  This  suggests  effi- 
cient competition  abilities  in  natural  water,  for  O. 
rubescens  facing  bacteria  in  presence  of  dissolved 
amino  acids.  The  ecological  contribution  of  amino 
acids  may  be  important  as  a  nitrogen  source  in 
conditions  where  nitrogen  is  low.  (Author's  ab- 
stract) 
W87-04407 


PHYTOPLANKTON  GROWTH  AND  PHOS- 
PHATE UPTAKE  (FOR  P  LIMITATION)  BY 
NATURAL  PHYTOPLANKTON  POPULA- 
TIONS FROM  THE  LOOSDRECHT  LAKES 
(THE  NETHERLANDS), 

Amsterdam  Univ.  (Netherlands).  Lab.  voor  Micro- 
biologic 

R.  Riegman,  and  L.  R.  Mur. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  983-988,  September  1986.  5  fig,  23  ref. 

Descriptors:  'Phytoplankton,  'Bioaccumulation, 
'Phosphates,  'Phosphorus  removal,  'Bioindica- 
tors,  'Fate  of  poUutants,  Lakes,  Growth,  Seasonal 
variation,  Prediction,  PoUution  load,  Biomass, 
Netherlands. 

Algae  bioassays  can  provide  valuable  information 
relevant  to  the  understanding  and  prediction  of  the 
effects  of  nutrient  additions  or  removal  (e.g.  by 
sewage  addition  or  diversion  of  diluted  water)  on 
lakes.  Phosphate  uptake  capacity  of  natural  phyto- 
plankton populations  was  used  as  a  physiological 
indicator  of  P  limitation  in  the  Loosdrecht  lakes. 
During  a  substantial  period  of  the  growth  season  of 
1983,  P-Umited  growth  was  observed  in  Lake 
Breukeleveen  and  Lake  Loosdrecht,  but  P  limita- 
tion was  less  severe  in  the  latter.  In  Lake  Breukele- 
veen the  maximum  initial  phosphate  uptake  rate  (V 
sub  m)  varied  between  0.3  and  5.7  microgram(ug) 
P/(ug  Chl)/h  during  P-Umited  growth,  whereas  in 
Lake  Loosdrecht,  V  sub  m  varied  between  0.3  and 
2.1  ug  P/(ug  Chl)/h.  Both  at  the  end  of  June  and 
the  beginning  of  July,  growth  was  not  P  limited  in 
either  lake.  Phytoplankton  in  Lake  Loosdrecht 
was  not  limited  by  phosphorus  in  September.  The 
frequent  occurrence  of  P  limitation  led  to  the 
prediction  that  reduction  of  the  P  loadings  of  Lake 
Loosdrecht  will  result  in  a  reduction  of  the  phyto- 
plankton biomass.  (Alexander-PTT) 
W87-04427 


FALLOUT  PLUTONIUM  IN  TWO  OXIC- 
ANOXIC  ENVIRONMENTS, 

Washington  Univ.,  Seattle.  School  of  Oceanogra- 
phy. 

A.  L.  Sanchez,  J.  W.  Murray,  W.  R.  ScheU,  and  L. 
G.  MiUer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  1110-1121,  September  1986.  5  fig,  3  tab,  51 
ref. 

Descriptors:  'FaUout,  'Plutonium,  'Anoxic  water, 
•Path  of  poUutants,  Saanich  Inlet,  Particulate 
matter,  Concentration,  Oxides,  Lakes,  Alkalinity, 
Salinity,  Dissolved  soUds,  MonimoUmnion,  Sul- 
fides, Dissolved  oxygen,  Chemical  properties. 

Dissolved  plutonium  (Pu)  has  been  measured  in 
several  marine,  estuarine,  and  freshwaters,  but 
there  have  been  few  studies  of  its  distribution  in 
anoxic  systems.  The  profiles  of  soluble  faUout  plu- 
tonium in  two  partially  anoxic  waters  revealed 
minimum  concentrations  at  the  02-H2S  interface, 
indicating  Pu  removal  onto  particulate  phases  of 
Fe  and  other  oxidized  species  that  form  during  the 
redox  cycle.  In  Saanich  Inlet,  an  intermittently 
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anoxic  fjord  in  Vancouver  Island,  Canada,  the 
concentration  of  soluble  Pu  in  the  anoxic  zone  was 
slightly  less  than  in  the  oxygenated  surface  layer. 
In  Soap  Lake,  a  saline  meromictic  lake  in  eastern 
Washington  State,  Pu  concentrations  in  the  perma- 
nently anoxic  zone  were  at  least  an  order  of  magni- 
tude higher  than  at  the  surface.  Differences  in  the 
chemical  characteristics  of  these  two  waters  sug- 
gest important  chemical  species  that  influenced  the 
observed  Pu  distribution.  In  the  permanently 
anoxic  zone  of  Soap  Lake,  high  values  of  total 
alkalinity  ranging  from  940  to  1,500  meq/liter, 
sulfide  species  from  38  to  128  microM,  dissolved 
organic  carbon  from  163  to  237  mg/liter,  and  total 
dissolved  solids  from  80  to  140  ppt,  all  correlated 
with  the  observed  high  concentration  of  Pu.  In 
Saanich  Inlet,  where  total  alkalinity  ranged  from 
2.1  to  2.4  meq/liter  and  salinity  from  2.5  to  3.2% 
and  H2S  concentration  in  May  1981  showed  a 
maximum  of  8  microM,  the  observed  Pu  concen- 
trations were  significantly  lower  than  for  the  Soap 
Lake  monimolimnion.  (Alexander-PTT) 
W87-04434 


FILTERING  ACTIVITY  OF  DAPHNIA  IN  LOW 
CONCENTRATIONS  OF  A  PESTICIDE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04435 


EXTRACTABILITY  AND  PLANT  AVAILABIL- 
ITY OF  MOLYBDENUM  FROM  INORGANIC 
AND  SEWAGE  SLUDGE  SOURCES, 

Ohio  State  Univ.,  Columbus. 

G.  M.  Pierzynski,  and  L.  W.  Jacobs. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  4,  p  323-326,  October-December  1986.  5 

tab,  12  ref. 

Descriptors:  *Extraction,  *Plant  availability,  'Mo- 
lybdenum, 'Sludge,  'Accumulation,  'Path  of  pol- 
lutants, 'Waste  disposal,  'Land  disposal,  'Heavy 
metals,  Loam,  Soil  properties,  Concentration, 
Corn,  Soybeans,  Alfalfa,  Field  tests,  Performance 
evaluation,  Tissue  analysis,  Crops,  Regression  anal- 
ysis, Agriculture,  Cultivation. 

Accumulation  of  heavy  metals  is  a  principal  con- 
cern with  the  land  application  of  sewage  sludges  or 
other  wastes.  Little  information  is  in  the  literature 
regarding  Mo  accumulation  in  the  soil  from  sludge 
additions.  The  primary  hazard  of  soil  contamina- 
tion with  Mo  is  the  potential  for  producing  forages 
that  would  contain  high  Mo  levels  and  induce 
molybdenosis  in  ruminants.  A  greenhouse  experi- 
ment was  conducted  to  evaluate  the  influence  of 
soil  pH  on  the  plant  uptake  and  extractability  of 
Mo  applied  to  a  soil  as  an  inorganic  salt  and  as  a 
Mo-enriched  sewage  sludge.  Molybdenum  addi- 
tions of  30,  60,  and  120  mg/kg  soil  from 
Na2Mo04.2H20  and  20,  44,  and  94  mg/kg  soil 
from  an  anaerobically  digested  sewage  sludge  sig- 
nificantly increased  Mo  concentrations  in  corn 
(Zea  mays  L.),  soybeans  (Glycine  max(L.)Merr.), 
and  alfalfa  (Medicago  sativa  L.)  grown  on  a  sandy 
loam  soil.  Increases  in  soil  pH  significantly  in- 
creased Mo  accumulation  in  the  three  crops  from 
both  Mo  sources  .  Molybdenum  extracted  with 
Tamm's  acid  ammonium  oxalate  was  not  signifi- 
cantly influenced  by  soil  pH,  while  Mo  extracted 
from  sludge  treated  soils  with  the  ammonium  bi- 
carbonate-DTPA  (AB-DTPA)  extractant  was  sig- 
nificantly increased  with  increasing  soil  pH.  Multi- 
ple regressions  between  Mo  concentrations  in  the 
crops  and  extractable  Mo  and  soil  pH  indicated 
that  soil  pH  was  a  significant  variable  in  17  of  24 
prediction  equations.  The  AB-DTPA  extractant 
was  more  effective  in  predicting  Mo  concentra- 
tions in  plant  tissue  than  Tamm's  acid  ammonium 
oxalate  with  sludge  Mo  additions  and  is  more 
effective  with  sludge  source  Mo  as  compared  to 
inorganic  source  Mo.  Whether  AB-DTPA  will 
predict  Mo  uptake  by  plants  grown  on  soils  receiv- 
ing Mo  additions  needs  to  be  tested  by  field  evalua- 
tion with  a  large  number  of  soil  types.  (Alexander- 
PTT) 
W87-04444 


SOIX  AND  GROUNDWATER  SALINITY 
ALONG  DRAINAGE  DITCHES  IN  EASTERN 
NORTH  DAKOTA 


North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-04445 


MOLYBDENUM  ACCUMULATION  BY  CORN 
AND  SOYBEANS  FROM  A  MOLYBDENUM- 
RICH  SEWAGE  SLUDGE, 

Ohio  State  Univ.,  Columbus. 

G.  M.  Pierzynski,  and  L.  W.  Jacobs. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  4,  p  394-398,  October-December  1986.  6 

tab,  22  ref. 

Descriptors:  'Bioaccumulation,  'Sludge,  'Water 
pollution  effects,  'Path  of  pollutants,  'Waste  dis- 
posal, 'Land  disposal,  'Molybdenum,  'Corn, 
•Soybeans,  Digested  sludge,  Tissue  analysis, 
Heavy  metals,  Concentration,  Soil  analysis,  Field 
tests,  Nutrients,  Extraction,  Spectral  analysis. 

Land  application  of  sewage  sludges  is  an  attractive 
waste  management  alternative  for  many  munici- 
palities. The  accumulation  of  heavy  metals  in  the 
soil  has  long  been  recognized  as  one  of  the  main 
concerns  with  this  option.  The  metals  typically 
studied  are  Zn,  Cu,  Cr,  Cd,  Ni,  or  Pb  with  little 
information  in  the  literature  about  Mo.  An  anaero- 
bically digested  sewage  sludge  containing  1 500  mg 
Mo/kg  was  applied  to  add  0  to  300  kg  Mo/ha  in 
two  separate  experiments.  This  field  study  was 
conducted  with  corn  (Zea  mays  L.)  and  soybeans 
(Glycine  max(L.)  Merr.)  over  a  3-yr-period  to 
evaluate  high  Mo  additions  to  soils  from  the  appli- 
cation of  Mo-concentration  wastes.  A  total  Mo 
analysis  of  soils  sampled  after  the  third  growing 
season  accounted  for  97%  of  the  applied  Mo  in 
two  sludge  treatments.  Concentrations  of  Mo  in 
whole  plant,  diagnostic  tissue,  and  grain  samples 
from  both  crops  were  significantly  increased  with 
any  sludge  treatment.  Lime  residues  in  the  sludge 
increased  soil  pH's  from  4.8  to  7.1  resulting  in 
further  Mo  accumulation  in  the  plant  samplings. 
Four  soil  extractants  (1.0  M  NH4HC03  +  0.005 
M  DTP  A,  1.2  M  NaC2H302,  Tamm's  acid  ammo- 
nium oxalate,  and  0.5  M  (NH4)2HP04)  in  combi- 
nation with  soil  pH  were  evaluated  for  their  ability 
to  predict  Mo  concentrations  in  the  plant  sam- 
plings. Soil  pH  became  significant  in  the  prediction 
equations  when  considering  more  than  1  yr  of  data. 
None  of  the  extractants  were  proven  to  be  clearly 
better  or  worse  than  the  others.  Further  testing  of 
the  ammonium  bicarbonate-DTPA  extractant  is 
recommended  because  of  its  potential  for  simulta- 
neous use  with  other  plant  nutrients  and  heavy 
metals  in  the  soil  during  multielement  analysis,  as 
well  as  the  ease  by  which  it  can  be  analyzed  using 
plasma  emission.  (Alexander-PTT) 
W87-04449 


PLANT  AVAILABILITY  OF  PHOSPHORUS  E*J 
SEWAGE  SLUDGE  COMPOST, 

Maryland  Univ.,  College  Park. 
J.  L.  Mccoy,  L.  J.  Sikora,  and  R.  R.  Weil. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  4,  p  403-409,  October-December  1986.  3 
fig,  10  tab,  30  ref. 

Descriptors:  'Sludge,  'Path  of  pollutants,  'Com- 
posted sludge,  'Phosphorus,  'Fate  of  pollutants, 
'Waste  disposal,  'Land  disposal,  'Nutrients,  Com- 
post, Field  tests,  Performance  evaluation,  Loam, 
Clays,  Accumulation,  Tissue  analysis,  Yield,  Plant 
growth,  Corn,  Extraction. 

In  a  survey  of  sewage  sludge  from  eight  states  it 
was  reported  that  the  mean  total  N  and  P  contents 
were  3.3  and  2.3%,  respectively.  Because  the  crop 
requirement  for  P  is  usually  l/10th  to  l/5th  that 
for  N,  excessive  quantities  of  P  are  applied  when 
sewage  sludge  products  are  used  to  supply  the  N 
requirement  of  the  crop.  Field  and  greenhouse 
studies  were  conducted  to  compare  the  effective- 
ness of  Blue  Plains  sewage  sludge  compost  (BLU), 
Parkway  sewage  sludge  compost  (PAR),  and  triple 
superphosphate  (TSP)  as  sources  of  P  for  corn. 
These  amendments  were  applied  to  a  Sassafras 
sandy  loam  (Typic  Hapludults)  in  a  field  study  and 
to  the  Sassafras  soil  and  a  Christiana  silty  clay 
loam  (Typic  Paleudults)  in  a  greenhouse  study. 
First-year    application    rates    in    the    field    study 


ranged  from  0  to  1500  kg  total  P/ha.  Plots  were 
split  the  second  year  with  one-half  receiving  no 
additional  P  and  one-half  receiving  P  equal  to  1st- 
yr  rates.  Nitrogen  as  NH4N03  was  applied  at 
variable  rates  to  plots  so  that  the  total  assumed 
available  N  equaled  180  and  219  kg  N/ha  for  the 
1st  and  2nd  yr,  respectively.  Dry  matter  yield  and 
P  uptake  were  measured  at  the  eight-leaf  stage 
(V8)  and  at  maturity.  Below  the  100  kg  P/ha  rate, 
TSP  but  not  the  composts,  significantly  increased 
growth  and  P  uptake  by  corn  in  both  field  and 
greenhouse  studies.  The  TSP  was  approximately 
four  to  seven  times  more  effective  than  either 
compost  in  raising  tissue  P  concentration  in  corn 
(Zea  mays  L)  ear  leaves.  A  maximum  of  2.05  and 
11.2%  of  the  P  applied  as  compost  and  TSP, 
respectively,  was  taken  up  by  the  corn.  Soil  P 
extracted  by  the  dilute  double  acid  (0.5  M  HC1  and 
0.0125  M  H2S04)  and  0.5  M  NaHC03  methods 
increased  with  increasing  P  application  from  all 
sources.  Extractable  soil  P  by  both  methods  corre- 
lated well  with  total  P  uptake  from  TSP  but  did 
not  correlate  well  with  P  uptake  from  the  com- 
posts. A  P  fractionation  indicated  that  most  of  the 
compost  P  was  associated  with  Fe  and  Al  and  only 
2  to  5%  was  in  organic  forms.  The  Fe-bound  P 
fraction  of  the  amended  soils  increased  with  in- 
creasing P  application  from  all  sources.  Two  fac- 
tors appeared  to  control  the  P  uptake  response  of 
corn:  the  treatment  of  the  wastewater  to  remove  P 
at  the  sewage  treatment  plant,  and  the  P  fixing 
capacity  of  the  soil.  (Alexander-PTT) 
W87-04451 


DENTTRIFICATION  IN  MARL  AND  PEAT 
SEDIMENTS  IN  THE  FLORIDA  EVER- 
GLADES, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04458 


FORMATION  OF  METHANE  AND  CARBON 
DIOXIDE  FROM  DIMETHYLSELENIDE  EN 
ANOXIC  SEDEMENTS  AND  BY  A  METHANO- 
GENIC  BACTERIUM, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

R.  S.  Oremland,  and  J.  P.  Zehr. 
Applied       and       Environmental       Microbiology 
AEMIDF,  Vol.  52,  No.  5,  p  1031-1036,  November 
1986.  3  fig,  1  tab,  23  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Dimethylselenide,  'Carbon  dioxide,  'Meth- 
ane bacteria,  'Anoxic  sediments,  'Water  pollution 
sources,  'Methane,  'Sediments,  'Isotope  studies, 
Metabolism,  Selenium,  Heavy  metals,  Inhibition, 
Enzymes,  San  Francisco  Bay,  Bacteria,  Biodegra- 
dation. 

The  reported  toxic  effects  of  elevated  levels  of 
selenium  in  agricultural  wastewaters  on  waterfowl 
and  fish  populations  in  a  marsh  ecosystem  have 
heightened  the  need  to  understand  the  biogeoche- 
mistry  of  selenium  in  anoxic  environments.  It  has 
been  hypothesized  that  methylation  reactions  may 
provide  a  mechanism  whereby  certain  microbes  (as 
well  as  plants  and  animals)  'detoxify'  both  their 
tissues  and  surroundings  by  producing  DMSe  and 
'venting'  it  to  the  atmosphere.  DMSe  may  consti- 
tute a  portion  of  the  total  vapor-phase  selenium 
found  in  the  atmosphere.  Although  various  aerobic 
soil  microorganisms  can  produce  DMSe  from 
added  organic  or  inorganic  forms  of  selenium  few 
studies  have  investigated  the  formation  and  fate  of 
DMSe  under  anaerobic  conditions.  Anaerobic  San 
Francisco  Bay  salt  marsh  sediments  rapidly  metab- 
olized (14C)dimethylselenide(DMSe)  to  14CH4 
and  14C02.  Addition  of  selective  inhibitors  (2- 
bromoethanesulfonic  acid  or  molybdate)  to  these 
sediments  indicated  that  both  methanogenic  and 
sulfate-respiring  bacteria  could  degrade  DMSe  to 
gaseous  products.  However,  sediments  taken  from 
the  selenium-contaminated  Kesterson  Wildlife 
Refuge  produced  only  14C02  from  (14C)DMSe, 
implying  that  methanogens  were  not  important  in 
the  Kesterson  samples.  A  pure  culture  of  a  dimeth- 
ylsulfide  (DMS)-grown  methylotrophic  methano- 
gen  converted  (14C)DMSe  to  14CH4  and  14C02. 
However,  the  organism  could  not  grow  on  DMSe. 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


Addition  of  DMS  to  either  sediments  or  the  pure 
culture  retarded  the  metabolism  of  DMSe.  This 
effect  appeared  to  be  caused  by  competitive  inhibi- 
tion, thereby  indicating  a  common  enzyme  system 
for  DMS  and  DMSe  metabolism.  DMSe  appears 
to  be  degraded  as  part  of  the  DMS  pool  present  in 
anoxic  environments.  These  results  suggest  that 
methylotrophic  methanogens  may  demethylate 
methylated  forms  of  other  metals  and  metalloids 
found  in  nature.  (Alexander-PTT) 
W87-O4460 


BACTERIAL  COMMUNITIES  DEGRADING 
AMINO-  AND  HYDROXYNAPHTHALENE-2- 
SULFONATES, 

Gesamthochschule   Wuppertal   (Germany,    F.R.). 

Lehrstuhl  filer  Chemische  Mikrogiologie. 

B.  Nortemann,  J.  Baumgarten,  H.  G.  Rast,  and  H- 

J.  Knackmuss. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  5,  p  1195-1202,  November 

1986.  7  fig,  1  tab,  14  ref.  AIF  Grant  6279,  Bundes- 

minister  fur  Forschung  und  Technologie  Grant 

PTB  8421. 

Descriptors:  *Biodegradation,  *Sulfonates,  'Bacte- 
ria, *Water  pollution  sources,  *Fate  of  pollutants, 
•Metabolism,  River  Elbe,  Organic  compounds, 
Cultures,  Isolation,  Oxidation,  Accumulation, 
Growth. 

Amino-  and  hydroxynaphthalenesulfonic 

acids(ANSs  and  HNSs)  are  important  building 
blocks  for  the  large-scale  synthesis  of  azo  dyes. 
The  amino  and  hydroxy  substituents  are  indispen- 
sable as  auxochromic  groups,  while  the  water  solu- 
bility of  this  class  of  reactive  dyes  is  essentially 
based  on  the  sulfonic  acid  group.  Since  arylsulfon- 
ates  are  very  rare  among  natural  compounds,  the 
sulfonic  acid  group  confers  a  xenobiotic  character 
to  this  class  of  chemicals.  Consequently,  unadapted 
microbial  populations  of  activated  sludge  do  not 
degrade  sulfonated  naphthalenes  or  degrade  them 
incompletely.  A  6-aminonaphthalene-2-sulfonic 
acid(6A2NS)-degrading  mixed  bacterial  communi- 
ty was  isolated  from  a  sample  of  river  Elbe  water. 
The  complete  degradation  of  this  xenobiotic  com- 
pound may  be  described  by  a  mutualistic  interac- 
tion of  two  Pseudomonas  strains  isolated  from  this 
culture.  One  strain,  BN6,  could  also  grow  on 
6A2NS  in  monoculture,  however,  with  accumula- 
tion of  black  polymers.  This  organism  effected  the 
initial  conversion  of  6A2NS  into  5- 
aminosalicylate(5AS)  through  regioselective  attack 
of  the  naphthalene  skeleton  in  the  1,2-position. 
5AS  was  totally  degraded  by  another  member  of 
the  community,  strain  BN9.  After  prolonged  adap- 
tation of  strain  BN6  to  growth  on  6A2NS,  this 
organism  readily  converted  all  naphthalene-2-sul- 
fonates  with  OH-  or  NH2-substituents  in  the  5-,6- 
,7-,  or  8-position.  The  corresponding  hydroxy-  or 
aminosalicylates  were  excreted  in  stoichiometric 
amounts,  with  the  exception  that  the  metabolite 
from  5A2NS  oxidation  was  not  identical  with  6AS. 
(Alexander-PTT) 
W87-04465 


EMPIRICAL  RELATION  BETWEEN  SUL- 
PHUR DIOXIDE  EMISSIONS  AND  ACID  DEP- 
OSITION DERIVED  FROM  MONTHLY  DATA, 

Environmental  Defense  Fund,  New  York. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04471 


UNRAVELLING  A  CENTURY  OF  ACID  POL- 
LUTION, 

F.  Pearce. 

New  Scientist  NWSCAL,  Vol.  Ill,  No.  1527,  p 

23-24,  September  25,  1986. 

Descriptors:  'History,  *Acid  rain,  *Air  pollution, 
'Acidity,  *Soil  chemistry,  'Public  policy,  Rainfall, 
Rivers,  Toxicity,  Lakes,  Electric  power  produc- 
tion, Chemistry  of  precipitation,  Trees,  Forests, 
Sulfur,   Nutrients,   Nutrient  removal,  Aluminum. 

Britain's  Central  Electricity  Generating  Board 
(CEGB)  has  admitted  that  it  is  partly  to  blame  for 
the  acid  rain  problem  in  Scandinavia.  The  crucial 
new  evidence  about  acid  rain  relates  to  its  effects 


on  soils.  Acid  rain  has  three  main  effects  on  soils. 
It  fertilizes  them  via  nitrogen  and  sulfur.  Then  it 
acidifies  as  the  sulfate  washes  nutrients  from  the 
soil  leaving  behind  hydrogen  ions.  Finally,  it  liber- 
ates toxic  aluminum  and  hydrogen  ions  into 
streams.  It  is  concluded  that  acid  stored  in  soil 
over  decades  will  continue  polluting  even  if  every 
power  station  were  to  be  shut  down  immediately. 
Scandinavian  lakes  are  being  restored  by  applica- 
tion of  limestone.  Restoration  of  acidified  soil 
might  cost  15  billion  pounds  in  West  Germany 
alone.  (Doria-PTT) 
W87-04473 


ACID  RAEN:  NEW  FEARS  PROMPTED 
CLEANUP, 

F.  Pearce. 

New  Scientist  NWSCAL,  Vol.  Ill,  No.  1526,  p 

22-23,  September  18,  1986. 

Descriptors:  *Air  pollution  control,  *Acid  rain, 
•Air  pollution,  *Sulfur  dioxide,  *Sulfu  emissions, 
•Water  pollution  sources,  *Britain,  •Electric 
power  production,  *Public  policy,  Rainfall, 
Gypsum,  Sulfur,  Industrial  wastes,  Powerplants, 
Administrative  agencies. 

Plans  to  cut  Britain's  contribution  to  Europe's  acid 
rain  may  do  little  more  than  preserve  the  status 
quo.  The  Department  of  the  Environment  con- 
firmed that  it  is  not  certain  that  the  600  million 
pounds  to  be  spent  by  the  Central  Electricity  Gen- 
erating Board  (CEGB)  over  the  next  decade  will 
result  in  any  further  reduction  in  the  nation's  emis- 
sions of  sulfur  dioxide,  which  currently  amount  to 
3.25  million  tons  per  year,  of  which  70%  comes 
from  the  CEGB's  power  plants.  The  program, 
which  will  not  be  complete  until  1997,  will  reduce 
by  90%  the  emissions  of  sulfur  from  three  of  the 
CEGB's  12  large  base-load  coal-fired  power  plants. 
However,  the  CEGB  could  not  confirm  which 
plants  would  be  fitted  with  cleanup  equipment  or 
which  of  the  available  technologies  for  flue-gas 
desulfurization  would  be  used.  Methods  of  flue-gas 
desulfurization  are  described.  (Doria-PTT) 
W87-04477 


INVESTIGATIONS  COMPARING  THE  INFLU- 
ENCE OF  SPRUCE  (PICEA  ABIES  (L.)  KARST) 
AND  BEECH  (FAGUS  SYLVATICA  L.)  ON  THE 
QUALITY  OF  SEEPAGE  WATER  (VERGLEI- 
CHENDE  UNTERSUCHUNGEN  UEBER  DEN 
EINFLUSS  VON  FICHTE  (PICEA  ABIES  a.) 
KARST)  UND  BUCHE  (FAGUS  SYLVATICA  L.) 
AUF  THE  SICKERWASSERQUALrrAET), 
Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Bodenkunde. 

K.  Kreutzer,  E.  Deschu,  and  G.  Hoesl. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  364-371,  September  1986.  4  fig,  1  tab,  8  ref. 

Descriptors:  *Water  pollution  sources,  *Water 
analysis,  *Nutrients,  *Spruce  trees,  *Beech  trees, 
•Seepage,  Hydrogen  ion  concentration,  Nitrifica- 
tion. 

The  objective  of  the  investigation  is  to  find  out  to 
what  extent  components  of  seepage  water  depend 
on  the  type  of  stocking.  The  investigation  was 
performed  on  two  pairs  of  stands  of  beech  and 
Norway  spruce.  During  one  year  in  3-  to  5-week 
intervals  seepage  water  was  gathered  with  suction 
candles.  At  a  depth  of  40  cm  the  seepage  water 
under  the  spruce  trees  was  more  acid  and  con- 
tained more  nitrate,  sulfate,  calcium  and  magnesi- 
um than  that  under  beech.  At  175  cm  the  contents 
of  protons,  nitrate  and  sulfate  were  higher  under 
spruce  than  under  beech,  and  bicarbonate  was 
found  under  beech  as  well.  The  differences  in  pH, 
nitrate  and  sulfate  are  mainly  caused  by  a  different 
filtering  from  the  atmosphere  and  by  a  different 
nitrogen  regime.  Possibly  high  nitrification  rates 
(exceeding  requirement)  lead  to  elevated  proton 
production  causing  intensified  mobilization  of 
bases  in  the  main  root  horizon.  It  seems  to  be 
important  that  under  spruce  higher  ammonium 
input  occurs  besides  intensified  mineralization  of 
nitrogen  from  humus,  accumulated  by  broadleaf 
trees  which  were  growing  on  this  site  before  the 
establishment  of  spruce  plantations.  (Author's  ab- 
stract) 


W87-04510 


MESOSCALE  STORM  AND  DRY  PERIOD  PA- 
RAMETERS FROM  HOURLY  PRECIPITA- 
TION DATA, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04512 


TRAJECTORY  ANALYSIS  OF  WET  DEPOSI- 
TION AT  WHITEFACE  MOUNTAES:  A  SENSI- 
TIVITY STUDY, 

National   Oceanic  and  Atmospheric   Administra- 
tion, Rockville,  MD.  Air  Resources  Labs. 
B.  J.  B.  Stunder,  J.  L.  Heffter,  and  U.  Dayan. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
9,  p  1691-1695,  September  1986.  4  fig,  1  tab,  11  ref. 

Descriptors:  *Water  pollution  sources,  *Weather 
data  collections,  *Model  studies,  *Precipitation, 
•Sulfates,  *Acid  rain,  *Deposition,  Whiteface 
Mountain,  New  York,  Great  Lakes,  Pollutants,  Air 
pollution,  Fallout. 

Meteorological  trajectory  analysis,  MAP3S  pre- 
cipitation chemistry  data,  and  hourly  precipitation 
data  at  Whiteface  Mountain  were  used  to  deter- 
mine the  direction  of  sulfate  deposited  in  precipita- 
tion. A  sensitivity  study  was  done  on  source  direc- 
tion from  different  trajectory  models,  using  differ- 
ent transport  layers,  and  different  precipitation  in- 
formation to  determine  the  time  deposition  oc- 
curred. Results  obtained  from  the  different  precipi- 
tation information  reveal  that  precipitation  data  in 
6-h  increments  or  less  are  essential  to  correctly 
identify  the  trajectories  associated  with  the  wet 
deposition.  Bias  resulted  when  trajectories  were 
not  only  associated  with  wet  deposition.  The  direc- 
tion of  source  regions,  defined  by  30  degrees  sec- 
tors, was  much  less  dependent  on  the  trajectory 
model  or  transport  layer.  Results  suggest  that  over 
one-third  of  the  wet  sulfate  deposition  at  White- 
face  Mountain  arrived  from  the  west-southwest, 
passing  through  the  eastern  Great  Lakes  regions. 
(Author's  abstract) 
W87-04513 


ORGANIC  ACIDS  EN  SPRENGTEME  WISCON- 
SEN  PRECIPITATION  SAMPLES, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

E.  G.  Chapman,  D.  S.  Sklarew,  and  J.  S. 

Flickinger. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

9,  p   1717-1725,  September   1986.   6  tab,   24  ref. 

Battelle,      Pacific     Northwest     Labs     Contract 

2311204999. 

Descriptors:  *Water  pollution  sources,  *Rainfall, 
•Organic  acids,  *Acid  rain,  *Deposition,  Air  pollu- 
tion, Pollutants,  Fallout,  Acids,  Wisconsin,  Wis- 
consin Acid  Deposition  Monitoring  Network, 
Sample  preparation,  Chromatography. 

A  short-term  study  on  organic  acids  in  precipita- 
tion was  conducted  at  two  sites  on  the  Wisconsin 
Acid  Deposition  Monitoring  Network.  Aliquots  of 
collected  samples  were  fixed  with  tetrachloromer- 
curate  and  analyzed  for  low  molecular  weight 
organic  anions  via  ion-exclusion  chromatography. 
Unfixed  aliquots  were  subjected  to  standard  net- 
work inorganic  analyses.  Of  the  3 1  samples  collect- 
ed, 30  contained  detectable  concentrations  of  for- 
mate and  acetate  ions,  as  well  as  propionate,  oxa- 
late and  malonate  ions.  Statistical  analysis  of  the 
combined  organic  and  inorganic  data  set  indicated 
that  no  significant  differences  existed  between  the 
concentrations  of  organic  ions  at  the  two  sites; 
however,  samples  containing  visible  sediments  had 
significantly  greater  concentrations  than  samples 
without  sediments.  The  study  emphasizes  the  need 
for  further,  longer-term  investigations  to  determine 
the  role  of  low  molecular  weight  organic  com- 
pounds in  precipitation  chemistry.  (Author's  ab- 
stract) 
W87-04514 


FLUORIDE  CYCLESG  EN  NATURE  THROUGH 
PRECIPLTATION, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Air  Monitoring  Section. 

T.  N.  Mahadevan,  V.  Meenakshy,  and  U.  C. 

Mishra. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

9,  p  1745-1749,  September  1986.  3  fig,  2  tab,  16  ref. 

Descriptors:  'Water  pollution  sources,  'Weather 
data  collections,  •Cycling,  •Fluorides,  •Precipita- 
tion, •Rainfall,  Urban  areas,  Air  pollution,  India. 

Some  uncertainties  still  exist  regarding  the  fluoride 
circulation  in  the  atmosphere,  and  fluoride  in  pre- 
cipitation has  served  as  a  useful  indicator  in  these 
assessments.  Recent  studies  on  fluoride  measure- 
ment in  precipitation  from  coastal  and  inland  areas 
indicate  that  anthropogenic  sources  are  the  major 
contributors  rather  than  preferential  injection  at 
the  air-sea  interface.  However,  studies  with  sam- 
ples collected  from  marine,  coastal  and  inland  sites 
m  the  Indian  subcontinent  reveal  a  definite  contri- 
bution of  fluoride  from  sea  salt.  The  correlation 
between  F  and  Na  follows  the  power  law  y  =  ax 
to  the  b  power  with  similar  slopes  for  all  sites, 
excepting  the  urban  sites  where  anthropogenic 
courses  dominate.  The  study  establishes  a  back- 
ground fluoride  concentration  in  precipitation  in 
the  range  of  1-12  ppb,  with  a  mean  around  5  ppb. 
(Author's  abstract) 
W87-04515 


MODEL  OF  SULPHATE  PRODUCTION  EN  A 
CAP  CLOUD  AND  SUBSEQUENT  TURBU- 
LENT DEPOSITION  ONTO  THE  HILL  SUR- 
FACE, 

University   of  Manchester   Inst,   of  Science  and 

Technology  (England).  Dept.  of  Physics. 

T.  A.  Hill,  T.  W.  Choularton,  and  S.  A.  Penkett. 

Atmospheric  Environment  ATENBP,  No.  20,  Vol. 

9,  p  1763-1771,  September  1986.  11  fig,  2  tab,  22 

ref. 

Descriptors:  •Sulfates,  *Model  studies,  'Water 
pollution  sources,  *Clouds,  'Deposition,  'Oxida- 
tion, 'Acid  rain,  'Precipitation,  'Rainfall,  Fog, 
United  Kingdom,  Atmosphere,  Wind,  Wind  veloc- 
ity, Velocity,  Fallout. 

A  model  was  made  of  the  dynamics  and  microphy- 
sics  of  a  hill  cap  cloud.  This  was  used  to  study  the 
aqueous  phase  oxidation  of  S02  in  the  cloud  drop- 
lets and  the  subsequent  turbulent  deposition  of 
chemical  species  onto  the  hill  surface.  It  was  con- 
sidered that  the  dominant  oxidant  is  H202  in  these 
clouds  and  that  therefore  the  process  was  probably 
oxidant  limited.  The  amount  of  sulfate  produced 
was  comparable  to  that  found  in  cloud  condensa- 
tion nuclei  typically  found  over  the  United  King- 
dom and  elsewhere  away  from  strong  local  sources 
of  sulfate  aerosol.  Ammonia  concentrations  were 
important,  because  they  altered  the  cloud  water 
pH  and  hence  the  solubility  of  S02.  Turbulent  or 
'occult'  deposition  proved  to  be  sensitive  to  wind 
speed,  the  stability  profile  of  the  atmosphere  and  to 
the  surface  roughness.  In  a  supercritical  flow 
regime  the  occult  deposition  was  a  maximum  just 
on  the  lee  of  the  hill.  (Author's  abstract) 
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MODELING   OF  THE   1900-1980  TREND   OF 

PRECIPITATION     ACIDITY    AT    HUBBARD 

BROOK,  NEW  HAMPSHIRE, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Energy 

Lab. 

J.  A.  Fay,  D.  Golomb,  and  S.  Kumar. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

9,  p   1825-1828,   September    1986.   3  fig,    11   ref. 

Descriptors:  'Precipitation,  'Model  studies, 
•Water  pollution  sources,  'Weather  data  collec- 
tions, 'Acid  rain,  'Rainfall,  Fallout,  Sulfates,  Air 
pollution,  Nitrates,  Hubbard  Brook,  New  Hamp- 
shire, Atmosphere. 

A  trend  analysis  of  acid  concentration  in  precipita- 
tion is  important  to  the  understanding  of  the  sur- 
face water  acidification  and  other  ecological  ef- 
fects related  to  acid  deposition.  Because  no  accu- 
rate continuous  monitoring  was  performed  any- 
where prior  to  the  past  few  decades,  it  was  neces- 
sary to  obtain  a  concentration  trend  from  the 
known  emission  trend  of  acid  deposition  precur- 


sors. Sulfate  and  nitrate  concentrations  in  precipi- 
tation from  1900  to  1980  at  Hubbard  Brook,  New 
Hampshire  were  modeled  using  constant  meteorol- 
ogy but  annually  varying  emission  strength.  The 
contribution  of  U.S.  emissions  to  the  annual  aver- 
age S04(2-)  concentration  increased  steadily  from 
1900  to  1920,  but  remained  somewhat  constant 
thereafter.  The  estimated  annual  average  pH  of 
precipitation  decreased  from  4.7  in  the  beginning 
of  the  century  to  about  4.2  at  present.  These  calcu- 
lations are  in  good  agreement  with  the  measure- 
ments for  the  period  1964-1981.  (Author's  abstract) 
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DETERMINATION  OF  TRACE  METALS  IN 
RAIN  WATER  BY  DIFFERENTIAL-PULSE 
STRIPPDMG  VOLTAMMETRY, 

Antwerp  Univ.,  Wilrijk  (Belgium).  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5A. 
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ENZYME  TEST  FOR  DETERMINING  ISOMA- 
LATHION  IMPURITIES  IN  WATER-DISPERS- 
IBLE  POWDERS  OF  MALATHION, 

Yugoslav  Academy  of  Sciences  and  Arts,  Zagreb. 

Inst,    for    Medical    Research    and    Occupational 

Health. 

For  primary  bibliographic  entry  see  Field  5A. 
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LAKE  RESOURCES  AT  RISK  TO  ACIDIC  DEP- 
OSITION E>4  THE  UPPER  MIDWEST, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 

J.  L.  Schnoor,  N.  P.  Nikolaidis,  and  G.  E.  Glass. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   58,  No.  2,  p   139-148,  February 
1986.    13   fig,    5   tab,   26   ref.    EPA   Cooperative 
Agreement  CR-8 10395. 

Descriptors:  'Water  pollution  sources,  'Acidic 
deposition,  'Acid  precipitation,  'Lakes,  'Rainfall, 
♦Acid  rain,  Air  pollution,  Fallout. 

A  small  fraction  of  lakes  sampled  in  the  Upper 
Midwest  are  presently  acidic  (0%  in  northern  Min- 
nesota, 4%  in  north-central  Wisconsin  and  about 
19%  in  the  eastern  part  of  the  Upper  Peninsula  of 
Michigan).  According  to  field  data  and  analysis, 
these  lakes  have  been  acidified  by  acid  deposition 
for  the  following  reasons:  acid  lakes  are  found  only 
where  there  is  significant  acid  precipitation  across 
the  depositional  gradient;  acid  lakes  are  mainly 
(88%)  seepage  type  lakes  that  receive  most  of  their 
water  from  precipitation  falling  directly  on  the 
surface  of  the  lake  and  have  no  permanent  inlets  or 
outlets;  sulfate  is  the  dominant  anion  in  precipita- 
tion and  in  the  chemistry  of  these  lakes;  mass 
balance  calculations  at  calibrated  watersheds  (Lake 
Clara  and  Lake  Vandercook)  indicate  that  more 
than  90%  of  hydrogen  ions  come  directly  from 
precipitation.  (David-PTT) 
W87-04530 


DETERMINATION  OF  ORGANIC  AND  INOR- 
GANIC ACTD  SPECD2S  IN  THE  ATMOS- 
PHERE AND  ES  RAEN-WATER  BY  ION  CHRO- 
MATORGRAPHY, 

Consiglio  Nazionale  delle  Ricerche,  Rome  (Italy). 

1st.  Inquinamento  Atmosferico. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04534 


DETERMINATION  OF  NITRATE  AND  SUL- 
PHATE TN  RAIN-WATER  BY  CAPILLARY 
ISOTACHOPHORESIS, 

Komenskeho  Univ.,  Bratislava  (Czechoslovakia). 

Inst,  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04535 


ASSOCIATION  BETWEEN  PCBS  AND  LOWER 
EMBRYONIC  WEIGHT  IN  BLACK-CROWNED 
NIGHT  HERONS  EN  SAN  FRANCISCO  BAY, 

Paruxent  Wildlife  Research  Center,  Laurel,  MD. 
For  primary  bibliographic  entry  see  Field  5C. 
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EVALUATION  OF  THE  SIGNIFICANCE  OF 
METAL-BINDING  PROTEENS  IN  THE  GAS- 
TROPOD LITTORENA  LJTTOREA, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
For  primary  bibliographic  entry  see  Field  5C. 

W87-04538 


ALPINE  TUNDRA  SOIL  BACTERIAL  RE- 
SPONSES TO  ESCREASED  SOIX  LOADING 
RATES  OF  ADD  PRECIPITATION,  NITRATE, 
AND  SULFATE,  FRONT  RANGE,  COLORADO, 
U.SA., 

Colorado  Univ.  at  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04551 


DISPERSION  EN  ICE-COVERED  LAKES, 

Uppsala  Univ.  (Sweden).  Dept.  of  Hydrology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04554 


LONGITUDINAL     DISPERSION     TESTS     IN 
NON-UNTFORM  POROUS  MEDIA, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04558 


TRACERS  OF  SEWAGE  SLUDGE  IN  THE 
MARTNE  ENVIRONMENT:  A  REVDIW, 

Lancaster  Univ.,  Bailrigg  (England).   Lancashire 

and  Western  Sea  Fisheries  Joint  Committee. 

C.  M.  G.  Vivian. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  53,  No.  1/2,  p  5-40,  August  1986.  5  tab,  276 

ref. 

Descriptors:  'Wastewater  treatment,  'Path  of  pol- 
lutants, 'Waste  disposal,  'Tracers,  'Sludge,  Re- 
views, Sludge  distribution,  Sediments,  Pollutants, 
Organic  wastes,  Organic  compounds,  Isotopes,  Mi- 
crobiological studies. 

A  review  of  the  available  and  potential  tracers  of 
the  movement  and  distribution  of  sewage  sludge 
('sludge')  in  and  on  marine  sediments  was  present- 
ed. A  brief  review  of  'active'  sludge  tracers  was 
followed  by  a  more  extensive  review  of  'passive' 
sludge  tracers.  These  could  be  broken  down  into 
five  categories:  (1)  Natural  organic  components  of 
sludge  organic  carbon,  fecal  steroids,  carbohy- 
drate/TOC  ratio,  tomato  seeds;  (2)  Synthetic  or- 
ganic compounds  -  silicones,  chlorinated  hydrocar- 
bons, non-ionic  surfactants  and  their  degradation 
products,  linear  alkylbenzenes;  (3)  Stable  isotopes 
of  carbon,  nitrogen,  hydrogen  and  sulfur;  (4)  Inor- 
ganic substances  and  their  properties  -  minerals, 
paint  pigments,  trace  elements,  magnetic  proper- 
ties; (5)  Biological/Microbiological  -  fecal  bacteria, 
Clostridium  welcbii  spores,  amoebae,  viruses,  ni- 
trogen-fixing enterobacteriacae.  A  wide  variety  of 
sludge  tracers  are  available  with  the  choice  of 
suitable  tracers  in  an  individual  situation  governed 
by  the  available  equipment  and  expertise,  cost  con- 
siderations, ease  of  sampling  requirements  and  de- 
termination, and  the  nature  of  other  pollutant 
inputs  in  the  vicinity  of  the  input  of  interest.  Ideal- 
ly, the  sludge  tracers  chosen  should  be  unique  to 
the  input  of  interest,  but  this  will  rarely  be  achieva- 
ble in  practice.  In  areas  of  gross  sludge  contamina- 
tion, a  marine  geophysical  survey  technique  could 
be  used  to  delineate  the  area  affected  and  this 
provides  a  rapid  cost-effective  method  for  large 
areas.  (Author's  abstract) 
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DISTRIBUTION  OF  CD,  PB  AND  CU  BE- 
TWEEN THE  DISSOLVED  AND  PARTICU- 
LATE PHASE  EN  THE  EASTERN  SCHELDT 
AND  WESTERN  SCHELDT  ESTUARY, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Heisse  Chemie. 
P.  Valenta,  E.  K.  Duursma,  A.  G.  A.  Merks,  H. 
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Rutzel,  and  H.  W.  Nurnberg. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  53,  No.  1/2,  p  41-76,  August  1986.  16  fig,  11 
tab,  48  ref.  Commission  of  the  European  Commu- 
nities Contract  ENV-690-D. 

Descriptors:  'Path  of  pollutants,  'Cadmium, 
•Lead,  *Copper,  *Estuaries,  *Estuarine  environ- 
ment, 'Dissolved  solids,  *Particulate  matter, 
•Heavy  metals,  Oosterscheldt  estuary,  Westers- 
cheldt  estuary,  Salinity,  Nutrients,  Bioaccumula- 
tion,  Seasonal  variation. 

The  distribution  of  the  potentially  ecotoxic  heavy 
metals  Cd,  Pb  and  Cu  between  the  dissolved  and 
the  particulate  matter  phase  was  studied  in  the 
Oosterscheldt  and  Westerscheldt  estuaries,  The 
Netherlands,  in  five  missions  during  the  spring, 
summer  and  winter  of  1979-1980.  In  addition  to  the 
metal  concentration,  other  physical,  chemical  and 
biological  parameters  were  determined,  such  as 
temperature,  salinity,  pH,  particulate  matter  con- 
centration, chlorophyll,  dissolved  organic  carbon, 
particulate  organic  carbon  and  nutrients  (phos- 
phate, nitrate  and  silicate).  The  seasonal  depend- 
ence due  to  the  variable  input  of  river  water  and 
biological  activity  was  followed  for  all  three 
metals  studied.  Cadmium  preferred,  in  general,  the 
dissolved  phase  but  an  unusually  high  Cd  content 
in  the  particulate  matter  was  found  for  the  phyto- 
plankton  bloom  period,  which  indicated  an  effi- 
cient uptake  of  Cd  by  living  matter.  Lead  showed 
a  pronounced  preference  for  all  types  of  particu- 
late matter,  whereas  Cu  tended,  due  to  complexa- 
tion  with  organic  ligands,  to  approximately  equal 
levels  in  the  dissolved  and  particulate  phases.  The 
focal  point  of  this  study  was  the  determination  of 
the  distribution  of  selected  elements  between  the 
dissolved  and  the  particulate  phase,  quantitatively 
described  by  the  distribution  coefficient  K  sub  d. 
Its  dependence  on  salinity  and  seasonal  variation 
were  also  investigated.  The  mean  value  of  K  sub  d 
varied  between  20  and  40  for  Cd  up  to  a  maximum 
value  of  70  during  the  phytoplankton  bloom  peri- 
ods; between  40  and  140  for  Cu  and  between  1000 
and  3200  for  Pb.  The  competition  between  com- 
plexation  of  heavy  metals  in  the  dissolved  phase 
and  their  binding  to  particulate  matter  was  also 
discussed.  (Author's  abstract) 
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ALPHA-EMnTING,  HOT  PARTICLES  IN 
IRISH  SEA  SEDIMENTS, 

Ministry    of   Agriculture,    Fisheries    and    Food, 

Lowestoft  (England).  Directorate  of  Fisheries  Re- 

search 

P.  J.  Kershaw,  J.  H.  Brealey,  D.  S.  Woodhead,  and 

M.  B.  Lovett. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  53,  No.  1/2,  p  77-87,  August  1986.  6  fig,  1  tab, 

21  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  *Industrial  wastes,  *Alpha-emitting  par- 
ticles, 'Radioactive  wastes,  'Sediments,  'Irish  Sea, 
•Nuclear  powerplants,  'Fuel  reprocessing,  •Ef- 
fluents, Radioactivity,  Surface  sediments,  Transur- 
anium elements. 

Alpha-emitting,  hot  particles  (HPs)  were  observed 
in  samples  of  liquid  effluent  from  the  nuclear  fuel 
reprocessing  plant  at  Sellafield,  U.K.  Similar  parti- 
cles, thought  to  originate  from  Sellafield,  were 
found  in  environmental  samples  from  sites  near  the 
plant.  The  occurrence  and  distribution  of  hot  parti- 
cles in  surface  sediments  from  the  northeastern 
sector  of  the  Irish  Sea  were  described  and  the 
implications  for  predicting  transuranium  element 
behavior  were  discussed.  The  distribution  of  HPs 
reflected  that  of  the  alpha-emitting  transuranium 
radionuclides  measured  by  conventional  alpha- 
spectrometry.  The  proportion  of  alpha-activity  as- 
sociated with  HPs  did  not  diminish  with  distance 
from  the  pipeline  discharge  point  and  it  was  appar- 
ent that  HPs  persisted  long  enough  to  be  redistrib- 
uted throughout  the  region  in  a  similar  manner  to 
the  bulk  of  the  Pu  and  Am  discharged  from  Sella- 
field. More  information  was  required  on  the  verti- 
cal distribution  of  HPs  in  the  biodisturbed  sedi- 
ments to  ascertain  their  susceptibility  to  degrada- 
tion and  the  likelihood  of  their  return  to  the  sedi- 
ment surface.  When  obtained,  such  information 


will  feed  models  designed  to  predict  the  present 
and    future   consequences   of  the   Sellafield   dis- 
charges. (Wood-PTT) 
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NITRATE  LEACHING  FROM  A  SMALL,  UN- 
DERDRAINED,  GRASSLAND,  CLAY  CATCH- 
MENT, 

Oxford  Univ.  (England).  Soil  Science  Lab. 

R.  A.  Haigh,  and  R.  E.  White. 

Soil  Use  and  Management,  Vol.  2,  No.  2,  p  65-70, 

June  1986.  2  fig,  2  tab,  26  ref. 

Descriptors:  *Water  pollution  sources,  *Path  of 
pollutants,  'Nitrates,  *Leaching,  *Catchment 
areas,  *Fertilizers,  Clays,  England,  Grasslands, 
Tile  drainage,  Precipitation,  Evapotranspiration, 
Drainage. 

Losses  of  nitrogen  in  the  tile  drainflow  from  a  clay 
soil  (Evesham  series)  under  grazed  grassland  were 
monitored  during  the  1982/83  and  1983/84  drain- 
flow  seasons.  In  1982/83,  40%  of  the  discharge 
had  a  N03(-)  concentration  >  11.3  mg/1,  while  in 
1983/84  concentrations  were  always  >  20  mg/1. 
Total  N  lost  by  leaching  was  17.5  and  48.7  kg/ha 
in  1982/83  and  1983/84  respectively,  which  was 
equivalent  to  9  and  43%  of  the  fertilizer  applied. 
The  marked  difference  in  N  losses  for  the  two 
seasons  was  attributed  to  differences  in  the  quanti- 
ty and  timing  of  N  fertilizer  applications,  the  dry- 
ness of  the  preceding  summer  and  the  duration  and 
density  of  stocking.  (Author's  abstract) 
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NICKEL-63  IN  COLUMBIA  RIVER  SEDI- 
MENTS BELOW  THE  HANFORD  RESERVA- 
TION, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

T.  M.  Beasley. 

Journal  of  Environmental  Radioactivity,  Vol.  4, 
No.  1,  p  1-10,  1986.  1  fig,  2  tab,  20  ref. 

Descriptors:  *Path  of  pollutants,  *Pollutant  identi- 
fication, *Nickel-63,  'Sediments,  'Columbia  River, 
•Hanford  Reservation,  *  Radionuclides,  •Radioiso- 
topes, 'Radioactive  wastes,  'Rivers,  Nuclear  reac- 
tors, Isotopes,  Decay  constants,  Surveys. 

Nickel-63  (t  sub  1/2  =  lOOy)  was  measured  in 
Columbia  River  sediments  below  the  Hanford  Res- 
ervation. The  present-day  inventory  between  the 
confluence  of  the  Snake  and  Columbia  Rivers  and 
the  Columbia  River  mouth  was  estimated  at  near 
4.6  TBq  (approximately  125  Ci).  Nickel-59  was  not 
detected  but,  if  present,  the  inventory  of  this  long- 
lived  radionuclide  (t  sub  1/2  =  75,OOOy)  is  prob- 
ably less  than  1  %  that  of  63Ni.  (Author's  abstract) 
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PLUTONIUM  AND  AMERICIUM  IN  ARCTIC 
WATERS,  THE  NORTH  SEA  AND  SCOTTISH 
AND  HUSH  COASTAL  ZONES, 

Lund  Univ.  (Sweden).  Dept.  of  Radiation  Physics. 
L.  Hallstadius,  A.  Aarkrog,  H.  Dahlgaard,  E. 
Holm,  and  S.  Boelskifte. 

Journal  of  Environmental  Radioactivity,  Vol.  4, 
No.  1,  p  11-30,  1986.  10  fig,  1  tab,  18  ref. 

Descriptors:  'Pollutant  identification,  'Fate  of  pol- 
lutants, 'Path  of  pollutants,  'Water  analysis,  'Plu- 
tonium, 'Americium,  'Surface  water,  'Arctic 
waters,  'Coastal  waters,  'Radioisotopes,  'Radio- 
active wastes,  North  Sea,  Greenland  Sea,  Barents 
Sea,  Biota,  Fallout,  Isotopes,  Radioactive  decay, 
Effluents,  Residence  time. 

Plutonium  and  americium  were  measured  in  sur- 
face waters  of  the  Greenland  and  Barents  Seas  and 
in  the  northern  North  Sea  from  1980  through  1984. 
Measurements  in  water  and  biota,  Fucus,  Mytilus 
and  Patella,  were  carried  out  in  North-English  and 
Scottish  waters  in  1982  and  Fucus  samples  were 
collected  from  the  Irish  coast  in  1983.  Fallout  was 
found  to  dominate  as  a  source  of  (239  +  240)Pu 
north  of  latitude  65  deg  N,  while  for  238Pu  a 
substantial  fraction  originated  from  European  nu- 
clear fuel  reprocessing  facilities.  The  238Pu/ 
(239  +  240)Pu  isotope  ratio  provided  clear  evidence 


of  the  transport  of  effluent  plutonium  from  the 
latter  to  Spitsbergen  waters.  Fallout  plutonium  in 
Arctic  waters  had  a  residence  time  of  the  order  of 
several  years,  while  for  Pu  from  Sellafield  we 
estimated  mean  residence  times  of  11-15  months  in 
Scottish  waters  and,  tentatively,  1.5-3y  during 
transport  from  the  North  Channel  (north  of  the 
Irish  Sea)  to  Spitsbergen.  241  Am  found  in  Arctic 
waters  probably  originated  from  the  decay  of  fall- 
out 241Pu  and,  like  Pu,  tentatively  had  a  residence 
time  of  the  order  of  several  years.  Americium  from 
Sellafield  had  an  estimated  mean  residence  time  of 
4-6  months  in  Scottish  waters.  (Author's  abstract) 
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MIGRATION  OF  REACTOR-PRODUCED 
TRITIUM  IN  LAKE  HURON, 

Helath  and  Welfare  Canada,  Ottawa  (Ontario).  En- 

ivronmental  Radiation  Hazards  Div. 

E.  Veska,  and  B.  L.  Tracy. 

Journal  of  Environmental  Radioactivity,  Vol.  4, 

No.  1,  p  31-38,  1986.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Water  analysis, 
'Tritium,  'Nuclear  powerplants,  *Lake  Huron, 
•Radioisotopes,  Heavy  water,  Transport,  Calcula- 
tions, Mathematical  equations,  Current  velocity. 

Two  exceptional  releases  of  tritium  from  the  Bruce 
Nuclear  Power  Development  into  Lake  Huron 
occurred  during  September  1983.  Although  not  of 
health  significance,  these  releases  gave  an  opportu- 
nity to  study  the  transport  of  tritium  in  lake  water 
near  the  reactor  site.  Water  samples  were  collected 
daily  during  September  and  October  from  drinking 
water  stations  at  Port  Elgin,  20  km  northeast  of  the 
site,  and  at  Kincardine,  18  km  southwest.  Tritium 
was  detected  only  at  Port  Elgin  because  of  the 
general  counter-clockwise  circulation  of  the  lake. 
The  travel  times  of  the  tritiated  water  from  each  of 
the  releases  to  Port  Elgin  were  between  two  and 
four  days.  These  lengths  of  time  were  in  agreement 
with  those  calculated  from  the  velocity  of  the 
current  and  the  distances.  The  diluted  concentra- 
tions of  tritium  at  Port  Elgin  were  estimated  by  the 
classical  diffusion  equation.  The  calculated  tritium 
concentrations  at  Port  Elgin,  which  were  only 
approximations  at  best,  were  higher  than  the  meas- 
ured values  by  up  to  a  factor  of  five.  A  more 
accurate  calculation  of  tritium  concentration  in 
Lake  Huron  would  involve  measuring  several  in- 
stantaneous parameters.  (Wood-PTT) 
W87-04579 


U02(2  +  )-HUMATE  INTERACTIONS  IN  SOFT, 
ACTD,  HUMATE-RICH  WATERS, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

J.  P.  Giesy,  R.  A.  Geiger,  N.  R.  Kevern,  and  J.  J. 
Alberts. 

Journal  of  Environmental  Radioactivity,  Vol.  4, 
No.  1,  p  39-64,  1986.  5  fig,  3  tab,  78  ref.  US  Dept. 
of  Energy  Contract  DE-AC09-76SR00819. 

Descriptors:  *Fate  of  pollutants,  *Chemical  reac- 
tions, *Sample  preparation,  *Uranium,  •Analytical 
techniques,  'Humic  acids,  'Binding  capacity, 
'Path  of  pollutants,  Stability  constants,  Oxidation, 
Laser  fluorometry,  Gaussian-Scatchard  model, 
Model  studies. 

Few  analytical  techniques  are  sensitive  enough  to 
detect  environmental  concentrations  of  uranium  in 
waters  where  humic  acids  are  present.  A  technique 
for  measuring  humic-complexed  and  uncomplexed 
uranium  at  these  concentrations  was  devised. 
Three  techniques  were  combined  to  determine  the 
binding  capacity  and  conditional  stability  constant 
of  uranium  with  Aldrich  humic  acid.  Free 
U02(2  +  )  was  separated  from  bound  by  chelating 
resin;  the  C-C  bonds  were  destroyed  by  photo- 
oxidation  and  U02(2  +  )  was  quantified  by  laser 
fluorometry.  The  binding  capacity  (BC)  of  3.5  mg 
C/liter  Aldrich  humic  acid  solution  was  estimated 
to  be  0.00000114  M  U02(2+)  with  an  asymptotic 
standard  error  of  5.0  times  10  to  the  minus  8th 
power  M  U02(2+).  U02(2+)  was  bound  to 
humic  acid  by  a  continuum  of  sites  with  different 
strengths.  The  frequency  distribution  of  these  sites 
was  log-normal.  A  Gaussian-Scatchard  model  was 
used  to  estimate  the  overall  conditional  stability 
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constant  for  uranium  concentrations  of  5.25  times 
10  to  the  minus  8th  M  to  2.1  times  10  to  the  minus 
7th  M  in  the  presence  of  3.5  mg/liter  humate.  The 
estimates  of  the  mean  and  standard  deviation  for 
the  log  of  the  stability  constants  were  6.5  and  0.8, 
respectively.  When  these  mean  and  standard  devi- 
ations were  used  to  determine  the  mole-average 
number  of  binding  sites  at  three  points  on  the 
Gaussian  distribution,  the  estimators  of  log-stability 
constants  were  found  to  be:  K  sub  1  =  5.2,  K.  sub  2 
=  6.5  and  K.  sub  3  =  7.7  with  mole  fractions  of  the 
total  number  of  binding  sites  associated  with  each 
region  of  0.21,  0.55  and  0.21  respectively.  The 
thermodynamic,  geochemical  simulation  model 
GEOCHEM  and  the  three-component  Gaussian- 
Scatchard  estimates  allowed  accurate  prediction  of 
the  relative  proportion  of  U02(2  +  )  bound  to  hu- 
mates  for  a  soft  water  pond  across  the  entire  range 
of  metal-ligand  ratios  studied.  Approximately  22% 
of  the  U02(2  +  )  was  predicted  to  be  associated 
with  dissolved  organic  carbon.  (Author's  abstract) 
W87-04580 


GROUT    AND   SLURRY    WALLS    FOR    HAZ- 
WASTE  CONTAINMENT:  THE  DOWN  SIDE, 

California  Univ.,  Berkeley.  Dept.  of  Mechanical 

Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-04582 


MODELING  OF  SOLUTE  TRANSPORT  IN  AG- 
GREGATED/FRACTURED MEDIA  INCLUD- 
ING DIFFUSION  INTO  THE  BULK  MATRIX, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

A.  Rasmuson. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4  p  41-60, 

September  1986.  16  fig,  2  tab,  17  ref. 

Descriptors:  *Path  of  pollutants,  'Breakthrough 
curves,  •Diffusion,  •Sorption,  'Mathematical 
models,  'Mass  transfer  resistance,  *Solute  trans- 
port, Aggregates,  *  Model  studies,  Mathematical 
equations,  Mass  transfer,  Soils,  Ion  transport. 

The  influence  of  mass-transfer  resistance  on  solute 
transport  and  uptake  in  soils  was  stressed.  The 
resistance  is  usually  divided  into  three  distinct 
stages:  (1)  diffusion  of  the  component  from  the 
flowing  water  to  the  solid  interface;  (2)  diffusion 
through  the  porous  network  of  the  aggregates 
(internal  diffusion);  and  (3)  the  sorption  process 
itself,  when  the  component  is  bound  to  some  sorp- 
tion site  in  the  micropores.  The  impact  of  internal 
diffusion  (second  mass  transfer  resistance)  on  ion- 
transport  in  soils  was  discussed  in  detail.  This 
effect  could  be  very  important  since  large  internal 
surfaces  become  available  for  sorption.  Mathemati- 
cal models  were  formulated  and  solved  analytical- 
ly. In  these  models  chemicals  were  transported  by 
flow  and  dispersion  in  larger  pores  or  cracks.  In 
addition,  diffusion-type  equations  were  used  to  de- 
scribe transfer  of  solute  from  the  larger  pores  into 
the  bulk  soil  matrix.  The  effects  of  various  dimen- 
sionless  parameters,  taking  into  account  transport 
distance,  water  velocity,  flow  porosity,  film  diffu- 
sion, diffusivity,  sorption  constant,  reaction  rate, 
longitudinal  dispersion  coefficient  and  aggregate 
radius  were  explored.  The  influences  of  aggregate 
shape  and  a  particle  size  distribution  were  treated. 
It  was  shown  that  if  the  area-to-volume  ratio  of 
slabs,  cylinders  and  spheres  were  the  same,  identi- 
cal breakthrough  curves  would  be  produced  for 
short  and  long  contact  times.  In  the  intermediate 
range  the  first  breakthrough  times  were  in  the 
order  of  spheres  <  cylinders  <  slabs.  Generally, 
compared  to  uniform  aggregates,  the  effect  of  size 
distribution  was  to  delay  the  breakthrough.  This 
was  most  pronounced  for  particle  size  distributions 
which  were  skewed  toward  smaller  particles.  (Au- 
thor's abstract) 
W87-04585 


MULTISPECIES  CATION  LEACHING 

DURING  CONTINUOUS  DISPLACEMENT  OF 
ELECTROLYTE  SOLUTIONS  THROUGH 
SOIL  COLUMNS, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
R.  S.  Mansell,  S.  A.  Bloom,  H.  M.  Selim,  and  R. 
D.  Rhue. 


Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  61-75, 
September  1986.  6  fig,  1  tab,  19  ref. 

Descriptors:  'Path  of  pollutants,  •Infiltration, 
•Soil  solution,  *Ion  transport,  *Model  studies, 
•Mathematical  models,  *Leaching,  *Cations,  'Soil 
columns,  'Electrolytes,  Ions,  Aggregates,  Equa- 
tions. 

A  model  based  upon  concepts  of  multispecies  ion 
chromatography  and  mobile-immobile  water  was 
developed  to  simulate  the  leaching  of  major  soil 
cations  during  steady,  continuous  infiltration  of 
electrolyte  solutions  into  soil  columns.  This  model 
assumed  that  a  fraction  of  exchange  sites  was  read- 
ily accessible  to  the  mobile  solution  located  in 
large  intra-aggregate  pores  and  that  the  remaining 
slowly  accessible  exchange  sites  were  located  in 
the  immobile  solution  inside  smaller  pores  within 
the  aggregates.  Ion  exchange  was  assumed  to 
occur  instantaneously  for  all  of  the  partitioned 
exchange  sites.  Diffusive  transfer  of  ions  between 
the  mobile  and  immobile  solution  phases  resulted 
in  a  time  lag  for  cation  leaching  from  the  two 
compartments  of  exchange  sites,  as  well  as  early 
breakthrough  curves  for  ion  concentration  in  efflu- 
ent flowing  from  the  soil  column.  The  numerical 
model  was  verified  by  comparing  calculated  break- 
through curves  for  2-ion  transport  with  those  ob- 
tained with  an  analytical  model  and  by  simulating 
Mg(2  +  )  to  Ca(2  +  )  exchange  during  steady  flow 
of  solutions  through  columns  of  three  soils.  Sensi- 
tivity analysis  for  mobile-immobile  water  param- 
eters showed  the  model  to  describe  cation  trans- 
port through  aggregated  porous  media.  (Author's 
abstract) 
W87-04586 


MODEL  OF  ION  TRANSPORT  THROUGH  A 
FORESTED  CATCHMENT  AT  LANGE 
BRAMKE,  WEST  GERMANY, 

Goettingen  Univ.  (Germany,  F.R.).  Abt.  Boden- 

kunde  und  Waldernahrung. 

M.  Hauhs. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  97-113, 

September  1986.  14  fig,  2  tab,  16  ref. 

Descriptors:  *Path  of  pollutants,  'Soil  solution, 
•Acid  rain,  *Ion  transport,  *Catchment  areas, 
•Forests,  *Mathematical  models,  'Model  studies, 
•Seepage,  Lange  Bramke,  Spruce  trees,  Infiltration 
rate,  Runoff,  Transpiration,  Pressure  head,  Water- 
sheds, Weirs,  Ions. 

The  ion  transport  through  the  Lange  Bramke 
catchment  is  controlled  by  the  trajectories  of  water 
flow  through  vertically  stratified  layers  of  soil. 
The  size  of  the  investigated  catchment  was  76  ha. 
The  catchment  was  covered  by  a  35-year  old 
Norway  spruce  stand  (Picea  abies  Karst.).  Water 
trajectories  through  the  sloping  soils  were  provid- 
ed by  a  physical  model  of  transient  saturated/ 
unsaturated  water  flow.  This  finite  element  model 
calculated  from  given  daily  infiltration  and  poten- 
tial transpiration  rates  the  pressure  head  distribu- 
tion in  the  cross-section  of  the  watershed  and  the 
daily  runoff.  A  model  run  from  1978  until  1981 
agreed  with  measured  daily  sums  of  runoff  at  the 
weir  and  soil  matric  potential  from  various  loca- 
tions along  the  cross-section.  The  model  results 
indicated  that  seepage  under  the  spruce  stand  was 
characterized  by  a  vertical  direction  within  the 
first  80  cm  of  soil.  Thus  an  ion  budget  for  the 
subsoil  could  be  calculated  from  monthly  sums  of 
seepage  rates  and  means  of  soil  solution  chemistry 
from  80  cm  depth.  The  chemical  gradients  be- 
tween headwater,  groundwater  and  runoff  at 
Lange  Bramke  confirmed  the  trajectories  derived 
from  the  hydrological  model  and  the  ion  budget 
for  the  subsoil.  (Author's  abstract) 
W87-04588 


TRANSD2NT  MASS-TRANSPORT  IN  THE 
PRESENCE  OF  NON-LINEAR  PHYSICO- 
CHEMICAL  INTERACTION  LAWS:  PROGRES- 
SD7E  MODELLING  AND  APPROPRIATE  EX- 
PERIMENTAL PROCEDURES, 
Centre  National  de  la  Recherche  Scientifique, 
Nancy  (France).  Lab.  des  Sciences  du  Genie  Che- 
mique. 
M.  Sardin,  R.  Krebs,  and  D.  Schweich. 


Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  115-130, 
September  1986.  7  fig,  2  tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  'Mass  transfer, 
•Physicochemical  properties,  •Surfactants,  *Soil 
columns,  'Model  studies,  'Mathematical  models, 
•Cation  exchange,  Equilibrium  laws,  Anionic  sur- 
factants, Sandstones. 

A  method  for  experimental  investigations  and  the- 
oretical modeling  of  the  transient  mass-transport  of 
an  anionic  surfactant  in  a  soil  column  was  present- 
ed. The  porous  medium  consisted  of  a  sandstone 
containing  slight  amounts  of  clays  and  limestone. 
Emphasis  was  laid  on  the  Na(  +  )/Ca(2  +  )  cation 
exchange  process,  the  solubilization  of  calcium  car- 
bonate, the  precipitation  of  the  surfactant  with 
calcium  ions,  and  the  transient  coupling  between 
these  phenomena.  A  progressive  modeling  of  the 
propagating  concentration  waves  suggested  the 
successive  experiments  which  allowed  the  inde- 
pendent identification  of  physico-chemical  param- 
eters: pore  volume  and  hydrodynamic  dispersion, 
exchange  capacity  and  selectivity  factor,  solubility 
of  the  limestone  and  of  the  calcic  surfactant.  The 
experiments  consisted  of  suitably  chosen  step  com- 
position changes  at  the  inlet  of  the  column  and  of 
classical  batch  experiments.  The  asymmetrical  elu- 
tion  curves,  the  multiple  concentration  fronts  and 
the  plateau-zones  were  shown  to  be  exclusively 
due  to  the  non-linear  equilibrium  laws.  No  kinetic 
process  was  involved.  The  predictive  behavior  of 
the  model  was  illustrated  by  more  complex  experi- 
ments than  those  used  to  measure  the  physico- 
chemical  parameters.  The  model  could  also  be 
applied  to  other  systems  with  different  sedimentary 
soils  or  different  ionic  solutes  such  as  LiCl  or 
NaHC03  though  it  is  necessary  to  apply  the  model 
with  care  not  to  ask  more  than  it  was  designed  to 
provide  and  with  the  given  limitations  in  mind. 
(Wood-PTT) 
W87-04589 


MIGRATION  OF  SOLUTES  IN  A  CULTTVAT- 
ED  SOIL:  EFFECT  OF  PLOUGHING, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-04590 


MODELS   FOR   SIMULATING   SALT   MOVE- 
MENT IN  AGGREGATED  FTELD  SODLS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see   Field   2G. 
W87-04591 


APPLICATION  OF  SIMPLE  LEACHING 
MODELS  IN  HETEROGENEOUS  SOILS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic   entry  see   Field   2G. 

W87-04592 

EVIDENCES  FOR  THE  EXISTENCE  OF  A  RE- 
TENTION PHENOMENON  DURING  THE  MI- 
GRATION OF  A  MERCURIAL  SOLUTION 
THROUGH  A  SATURATED  POROUS 
MEDIUM, 

Strasbourg- 1  Univ.  (France).  Inst,  de  Mechanique 
des  Fluides. 
P.  Behra. 

Geoderma  GEDMAB,  Vol.  38,  No  1-4,  p  209-222, 
September  1986.  6  fig,  2  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  *  Breakthrough, 
•Retention,  'Mercury,  'Saturated  soils,  'Porous 
media,  'Aquifers,  'Model  studies,  Mercury  con- 
tamination, Aquifers,  Model  studies,  Heavy  metals, 
Hydroxides,  Oxides. 

The  possibilities  for  mercury  to  migrate  through  a 
saturated  porous  medium  were  studied  in  order  to 
estimate  the  risks  of  a  mercurial  contamination  of 
an  aquifer  from  a  polluted  area.  For  this  the  mech- 
anisms that  control  the  spreading  of  a  solution  of 
mercury  II  salt  through  a  porous  matrix,  with 
experimental,  monodimensional  models  of  the 
column  type  were  investigated.  The  porous  matrix 
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used  was  a  quartz  sand.  Different  factors  (process- 
ing of  the  porous  matrix  before  mercury  injection, 
NaCl  concentration  in  the  percolating  solution)  are 
shown  to  influence  the  breakthrough  of  mercury 
and  its  release  from  a  contaminated  porous 
medium.  NaCIO  is  able  to  release  important  quanti- 
ties of  mercury  associated  with  iron,  aluminum  and 
manganese.  The  results  suggest  that  mercury  could 
be  linked  to  the  porous  matrix  either  to  clay  miner- 
als, or  especially  to  iron,  manganese  or  aluminum 
oxides  and  hydroxides.  The  influence  of  NaCl  con- 
centration; that  ligand  Cl(-)  and  mercury  may  con- 
stitute strong  complexes,  and  that  this  could  be  the 
origin  of  a  decrease  in  possibilities  of  retention 
were  also  observed.  (Author's  abstract) 
W87-04593 


STUDY  OF  TRACER  MOVEMENT  THROUGH 
UNSATURATED  SAND, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Hydrolo- 
gy- 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04594 


CHEMICAL  TRANSPORT  UNDER  NO-TJXL 
FD2LD  CONDITIONS, 

Science  and  Education  Administration,  Beltsville, 

MD. 

T.  J.  Gish,  W.  Zhuang,  C.  S.  Helling,  and  P.  C. 

Kearney. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  251-259, 

September  1986.  4  fig,  15  ref. 

Descriptors:  *Path  of  pollutants,  'Tillage  patterns, 
•Tillage  efffects,  *Chemical  transport,  'Untilled 
fields,  'Pesticides,  'Mathematical  equations, 
'Mathematical  studies,  Atrazine,  Glyphosphate, 
Alachlor,  Cyanazine,  Pesticide  drift,  Convection- 
dispersion  equation,  Adsorption,  Degradation,  Soil 


Inadequacies  with  present  theoretical  models 
which  do  not  take  into  account  the  effect  of  soil 
structure,  soil  pore  size  distribution,  and  chemical 
diffusion  coefficients  were  revealed  in  the  study 
conducted  on  a  Coderus  silt  loam  located  in  Belts- 
ville, Maryland.  Atrazine  (2.8  kg/ha)  in  combina- 
tion with  glyphosphate  and  alachlor  or  cyanazine 
was  sprayed  on  a  field,  which  was  planted  with 
maize  Zea  mays  L.).  Seven  hours  after  applica- 
tion, 45  surface  samples  of  144  sq  cm  each  were 
removed  and  analyzed  to  determine  the  uniformity 
of  the  atrazine  application.  Five  days  later  potassi- 
um bromide  (113  kg/ha)  was  sprayed  on  the  sur- 
face and  30  surface  samples  of  144  sq  cm  each 
were  extracted  and  analyzed  for  volumetric  water 
content  and  bromide  concentration.  Throughout 
the  growing  season  five  sets  of  cores  were  extract- 
ed to  monitor  atrazine  movement  under  practical 
no-till  management.  Each  set  of  soil  cores  subse- 
quent to  atrazine  application  contained  45  and  34 
cores  for  bromide  and  atrazine,  respectively.  Each 
core  was  individually  analyzed  at  0.05  m  intervals 
to  a  depth  of  approximately  0.45  m.  Concentration 
data  were  subjected  to  a  model  that  assumed  pesti- 
cide movement  obeys  the  convection-dispersion 
equation  including  adsorption  and  degradation, 
with  water  velocity  considered  a  stochastic  vari- 
able. Analysis  of  the  bromide  data  indicates  that 
movement  was  in  response  to  convective  trans- 
port. However,  the  dispersion  coefficient  for  bro- 
mide was  greater  than  for  atrazine  by  an  order  of 
magnitude.  Predicting  adsorption  by  calculating 
the  retardation  factor  from  field  data  greatly  un- 
derestimated atrazine  transport.  (Wood-PTT) 
W87-04596 


MULTICOMPONENT  TRANSPORT  MODEL, 

Goettingen  Univ.  (Germany,  F.R.).  Abt.  Boden- 

kunde  und  Waldernahrung. 

R.  Forster. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  261-278, 

September  1986.  8  fig,  2  tab,  10  ref. 

Descriptors:  'Path  of  pollutants,  'Mathematical 
models,  'Transport  models,  'Model  studies, 
'Cation  exchange,  'Soil  matrix,  'Mathematical 
equations,  Cations,  Ion  exchange,  Equations,  Ion 
pairing,  Leaching,  Convection-5iffusion  equation, 
Breakthrough  curves. 


Ion  pairing,  multi-species  cation-exchange,  leach- 
ing, and  precipitation  of  salt  are  considered  in  a 
multicomponent  transport  model.  The  transport 
model  is  based  on  the  convection-diffusion  differ- 
ential equation  for  steady  state  water  flux  with 
mobile/immobile  water  fraction  and  storage  terms. 
The  amounts  of  ions  stored  in  the  soil  matrix  are 
computed  by  a  chemical  equilibrium  model.  The 
chemical  model  considers  the  basic  ions  Al(3+), 
S04(2-),  H(+),  OH(-),  M(  +  )  (=  Na(+),  K(+), 
Ca(2  +  ),  Mg(2  +  ),  Mn(2  +  )),  A(-)  (=  Cl(-),  N03(- 
))  with  their  complexes  in  soil  solution,  and  the 
exchangeable  cations  Al  to  the  ex  power,  M  to  the 
ex  power,  H  to  the  ex  power,  A10HS04(s)  (salt)  in 
the  soil  matrix.  The  resulting  mixed  system  of 
partial  differential  and  algebraic  equations  is  solved 
by  block-iterating  the  solution  of  the  convection- 
diffusion  equations  and  the  solution  of  the  chemical 
system.  Due  to  its  modular  organization  this  proce- 
dure may  easily  be  generalized  to  different  and 
larger  systems  of  chemical  equilibria.  The  program 
is  used  to  model  two  breakthrough  curves  of  KC1 
pulse  experiments  at  a  steady-state  water  flow  of  q 
=  0.1  cm/d  and  q  =  0.3  cm/d,  respectively.  The 
parameters  of  the  convection-diffusion  equations 
and  pK  sub  A10HS04  are  found  by  fitting.  The 
A10HS04(s)  plays  a  major  role  during  the  simula- 
tions. It  precipitates  during  the  KCl-pulse  with 
released  exchangeable  aluminum  and  is  dissolved 
again  during  a  following  regeneration  phase  of  the 
cation  exchange  complex,  thus  serving  as  an  inter- 
mediate storage  for  sulfate.  (Author's  abstract) 
W87-04597 


EXPECTED  SPECIATION  OF  DISSOLVED 
TRACE  METALS  IN  GRAVITATIONAL 
WATER  OF  ACID  SODL  PROFILES, 

Ecole  Polytechnique  Federate  de  Lausanne  (Swit- 
zerland). Inst,  de  Genie  Rural. 
A.  C.  M.  Bourg,  and  J.  C.  Vedy. 
Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  279-292, 
September  1986.  4  fig,  6  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'ADSORP2, 
'Speciation,  'Trace  metals,  'Gravitational  water, 
'Acidic  soils,  Brown  soils,  Humo-ferrugineous 
podzol,  Equilibrium,  Binding  constants,  Computer 
programs,  Computers,  Organic  matter,  Metals. 

Typical  compositions  of  major  and  minor  compo- 
nents of  gravitational  water  in  the  various  horizons 
of  two  acid  soils  (an  acid  brown  earth  and  a  humo- 
ferrugineous  podzol),  available  from  other  studies, 
are  used  to  calculate  the  expected  dissolved  specia- 
tion of  selected  trace  metals,  assuming  rapid  equi- 
librium. The  weakest  reported  binding  constants 
between  trace  metals  and  dissolved  organic  matter 
in  soils  were  used  in  the  speciation  calculations 
using  the  computer  program  ADSORP2.  In  spite 
of  the  weak  constants  used,  organic  complexes  are 
significant  species  of  trace  metals  in  both  soil 
types.  They  are  always  much  more  abundant  than 
inorganic  complexes  and  in  some  cases  (Cu  and  Pb 
in  podzol  A  sub  1  horizon)  they  are  even  present  in 
amounts  similar  to  the  free  metal.  The  fate  of  the 
trace  metals  associated  with  the  dissolved  organic 
matter  should  follow  the  dynamics  and  evolution 
of  their  organic  vectors.  The  free  metal  fraction 
whose  size  depends  on  the  organic  complexation 
constants,  is  available  for  either  biological  uptake 
(including  upward  recycling,  a  significant  phe- 
nomenon in  acid  brown  soils)  or  for  further  down- 
ward migration.  (Author's  abstract) 
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SORPTION  KINETICS  AND  TRANSPORT  OF 
PHOSPHATE  IN  SANDY  SODL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

S.  E.  A.  T.  M.  Van  der  Zee,  and  W.  H.  Van 

Riemsdijk. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  293-309, 

September  1986.  9  fig,  3  tab,  26  ref. 

Descriptors:  'Path  of  pollutants,  'Sorption,  'Ki- 
netics, 'Sorption  kinetics,  'Phosphate  transport, 
'Sand,  'Phosphates,  'Mathematical  equations, 
'Model  studies,  Soil  types,  Adsorption,  Langmuir 
kinetics,  Precipitation,  Breakthrough  curves, 
Leaching,  Isotherms. 


The  reaction  of  ortho-phosphate  (P)  with  sandy 
soil  is  described  by  two  processes:  a  fast  and  re- 
versible adsorption  according  to  Langmuir  kinet- 
ics, combined  with  a  non-equilibrium,  irreversible, 
precipitation-like  process.  The  precipitation  reac- 
tion involves  the  bulk  of  oxides  and  has  diffusion 
of  P  through  a  metal  phosphate  coating,  that  sur- 
rounds the  oxide,  as  the  rate  limiting  step.  Model 
parameters  are  assessed  by  performing  sorption 
and  desorption  experiments.  With  the  parameter 
values  obtained,  the  transport  of  P  in  packed  col- 
umns is  simulated.  Good  agreement  between  meas- 
ured and  calculated  breakthrough  curves  is  found 
for  the  transport  of  high  feed  concentration  of  P 
and  for  the  leaching  of  a  column  presaturated  with 
P.  Transport  experiments  appear  to  produce  addi- 
tional information  that  is  necessary  in  the  assess- 
ment of  model  parameters.  (Author's  abstract) 
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ANALYSIS  FOR  TRACE  AMOUNTS  OF  GEOS- 
MIN  IN  WATER  AND  FISH, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 
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MODELLING  THE  BEHAVIOUR  OF  ORGAN- 
IC CHEMICALS  IN  SODL  AND  GROUND 
WATER, 

Institute    for    Pesticide    Research,    Wageningen 

(Netherlands). 

M.  Leistra. 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  256- 

264,  June  1986.  8  fig,  18  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Organic  compounds,  'Reviews,  'Model  test- 
ing, 'Mathematical  models,  'Computer  programs, 
'Model  studies,  'Pesticides,  'Soil  properties, 
'Groundwater,  Transformation,  Soil  structure, 
Root  zone,  Field  tests,  Simulation,  Adsorption. 

The  development,  testing  and  application  of  com- 
puter models  for  the  behavior  of  organic  chemi- 
cals, especially  pesticides,  in  soil  and  ground  water 
was  reviewed.  Detailed  data  are  needed  on  the 
structure  and  properties  of  the  soil  and  ground- 
water systems,  and  on  the  flow  of  water  through 
these  systems.  Adsorption  and  transformation  of 
organic  chemicals  can  be  studied  in  the  laboratory 
and  the  results  introduced  into  the  models.  The 
mathematical  techniques  most  frequently  used  for 
the  solution  of  the  differential  equations  are  briefly 
discussed.  Some  models  for  the  behavior  of  pesti- 
cides in  the  root  zone  have  been  tested  against 
results  of  field  trials  and  some  interesting  devi- 
ations between  computations  and  measurements 
emerged.  Techniques  for  the  simulation  of  the 
behavior  of  organic  chemicals  in  the  ground-water 
zone  are  also  available.  However  input  data  for  the 
models  are  often  lacking,  as  are  also  results  of  field 
studies  for  testing  the  models.  (Author's  abstract) 
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HYDROLYTIC  STABDHTY  OF  CHEMICALS  - 
A  COMPARISON  OF  EPA  AND  OECD  PROTO- 
COLS AND  SUGGESTIONS  FOR  A  COM- 
BINED UNIVERSAL  METHOD, 

Shell  Research  Ltd.,  Sittingbourne  (England).  Sit- 

tingbourne  Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 
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EVALUATION  OF  MODELS  USED  TO  ASSESS 
THE  FATE  OF  CHEMICALS  EN  AQUATIC 
SYSTEMS, 

Shell  Research  Ltd.,  Sittingbourne  (England). 
N.  O.  Crossland,  D.  Bennett,  C.  J.  M.  Wolff,  and 
R.  P.  J.  Swannell. 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  297- 
304,  June  1986.  2  fig,  6  tab,  15  ref. 

Descriptors:  'Performance  evaluation,  'Model 
studies,  'Fate  of  pollutants,  'Aquatic  environment, 
'Water  analysis,  'Mathematical  models,  Sedi- 
ments, Vegetation,  Transport,  Biodegradation, 
Bacteria,  Evaporation,  Sinks,  Organic  compounds, 
Prediction,  Ponds,  Mixing. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

In  aquatic  toxicology  the  principle  of  assessing 
environmental  hazards  of  toxic  chemicals  is  well 
established.  Such  assessments  depend  on  compar- 
ing threshold  toxicity  concentrations  with  expect- 
ed environmental  concentrations  to  obtain  an  esti- 
mate of  the  environmental  hazard  to  aquatic  orga- 
nisms. Estimates  of  threshold  toxicity  concentra- 
tions are  usually  obtained  from  the  results  of 
chronic  toxicity  tests  using  fish  and  aquatic  inver- 
tebrates. Five  reference  chemicals,  2,5,4'-trichloro- 
biphenyl  (3-CB),  chloroform,  parathionmethyl 
(MEP),  pentachlorophenol  (PCP)  and  3,4-dichlor- 
oaniline  (DCA),  were  applied  to  experimental  out- 
door ponds  by  sub-surface  injection.  Samples  of 
water,  sediment  and  vegetation  were  removed  and 
analyzed  for  residues  at  various  intervals  after 
treatment.  The  fate  of  these  chemicals  in  the  ponds 
was  predicted  through  the  use  of  process  analyses 
and  mathematical  models.  The  predicted  rates  of 
loss  were  compared  with  experimental  observa- 
tions. Data  obtained  for  3-CB  were  fitted  to  a 
three-compartment  model  and  this  was  used  to 
calculate  the  rates  of  transport  between  water  and 
sediment,  and  between  water  and  vegetation. 
These  processes  are  primarily  dependent  on  turbu- 
lent mixing.  In  experiments  with  MEP  it  was 
shown  that  biodegradation  was  primarily  associat- 
ed with  bacterial  populations  in  the  sediment 
rather  than  with  those  suspended  in  the  water.  The 
rate  of  biodegradation  in  sediment  was  relatively 
fast  and  there  was  no  detectable  lag  phase.  The 
sediment  could  therefore  be  considered  a  sink  for 
MEP  and  the  overall  rate  of  loss  of  the  latter  was 
dependent  on  its  rate  of  transport  to  the  sediment. 
In  an  experiment  with  chloroform  there  was  rea- 
sonably good  agreement  between  predicted  and 
observed  rates  of  evaporation.  However,  observed 
rates  were  always  greater  than  predicted  rates, 
suggesting  a  systematic  bias  that  may  warrant  fur- 
ther investigation.  In  experiments  with  PCP  and 
DCA  there  was  good  agreement  between  predict- 
ed and  observed  rates  of  phototransformation.  (Al- 
exander-PTT) 
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PREDICTION  OF  BIODEGRADABILITY  BY 
THE  USE  OF  QUANTITATIVE  STRUCTURE- 
ACnvrTY  RELATIONSHIPS:  CORRELATION 
OF  BIOLOGICAL  OXYGEN  DEMAND  WITH 
ATOMIC  CHARGE  DIFFERENCE, 
Liverpool  Polytechnic  (England).  School  of  Phar- 
macy. 

J.  C.  Dearden,  and  R.  M.  Nicholson. 
Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  305- 
310,  June  1986.  1  fig,  21  ref. 

Descriptors:  'Biodegradation,  'Molecular  struc- 
ture, 'Bioaccumulation,  'Toxicity,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Biological  oxygen 
demand,  QSAR,  Quantitative  structure-activity  re- 
lationships, Atomic  charge  difference,  Prediction, 
Correlation  analysis. 

Increasing  concern  about  the  adverse  effects  of 
chemical  pollutants  in  the  environment,  and  the 
increasing  numbers  of  chemicals  being  released 
into  the  environment,  make  it  imperative  that  ways 
be  sought  to  predict  such  effects.  One  such  way  is 
by  the  use  of  quantitative  structure-activity  rela- 
tionships (QSARs)  which  correlate  physicochem- 
ical  and/or  structural  parameters  with  a  relevant 
biological  property.  Environmentally  relevant 
properties  are  bioaccumulation,  toxicity  to  an  orga- 
nism, and  biodegradability,  and  all  of  these  are 
now  the  subject  of  QSAR  studies.  The  use  of 
quantitative  structure-activity  relationships  for  the 
prediction  of  bioaccumulation,  toxicity  and  biode- 
gradability is  briefly  surveyed.  A  new  parameter- 
the  difference  of  the  modulus  of  atomic  charge 
across  a  selected  bond  in  a  molecule-is  shown  to 
correlate  extremely  well  with  5-day  biological 
oxygen  demand  for  several  series  of  compounds; 
furthermore,  the  equations  for  the  several  series 
are  then  combined  to  give  a  single,  all-embracing 
correlation  for  the  quantitative  prediction  of  biode- 
gradability. (Alexander-PTT) 
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APPLICATION  OF  REVERSE-PHASE  H.P.L.C. 
FOR  THE  DETERMINATION  OF  PARTITION 
COEFFICIENTS, 


Shell  Internationale  Research  Maatschappij  N.V., 

The  Hague  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 
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POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SOIL  AT  GROUNDWATER  LEVEL  NEAR 
AN  EARTHEN  PIT  FOR  PRODUCED  WATER 
IN  THE  DUNCAN  OIL  FIELD, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Chemistry 

B.  Davani,  K.  Lindley,  and  G.  A.  Eiceman. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA9,  Vol.  25,  No.  4,  p  299-311, 

1986.  4  fig,  1  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  Pollut- 
ants, 'Water  analysis,  'Polycyclic  aromatic  hydro- 
carbons, 'Produced  water,  'Groundwater,  'Indus- 
trial wastewater,  Aromatic  compounds,  Hydrocar- 
bons, Soil  sampling,  Trace  levels,  San  Yuan  River, 
Dispersion,  Mobility,  Partition  coefficients,  Oil 
wells. 

In  production  of  oil  and  natural  gas,  large  amounts 
of  wastewater  called  produced  water  are  generated 
at  the  well  head.  Hydrocarbons,  polycyclic  aro- 
matic hydrocarbons  (PAH),  and  alkylated  PAH 
with  two  to  four  rings  were  found  in  soil  at 
groundwater  level  down-gradient  from  an  earthen 
waste  disposal  pit  for  produced  water,  in  the 
Duncan  Oil  Field  of  NW  New  Mexico.  Depth  to 
groundwater  was  only  1  to  1.5  m  in  this  flood  plain 
of  the  San  Yuan  River.  Complex  mixtures  of  hy- 
drocarbons with  carbons  numbers  from  12  to  30 
were  detected  in  solvent  extracts  of  soil  samples 
collected  25  m  and  50  m  down-gradient  from  the 
waste  pit.  The  concentration  of  total  extracted 
organic  mass  was  as  large  as  500  ppm  at  25  m,  but 
a  reduction  in  concentration  of  90  to  100%  was 
seen  for  samples  at  50  m  on  the  same  axes.  No 
similar  contamination  was  found  in  soil  samples 
located  on  axes  drawn  up-gradient  from  the  waste 
pit.  Concentrations  for  total  PAH  in  soil  at  25  m 
distance  from  the  waste  pit  were  as  large  as  4900 
ppb  and  37  ppb  at  50  m  on  the  same  axis.  Detecta- 
ble but  trace  amounts  of  PAH  in  samples  up- 
gradient  from  the  pit  may  be  evidence  for  a  sec- 
ondary dispersion  mechanism  such  as  flooding  of 
the  region.  While  groundwater  contamination  with 
organic  compounds  from  an  earthen  waste  disposal 
pit  has  been  demonstrated  here,  mobility,  partition, 
and  fate  of  PAH  in  complex  mixtures  in  a  soil/ 
groundwater  system  remain  undetermined.  (Alex- 
ander-PTT) 
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LONG-CHAIN  ALKYLBENZENES:  THEIR  AN- 
ALYTICAL CHEMISTRY,  ENVIRONMENTAL 
OCCURRENCE  AND  FATE, 

Massachusetts  Univ.  at  Boston.  Environmental  Sci- 
ence Program. 
R.  P.  Eganhouse. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  26,  No.  3/4,  p  241-263, 
1986.  9  fig,  2  tab,  22  ref.  DOE  Contract  EY-76-03- 
0034. 

Descriptors:  'Alkylbenzene  sulfonates,  'Anionic 
surfactants,  'Detergents,  'Fate  of  pollutants,  'Path 
of  pollutants,  'Analytical  chemistry,  'Pollutant 
identification,  'Water  analysis,  Municipal 
wastewater,  Coastal  waters,  Sediments,  Outfall 
sewers,  California,  Biodegradation,  Distribution. 

Since  ca.  1950  long-chain  alkylbenzenes  have  been 
produced  industrially  for  the  synthesis  of  alkylben- 
zenesulfonates,  the  anionic  surfactants  most  com- 
monly used  in  commercial  detergents.  Prior  to 
1965  the  alkylbenzenes  were  generated  by  Friedel- 
Crafts  alkylation  of  benzene  with  tetrapropylene. 
This  reaction  produces  a  complex  assemblage  of 
phenylalkanes  (TABs)  having  highly  branched  side 
chains.  Due  to  their  stability,  the  TABs  proved  to 
be  environmentally  troublesome  and  were  ulti- 
mately replaced  (during  the  mid-1960s)  by  the 
linear  alkylbenzenes  (LABs).  The  LABs  consist  of 
a  mixture  of  secondary  phenylalkanes  with  linear 
alkyl  side  chains  ranging  in  length  from  C10  to 
CI 4.  Because  of  their  unique  structures  and  com- 
position, these  compounds  are  easily  identified  and 


measured  in  complex  environmental  samples.  The 
linear  alkylbenzenes  are  also  found  in  municipal 
wastewaters  where  their  presence  is  thought  to 
result  from  the  use  of  domestic  and  industrial  de- 
tergents. Because  they  are  synthetic  and  unlikely 
to  occur  in  other  significant  inputs  to  coastal 
marine  waters,  long-chain  alklbenzenes  have  obvi- 
ous potential  as  waste-specific  molecular  tracers. 
The  presence  of  long-chain  alkylbenzenes  in  sedi- 
ment trap  particulates  and  marine  sediments  col- 
lected near  a  major  waste  outfall  system  in  south- 
ern California  indicates  that  these  hydrocarbons 
can  survive  exposure  to  an  oxygenated  water 
column  during  sedimentation.  Whereas  changes  in 
the  isomer  composition  of  the  LABs  with  depth  in 
the  sediments  are  suggestive  of  microbial  alter- 
ation, the  vertical  distribution  of  the  TABs  and 
LABs  can  be  used  as  a  geochronological  tool  to 
reconstruct  waste  depositional  histories.  (Author's 
abstract) 
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LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOILS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble  European  Technical  Center, 
Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  5A. 
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WATER  QUALITY  OF  AGRICULTURAL 
COASTAL  PLAIN  WATERSHEDS, 

Delaware  Univ.,  Newark.  Dept.  of  Agricultural 

Engineering. 

W.  F.  Ritter. 

Agricultural  Wastes  AGWADL,  Vol.  16,  No.  3,  p 

201-216,  1986.  6  fig,  7  tab,  14  ref. 

Descriptors:  'Water  quality.  •Agricultural  water- 
sheds, 'Coastal  plains,  'Water  pollution  sources, 
•Runoff,  'Rainfall,  'Nutrients,  Base  flow,  Nitro- 
gen, Phosphorus,  Chemical  oxygen  demand,  Soil 
types,  Storms,  Streamflow,  Watersheds,  Pollution 
load. 

In  the  past  decade,  there  has  been  great  national 
concern  about  water  quality  and  its  effect  on 
public  health,  as  well  as  fish,  shellfish  and  wildlife 
safety.  Many  water  quality  monitoring  projects 
have  been  initiated  since  the  passing  of  the  Federal 
Water  Pollution  Control  Act.  Runoffs  from  six 
rural  watersheds  in  the  Coastal  Plain  were  moni- 
tored over  a  period  of  five  years.  Nitrogen,  phos- 
phorus and  COD  loading  rates  were  developed  for 
all  the  watersheds  and  related  to  land  use  and  soil 
type.  The  nitrogen,  phosphorus  and  COD  content 
of  rainfall  was  also  measured.  Annual  total  nitro- 
gen loading  rates  varied  from  3.2  to  42.5  kg/ha  and 
annual  total  phosphorus  loading  rates  from  0.37  to 
1.08  kg/ha.  More  than  50%  of  the  nitrogen  and 
phosphorus  loads  occurred  in  baseflow.  Highest 
nitrogen  loads  occurred  on  watersheds  with  well 
drained  soils.  Higher  phosphorus  loading  rates  oc- 
curred during  storm  events  on  watersheds  with 
poorly  drained  soils  than  with  well  drained  soils. 
Nitrogen,  phosphorus  and  COD  contributed  by 
rainfall  was  greater  than  the  loading  rates  occur- 
ring in  streamflow.  (Alexander-PTT) 
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AGRONOMIC     VALUE    OF    THE    SEWAGE 
SLUDGE  OF  TENERD7E.  COMPOSTING, 
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ISOLATION  OF  AN  ANAEROBIC  BACTERIAL 
CONSORTIUM  DEGRADING  PHENOLIC 
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ANALYSIS  OF  POLYCYCLIC  AROMATIC  HY- 
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SLUDGES  AND  COMPOSTS  FROM  MUNICI- 
PAL REFUSE  BY  HPLC, 

Tuebmgen  Univ.  (Germany,  F.R.).  Inst,  fuer  Or- 

ganische  Chemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04632 


DETERMINATION  OF  ULTRA  TRACE 
AMOUNTS  OF  COBALT  IN  FISH  BY  GRAPH- 
ITE FURNACE  ZEEMAN  EFFECT  ATOMIC 
ABSORPTION  SPECTROMETRY, 

Atomic  Energy  of  Canada  Ltd.,  Chalk  River  (On- 
tario). Chalk  River  Nuclear  Labs. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04633 


QUANTITY  OF  LEAD  SHOT,  NYLON  FISH- 
ING LINE  AND  OTHER  LITTER  DISCARDED 
AT  A  COARSE  FISHING  LAKE, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Newbridge-on-Wye.  Llysdinam  Field  Center. 
I.  J.  Forbes. 

Biological  Conservation  BICOBK,  Vol.  38,  No.  1, 
p  21-34,  1986.  5  fig,  2  tab,  13  ref. 

Descriptors:  *Water  pollution  sources,  'Fishing 
gear,  'Lakes,  'Litter,  'Sport  fishing,  'Fishing, 
'Recreation,  Environmental  effects,  Lead  shot, 
Nylon  fishing  line,  Fisheries. 

In  order  to  assess  the  impact  of  angling  on  the 
environment  an  attempt  was  made  to  estimate  the 
quantity  of  angler  Utter  present  around  a  popular 
coarse  fishery.  The  lake  bank  was  divided  into  nine 
site  categories  which  had  experienced  different 
degrees  of  angler  pressure.  Lead  shot,  nylon  line 
and  general  Utter  were  collected  from  sampling 
points  within  these  sites  and  used  to  estimate  total 
quantities  around  the  lake.  In  total  41000  +  or  - 
14000  lead  shot,  57  +  or  -  21  km  (96000  +  or  - 
35000  pieces)  of  nylon  line  and  106  sq  m  (5552 
pieces)  of  general  Utter  were  estimated  to  occur  on 
the  entire  bank.  The  vast  majority  of  lead  shot, 
nylon  line  and  general  Utter  was  present  in  close 
proximity  to  the  fishing  points  and  these  areas 
contained  the  highest  Utter  densities,  with  lead  shot 
up  to  137  pieces/sq  m,  nylon  line  up  to  188  pieces/ 
sq  m  (173  m/sq  m)  and  general  Utter  up  to  4 
pieces/sq  m  (2900  sq  cm/sq  m.  It  was  concluded 
that  anglers  discarded  the  majority  of  the  lead  shot 
and  nylon  pieces  during  tackle  manipulations  and 
that  anglers  were  also  the  source  of  a  substantial 
quantity  of  the  general  Utter  which  creates  a  large 
visual  impact  on  the  lake  environment.  (Author's 
abstract) 
W87-04657 


POLYCHLORINATED  BIPHENYL  RESIDUES 
IN  SOME  MARINE  ORGANISMS  FROM  THE 
BAIE  DES  ANGLAIS  (BADX-COMEAU, 
QUEBEC,  SAINT-LAWRENCE  ESTUARY), 

Department   of  Fisheries   and   Oceans,    Quebec. 

Fisheries  Research  Branch. 

C.  Delval,  S.  Fournier,  and  Y.  Vigneault. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  6,  p  823-829, 

December  1986.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Polychlorinated  biphenyls,  'Bioaccumula- 
tion, 'Mollusks,  'Fish,  'Estuaries,  Accumulation, 
Pollutants,  Baie  des  Anglais,  Baie-Comeau, 
Quebec,  Saint-Lawrence  Estuary,  Monitoring, 
Food  habits,  Habitats. 

Determination  of  the  extent  of  PCB  bioaccumula- 
tion  in  two  mollusc  species,  Mytilus  edulis  L.  and 
Buccinum  undatum  L.and  in  two  fish  species, 
Clupea  harengus  harengus  and  Anguilla  rostrata, 
from  the  Baie  des  Anglais  (Baie-Comeau,  Quebec) 
was  reported.  It  was  concluded  that  of  the  species 
examined,  the  whelk  was  the  best  organism  to 
monitor  PCB  pollution  in  view  of  its  distribution, 
nutritional  mode  and  habitat.  PCB  concentrations 
in  marine  organisms  from  the  Baie  des  Anglais 
were  not  alarming,  but  they  indicated  a  general 
habitat  deterioration.  (Wood-PTT) 
W87-04662 


MERCURY,  CADMIUM,  AND  LEAD  EV  BRIT- 
ISH OTTERS, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

C.  F.  Mason,  N.  I.  Last,  and  S.  M.  Macdonald. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  6,  p  844-849, 
December  1986.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Path  of  poUutants,  'Water  pollution 
effects,  'Sublethal  levels,  'Mercury,  'Cadmium, 
•Lead,  'Heavy  metals,  'Otters,  'Bioaccumulation, 
England,  Accumulation,  Fish,  PoUutants,  Food 
chains,  Mortahty,  Toxicity. 

Otters  are  at  the  top  of  the  food  chain  and  feed 
largely  on  fish  so  they  are  especially  vulnerable  to 
the  effects  of  bioaccumulation  of  poUutants  since 
their  aquatic  habitat  is  often  contaminated  by 
chemical  wastes  from  agricultural,  industrial  and 
domestic  sources.  There  is  Uttle  pubUshed  data  on 
heavy  metals  in  tissues  of  European  otters,  there- 
fore the  mercury,  lead  and  cadmium  levels  in  the 
tissues  of  British  otters  was  reported.  Analyses 
wereperformed  by  atomic  absorption  spectrosco- 
py. The  results  obtained  suggested  that  metal  con- 
tamination at  present  is  not  causing  direct  mortali- 
ty of  otters  though  some  of  the  animals  examined 
contained  levels  of  mercury  and  lead  which  ap- 
proached concentrations  known  to  produce  suble- 
thal effects  in  other  mammals.  (Wood-PTT) 
W87-04665 


ESTIMATES  OF  NITRATE  FORMATION  D4 
RATN  AND  SNOW  SYSTEMS, 

Ford  Motor  Co.,  Dearborn,  MI. 

T.  Y.  Chang. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  91,  No.  2,  p  2805-2818,  February  20,  1986.  3 

fig,  3  tab,  46  ref,  append. 

Descriptors:  'Mathematical  models,  'Water  poUu- 
tion  sources,  'Acid  rain,  'Nitrates,  'Rain,  'Snow, 
'Chemical  reactions,  Conservation  equations,  Hy- 
drometeors,  Cloud  liquid  water,  Snowflakes, 
Equations,  Scavenging. 

Starting  from  gas-phase  and  heterogeneous  chemi- 
cal reaction  mechanisms  of  NO  sub  y  species  of 
oxides  of  nitrogen  and  conservation  equations  for 
chemical  species  and  hydrometeors  (cloud  drop- 
lets, raindrops,  and  snowflakes),  approximate  ex- 
pressions for  estimating  nitrogen  oxide  concentra- 
tions and  nitrate  formation  in  storm  systems  have 
been  derived.  These  expressions  are  intended  for 
moderately  polluted,  regional  areas  and  for  the 
average  situations  of  large  rain  or  snow  systems 
where  there  is  widespread  weakly  ascending  air 
motion.  With  input  parameters  which  are  repre- 
sentative of  average  summer  rainstorms  and  winter 
snowstorms  in  the  northeastern  United  States, 
HN03  generated  within  the  storm  systems  (by 
scavenging  of  N03,  N205,  and  HN03)  is  shown 
to  contribute  up  to  10-30  micro-M/L  in  the  ground 
level  precipitation  water.  In  this  estimate,  contribu- 
tions from  the  moderately  poUuted,  lowest  layer 
(1-2  km)  alone  have  been  included,  and  N205  and 
N03  as  weU  as  HN03  have  been  assumed  to  be 
irreversibly  scavenged  by  hydrometeors  to 
produce  aqueous  nitrate.  (Author's  abstract) 
W87-04676 


CHEMICAL  AND  MICROPHYSICAL  STUDIES 
OF  NONPRECnTTATING  SUMMER  CLOUD 
DS  ONTARIO,  CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

W.  R.  Leaitch,  J.  W.  Strapp,  H.  A.  Wiebe,  K.  G. 

Anlauf,  and  G  A.  Isaac. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  91,  No.  11,  p  11821-11831,  October  20,  1986.  8 

fig,  5  tab,  45  ref. 

Descriptors:  'Remote  sensing,  'Water  pollution 
sources,  'Water  analysis,  'Acid  rain,  'Clouds, 
'Cloud  liquid  water,  'Chemical  studies,  'Micro- 
physical  studies,  'Cloud  water  acidification, 
Canada,  Acidification,  Cumulus  clouds,  Stratocu- 
mulus  clouds,  Aerosols,  Ontario. 

During  the  faU  of  1981  and  the  summer  of  1982, 
airborne  and  ground-level  field  studies  were  con- 


ducted in  southern  and  central  Ontario  to  investi- 
gate the  processes  leading  to  cloud  water  acidifica- 
tion. Aircraft  measurements  were  made  of  aerosol 
particles,  cloud  droplets,  and  cloud  liquid  water 
content.  Cloud  water  samples  were  coUected  in 
nonprecipitating  cumulus  and  stratocumulus 
clouds  and  analyzed  for  water  concentrations  of 
S04(2-),  N03(-),  Cl(-),  Na(+),  NH4(-|-),  Ca(2+), 
Mg(2+),  and  H(+).  Aerosol  composition  was 
studied  at  a  rural  location  on  the  ground.  The 
ground-level  aerosol  composition  was  compared 
with  the  cloud  water  composition.  Observations  of 
the  vertical  variation  of  the  aerosol  particle  size 
distribution  were  used  to  justify  this  procedure,  but 
it  was  assumed  that  the  relative  fraction  of  submi- 
cron  aerosol  S04(2-)  did  not  vary  between  the 
ground  and  cloud  base  during  individual  flights.  In 
this  way  the  cloud  water  S04(2-)  was  explained  by 
the  nucleation  of  water  droplets  on  sulfate  aerosol 
particles  in  at  least  nine  of  11  cases  studied.  In 
several  of  the  cases  the  concentration  of  N03(-) 
measured  in  cloud  water  samples  was  much  higher 
than  could  be  accounted  for  by  the  measurement 
of  below-cloud  aerosol  N03(-)  plus  gaseous 
HN03.  Similarly,  concentrations  of  Ca(2+)  found 
in  the  cloud  water  far  exceeded  concentrations 
measured  in  the  aerosol.  (Author's  abstract) 
W87-04677 


RATE  OF  PRECIPITATION  SCAVENGING  OF 
NITRATES  ON  CENTRAL  LONG  ISLAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Dept.  of 

Mechanical  Engineering. 

K.  R.  Sperber,  and  S.  Hameed. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  91,  No.  11,  p  11833-11839,  October  20,  1986.  2 

fig,  4  tab,  40  ref. 

Descriptors:  'Fate  of  poUutants,  'Weather  data 
coUections,  'Acid  rain,  'Precipitation,  'Nitrates, 
'Nitrate  scavenging,  'RainfaU,  'Scavenging  coeffi- 
cients, 'Mathematical  equations,  'Model  studies, 
Snow,  Long  Island,  Statistics,  Deposition,  Com- 
parison studies,  Stochastic  process,  Prediction. 

By  comparing  deposition  of  nitrate  in  successive 
hours  of  precipitation  samples  taken  over  a  six  year 
period  at  Brookhaven  National  Laboratory,  Long 
Island,  NY,  the  scavenging  coefficients  in  air  for 
nitrate  under  a  variety  of  meteorological  and  sea- 
sonal conditions  were  estimated.  The  square  root 
transformation  of  the  scavenging  coefficients  to  the 
1/2  power  yields  an  approximately  normal  distri- 
bution; the  mean  value  is  0.0001 1/s,  in  general 
agreement  with  previous  experimental  and  theoret- 
ical estimates.  An  interesting  property  of  the  distri- 
bution of  the  scavenging  coefficients  is  that  the 
ratio  of  their  mean  value  to  the  1/2  power  to  the 
standard  deviation  varies  Uttle  from  2.4  for  various 
subsets  of  data;  this  property  may  limit  the  choice 
of  stochastic  models  which  describe  the  scaveng- 
ing process.  A  trend  analysis  of  the  relationship 
between  scavenging  coefficients  and  rainfall  rate 
indicates  that  the  scavenging  coefficient  of  nitrate 
does  not  increase  for  rainfall  rates  <  or  =  3.2 
mm/h.  The  indicated  increase  at  greater  rainfall 
rates  is  qualitatively  similar  to  model  predictions, 
but  is  based  upon  a  small  number  of  data  points. 
The  mean  scavenging  coefficient  for  winter  rain 
events  is  greater  than  for  snow.  (Author's  abstract) 
W87-04678 


TRANSPORT  OF  OZONE  BETWEEN  BOUND- 
ARY LAYER  AND  CLOUD  LAYER  BY  CUMU- 
LUS CLOUDS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Boulder,  CO.  Environmental  Sciences  Group. 
For  primary  bibUographic  entry  see  Field  2B. 
W87-04679 


CHEMISTRY  OF  OH  IN  REMOTE  CLOUDS 
AND  ITS  ROLE  IN  THE  PRODUCTION  OF 
FORMIC  ACID  AND  PEROXYMONOSUL- 
FATE, 

Harvard  Univ.,  Cambridge,  MA.  Center  for  Earth 

and  Planetary  Physics. 

D.  J.  Jacob. 

Journal  of  Geophysical  Research  D)  JGRDE3, 

Vol.  91,  No.  9,  p  9807-9826,  August  20,  1986.  12 

fig,  4  tab,  106  ref.  NASA  Grant  NAGW-731;  NSF 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

Grant  ATM-83-17009. 

Descriptors:  *Water  pollution  sources,  ♦Acid  rain, 
•Clouds,  'Hydroxy  radicals,  *Formic  acid,  ♦Per- 
oxymonosulfate, 'Chemical  reactions,  'Cloud 
liquid  water,  'Model  studies,  Chemical  equations, 
Oxidation,  Chemical  mechanisms. 

The  chemistry  of  OH  in  a  remote  nonprecipitating 
tropical  cloud  is  studied  with  a  coupled  gas-phase 
and  aqueous-phase  chemical  model.  The  model 
takes  into  account  the  radial  dependence  of  the 
concentrations  of  short-lived  aqueous-phase  spe- 
cies, in  particular  03(aq)  and  OH(aq).  The  radical 
OH(aq)  is  produced  rapidly  by  the  aqueous-phase 
reactions  02(-)  +  03  and  H202  +  hv  and  is 
removed  primarily  by  oxidation  of  H2C(OH)2. 
H202,  and  HCOO(-).  Gas-droplet  transfer  of  OH 
must  be  modeled  as  a  reversible  process,  that  is,  the 
droplets  cannot  be  assumed  to  be  diffusion-limited 
OH(g)  sinks.  A  strong  OH(aq)  concentration  gradi- 
ent exists  between  the  surface  and  the  interior  of 
the  droplets.  The  concentration  of  OH(aq)  is 
strongly  dependent  on  pH  but  is  only  weakly 
dependent  on  the  sticking  coefficient,  the  droplet 
radius,  or  the  liquid  content  of  the  cloud.  Formic 
acid  is  rapidly  produced  by  the  aqueous-phase 
reaction  H2C(OH)2  +  OH,  but  HCOO(-)  is  in  turn 
rapidly  oxidized  by  OH(aq).  The  HCOOH  concen- 
tration in  cloud  is  shown  to  be  strongly  dependent 
on  cloud  water  pH;  clouds  with  pH  greater  than  5 
are  not  efficient  HCOOH  sources.  A  novel  mecha- 
nism is  proposed  for  the  oxidation  of  S(IV)  by 
OH(aq).  The  main  product  is  predicted  to  be 
HS05(-)  (peroxymonosulfate).  Peroxymonosulfate 
appears  to  be  stable  in  remote  clouds  and  could 
contribute  a  large  fraction  of  total  cloud  water 
sulfur.  (Author's  abstract) 
W87-04682 


ANALYSIS    OF    REMOTE    MEASUREMENTS 

OF   TROPOSPHERIC   CARBON    MONOXIDE 

CONCENTRATIONS    MADE    DURING    THE 

1979    SUMMER     MONSOON     EXPERIMENT 

(MONEX), 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Earth  and  Planetary  Sciences. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-04683 


CHANGES  IN  PRECIPITATION  CHEMISTRY 
AT  DYE  3,  GREENLAND, 

State  Univ.  of  New  York  at  Buffalo.  Ice  Core  Lab. 
R.  C.  Finkel,  C.  C.  Langway,  and  H.  B.  Clausen. 
Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  9,  p  9849-9855,  August  20,  1986.  4  fig, 
1  tab,  17  ref.  NSF  Grant  DDP-81 17750. 

Descriptors:  ♦Path  of  pollutants,  *Anthropogenic 
sources,  *Chemical  composition,  'Chemical  pre- 
cipitation, *Ions,  *Ice,  Nitrates,  Sulfates,  Anthro- 
pogenic sources,  Conductivity,  Greenland,  Season- 
al variation,  Deposition. 

Measurements  of  the  chemical  composition  (Cl(-), 
N03(-),  S04(2-),  and  H(+))  of  ice  core  samples 
from  Dye  3,  Greenland,  show  recent  increases  in 
the  concentration  of  nitrate  and  sulfate  which  can 
be  attributed  to  anthropogenic  sources.  These  an- 
thropogenic sources  have  changed  not  only  the 
magnitude  of  impurity  levels  in  Greenland  snow 
but  also  the  seasonal  pattern  of  impurity  concentra- 
tion. The  observed  change  in  seasonal  deposition 
patterns  between  preindustrial  and  industrial  times 
is  used  to  analyze  the  sources  of  both  natural  and 
anthropogenic  impurities  in  Greenland.  (Author's 
abstract) 
W87-04685 


SPECIATION,  PHOTOSENSITIVITY,  AND  RE- 
ACTIONS OF  TRANSITION  METAL  IONS  IN 
ATMOSPHERIC  DROPLETS, 

Bell  Communications  Research,  Inc.,  Holmdel,  NJ. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04686 


SURROGATE-ASSISTED       DETERMINATION 
OF  2,3,7,8-TETRACHLORODIBENZO-P- 

DIOXIN  IN  FISH  BY  ELECTRON  CAPTURE 
CAPILLARY  GAS  CHROMATOGRAPHY, 


Food  and  Drug  Administration,  Washington,  DC. 

Contaminants  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04691 


ATMOSPHERIC  DEPOSITION  IN  FENNO- 
SCANDIA:  CHARACTERISTICS  AND  TRENDS, 

Norsk  Inst,  for  Luftforskning,  Kjeller. 

A.  Semb,  and  H.  Dovland. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  5-16,  September  1986.  6  fig,  2  tab,  15 

ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
♦Water  analysis,  *Air  pollution,  ♦Precipitation, 
•Sulfur  emissions,  Europe,  Scavenging,  Transport, 
Fuel,  Air  quality  data,  Statistical  analysis,  Chemi- 
cal analysis,  Deposition. 

An  overview  of  the  present  situation  with  respect 
to  long-range  transport  and  deposition  of  S  and  N 
compounds  in  Northern  Europe  is  presented.  The 
discussion  is  based  on  known  emission  trends  and 
changes  in  fossil  fuel  consumption  patterns,  and  a 
record  of  precipitation  chemistry  and  air  quality 
data  for  background  sampling  stations  since  the 
early  1970s.  Chemical  analyses  of  daily  precipita- 
tion samples  from  'background'  stations  in  Europe 
are  discussed  together  with  measurements  of  air- 
borne S02  and  sulfate  aerosol,  and  trends  in 
energy  usage  and  S02  emissions.  Emission  sources 
contributing  to  the  major  part  of  the  concentra- 
tions of  sulfate  and  nitrate  in  precipitation  are 
mostly  500  to  1000  km  from  the  receptor  area. 
Although  there  are  no  general  statistically  signifi- 
cant trends  in  the  precipitation  chemistry  data, 
minor  changes  point  to  an  effect  of  reduced  S02 
emissions  in  some  areas.  The  daily  data  can  be  used 
to  infer  general  conclusions  with  respect  to  pre- 
cipitation scavenging  efficiency.  (Alexander-PTT) 
W87-04694 


ACIDIC  DEPOSITION  AND  ITS  EFFECTS  ON 
THE  FORESTS  OF  NORDIC  EUROPE, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04695 


MEASURTNG   DRY   DEPOSITION:   A   RE-AS- 
SESSMENT OF  THE  STATE  OF  THE  ART, 

National   Oceanic  and   Atmospheric   Administra- 
tion, Oak  Ridge,  TN.  Air  Resources  Atmospheric 
Turbulence  and  Diffusion  Lab. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04699 


POLLUTANT  WET  DEPOSITION  MECHA- 
NISMS EM  PRECD7ITATION  AND  FOG 
WATER, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

L.  A.  Barrie,  and  R.  S.  Schemenauer. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  91-104,  September  1986.  5  fig,  33  ref. 

Descriptors:  *Water  pollution  sources,  'Acid  rain, 
♦Path  of  pollutants,  ♦Precipitation,  ♦Wet  deposi- 
tion, Fog  water,  Scavenging,  Cloud  physics,  Air 
pollution,  North  America,  Weather  systems. 

Wet  deposition  of  acid-related  substances  takes 
place  by  two  processes:  precipitation  scavenging 
and  fog  water  impaction/sedimentation  on  natural 
surfaces.  The  relative  importance  of  each  deposi- 
tion pathway  depends  on  the  frequency  of  occur- 
rence of  precipitation  or  fog,  the  magnitude  of  the 
event  and  the  efficiency  of  pollutant  removal  by 
each  mechanism.  The  latter,  in  turn,  is  governed 
by  the  type  of  cloud  or  fog,  complex  precipitation 
formation  mechanisms  and  cloud-surface  interac- 
tions. These  factors  are  examined  in  the  light  of 
current  knowledge.  Particular  emphasis  is  placed 
on  how  cloud  micro-physical  as  well  as  air  and 
precipitation  measurements,  made  aloft  by  aircraft 
and  at  the  ground,  have  been  used  to  further 
knowledge  of  wet  deposition  mechanisms.  Future 
research  is  needed  to  quantify  the  importance  of 
the  fog-water  deposition  pathway  in  eastern  North 


America  to  better  understand  the  interaction  of 
gaseous  pollutants  with  cloud  and  fog-water  and  to 
improve  knowledge  of  pollutant  scavenging  proc- 
esses in  mesoscale  and  synoptic  weather  systems. 
(Author's  abstract) 
W87-04700 


ATMOSPHERIC  MEASUREMENTS  OF  NI- 
TROGEN DIOXIDE  WITH  A  SENSITIVE  LU- 
MESOL  INSTRUMENT, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04701 


RAIN,  SNOW  AND  LAKE  WATER  CHEMIS- 
TRY ON  AND  NEAR  THE  PRECAMBRIAN 
SHIELD  OF  WESTERN  CANADA, 

Saskatchewan  Research  Council,  Saskatoon. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04702 


ACIDIC  PRECIPITATION  EN  WESTERN 
NORTH  AMERICA:  TRENDS,  SOURCES,  AND 
ALTITUDE  EFFECTS  EM  NEW  MEXICO  1979- 
1985, 

New  Mexico  Inst,  of  Mining  and  Technology, 
Socorro. 

C.  J.  Popp,  D.  K.  Brandvold,  A.  Long,  and  L. 
Warneke. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  125-133,  September  1986.  1  fig,  3  tab,  15 
ref.  New  Mexico  State  Mining  and  Mineral  Re- 
sources Research  Inst.  Project  9C-EF-10-9. 

Descriptors:  ♦Water  pollution  sources,  ♦Altitude 
effects,  ♦Acid  rain,  ♦Precipitation,  Deposition,  Sul- 
fates, Sulfur  emissions,  Isotope  studies,  Scaveng- 
ing, Air  pollution,  Smelters,  New  Mexico,  North 
America. 

Determination  of  the  presence  of  acidic  precipita- 
tion in  the  Rocky  Mountain  and  southwestern 
desert  regions  of  the  western  United  States  has 
only  recently  received  attention  in  the  acid  rain 
literature.  Because  of  the  low  population  density, 
lack  of  industrialization  and  urbanization,  and  alka- 
line nature  of  much  of  the  soil,  it  has  generally 
been  assumed  that  acidic  precipitation,  even  if 
present,  would  probably  not  have  deleterious  ef- 
fects. However,  the  volume-weighted  pH  values 
often  average  less  than  5  and,  therefore,  may  be 
cause  of  concern,  specifically  at  high  altitudes. 
Volume-weighted  pH  values  in  central  New 
Mexico  have  averaged  3.8  to  5.1  during  the  period 
1979-1985.  Samples  collected  at  a  high  altitude  site 
(3200m)  have  lower  pH  values  than  found  for  low 
altitude  samples  (1400m).  Both  dry  deposition  and 
event-averaged  pH  values  have  been  higher  than 
the  volume-weighted  averages  due  to  neutraliza- 
tion by  terrestrial  material.  During  the  period 
1980-1984,  changes  in  pH  values  and  wet  sulfate 
loading  have  correlated  to  S02  emissions  from 
regional  non-ferrous  smelters.  Sulfur  isotope  analy- 
ses of  sulfate  extracted  from  regional  rain  samples 
yielded  a  delta  34S  sub  CD(%)  of  +  .391  +  or  - 
.11,  indicating  very  little  regional  differentiation 
which,  in  turn,  suggests  that  the  regional  atmos- 
pheric sulfate  scavenged  by  precipitation  is  well- 
mixed  and  relatively  homogeneous.  (Alexander- 
PTT) 
W87-04703 


PATTERNS  OF  ACID  DEPOSITION  TO  A 
DANISH  SPRUCE  FOREST, 

Technical  Univ.  of  Denmark,  Lyngby.   Lab.  of 

Environmental  Science  and  Ecology. 

N  E.  v  Freiesleben,  C.  Ridder,  and  L.  Rasmussen. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  135-141,  September  1986.  1  fig,  1  tab,  21 

ref. 

Descriptors:  ♦Water  pollution  sources,  ♦Acid  rain, 
♦Precipitation,  ♦Throughfall,  ♦Path  of  pollutants, 
♦Canopy,  ♦Forests,  Water  analysis,  Anions,  Ca- 
tions, Acidity,  Denmark,  Spruce  trees. 

The  chemical  composition  of  precipitation  is  sub- 
stantially altered  on  passage  through  a  tree  canopy 
due  to  downwash  of  particles  and  gases  deposited 
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on  the  plant  surface  as  well  as  uptake  and  release 
of  substances  by  the  tree.  Significant  spatial  varia- 
tion in  throughfall  chemistry  must  be  expected. 
Bulk  precipitation  and  bulk  throughfall  was  col- 
lected during  the  period  September  to  November 
1984  in  a  Danish  spruce  forest.  Samples  were  ana- 
lyzed for  all  major  anions  and  cations  as  well  as 
strong  and  total  acidity.  The  acid  load  to  the  forest 
ecosystem  was  estimated  adding  the  throughfall 
fluxes  of  protons  (79  eq/ha/mo),  ammonium  (99 
eq/ha/mo)  and  a  calculated  estimate  of  the  protons 
buffered  by  exchange  processes  in  the  canopy  (75 
eq/ha/mo).  This  is  still  a  minimum  estimate  but  it 
exceeds  the  proton  load  determined  by  pH  meas- 
urement in  bulk  throughfall  and  bulk  precipitation 
by  factors  of  3  and  6,  respectively.  Throughfall 
fluxes  of  all  major  cations  and  anions  except  am- 
monium decreased  with  distance  from  the  trunk. 
(Alexander-PTT) 
W87-O4704 


CHEMICAL  COMPOSITION  OF  PRECIPITA- 
TION AT  LONG  ISLAND,  NY, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Energy  and  Environment. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O4705 


COMPARISON  OF  SUMMER  AND  WINTER 
MEASUREMENTS  OF  ATMOSPHERIC  NI- 
TROGEN AND  SULPHUR  COMPOUNDS, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04706 


LICHEN  SULPHUR  AND  LEAD  LEVELS  IN 
RELATION  TO  DEPOSITION  PATTERNS  IN 
EASTERN  CANADA, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

E.  M.  Zakshek,  K.  J.  Puckett,  and  K.  E.  Percy. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  161-169,  September  1986.  8  fig,  17  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  *Acid  rain,  'Precipitation,  'Lichens, 
•Deposition  patterns,  'Sulfates,  *Lead,  Canada, 
Spatial  distribution,  Regional  analysis,  Ontario, 
Newfoundland,  Emissions. 

The  atmosphere  is  an  important  pathway  for  the 
dispersion  of  potentially  toxic  elements.  Large  spa- 
tial and  temporal  variations  in  element  deposition 
occur  making  it  difficult  to  define  trends  in  deposi- 
tion on  a  regional  scale.  Consequently,  various 
plant  types  which  accumulate  these  elements  have 
been  used  to  monitor  these  trends.  Both  lichens 
and  mosses  have  been  used  extensively  to  monitor 
deposition  because  they  are  dependent  to  a  large 
extent  on  wet  and  dry  deposition  to  the  plant 
surface  for  their  mineral  nutrients.  The  high  reten- 
tion capacity  of  these  plants  results  in  plant  ele- 
ment concentrations  in  excess  of  their  expected 
physiological  needs.  This  high  retention  capacity 
together  with  their  perennial  nature  has  led  to  the 
extensive  use  of  these  plants  as  long  term  integra- 
tors of  atmospheric  elemental  deposition.  Marked 
differences  exist  between  the  S  and  Pb  concentra- 
tion in  Cladina  rangiferina  collected  from  eastern 
Canada  and  the  Northwest  Territories,  Canada. 
These  differences  reflected  the  differing  emission/ 
deposition  rates  in  the  two  regions.  The  spatial 
distribution  of  S  and  Pb  in  the  lichen  from  eastern 
Canada  is  described  in  detail.  Mean  S  concentra- 
tions ranged  from  329  to  959  microgram(ug)/g;  Pb 
concentrations  varied  in  the  range  3  to  21  ug/g.  A 
regional  gradient  in  lichen  S  concentrations  was 
evident  with  the  highest  concentrations  being 
found  in  central  and  north-central  Ontario  and  the 
lowest  in  Newfoundland.  A  regional  gradient  for 
Pb  was  apparent  but  was  not  as  well  defined  as 
that  for  S.  The  regional  distribution  of  S  illustrated 
by  the  lichen  agreed  with  another  indirect  meas- 
urement of  S  deposition.  Lichen  S  concentrations 
correlated  with  measured  wet  sulfate  deposition. 
(Alexander-PTT) 
W87-04707 


DISTRIBUTION  OF  POLLUTANTS  NEAR  A 
FRONTAL  SURFACE:  A  COMPARISON  BE- 
TWEEN FIELD  EXPERIMENT  AND  MODEL- 
ING, 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

C.  M.  Banic,  O.  A.  Isaac,  H.  R.  Cho,  and  J.  V. 

Iribarne. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  171-177,  September  1986.  2  fig,  4  ref. 

Descriptors:  *Weather  systems,  *Acid  rain,  *Path 
of  pollutants,  *Water  pollution  sources,  'Compari- 
son studies,  *Field  tests,  *Model  studies,  Air  pollu- 
tion, Atmospheric  physics,  Clouds,  Mathematical 
models,  Remote  sensing,  Air  chemistry,  Pollutant 
distribution,  Canada. 

Frontal  systems  are  responsible  for  much  of  the 
precipitation,  often  quite  acidic,  that  falls  on  the 
acid  sensitive  areas  of  North  America.  The  distri- 
bution of  pollutants  near  the  frontal  surface  is  of 
interest  since  fronts  form  the  boundary  between 
different  air  masses,  which  often  have  very  differ- 
ent pollutant  concentrations.  A  number  of  frontal 
systems  passed  through  the  experimental  area 
during  the  1984  North  Bay  Acid  Snow  Study. 
Two  different  cold  frontal  systems  were  examined 
using  aircraft  instrumented  for  cloud  and  air  chem- 
istry, and  cloud  microphysics  measurements.  A 
distinct  maximum  in  aerosol  particle  number  con- 
centration was  detected  near  both  frontal  surfaces. 
In  at  least  one  case,  a  peak  in  NOx  concentrations 
was  observed  simultaneously  with  the  aerosol  par- 
ticle maximum.  Using  a  model  of  frontogenesis,  the 
aerosol  particle  layer  can  be  explained  in  terms  of 
air  circulations  associated  with  a  front.  The  model 
also  demonstrates  how  better  flight  plans  might  be 
designed  for  air  chemistry  studies  using  aircraft. 
(Alexander-PTT) 
W87-04708 


MONTHLY  MEAN  SPATIAL  VARIATIONS  OF 
DRY  DEPOSITION  VELOCITIES  OF  OXIDES 
OF  SULPHUR  AND  NITROGEN, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). 

E.  C.  Voldner,  and  A.  Sirois. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  179-186,  September  1986.  2  fig,  18  ref. 

Descriptors:  *Water  pollution  sources,  *Acid  rain, 
•Path  of  pollutants,  *Acid  deposition,  *Air  pollu- 
tion, *Model  studies,  *Regional  analysis,  Sulfur 
oxides,  Nitrogen  oxides,  Oxides,  Weather  data  col- 
lections, Spatial  variation,  Reviews,  Deposition  ve- 
locity, Deposition. 

Dry  deposition  processes  play  an  important  role  in 
delivering  acidic  SOx  and  Nox  to  the  surface. 
Modeled  regional  S  and  N  budgets  in  North  Amer- 
ica indicate  that  about  half  of  the  total  deposition  is 
dry  deposited.  Thus,  there  is  advantage  to  be 
gained  in  more  accurately  representing  dry  deposi- 
tion in  'acid  deposition'  model  calculations.  A 
scheme,  based  on  a  resistance  analogy,  for  estimat- 
ing areal-average  deposition  velocities  of  gaseous 
and  particulate  oxides  of  S  and  N  is  used.  From  a 
literature  review  of  observations,  estimates  of  sur- 
face resistances  for  gases  and  near  surface  resist- 
ances for  particles  are  obtained.  Boundary  layer 
theory  and  meteorological  data  are  used  to  esti- 
mate aerodynamic  resistances  for  gases  and  partic- 
ulates as  well  as  near  surface  resistance  for  gases. 
Coupled  with  information  on  land-use,  monthly 
mean  dry  deposition  velocity  fields  are  obtained. 
The  parameterization  schemes  and  the  required 
data  bases  are  briefly  reviewed.  Spatial  and  tempo- 
ral variation  in  dry  deposition  velocities  of  the 
oxides  are  discussed.  (Author's  abstract) 
W87-04709 


EFFECT  OF  A  STRATUS  CLOUD  ON  THE  RE- 
DISTRIBUTION AND  TRANSFORMATION  OF 
POLLUTANTS, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
H.-R.  Cho,  J.  V.  Iribarne,  T.  A.  Kavassalis,  O.  T. 
Melo,  and  Y.  T.  Tarn. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  195-203,  September  1986.  3  fig,  3  tab,  3 
ref.  Canadian  Electrical  Assoc.  Contract  403  G 


348. 

Descriptors:  *Path  of  pollutants,  *Acid  rain,  *Fate 
of  pollutants,  *Stratus  clouds,  'Mathematical 
models,  'Weather  systems,  'Precipitation,  Free 
radicals,  Scavenging,  Temperature  effects,  Atmos- 
pheric physics,  Model  studies. 

The  role  of  clouds  in  the  transport  and  transforma- 
tion of  air  pollutants  is  one  of  the  main  problems  in 
acid  rain  research.  A  great  deal  of  research,  both 
experimental  and  theoretical,  is  being  done  to  im- 
prove understanding  of  the  role  of  clouds.  A  sche- 
matic bidimensional  model  was  developed  to  de- 
scribe an  extended  stratus  formed  by  warm,  moist 
air  in  a  frontal  system.  Parcel  trajectories  are  fol- 
lowed through  the  cloud,  and  the  formation  of 
precipitation  is  considered  on  the  basis  of  simple 
assumptions.  To  the  dynamic  description,  a  chemi- 
cal module  was  coupled,  which  includes  the  oxida- 
tion of  S02  in  aqueous-phase  (by  H202,  03  and 
radicals  scavenged  from  interstitial  air)  and  that  of 
NO  and  N02  in  gaseous  phase  with  subsequent 
dissolution  of  HN02  and  HN03.  The  pH  of  pre- 
cipitation is  calculated.  Sensitivity  tests  were  run 
to  study  the  influence  of  various  dynamic,  micro- 
physical  and  chemical  parameters,  such  as  cloud 
base  temperature,  cloud  thickness,  vertical  veloci- 
ties, initiation  temperature  and  distribution  of  pre- 
cipitation in  the  cloud,  and  the  initial  concentra- 
tions of  different  chemical  species.  (Alexander- 
PTT) 
W87-04711 


MODELING  OF  THROUGHFALL  CHEMIS- 
TRY AND  INDIRECT  MEASUREMENT  OF 
DRY  DEPOSITION, 

Oklahoma    State    Univ.,    Stillwater.    School    of 

Chemical  Engineering. 

A.  H.  Johannes,  Y.  L.  Chen,  K.  Dackson,  and  T. 

Suleski. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  211-216,  September  1986.  8  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Throughfall, 
'Acid  rain,  'Path  of  pollutants,  'Water  pollution 
sources,  'Precipitation,  'Dry  deposition,  'Canopy, 
'Water  analysis,  'Pollutant  identification,  'For- 
ests, Leaching,  Watersheds,  Leaves,  Washoff,  Pre- 
diction, Estimating. 

Precipitation  over  a  forested  watershed  is  altered 
by  interaction  with  plant  surfaces  which  act  as  a 
filter  for  airborne  gases  and  particles.  This  results 
in  a  major  transfer  to  the  forest  floor  of  materials 
captured,  washed,  and  leached  from  the  forest 
canopy.  Sequential  samples  of  wetfall  and  sequen- 
tial samples  of  throughfall  under  deciduous  and 
coniferous  trees  were  collected  and  chemically 
analyzed  for  major  anions  and  cations.  A  simple 
washoff,  mixing  model  based  on  leaf  area  index 
was  used  to  simulate  throughfall  chemistry  and  to 
decouple  foliar  exudation  from  dry  deposition. 
Model  results  gave  excellent  predictions  of  the 
measured  sequential  throughfall  using  estimated 
values  of  dry  deposition.  "The  model  can  also  be 
used  to  calculate  dry  deposition,  if  the  sequential 
throughfall  data  and  wetfall  data  are  used  as  input 
variables.  (Author's  abstract) 
W87-04713 


RAINFALL  ACIDITY  IN  NORTHERN  BRIT- 
AIN -  EXPLORING  THE  DATA, 

Institute  of  Terrestrial  Ecology,  Edinburgh  (Scot- 
land). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04716 


ROLE  OF  ALKALINE  MATERIALS  IN  PRE- 
CIPITATION CHEMISTRY:  A  BRIEF  REVIEW 
OF  THE  ISSUES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
D.  F.  Gatz,  W.  R.  Barnard,  and  G.  J.  Stensland. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  245-251,  September  1986.  2  tab,  12  ref. 
NOAA  Contract  NA82RAC00153,  NSF  Grant 
ATM  83-16643. 

Descriptors:  'Fate  of  pollutants,  'Acid  rain,  'Pre- 
cipitation,  'Alkaline  materials,   'Water  pollution 
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Group  5B — Source*  Of  Pollution 

sources,  'Reviews,  Deposition,  Emissions,  Mathe- 
matical models,  Model  studies,  Monitoring,  Weath- 
ering, Air  pollution. 

A  brief  overview  of  the  relatively  unexplored  role 
of  alkaline  materials  in  precipitation  chemistry  is 
provided.  Alkaline  materials  can  play  fully  as  im- 
portant a  role  as  acidic  materials  in  determining 
pH.  Comparison  of  Ca/K  and  Ca/Mg  ratios  in 
precipitation  and  dry  deposition  with  those  in 
likely  sources  indicates  that  both  unpaved  roads 
and  soils  make  important  contributions.  Elemental 
emissions  fluxes  have  been  derived  from  literature 
estimates  of  mass  emissions  fluxes  and  element 
abundances  in  the  important  sources,  but  are  sub- 
ject to  large  uncertainties  owing  to  a  lack  of  ade- 
quate data.  It  is  quite  clear,  however,  that  conven- 
tional (smokestack)  sources  are  minor  compared  to 
open  sources  such  as  those  already  identified. 
Interactions  between  alkaline  aerosols  and  water  in 
the  atmosphere  are  discussed.  Reactions  involving 
suspended  solids  that  lead  to  removal  of  H-ions 
from  solution  include  ion  exchange  and  mineral 
weathering.  A  simplified  model  of  acid  buffering 
indicates  that  NH4,  Ca,  Mg,  K,  and  Na  buffer 
between  25  and  50%  of  the  potential  acids  in  U.S. 
precipitation  everywhere  east  of  the  Mississippi 
River.  Wet  and  dry  deposition  fluxes  of  alkaline 
materials  are  discussed.  Wet  deposition  fluxes  are 
currently  being  measured  adequately  by  a  nation- 
wide network  of  weekly  samplers.  There  is  no 
agreed-upon  method  for  monitoring  dry  deposi- 
tion, but  available  information  suggests  that  dry 
deposition  accounts  for  somewhat  more  than  half 
of  the  Ca  deposition.  A  list  of  research  and  data 
needs  is  also  provided.  (Author's  abstract) 
W87-04717 


SNOW  CHEMISTRY  IN  THE  FLIN  FLON 
AREA  OF  MANITOBA  1981-1984, 

Manitoba  Dept.  of  Environmental  Management, 

Winnipeg. 

S.  F.  Phillips,  D.  L.  Wotton,  and  D.  B. 

McEachern. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  253-261,  September  1986.  3  fig,  2  tab,  8 

ref. 

Descriptors:  *Snow  chemistry,  'Snowpack, 
•Snow,  *  Pollutant  identification,  *Path  of  pollut- 
ants, Deposition,  Smelters,  Emissions,  Air  pollu- 
tion, Heavy  metals,  Monitoring,  Winds,  Disper- 
sion, Flin  Flon,  Manitoba,  Environmental  impact. 

Precipitation  monitoring  has  been  used  extensively 
in  both  North  America  and  Europe  to  monitor  the 
'acid  rain'  phenomenon.  Precipitation  monitoring 
was  previously  conducted  in  the  area  of  Flin  Flon, 
Manitoba,  Canada  in  1976  and  1977.  Analyses  of 
the  naturally  deposited  snow  pack  was  an  effective 
method  of  monitoring  the  dispersion  of  air  pollut- 
ants. The  March  snowpack  was  sampled  at  seven 
sites  along  two  40  km  transects  southeast  and  south 
southeast  of  the  Hudson  Bay  Mining  and  Smelting 
Co.  smelter  in  Flin  Flon,  Manitoba,  Canada,  from 
1981  to  1984.  The  purpose  was  to  determine  depo- 
sition patterns  of  smelter  emissions  to  use  in  envi- 
ronmental impact  assessment.  Zinc  deposition  de- 
creased with  distance  from  the  smelter  according 
to  an  inverse  curvilinear  relationship,  thus  impli- 
cating the  smelter  as  the  source.  Prevailing  north- 
west winds  resulted  in  higher  deposition  in  the 
southeast  than  in  the  south  southeast  direction. 
Snowpack  monitoring  responded  effectively  to  the 
reduction  in  emissions  which  occurred  when  a  new 
electrostatic  precipitator  was  installed.  There  is  no 
evidence  that  sulfate-S  in  the  snow  originated  from 
smelter  emissions  even  though  there  were  up  to 
800  ton/day  of  S02  emitted.  The  pH  of  the  snow 
decreased  with  distance  from  the  smelter  and  was 
positively  correlated  with  heavy  metals.  pH  was 
not  correlated  with  sulfate  deposition.  Snow  moni- 
toring was  an  effective  and  sensitive  tool  for  deter- 
mining snowpack  chemistry  and  air  pollutant  dis- 
persion around  the  smelter  at  Flin  Flon.  (Alexan- 
der-PTT) 
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SPATIAL  AND  TEMPORAL  PATTERN  OF 
SULFATE  AND  NITRATE  WET  DEPOSITION 
EM  ONTARIO, 


Ontario  Ministry  of  the  Environment,  Toronto. 
A.  J.  S.  Tang,  W.  H.  Chan,  D.  H.  S.  Chung,  and 
M.  A.  Lusis. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  263-273,  September  1986.  6  fig,  5  ref. 

Descriptors:  'Wet  deposition,  'Water  pollution 
sources,  'Acid  rain,  'Spatial  variation,  'Temporal 
variation,  'Sulfates,  'Nitrates,  'Precipitation, 
•Kriging,  Seasonal  variation,  Rainfall,  Deposition, 
Ontario. 

In  response  to  the  need  to  estimate  long  term  wet 
deposition  amount,  as  well  as  the  pattern  of  air 
pollutants  in  Ontario,  the  Ontario  Ministry  of  the 
Environment  has  set  up  a  cumulative  network  in 
the  fall  of  1980.  Before  the  end  of  1981,  samples 
were  collected  over  a  monthly  period.  Starting 
from  January  1982,  a  28-day  sampling  period  was 
adopted.  The  36  sampling  sites  have  been  distribut- 
ed more  densely  in  southern  Ontario  than  in  north- 
ern Ontario.  The  spatial  patterns  of  the  precipita- 
tion-weighted mean  concentration  and  total  depo- 
sition of  sulfate  and  nitrate  in  Ontario  were  deter- 
mined using  the  Modified  Simple  Kriging  method. 
The  3-yr  averaged  spatial  patterns  of  sulfate  and 
nitrate  concentrations  were  similar  to  the  sulfate 
and  nitrate  3-yr  averaged  deposition  patterns  in 
Ontario.  The  overall  spatial  variability  of  nitrate 
was  slightly  higher  than  sulfate.  The  seasonal  vari- 
ation of  nitrate  concentrations  and  deposition  were 
less  regular  than  sulfate.  (Alexander-PTT) 
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W.  R.  Barnard,  G.  J.  Stensland,  and  D.  F.  Gatz. 
Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  285-293,  September  1986.  3  tab,  14  ref. 
NOAA  Contract  NA82RAC  00153. 

Descriptors:  'Water  pollution  sources,  'Acid  rain, 
'Neutralization,  'Alkaline  materials,  'Unpaved 
roads,  Precipitation,  North  America. 

Most  research  efforts  dealing  with  precipitation 
acidity  have  been  concerned  with  attempts  to  un- 
derstand the  influence  of  acid  materials  or  chemi- 
cal reactions  leading  to  the  formation  of  acids  in 
precipitation.  As  a  result,  the  role  of  alkaline  sub- 
stances in  determining  precipitation  acidity  has 
been  largely  overlooked.  Precipitation  acidity  is  a 
function  of  its  contents  of  both  acid  and  bases  and 
any  attempt  to  understand  the  processes  causing 
acid  precipitation  must  deal  with  the  potential  acid 
neutralizing  capacity  of  alkaline  materials.  Data  on 
the  alkaline  element  chemistry  of  unpaved  road 
surface  materials  and  the  potential  flux  of  these 
elements  into  the  atmosphere  are  presented.  Addi- 
tionally, the  potential  acid  neutralizing  capacity  of 
unpaved  road  surface  materials  in  precipitation  is 
discussed.  The  relative  contribution  of  unpaved 
roads  to  the  total  open  source  flux  of  alkaline 
materials  is  also  examined.  Preliminary  calculations 
indicate  that  unpaved  roads  contribute  more  than 
90%  of  all  open  source  Ca  and  Mg  in  37  and  33  of 
the  48  contiguous  states,  respectively.  (Alexander- 
PTT) 
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SPATIAL  AND  TEMPORAL  VARIATION  OF 
THE  SULPHATE  TO  NITRATE  RATIO  CM 
PRECIPITATION      EM      EASTERN      NORTH 

AMERICA 

Atmospheric   Environment   Service,   Downsview 

(Ontario). 

P.  W.  Summers,  and  L.  A.  Barrie. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  275-283,  September  1986.  4  fig,  2  tab,  11 

ref. 

Descriptors:  'Spatial  variation,  'Temporal  varia- 
tion, 'Sulfates,  'Nitrates,  'Water  pollution 
sources,  'Acid  rain,  'Precipitation,  'Mathematical 
models,  Acid  deposition,  Deposition,  Great  Lakes, 
North  America,  Comparison  studies,  Prediction, 
Seasonal  variation,  Transport. 

Precipitation  chemistry  observations  in  eastern 
North  America  in  the  late  1970's  indicated  that, 
when  averaged  over  a  year,  the  molar  concentra- 
tions of  SC4(2-)  and  N03(-)  were  approximately 
equal  (i.e.  the  potential  contribution  to  the  acidity 
from  S04(2-)  was  roughly  twice  that  from  N03(- 
)).  Not  much  attention  was  given  to  intra-annual 
variations.  Four  years  of  precipitation  chemistry 
data  for  eastern  North  America  were  used  to  in- 
vestigate seasonal  and  geographical  variations  in 
S04(2-)/N03(-)  ratio.  Several  distinct  regimes 
occur.  One,  in  the  region  of  heaviest  acidic  deposi- 
tion extending  from  the  states  south  of  the  Great 
Lakes  across  New  England  and  southeastern 
Canada,  has  a  very  strong  seasonal  variation  in  the 
S04(2-)/N03(-)  molar  ratio  in  deposition.  The 
ratio  ranges  from  about  1.5  in  summer  to  about  0.5 
in  winter.  Another,  in  the  smaller  area  of  Texas 
and  surrounding  states,  shows  the  reverse  seasonal 
pattern.  Yet  another,  in  the  high  plains  states,  has  a 
double  maximum  in  the  ratio  in  Spring  and  Fall. 
The  remainder  of  the  region  has  an  irregular  sea- 
sonal pattern.  Insight  into  the  cause  of  S04(2-)/ 
N03(2-)  variations  was  obtained  using  a  simple 
chemical  transport  box  model.  It  showed  that  the 
chemical  transformation  of  S02  and  NOx  in  the 
atmosphere  is  a  major  factor.  A  comparison  of 
model  predictions  and  observations  indicate  that  in 
the  vicinity  of  mid-western  American  sources  the 
molar  ratio  of  amount  of  S02  oxidized  in-cloud  to 
that  of  N02  is  0.5  in  winter  and  1.5  in  summer. 
(Alexander-PTT) 
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ALKALINE  MATERIALS  FLUX  FROM  UN- 
PAVED ROADS:  SOURCE  STRENGTH,  CHEM- 
ISTRY AND  POTENTIAL  FOR  ACTD  RUN 
NEUTRALIZATION, 

Illinois  State  Water  Survey  Div.,  Champaign. 


UNCERTAINTIES  EM  ESTTMATTNG  AREAL 
MEANS:  WITH  APPLICATIONS  TO  NADP/ 
NTNDATA, 

Illinois  State  Water  Survey  Div.,  Champaign. 
C.  F.  Hsu. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  295-302,  September  1986.  1  fig,  3  tab,  8 
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Descriptors:  'Weather  data  collections,  'Acid 
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The  National  Atmospheric  Deposition  Program 
(NADP)  and  National  Trends  Network  (NTN) 
have  been  gathering  data  to  estimate  mean  deposi- 
tion of  various  constituents  of  precipitation  oyer 
areas  of  varying  size  and  time  periods  of  varying 
length.  The  mean  values  are  estimated  mainly  by 
sampling  at  various  locations  and  at  discrete  times. 
Such  estimations  introduce  uncertainty  about  the 
means  since  the  samplers  represent  only  a  minute 
fraction  of  the  total  area  to  be  estimated.  When 
two  or  more  such  means  are  compared,  some 
estimation  of  uncertainties  is  required  to  derive  the 
statistical  significance.  This  paper  examines  two 
methods  capable  of  estimating  such  uncertainty  - 
areal-temporal  correlation  and  kriging  approaches. 
These  methods  are  applied  to  the  NADP/NTN 
data,  and  the  estimated  uncertainties  are  compared 
for  concentrations  of  nine  constituents,  plus  con- 
ductivity and  pH  of  the  rainfall.  The  estimated 
Root  Mean  Square  Errors  (RMSE)  of  both  meth- 
ods are  smaller  than  the  non-weighted  standard 
deviation.  The  RMSE  of  the  correlation  approach 
is  smaller  than  that  of  kriging  for  K,  NH4,  N03, 
pH,  and  precipitation  volume  for  the  3  U.  S.  sub- 
regions.  Mixed  results  occur  for  other  ions.  (Au- 
thor's abstract) 
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Deposition  of  acidic  sulfates  and  nitrates  from  the 
atmosphere  to  aquatic  and  terrestrial  ecosystems  in 
Canada  takes  place  via  three  processes:  direct 
uptake  of  particles  and  gases  at  the  earth's  surface 
(dry  deposition),  removal  of  rain  and  snow  and 
fogwater  deposition.  The  latter  two  processes  con- 
stitute wet  deposition.  Daily  air  and  precipitation 
chemistry  observations  at  six  rural  locations  in 
eastern  Canada  were  analyzed  to  obtain  wet  and 
dry  deposition.  Dry  deposition  was  calculated 
from  air  concentrations  using  deposition  velocities 
originating  from  a  recent  literature  review  and 
synthesis  exercise  involving  land  use  types.  Total 
annual  deposition  ranges  for  S04(2-)  from  10  to  86 
mmol/sq  m  and  for  N03(-)  excluding  N02  contri- 
butions to  dry  deposition  from  13  to  62  mmol/sq 
m.  Dry  deposition  accounts  for  an  estimated  22 
and  21%  of  the  total  SC4{2-)  and  N03(-)  deposi- 
tion, respectively.  For  N03(-),  this  fraction  in- 
creases to  30%  if  N02  concentration  to  dry  depo- 
sition is  included.  There  is  a  marked  seasonal  varia- 
tion in  total  S04(2-)  deposition  but  not  in  that  of 
N03(-).  Both  wet  dry  deposition  are  episodic.  20% 
of  daily  events  deliver  between  47  and  70%  of  the 
deposition.  (Alexander-PTT) 
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OVERVIEW  OF  HISTORICAL  AND  PALEO- 
COLOGICAL  STUDIES  OF  ACIDIC  ADt  POL- 
LUTION AND  ITS  EFFECTS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 
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Historical  and  paleoecological  studies  have  con- 
tributed significantly  to  understanding  of  acidic 
precipitation  and  its  effects.  In  this  overview,  se- 
lected highlights  of  the  papers  that  were  included 
in  the  section  on  'Historical  Perspectives  of  Acidi- 
fication' at  the  International  Symposium  on  Acidic 
Precipitation  in  Muskoka,  Ontario  in  1985  are 
given.  Historical  evidence  of  acid  deposition  and 
its  effects  is  summarized.  This  evidence  consists  of 
written  records  of  the  past  chemistry  and  biology 
of  atmospheric,  terrestrial,  and  aquatic  systems;  it 
also  includes  evidence  from  archived  collections 
which  were  'revisited',  from  tree  rings,  and  from 
the  chemical  and  biological  'records'  in  lake  sedi- 
ment and  peat  from  which  histories  of  airborne 
contaminants  and  ecosystem  responses  to  these 
contaminants  were  inferred.  (Alexander-PTT) 
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REVTEW  OF  THE  CHEMICAL  RECORD  IN 
LAKE  SEDIMENT  OF  ENERGY  RELATED  ADJ 
POLLUTION  AND  ITS  EFFECTS  ON  LAKES, 
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Descriptors:  'Reviews,  'Lake  sediments,  *Air  pol- 
lution, *Water  pollution  sources,  *Water  pollution 
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dack Mountains,  Mining. 

Air  pollution  of  urban  environments  has  been  rec- 
ognized for  at  least  130  years.  Since  that  time 
awareness  of  regional  air  pollution  has  grown 
slowly.  Inter-lake  variation  in  accumulation  rates 
of  energy-related  elements  is  a  function  of  gross 
sedimentation  rate  (sediment  focusing),  position  on 
pollution  gradients,  and  water  chemistry.  Accumu- 
lation rates  of  Pb  in  lake  sediments  from  profundal 
area  cores  in  the  Adirondack  Mountains  of  New 
York  and  northern  New  England  range  from  0.1  to 
0.2  microgram(ug)/sq  cm/y  (pre- 1800  A.  D.)  to  as 
much  as  2  ug/sq  cm/y  (recent  sediment).  Rates 
increase  from  the  late  1800's  to  nearly  the  present, 
in  parallel.  Accumulation  rates  for  V  remain  at 


background  values  which  range  up  to  0.5  ug/sq 
cm/y  and  increase  5  to  10  x  background  in  Adiron- 
dack Mountain  lakes.  Chronically  acidic  lakes  have 
a  subsurface  maximum.  Of  these  three  metals,  only 
Pb  has  elevated  deposition  rates  in  high  elevation 
lakes  in  the  Rocky  Mountains  of  Colorado.  Mining 
activity  is  believed  responsible  for  the  implied  air 
pollution  there.  (Alexander-PTT) 
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DIATOM-BASED  PH  RECONSTRUCTION 
STUDD2S  OF  ACID  LAKES  IN  EUROPE  AND 
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There  are  few  acid  lakes  for  which  reliable  long 
term  pH  records  are  available.  For  this  reason 
attention  has  focussed  on  the  use  of  fossil  diatom 
assemblages  in  lake  sediments  as  indicators  of  past 
pH  trends  and  as  a  means  of  reconstructing  past 
pH  values.  The  essential  features  of  the  approach 
were  developed  prior  to  the  recent  interest  in  'acid 
rain'  but  in  the  last  few  years  further  advances 
have  been  made.  In  most  cases  an  attempt  is  made 
to  establish  a  quantitative  relationship  between 
contemporary  diatom  assemblages  and  pH  for  a 
series  of  lakes  along  a  pH  gradient  and  to  use  this 
relationship  to  predict  the  pH  represented  by  a 
fossil  assemblage.  There  are  many  problems  and 
assumptions  in  using  this  technique.  The  data  that 
are  now  available  for  Europe  and  North  America 
are  reviewed  and  it  is  concluded  that  the  evidence 
is  consistent  with  the  acid  deposition  hypothesis 
for  recent  lake  acidification.  (Alexander-PTT) 
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PmLA   PROJECT   (PALEOECOLOGICAL   IN- 
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Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
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Descriptors:  'Acid  rain,  'Paleoecology,  'Paleohy- 
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tion, North  America,  Paleoecology,  History. 

The  PIRLA  project  is  an  interdisciplinary  paleoe- 
cological study  designed  to  provide  reconstruc- 
tions of  the  recent  acidification  histories  of  a  repre- 
sentative set  of  lakes  in  four  acid-sensitive  regions 
in  North  America.  The  project  is  trying  to  deter- 
mine if  lakes  in  the  study  regions  have  acidified, 
and  if  so,  to  what  extent,  over  what  time  period 
and  why.  Sediment  cores  from  5  to  15  lakes  in 
each  region  are  being  analyzed  for  several  charac- 
teristics. Diatoms  and  chrysophytes  are  being  used 
to  reconstruct  lakewater  pH.  Results  for  three 
Adirondack  lakes  with  current  pH  of  4.8  to  5.0 
indicate  a  decrease  in  pH  beginning  in  the  1930's- 
1950's.  Increased  atmospheric  deposition  of  strong 
acids  appears  to  be  the  primary  factor  responsible 
for  the  pH  decline.  Two  lakes  (pH  4.4  and  4.7)  in 
New  England  show  clear  evidence  of  acidification 
probably  due  to  acidic  deposition.  Preliminary  re- 
constructions for  two  lakes  in  Michigan  (pH  4.4 
and  5.6),  one  in  Wisconsin  (pH  5.3),  and  one  in 
Minnesota  (pH  6.8)  suggest  no  recent  pH  decrease. 
For  the  one  Florida  lake  (pH  4.4)  analyzed,  in- 
ferred pH  decreases  by  about  0.5  unit,  beginning  in 
the  1950s;  the  cause  has  not  been  determined. 
(Author's  abstract) 
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In  sensitive  areas  receiving  acidic  deposition,  pa- 
leolimnological  data  indicate  changes  in  lake  pH 
over  1  to  3  decades  during  the  past  century.  Esti- 
mates of  deposition  of  SOx  and  NOx  over  this 
same  period  suggest  that  deposition  rates  changed 
(1)  earlier  and  (2)  more  slowly  than  did  changes  in 
lake  chemistry.  Clearly  chemical  and  biological 
processes  in  the  terrestrial  catchment  damp,  delay, 
and  moderate  the  response  of  surface  water  pH  to 
deposition  of  acidifying  compounds.  This  response 
is  controlled  by  key  terrestrial  processes  that  in- 
clude chemical  weathering,  sulfate  adsorption, 
cation  exchange,  dissolution  and  precipitation  of 
Al  compounds,  and  dissolution  and  dissociation  of 
inorganic  C.  MAGIC  (Model  of  Acidification  of 
Groundwater  In  Catchments)  provides  a  tool  by 
which  these  processes  can  be  simultaneously  and 
quantitatively  linked  to  examine  the  impact  of  acid 
deposition  on  surface  water  chemistry.  We  have 
applied  MAGIC  to  4  lakes  from  which  paleolim- 
nological  reconstructions  are  available  -  Big  Moose 
Lake  in  the  Adirondacks,  Loch  Grannoch  in  Scot- 
land, Lake  Gardsjon  in  Sweden,  and  Lake  Hov- 
vatn  in  Norway.  The  results  indicate  that  the  proc- 
esses linked  in  MAGIC  can  account  for  temporal 
trends  in  pH  and  alkalinity  such  as  those  obtained 
from  paleolimnological  data.  (Author's  abstract) 
W87-04729 


EVTDENCE  FOR  RECENT  ACIDIFICATION 
OF  LENTIC  SOFT  WATERS  ES  THE  NETHER- 
LANDS, 

Katholieke  Univ.  Nijmegen  (Netherlands). 

R.  S.  E.  W.  Leuven,  H.  L.  M.  Kersten,  J.  A.  A.  R. 

Schuurkes,  J.  G.  M.  Roelofs,  and  G.  H.  P.  Arts. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  387-392,  September  1986.  5  fig,  1  tab,  9 

ref. 

Descriptors:  'Acidification,  'Mathematical 
models,  'Lake  acidification,  'Water  pollution 
sources,  Temporal  variation,  Water  quality,  Fish 
populations,  Alkalinity,  Netherlands,  Lakes,  Acid 


Although  The  Netherlands  are  situated  in  the 
center  of  an  acid  rain  area  the  impact  of  acidifying 
deposition  on  aquatic  ecosystems  has  not  been 
recognized  at  an  early  stage.  Undoubtedly  an  im- 
portant reason  is  that  most  surface  waters  are  well 
buffered  to  acid  additions.  However,  the  pleisto- 
cene sandy  soils  in  the  southern  and  eastern  parts 
of  the  country  and  the  coastal  dunes  north  of 
Bergen  are  highly  weathered  and  exhibit  a  low 
acid-neutralizing  capacity.  Particularly  in  these 
areas  many  soft  waters  are  found  which  seem  to  be 
highly  susceptible  to  acidifying  precipitation.  Qual- 
itative information  about  water  acidification  in  The 
Netherlands  was  first  obtained  by  comparisons  of 
old  data  on  diatom  assemblages  and  macrophyte 
communities  with  recent  ones.  During  1983-1984 
about  90%  of  the  Dutch  soft  waters  appeared  to  be 
acid,  and  35%  of  them  showed  pH- values  below 
4.0.  The  alkalinity  of  most  waters  (70%)  was  less 
then  0.1  meq/L.  Evidence  for  recent  acidification 
is  derived  from  temporal  trends  in  water  quality, 
fish  population  status,  shifts  in  aquatic  biota  and 
application  of  current  empirical  models  for  lake 
acidification.  It  has  been  concluded  that  at  least 
59%  of  the  Dutch  soft  waters  have  been  recently 
acidified.  This  is  a  conservative  estimate.  Depend- 
ing on  the  criterion  used  for  assessment  of  acidifi- 
cation this  percentage  might  be  as  high  as  96%. 
(Alexander-PTT) 
W87-04731 
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Group  5B — Sources  Of  Pollution 

NEW  DATA  FROM  PEAT  BOGS  MAY  GIVE  A 
HISTORICAL  PERSPECTIVE  ON  ACID  DEPO- 
SITION, 

Pittsburgh  Univ.,  PA.  Graduate  School  of  Public 

Health. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-04732 


POLLUTED  PRECIPITATION  AND  THE 
GEOCHRONOLOGY  OF  MERCURY  DEPOSI- 
TION IN  LAKE  SEDIMENT  OF  NORTHERN 
MINNESOTA, 

Group  for  the  South  Fork,  Inc.,  Bridgehampton, 

NY. 

S.  A.  Meger. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  411-419,  September  1986.  2  fig,  2  tab,  19 

ref. 

Descriptors:  'Mercury,  'Lake  sediments,  Fate  of 
pollutants,  *Water  pollution  sources,  *Game  fish, 
•Wilderness  lakes,  'Sediment  cores,  *Air  pollu- 
tion, Watersheds,  Precipitation,  Lakes,  Minnesota, 
Deposition,  History,  Geochronology,  Heavy 
metals. 

Elevated  Hg  levels  in  game  fish  from  wilderness 
lakes  in  northern  Minnesota  led  to  the  present 
study  of  sediment  cores  from  two  lakes  to  ascertain 
the  source  and  history  of  Hg  deposition.  Natural 
background  levels  of  Hg  were  found  to  range  from 
0.03  to  0.06  microgram(ug)/g,  with  cultural  levels 
as  high  as  0.16  ug/g.  Reconstructed  geochronolo- 
gies  reveal  a  dramatic  two-fold  increase  in  Hg  flux, 
from  0.008  to  0.0017  ug/sq  cm/y,  occurring  after 
the  year  1880,  suggesting  an  anthropogenic  influ- 
ence. No  industrial  or  geologic  source  of  Hg  is 
found  in  the  study  watersheds.  The  entire  histori- 
cal increase  in  Hg  flux  can  be  accounted  for  by 
atmospheric  loading  provided  that  1/5  of  all  the 
Hg  presently  supplied  to  the  watershed  via  precipi- 
tation is  ultimately  deposited  in  lake  sediment.  Hg 
levels  in  fish  are  not  correlated  with  Hg  levels  in 
lake  sediment,  although  there  is  a  link  to  acid- 
sensitivity  of  lake  water,  amount  of  acid-neutraliz- 
ing geologic  material  exposed  in  the  watershed, 
and  watershed  area/lake  volume  ratio.  Thermal 
stratification  of  lake  water  and  complexation-ad- 
sorption  mechanism  are  proposed  to  account  for 
variations  in  Hg  levels  observed  in  sediment  col- 
lected from  different  sites.  (Author's  abstract) 
W87-04733 


BIOLOGY  AND  CHEMISTRY  OF  THREE 
PENNSYLVANIA  LAKES:  RESPONSES  TO 
ACID  PRECIPITATION, 

Lehigh  Univ.,  Bethlehem,  PA.  Center  for  Marine 

and  Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04741 


DISTRIBUTION  OF  METALS  IN  DIFFERENT 
SIZE  FRACTIONS  OF  SEDIMENT  FROM  THE 
NIAGARA  RIVER, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
A.  Mudroch,  and  G.  A.  Duncan. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  2,  p  117-126,   1986.  2  fig,  5  tab,  11  ref. 

Descriptors:  "Path  of  pollutants,  *Sediments, 
•Trace  metals,  Mineralogy,  Particle  size,  Industrial 
wastes,  Niagara  River,  Accumulation,  Great 
Lakes,  Metals. 

The  concentration  of  major  and  trace  elements, 
determined  in  sediment  samples  separated  me- 
chanically into  different  size  fractions,  gives  better 
information  for  assessing  a  potential  hazard  of  in 
situ,  dredged,  or  resuspended  sediments  than  the 
bulk  total  concentration.  The  concentrations  of 
major  elements  (Si,  Ai,  Ca,  Mg,  Na,  K,  Fe,  Ti,  Mn, 
and  P),  trace  elements  (Cr,  Co,  Cu,  Zn,  V,  Ni,  and 
Pb),  and  organic  and  carbonate  C  were  determined 
in  six  size  fractions  «  13,  13-19,  19-27,  27-40,  40- 
54,  54-150  micron)  of  bottom  sediments  collected 
at  eight  stations  along  the  Niagara  River.  Fine 
particles  (<  13  micron)  separated  from  the  river 
sediments  exposed  to  pollution  sources  accumulat- 
ed greater  metal  quantities  than  particles  in  the 


other  size  fractions.  The  contribution  of  trace  ele- 
ments from  specific  size  fractions  was  calculated 
from  the  particle  size  distribution  and  trace  ele- 
ments concentration.  With  the  exception  of  Ni, 
significant  differences  were  found  between  trace 
elements  concentration  in  specific  particle  size 
fractions  of  Niagara  River  sediments  and  that  from 
the  nearshore  zone  of  Lake  Erie.  (Author's  ab- 
stract) 
W87-04746 


TIDE-INDUCED  LAGRANGIAN  RESIDUAL 
CURRENT  AND  RESIDUAL  TRANSPORT:  2. 
RESIDUAL  TRANSPORT  WITH  APPLICA- 
TION IN  SOUTH  SAN  FRANCISCO  BAY, 
CALIFORNIA, 

Shandong  Coll.  of  Oceanology  (China). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-04753 


MANGANESE  BIOGEOCHEMISTRY  IN  A 
SMALL  ADIRONDACK  FORESTED  LAKE  WA- 
TERSHED, 

Geological    Survey,   Doraville,   GA.    Water   Re- 
sources Div. 
J.  B.  Shanley. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  12,  p  1647-1656,  November  1986.  9  fig,  3  tab, 
43  ref.  Electric  Power  Research  Institute  Grant 
RP1 109-5. 

Descriptors:  *Biogeochemistry,  'Path  of  pollut- 
ants, *Water  pollution  sources,  *Acid  rain,  'Man- 
ganese, 'Cycling  nutrients,  'Forest  watersheds, 
•Adirondack  Mountains,  New  York,  Panther 
Lake,  Hydrogen  ion  concentration,  Rainfall, 
Groundwater,  Thxoughfall,  Canopy,  Leaching, 
Acidity,  Soil  water,  Sediments,  Deposition,  Water- 
sheds. 

In  September  and  October  1981,  Mn  concentra- 
tions and  pH  were  intensively  monitored  in  Pan- 
ther Lake,  New  York,  during  two  large  acidic 
storms  (each  approximately  5  cm  of  rainfall,  pH 
4.61  and  4.15).  The  data  were  evaluated  to  identify 
biogeochemical  pathways  of  Mn  and  to  assess  how 
these  pathways  are  altered  by  acidic  atmospheric 
inputs.  Concentrations  of  Mn  averaged  1.1  micro- 
gram (ug)/l  in  precipitation  and  increased  to  107 
ug/1  in  canopy  throughfall,  the  enrichment  reflect- 
ing active  biological  cycling  of  Mn.  Rain  pH  and 
throughfall  Mn  were  negatively  correlated,  sug- 
gesting that  foliar  leaching  of  Mn  was  enhanced  by 
rainfall  acidity.  The  pulse-like  input  of  Mn  to  the 
forest  floor  in  the  high  initial  concentrations  in 
throughfall  (approximately  1000  ug/1)  did  not 
affect  Mn  concentrations  in  soil  water  (<  20  ug/1) 
or  groundwater  (usually  <40  ug/1),  which  varied 
little  with  time.  In  the  inlet  stream,  Mn  concentra- 
tion remained  constant  at  48  ug/1  as  discharge 
varied  from  1.1  to  96  1/sec.  Mn  was  retained  in  the 
vegetative  cycle  and  regulated  in  the  stream  by 
adsorption  in  the  soil  organic  horizon.  The  higher 
Mn  levels  in  the  stream  may  be  linked  to  its  high 
acidity  (pH  4.2-4.3).  Mixing  of  Mn-rich  stream 
water  with  neutral  lake  water  (pH  7.0)  caused 
precipitation  of  Mn  and  deposition  in  lake  sedi- 
ment. (Author's  abstract) 
W87-04754 


DUAL-GAMMA  ATTENTUATION  FOR  THE 
DETERMINATION  OF  POROUS  MEDIUM 
SATURATION  WITH  RESPECT  TO  THREE 
FLUIDS, 

Princeton  Univ.,  NJ.  Water  Resources  Program. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04755 


KINETICS  OF  ION  EXCHANGE  ON  NATURAL 
SEDIMENTS, 

California  Univ.,  Davis.  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-04756 


EFFECT  OF  RADIAL  FLOW  ON  DEVIATIONS 
FROM  LOCAL  EQUILIBRIUM  DURING 
SORBING  SOLUTE  TRANSPORT  THROUGH 
HOMOGENEOUS  SOIXS, 


Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

A.  J.  Valocchi. 

Water  Resources  Research  WRERAQ,   Vol  22, 

No.  12,  p  1693-1701,  November  1986.  5  fig,  29  ref, 

2  append.  NSF  Grants  CEE-8204434  and  ECE- 

8418644. 

Descriptors:  'Path  of  pollutants,  'Homogeneous 
soils,  'Groundwater  pollution,  'Radial  flow,  'Soil 
solution,  'Solute  transport,  Purge  wells,  Pumping 
rate,  Dispersion  coefficient,  Distribution  coeffi- 
cient, Reaction  rate  coefficient,  Desorption  kinet- 
ics, Injection-extraction  wells,  Homogeneity, 
Aquifers,  Breakthrough  curves,  Solutes,  Trans- 
port. 

Several  laboratory  studies  of  sorbing  solute  trans- 
port through  one-dimensionial  homogeneous  soil 
columns  have  recently  addressed  the  validity  of 
the  local  chemical  equilibrium  assumption  (LEA). 
The  present  paper  extends  previous  theoretical  re- 
sults to  the  case  of  ideal  radial  flow  in  homogene- 
ous aquifers.  Sorption  kinetics  are  assumed  to 
follow  a  first-order  reversible  rate  law.  Two 
sample  problems  are  considered:  one  involves  in- 
jection of  a  contaminant  pulse  into  a  diverging 
radial  flow  field;  the  other,  extraction  of  polluted 
groundwater  by  a  purge  well  in  a  converging 
radial  flow  field.  An  analytical  time  moment  analy- 
sis is  performed  to  derive  formulas  for  solute 
breakthrough  curve  time  moments.  Comparison  of 
time  moment  formulas  for  the  kinetic  and  equilibri- 
um models  leads  to  the  definition  of  criteria  of 
LEA  validity.  These  criteria  explicitly  show  the 
effect  of  basic  system  parameters  (e.g.,  pumping 
rate,  dispersion  coefficient,  distribution  coefficient, 
and  reaction  rate  coefficient)  on  deviations  from 
equilibrium  behavior.  For  the  case  of  converging 
radial  flow,  formulas  are  derived  to  calculate  the 
impact  of  desorption  kinetics  upon  the  time  re- 
quired for  aquifer  decontamination.  The  results 
also  show  that  significant  nonequilibrium  effects 
are  confined  to  the  vicinity  close  to  the  injection- 
extraction  wells.  (Author's  abstract) 
W87-04759 


CONTAMINANT  TRANSPORT  THROUGH  A 

FRACTURED   POROUS   ROCK:   IMPACT   OF 

THE    INLET    BOUNDARY    CONDITION    ON 

THE  CONCENTRATION  PROFIXE  IN  A  ROCK 

MATRLX, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Chemical  Engineering. 

L.  Moreno,  and  A.  Rasmuson. 

Water  Resources  Research  WREFAQ,  Vol.  22, 

No.  12,  p  1728-1730,  November  1986.  2  fig,  9  ref. 

Descriptors:  'Numerical  analysis,  'Geologic  frac- 
tures, 'Porous  rock,  'Concentration  profiles, 
•Path  of  pollutants,  'Solute  transport,  'Pollutants, 
•Rock  properties,  'Mathematical  models,  Trans- 
port, Sorption  coefficients,  Peclet  number,  Bound- 
ary conditions,  Solutes,  Contaminants. 

In  tracer  tests  in  single  fractures  in  fissured  rock  it 
is  of  interest  to  determine  the  concentration  profile 
in  the  adjacent  rock  matrix.  In  this  paper,  concen- 
tration profiles  in  the  rock  matrix  are  calculated 
for  the  case  of  contaminant  transport  in  a  single 
fracture.  Two  different  inlet  boundary  conditions 
are  used:  constant  concentration  and  constant  flux 
at  the  inlet  of  the  fracture.  An  analytical  solution  is 
derived  for  the  concentration  in  the  fissure  and  the 
matrix  for  constant  flux  condition  at  the  inlet. 
Concentration  profiles  are  shown  for  different 
values  of  the  sorption  coefficient  within  the  rock 
matrix  and  at  different  locations  along  the  fracture. 
For  low  Peclet  numbers,  it  is  shown  that  the 
concentration  in  the  matrix  is  strongly  influenced 
by  the  inlet  boundary  condition.  (Author's  ab- 
stract) 
W87-04762 


STREAMLINE   ROUTING   THROUGH   FRAC- 
TURE JUNCTIONS, 

Idaho  National  Engineering  Lab.,  Idaho  Falls. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-04763 
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LEGISLATIVE  AND  TECHNICAL  MEANS 
FOR  THE  PREVENTION  OF  ACCIDENTS 
WITH  WATER-ENDANGERING  LIQUIDS, 

Environmental     Protection     Authority     Grisons, 

Chur  (Switzerland). 

For  primary  bibliographic   entry  see  Field   5G. 

W87-04797 


PLANT  VTRUSES  IN  RIVERS  AND  LAKES, 

Biologische      Bundesanstalt     fuer      Land-     und 

Forstwirtschaft,  Brunswick  (Germany,  F.R.).  Inst. 

fuer  Viruskrankheiten  der  Pflanzen. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04821 


PILOT  STUDY  OF  SERUM  POLYCHLORI- 
NATED  BD7HENYL  LEVELS  IN  PERSONS  AT 
HIGH  RISK  OF  EXPOSURE  IN  RESIDENTIAL 
AND  OCCUPATIONAL  ENVIRONMENTS, 

Centers  for  Disease  Control,  Atlanta,  GA.  Center 

for  Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04828 


PREDICTING  AQUEOUS  ALUMINIUM  CON- 
CENTRATIONS IN  NATURAL  WATERS, 

Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04834 


OIL  POLLUTION:  A  DECADE  OF  RESEARCH 
AND  MONITORING, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

J.  W.  Farrington. 

Oceanus,  Vol.  28,  No.  3,  p  3-12,  Fall  1985.  4  fig,  3 

tab. 

Descriptors:  'Water  pollutions  effects,  'Water  pol- 
lution sources,  *Marine  environment,  *Oil  pollu- 
tion, *Fate  of  pollutants,  Hydrocarbons,  Marine 
resources,  Contamination,  Coastal  waters,  Tropical 
regions,  Marine  sediments,  Oil  spills,  Effluents, 
Runoff. 

A  1985  report  entitled  Oil  in  the  Sea:  Inputs,  Fates 
and  Effects  updated  a  1975  National  Research 
Council  Report  and  traced  the  long  term  course  of 
oil  in  the  marine  environment  and  traced  the  ef- 
fects of  oil  on  marine  organisms.  Estimates  for 
sources  of  petroleum  hydrocarbon  inputs  to  the 
marine  environment  are  averaged  in  time  and 
space,  have  a  wide  range  of  uncertainty  and  do  not 
permit  totally  accurate  input  estimates  for  those 
portions  of  petroleum  such  as  aromatic  hydrocar- 
bons known  or  suspected  to  cause  adverse  biologi- 
cal effects.  The  1985  report  reaffirms  two  impor- 
tant findings  of  the  1975  report:  accidental  inputs 
are  a  small  fraction  of  the  total  input,  and  land 
based  sources  from  industrial  and  municipal  sewer 
effluents,  marine  tanker  and  terminal  dry  dock 
operations  and  urban  runoff  account  for  more  than 
one  third  of  the  total  input.  It  is  not  yet  possible  to 
measure  the  rates  of  the  major  processes  acting  on 
petroleum  inputs  so  as  to  make  a  mathematical 
model  for  the  fate  of  petroleum  from  a  given 
source.  Hydrocarbon  concentrations  in  open  ocean 
waters  have  been  measured  by  the  most  discrimi- 
nating techniques  for  only  a  few  samples.  Marine 
sediments  can  be  used  as  a  rough  indicator  of  oil 
contamination.  The  main  concerns  surrounding  the 
effects  of  petroleum  focus  on  two  issues:  human 
health  and  effects  on  marine  resources.  The  report 
emphasizes  the  gaps  between  laboratory  knowl- 
edge and  field  data,  and  expresses  great  concern 
about  the  impacts  of  oil  pollution  in  coastal  and 
tropical  waters.  (Michael-PTT) 
W87-04843 


INFLUENCE  OF  SOME  PHYSICO-CHEMICAL 
FACTORS  ON  CADMTUM  UPTAKE  BY  THE 
GREEN  ALGA  STICHOCOCCUS  BACTLLARIS, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-04848 


NITRATES  IN  GROUND  AND  DRINKING 
WATER:  ANALYSIS  OF  POLICIES  AND  REG- 
ULATIONS, 

International  Inst,  for  Environment  and  Society, 

Berlin  (Germany,  F.R.). 

For  primary  bibliographic   entry  see  Field   5G. 

W87-04854 


SELENnJM  AND  HEAVY  METALS  EV  SAN 
FRANCISCO  BAY  DrvTNG  DUCKS, 

Patuxent  Wildlife  Research  Center,   Davis,  CA. 

Pacific  Coast  Field  Station. 

H.  M.  Ohlendorf,  R.  W.  Lowe,  P.  R.  Kelly,  and  T. 

E.  Harvey. 

Journal  of  Wildlife  Management  JWMAA9,  Vol. 

50,  No.  1,  p  64-71,  January  1986.  1  fig,  2  tab,  43  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Tissue  analysis,  'Selenium,  *San  Francis- 
co Bay,  *Ducks,  *Heavy  metals,  Silver  Mercury, 
Lead,  Copper,  Zinc,  Chromium,  Nickel,  Cadmium, 
Toxicology,  Animal  populations,  Animal  tissues. 

Greater  scaups  and  surf  scoters  were  collected 
from  southern  San  Francisco  Bay  and  analyzed  for 
selenium  and  heavy  metals.  There  were  no  differ- 
ences between  species  for  liver  concentrations  of 
silver,  mercury  or  lead.  Copper  and  zinc  levels 
were  higher  in  scaups,  while  selenium  was  higher 
in  scoters.  Chromium  and  nickel  occurred  in  less 
than  50%  of  the  samples,  and  there  was  no  differ- 
ence between  the  two  species.  The  geometric  mean 
cadmium  concentration  in  scoter  kidneys  was 
higher  than  in  scaups.  Liver  concentrations  of  mer- 
cury and  selenium  were  correlated.  The  toxicologi- 
cal  significance  of  some  elements  in  these  species  is 
not  known.  However,  selenium  levels  in  scoters 
were  similar  to  those  in  livers  of  dabbling  ducks  in 
the  nearby  San  Joaquin  Valley  where  reproduction 
was  severely  impaired.  (Author's  abstract) 
W87-04856 


EFFECT  OF  DROUGHT  AND  HtRIGATION 
ON  THE  FATE  OF  NITROGEN  APPLIED  TO 
CUT  PERMANENT  GRASS  SWARDS  IN  LYSI- 
METERS:  NITROGEN  BALANCE  SHEET  AND 
THE  EFFECT  OF  SWARD  DESTRUCTION 
AND  PLOUGHUSG  ON  NITROGEN  MINER- 
ALLZATION, 

Agricultural   Research   Council,   Wantage   (Eng- 
land). Letcombe  Lab. 
C.  P.  Webster,  and  R.  J.  Dowdell. 
Journal  of  the  Science  of  Food  and  Agriculture 
JSFAAE,  Vol.  37,  No.  9,  p  845-854,  September 
1986.  7  tab,  20  ref. 

Descriptors:  'Fertilizers,  *Bioaccumulation,  *Fate 
of  pollutants,  *Isotope  studies,  'Drought  effects, 
♦Irrigation  effects,  'Grasses,  'Lysimeters,  ♦Nitro- 
gen cycle,  *Mineralization,  'Nitrogen,  Fertiliza- 
tion, Clays,  Loam,  Wheat,  Leaching,  Nitrous 
oxide,  Denitrification,  Rainfall,  Swards. 

Four  years  after  15N  labelled  fertilizer  nitrogen 
was  applied  to  permanent  grass  swards  growing  in 
lysimeter  monoliths,  about  one-fourth  remained 
immobilized  in  soil  organic  matter.  In  the  interven- 
ing years,  similar,  but  non-labelled,  applications 
were  made.  Although  differing  rainfall  regimes 
applied  during  the  experiment  had  significantly 
affected  nitrogen  uptake  by  plants  and  nitrate  loss 
by  drainage,  they  caused  no  significant  effect  on 
tracer  nitrogen  remaining  in  the  soil.  Labelled  ni- 
trogen, unaccounted  for  in  crop,  drainage  or  soil, 
was  presumed  to  have  been  denitrified.  The  ratio 
between  estimated  denitrified  labelled  nitrogen  and 
annual  nitrous  oxide  loss  was  about  9:1  for  clay 
and  silt  loam  soils.  The  conversion  from  grass  to 
winter  wheat  resulted  in  no  pronounced  increase  in 
net  mineralization  of  labelled  nitrogen,  but  the 
balance  between  crop  uptake  and  the  quantity 
leached  changed.  Labelled  nitrogen  assimilated  by 
wheat  was  less  than  for  grass  in  its  last  year,  and 
the  quantity  leached  was  greater  than  under  grass 
swards  that  were  supplied  with  an  average  annual 
rainfall  distribution.  Nitrous  oxide  emission  rates 
following  sward  destruction  were  greater  than  in 
earlier  years,  but  enhanced  loss  was  of  short  dura- 
tion. The  crop  clearly  benefited  from  the  succes- 
sion of  nitrogen  applications  made  to  grass.  Wheat 
yield  quantities  exceeded  national   averages  and 


were  considerably  greater  than  for  crops  from 
lysimeters  which  received  no  nitrogen  fertilizer 
throughout  the  experiment.  (Author's  abstract) 
W87-04863 


IMPLICATIONS     OF    SEDDMENTOLOGICAL 

AND  HYDROLOGICAL  PROCESSES  ON  THE 

DISTRIBUTION   OF  RADIONUCLIDES:  THE 

EXAMPLE  OF  A  SALT  MARSH  NEAR  RA- 

VENGLASS,  CUMBRIA, 

Institute    of    Oceanographic    Sciences,    Taunton 

(England). 

A.  P.  Carr,  and  M.  W.  L.  Blackley. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol.  22,  No.  5,  p  529-543,  May  1986.  5  fig,  43  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Sedimentology,  *Hydrology,  *Salt  marshes, 
♦Radioactive  wastes,  *  Irish  Sea,  Electromagnetic 
waves,  Interstitial  water,  Tidal  effects,  Clays,  Ero- 


Sedimentological  and  hydrological  studies  were 
performed  at  a  salt  marsh  site  on  the  north  bank  of 
the  River  Esk  near  Ravenglass  which  have  a  bear- 
ing on  the  fate  of  the  low  level  radioactive  effluent 
from  nearby  nuclear  fuel  reprocessing  center.  A 
range  of  study  techniques  was  used  including  elec- 
tromagnetic distance  measurement  and  pore  water 
studies.  Results  indicate  that  (1)  Over  a  two  year 
period,  there  were  no  significant  net  changes  in  salt 
marsh  creek  level,  although  short  term  fluctuations 
occurred  which  were  attributed  to  expansion  of 
clay  particles  during  winter  months.  Nearby,  there 
were  vertical  changes  due  to  erosion.  (2)  Pore 
water  pressures  indicated  a  dynamic  situation  with 
very  rapid  responses  to  both  tidal  fluctuations  and 
rainfall.  During  neap  tides  there  was  clear  evi- 
dence of  water  seeping  upwards  from  the  underly- 
ing clay/sand  interface.  Shortlived  radionuclides 
were  detected  in  this  zone.  (3)  Soil  polygons,  once 
initiated  by  desiccation,  provided  preferential 
routes  for  water  and  radionuclides  to  the  sub- 
surface sediment.  These  study  results  and  others 
are  discussed  in  the  context  of  previous  studies.  It 
is  concluded  that  the  complexity  of  the  estuarine 
environment  results  in  most  data  being  site  specific. 
(Author's  abstract) 
W87-04873 


STATISTICAL  ANALYSIS  OF  ESTUARTNE 
PROFILES:  IH.  APPLICATION  TO  NITRATE, 
NITRITE  AND  AMMONIUM  IN  THE  TAMAR 
ESTUARY, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
S.  Knox,  M.  Whitfield,  D.  R.  Turner,  and  M.  I. 
Liddicoat. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  22,  No.  5,  p  619-636,  May  1986.  7  fig,  4  tab,  38 
ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Water  pollution  sources,  *Water  analysis, 
•Statistical  analysis,  *Estuarine  environment,  'Ni- 
trates, 'Nitrites,  'Ammonium,  Nitrogen  fixing  bac- 
teria, Oxidation,  Nitrification,  Denitrification, 
Sediments,  Saline-freshwater  interface,  Simulation 
analysis. 

Estuarine  profiles  of  nitrate,  nitrite  and  ammonium 
concentration  taken  over  a  period  of  six  years  were 
analyzed  by  a  statistical  procedure.  While  nitrate 
profiles  indicate  conservative  mixing,  those  of  ni- 
trite and  ammonium  exhibit  maxima  indicative  of 
an  estuarine  input.  Calculations  using  an  advective 
analog  suggest  that  production  of  nitrite  by  oxida- 
tion throughout  the  water  column  would  require 
unduly  high  populations  of  nitrifying  bacteria.  Sed- 
imentary production  rates  required  to  sustain  the 
observed  nitrite  maxima  are  compatible  with  com- 
bined nitrification  and  denitrification  rates  ob- 
served elsewhere.  The  relative  displacement  of  the 
nitrite  and  ammonium  maxima  and  the  frequent 
presence  of  a  turbidity  maximum  in  the  Tamar 
estuary  suggest  that  nitrite  production  in  the  sedi- 
ment is  probably  augmented  by  water  column  ni- 
trification in  the  region  of  the  freshwater/brackish 
water  interface.  Simulations  on  the  advective 
analog  provide  cicumstantial  support  for  this  sug- 
gestion. (Author's  abstract) 
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ANAEROBIC  BACTERIAL  DISSOLUTION  OF 
LEAD  OXIDE, 

Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

A.  J.  Francis,  and  C.  J.  Dodge. 

Archives   of  Environmental   Contamination    and 

Toxicology  AECTCV,  Vol.  15,  No.  6,  p  611-616, 

1986.  4  fig,  4  tab,  20  ref.  Contract  DE-AC02- 

76CH00016. 

Descriptors:  •Path  of  pollutants,  *Heavy  metals, 
•Toxic  wastes,  •Anaerobic  digestion,  'Lead  oxide, 
•Microbial  degradation,  •Bacteria,  Galena,  Organ- 
ic acids,  Hydrogen  ion  concentration,  Biomass, 
Polymers,  Coal  cleaning  wastes,  Solubility. 

An  anaerobic  bacterium  isolated  from  coal  clean- 
ing waste  solubilized  a  significant  amount  of  lead 
oxide  (PbO),  and  to  a  lesser  extent  PbS04,  but  not 
Pbo,  PbS  and  galena.  The  rate  of  Pb  dissolution 
during  logarithmic  growth  of  the  bacteria  in  40 
milliliters  of  medium  containing  3.32  micromoles 
of  PbO  was  0.042  micromoles  per  milliliter  per 
hour.  Dissolution  of  PbO  by  the  bacteria  was  due 
to  production  of  organic  acids  and  lowering  of  the 
pH  of  the  growth  medium.  The  solubilized  metal 
was  bioavailable  to  the  organism  as  evidenced  by 
lead  associated  with  cell  biomass  as  well  as  immo- 
bilization by  a  polymer-like  substance  produced  by 
the  organism.  These  results  suggest  that  under 
appropriate  conditions  microbial  dissolution  of 
PbO  could  be  significant  in  the  environment.  (Au- 
thor's abstract) 
W87-04875 


STUDDXS  ON  THE  ENVIRONMENTAL  FATE 
OF  CARBARYL  AS  A  FUNCTION  OF  PH, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04876 


HEALTH  IMPACT  OF  ACIDIC  DEPOSITION, 

World   Health  Organization,   Copenhagen   (Den- 
mark). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04879 


WET  DEPOSITION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  IN  THE  NETHER- 
LANDS, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Ecolo- 
gy, Water  and  Drinking  Water. 
H.  Den  Hollander,  D.  Van  de  Meent,  P.  Van 
Noort,  and  E.  Wondergem. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  52,  No.  3,  p  211-219,  July  1986.  2  fig,  2  tab,  6 
ref. 

Descriptors:  *Water  pollution  sources,  *Water 
analysis,  *Polycyclic  aromatic  hydrocarbons, 
•Netherlands,  •Deposition,  'Acid  rain,  Aerosols, 
Adsorption,  Phenanthrane,  Scavenging,  Belgium, 
Germany,  Solubility. 

Concentrations  of  11  polycyclic  aromatic  hydro- 
carbons (PAH)  in  rainwater  sampled  from  four 
locations  in  the  Netherlands  were  quantified.  Scav- 
enging ratios  were  calculated  from  literature  data 
for  these  PAH  in  air.  Scavenging  ratios  were  de- 
termined for  PAH  predominantly  adsorbed  on  aer- 
osols and  for  phenanthrene.  Data  for  the  aerosol- 
associated  PAH  were  characterized  in  terms  of 
aerosol  in-cloud  scavenging  and  compared  with 
reported  data  from  Belgium  and  Germany.  The 
scavenging  ratios  for  phenanthrene  were  compared 
with  those  predicted  on  the  basis  of  the  Henry's 
law  constant  and  were  found  to  be  less  than  one 
order  of  magnitude  higher  than  expected,  possibly 
because  of  enhanced  aqueous  solubility.  (Author's 
abstract) 
W87-O4880 


POINT-SOURCE  INPUTS  OF  PETROLEUM 
WASTEWATER  INTO  THE  NIGER  DELTA,  NI- 
GERIA, 


Rivers  State  Univ.  of  Science  and  Technology, 

Port  Harcourt  (Nigeria).  Inst,  of  Pollution  Studies. 

D.  D.  Ibiebele. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  52,  No.  3,  p  233-238,  July  1986.  1  fig,  1  tab,  15 

ref. 

Descriptors:  •Oil  refineries,  *Water  pollution 
sources,  *Water  analysis,  •Oil  wastes,  'Estuaries, 
•Oil  pollution,  Hydrocarbons,  Niger  River,  Nige- 
ria, Oil  industry,  Oily  water. 

A  study  was  conducted  to  estimate  the  quantities 
of  petroleum  wastewater  and  hydrocarbon  inputs 
from  oil  exporting  terminals  and  refineries  which 
dewater  crude  petroleum  and  discharge  the 
wastewater  into  the  delta  system  of  the  Niger 
River  in  Nigeria.  The  concentrations  of  oil  dis- 
solved in  the  wastewater  were  also  determined. 
The  average  quantities  of  crude  oil  delivered  to 
refineries  and  terminals  between  1980  and  1983 
were  used  to  estimate  the  quantity  of  petroleum 
wastewater  discharged  at  each  station.  Results 
showed  that  an  average  of  87.9  million  cubic 
meters  of  oil  was  produced  in  Nigeria  each  year 
between  1980  and  1983  and  86.2%  of  this  was 
exported  and  locally  refined  which  generated  an 
average  of  12.9  cubic  meters  of  wastewater  each 
year.  The  concentration  of  oil  dissolved  in  the 
water  ranged  from  11.2  to  53.9  mg/L  (0.14  to  0.7 
tons  of  oil).  Based  on  these  results,  more  ecological 
studies  on  the  impact  of  chronic  oil  discharge  on 
marine  resources  are  required.  (Author's  abstract) 
W87-04881 


INTERACTION  OF  CERTAIN  HEAVY 
METALS  WITH  LAKE  HUMIC  ACIDS, 

Kashmir  Univ.,  Srinagar  (India).  Centre  of  Re- 
search for  Development. 

R.  A.  Kango,  D.  P.  Zutshi,  K.  P.  Dubey,  and  M. 
V.  M.  Desai. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  26,  No.  1,  p  51-59,  1986. 
6  tab,  14  ref. 

Descriptors:  *Water  chemistry,  'Path  of  pollut- 
ants, 'Heavy  metals,  *Humic  acids,  *Lakes,  *India, 
•Isotope  studies,  Calcium,  Zinc,  Iron,  Manganese, 
Solubility,  Spectrophotometry,  Isotopes,  Ion  ex- 
change. 

Studies  were  conducted  to  investigate  the  interac- 
tion properties  of  humic  acids  with  certain  heavy 
metals  such  as  Ca,  Zn,  Fe  and  Mn  by  using  their 
isotopes.  Sediment  samples  were  collected  in 
summer  from  four  Indian  lakes.  Humic  material 
was  isolated  and  humic  acids  were  precipitated. 
Interaction  of  humic  acids  was  studied  with  calci- 
um, iron,  zinc  and  manganese  isotopes.  Ca(2+) 
and  Zn(2  +  )  were  complexed  by  humic  acid  in 
non-cationic  forms  at  about  5-10%  and  1-10%, 
respectively.  Although  the  percentage  of  solubi- 
lized Ca  and  Zn  was  high,  the  complexed  fractions 
were  low.  In  the  Fe(3+)  and  Mn(3+),  the  percent 
solubilized  was  low,  but  complexation  was  high 
(66-90%).  Calcium  and  zinc  were  solubilized  more 
because  of  the  ionic  nature  of  of  their  linkages  with 
humic  material.  Solubilization  reactions  were  in 
agreement  with  another  observation  of  a  two  fold 
increase  in  solubilization  by  zinc  over  manganese. 
Results  suggest  that  about  66%  of  the  solubilized 
manganese  was  held  up  in  non-cationic  complex 
form.  (Michael-PTT) 
W87-04884 


POLYCYCLIC  AROMATIC  HYDROCARBONS 
IN  SURFACE  SEDIMENTS  FROM  THE  ELIZA- 
BETH RTVER  SUBESTUARY, 

William  and  Mary  Coll.,  Gloucester  Point,  VA. 

Inst,  of  Marine  Science. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04885 


•Nuclear  powerplants,  'Radioactive  wastes,  •Ra- 
dioactive waste  disposal,  'Sediments,  *Path  of  pol- 
lutants, Nuclear  fuel  reprocessing,  Fish,  Shellfish, 
Seaweed,  Bioaccumulation,  Radioactivity  effects. 

The  Irish  Sea  has  been  characterized  as  one  of  the 
most  radioactive  seas  in  the  world,  largely  as  a 
result  of  sea  discharges  from  the  Sellafield  nuclear 
fuel  reprocessing  plant.  This  plant  is  one  of  the 
world's  largest  reprocessing  centers  and  contains 
the  oldest  operating  commercial  nuclear  power- 
plant.  The  plant  has  experienced  recurring  radi- 
ation incidents.  A  thermal  oxide  reprocessing  plant 
scheduled  for  completion  in  1992  may  replace  the 
aging  technology  currently  in  use  at  Sellafield,  but 
will  not  solve  the  continuing  problem  of  the  radio- 
active wastes  generated  by  fuel  reprocessing.  Sea 
discharges  from  Sellafield  contain  a  suite  of  radio- 
active components  that  vary  in  composition  and 
quantity.  Soluble  radionuclides  in  the  discharges 
have  an  Irish  Sea  residence  time  of  about  two 
years.  Sediments  have  become  the  sink  for  non- 
soluble  components  of  Sellafield  discharges.  Radi- 
onuclide bearing  sediments  are  viewed  as  the  most 
significant  pathway  to  man.  Seaweed,  fish  and 
shellfish  have  been  identified  as  critical  pathways 
for  cesium-137  and  ruthenium- 106.  The  Sellafield 
discharge  problem  has  both  regional  and  global 
implications  in  determining  cumulative  effects  and 
formulating  policy  governing  disposal  of  radioac- 
tive wastes.  (Michael-PTT) 
W87-04889 


ARCTIC  OCEAN  POLLUTION, 

Alaska  Univ.,  Fairbanks.  Inst,  of  Marine  Science. 
V.  Alexander. 

Oceanus  OCEAAK,  Vol.  29,  No.  1,  p  31-35, 
Spring  1986.  2  tab,  1 1  ref. 

Descriptors:  *Path  of  pollutants,  *Arctic  Ocean, 
•Pollution  load,  'Water  pollution  sources,  •Arctic, 
Municipal  wastes,  Oil  pollution,  Offshore  plat- 
forms, Plastics,  Mine  wastes. 

Long  distance  transport  of  pollutants  and  increased 
development  of  local  resources  has  caused  an  in- 
crease in  the  levels  of  pollution  of  the  arctic  envi- 
ronment from  a  variety  of  sources.  Sewage  dis- 
charge could  cause  serious  pollution  should  the 
population  grow  substantially  along  the  coast,  and 
sewage  discharge  is  currently  a  problem  in  the 
Baltic  Sea.  Oil  and  industrial  development  in  the 
U.S.  and  Canadian  coastal  regions  will  increase 
and  affect  the  coastal  marine  system.  Although  no 
serious  spills  have  occurred,  oil  exploration  and 
offshore  production  constitute  potential  risks. 
Soviet  arctic  mining  operations  probably  result  in 
river  transport  of  heavy  metals  to  the  Arctic 
Ocean.  Accumulating  plastic  material  is  likely  to 
become  an  increasing  hazard  to  arctic  seabirds  and 
seals.  It  is  evident  that  industrially  produced  con- 
taminants are  transported  over  long  distances  and 
have  reached  the  Arctic  Sea  area.  The  Baltic  Sea 
has  experienced  severe  pollution  problems  due,  in 
part,  to  the  very  low  rates  of  water  exchange 
between  the  Baltic  and  other  seas.  The  question  of 
whether  arctic  marine  ecosystems  are  particularly 
vulnerable  to  pollution  because  of  climate  extremes 
and  slow  turnover  of  biomass  has  yet  to  be  an- 
swered. (Michael-PTT) 
W87-04890 


EFFECTS  OF  SOIL  CONTAMINATION  WITH 
COPPER,  LEAD  AND  ARSENIC  ON  THE 
GROWTH  AND  COMPOSITION  OF  PLANTS: 
H.  EFFECTS  OF  SOURCE  CONTAMINATION, 
VARYING  SOIX  PH,  AND  PRIOR  WATER- 
LOGGING, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Glen  Osmond  (Australia).  Div.  of 
Soils. 

For  primary  bibliographic  entry  see  Field  5C. 
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LOW-LEVEL  RADIOACTIVITY  IN  THE  IRISH 
SEA, 

J.  H.  W.  Hain. 

Oceanus  OCEAAK,  Vol.  29,  No.  3,  p  16-26,  Fall 

1986.  7  fig,  8  ref. 

Descriptors:  'Water  pollution  sources,  'Waste  dis- 
posal, 'Water  analysis,  'Radioactivity,  'Irish  Sea, 


EFFECTS  OF  SALINITY  AND  TEMPERATURE 
ON  THE  IN  VITRO  METABOLISM  OF  THE 
ORGANOPHOSPHORUS  INSECTICIDE  FENI- 
TROTHION  BY  THE  BLUE  CRAB,  CALLIN- 
ECTES  SAPIDUS, 
Florida  Univ.,  Gainesville.  Dept.  of  Food  Science 
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and  Human  Nutrition. 

J.  J.  Johnston,  and  M.  D.  Corbett. 

Pesticide  Biochemistry  and  Physiology  PCBPBS, 

Vol.  26,  No.  2,  p  193-201,  October  1986.  1  fig,  6 

tab,  22  ref. 

Descriptors:  *Water  pollution  effects,  'Salinity, 
♦Temperature  effects,  'Metabolism,  'Organophos- 
phorus  pesticides,  *Fenitrothion,  *Crabs,  'Insecti- 
cides, *Fate  of  pollutants,  'Toxicity,  Pesticide  tox- 
icity, Organophosphorus  compounds,  Crustaceans, 
Enzymes,  Animal  physiology,  Animal  metabolism, 
Acclimatization. 

The  in  vitro  metabolism  of  fenitrothion  by  subcel- 
lular fractions  prepared  from  the  hepatopancreas 
of  blue  crabs,  Callinectes  sapidus,  was  investigated. 
Fenitrothion  was  metabolized  to  fenitrooxon  and 
3-methyl-4-nitrophenol  in  the  microsomal  fraction 
and  to  desmethyl  fenitrothion  in  the  cytosolic  frac- 
tion. The  rates  of  formation  of  3-methyl-4-nitro- 
phenol  and  desmethyl  fenitrothion  were  greater  in 
subcellular  fractions  prepared  from  crabs  which 
had  been  acclimated  to  lower  salinity  seawater. 
The  rate  of  formation  of  the  more  toxic  metabolite 
fenitrooxon  was  greater  in  the  microsomal  fraction 
prepared  from  crabs  which  had  been  acclimated  to 
higher  salinity  water.  All  three  metabolites  were 
formed  at  considerably  faster  rates  in  subcellular 
fractions  from  crabs  acclimated  to  and  incubated  at 
22  than  at  17  C.  These  results  suggest  that  enzyme 
activity  contributes  to  the  increased  in  vivo  toxici- 
ty of  fenitrothion  to  blue  crabs  at  elevated  salinities 
and  temperatures.  Also,  the  observed  differences  in 
the  rate  of  formation  of  the  oxon  have  a  greater 
effect  on  toxicity  than  differences  in  the  rate  of 
formation  of  3-methyl-4-nitrophenol  and  desmethyl 
fenitrothion.  (Author's  abstract) 
W87-04901 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
WASH-OFF  OF  FUNGICIDES  AND  CONTROL 
OF  LATE  BLIGHT  ON  POTATO  LEAVES, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

For  primary  bibliographic  entry  see  Field  5C. 
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WATER  CONTAMINATION  CAUSED  BY  GAS- 
OLINE PERMEATING  A  POLYBUTYLENE 
PD7E, 

Tallahassee  Water  Quality  Lab.,  FL. 

W.  G.  Leseman. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  11,  p  39-43,  November 

1986.  4  fig,  3  tab,  5  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution prevention,  'Gasoline,  'Pipes,  'Water  qual- 
ity management,  'Leakage,  Water  transport, 
Drinking  water,  Potable  water,  Organic  com- 
pounds, Tallahassee. 

A  water  quality  complaint  received  by  the  city  of 
Tallahassee,  FL  resulted  in  an  investigation  that 
found  contamination  of  a  service  line  caused  by 
gasoline  leaking  into  the  soil  surrounding  the  pipe. 
The  service  connection  to  an  apartment  was  the 
only  incidence  of  the  contamination,  but  levels  of 
1,2-dibromoethane  in  one  apartment  were  found  to 
be  50  times  the  limit  set  by  the  Florida  Department 
of  Environmental  Regulations.  The  service  line 
was  replaced  with  copper  pipe,  which  solved  the 
problem.  It  is  recommended  that  utilities  maintain 
records  of  the  date  and  type  of  water  mains  and 
service  connections  installed,  and  that  a  thorough 
check  of  the  ground  surface  be  undertaken  in 
response  to  complaints.  When  polybutylene  pipe 
has  been  installed  by  the  customer  himself,  the 
utility  will  have  no  record  of  it.  The  pipe  and 
contaminated  soil  should  then  be  removed,  the 
customer's  lines  flushed,  and  samples  collected  to 
ensure  that  no  residual  organic  contamination  re- 
mains in  the  lines.  (Author's  abstract) 
W87-04905 


HEAVY  METALS  DISTRIBUTION  IN  THE 
MOUTH  OF  THE  BESOS  AND  LLOBREGAT 
RIVERS  (DISTRD3UCION  DE  METALES  PE- 
SADOS  EN  LAS  DESEMBOCADURAS  DE  LOS 


RIOS  BESOS  Y  LLOBREGAT  (MEDITER- 
RANEO  OCCIDENTAL)), 

Instituto  de  Investigaciones  Pesqueras  de  Barcelo- 
na (Spain). 
X.  Modamio. 

Investigacion  Pesquera  IPESAV,  Vol.  50,  No.  2,  p 
203-211,  June  1986.  6  fig,  1  tab,  13  ref. 

Descriptors:  'Sediments,  'Path  of  pollutants,  'Dis- 
tribution, 'Heavy  metals,  'Estuaries,  'Barcelona, 
•Pollutant  identification,  'Chemical  analysis, 
'Water  analysis,  Rivers. 

Sediments  from  the  mouth  of  the  Besos  and  Llo- 
bregat  rivers  near  Barcelona,  Spain  were  analyzed 
for  heavy  metal  distribution.  At  Besos,  Hg  ranged 
from  16.4  to  0.16  microgram/gram,  and  Pb  ranged 
from  550.2  to  46.5  microgram/gram.  Gradients 
were  less  marked  for  Cr,  Cu,  and  Cd.  At  the 
Llobregat  River,  Hg  levels  ranged  from  0.2  to  9.66 
microgram/gram,  with  lower  levels  at  the  mouth 
of  the  river  and  the  higher  levels  further  out.  Pb 
and  Cr  showed  a  similar  distribution;  Pb  levels 
ranged  from  4.8  to  242.5  microgram/gram,  and  Cr 
levels  ranged  from  3.1  to  91.5  microgram/gram. 
Cu  levels  ranged  from  19.2  to  166.7  microgram/ 
gram,  with  the  highest  levels  around  the  port  of 
Barcelona.  Cd  levels  were  correlated  with  the 
influence  of  the  river,  ranging  from  0.24  to  0.63 
microgram/gram.  It  is  concluded  that  the  metal 
distribution  is  influenced  by  contributions  of  the 
Barcelona  harbor  and  the  Zona  Franca  collecting 
waters  system.  (Doria-PTT) 
W87-04914 


AMMOMFICATTON'S  ACTIVITY  IN  SEA- 
WATER  AND  SEDIMENTS  OF  THE  CADIZ 
BAY  (SW  SPAIN)  (AMONEFICACION  EN 
AGUAS  Y  SEDIMENTOS  MARINOS  DE  LA 
BAHIA  DE  CADIZ  (SO  DE  ESPANA)), 
Instituto  de  Ciencias  Marinas,  Andalucia  (Spain). 
J.  Blasco,  R.  Establier,  V.  Flores,  and  A.  Gomez. 
Investigacion  Pesquera  IPESAV,  Vol.  50,  No.  2,  p 
297-307,  June  1986.  3  fig,  1  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Water  chemistry,  'Ammonification, 
•Bays,  'Cadiz,  'Marine  sediments,  'Seasonal  vari- 
ation, 'Sea  water,  'Sediments,  Hydrology,  Distri- 
bution, Nitrates,  Nitrites,  Acidity,  Oxygen,  Dis- 
solved oxygen,  Ammonia,  Clays,  Soil  types. 

Ammonification  in  the  water  and  sediment  of  13 
sampling  stations  from  the  Bay  of  Cadiz  (SW 
Spain)  and  its  channels  was  determined  in  different 
seasons,  along  with  temperature,  pH,  salinity,  dis- 
solved oxygen,  ammonia,  nitrates,  and  nitrites.  No 
significant  differences  in  ammonification  activity 
were  found  between  seasons.  A  positive  correla- 
tion was  found  between  organic  nitrogen  and  am- 
monification in  autumn  and  spring.  The  highest 
rate  of  ammonification  was  found  in  clay  sedi- 
ments. (Doria-PTT) 
W87-04915 


CHEMICAL  AND  PHYSICAL  ENRICHMENTS 
OF  SEDIMENT  FROM  CROPLAND, 

Agricultural  Research  Service,  Morris,  MN. 

R.  A.  Young,  A.  E.  Olness,  C.  K.  Mutchler,  and 

W.  C.  Moldenhauer. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  165-169,  January-February  1986.  6  fig,  2  tab, 

19  ref. 

Descriptors:  'Path  of  pollutants,  'Soil  erosion, 
'Enrichment,  'Sediments,  'Enriched  sediments, 
•Cropland,  'Soil  loss,  'Nutrients,  'Erosion,  Chem- 
ical properties,  Physical  properties,  Particle  size, 
Clays,  Silts,  Adsorption,  Transport,  Hydrology, 
Rainfall  simulators,  Soil  types,  Soil  texture,  Water- 
sheds. 

The  United  States  is  losing  soil  from  its  agricultur- 
al lands  at  excessive  rates,  averaging  nearly  10.75 
tons  of  soil  per  hectare  per  year  by  water  erosion 
and  7.4  t/ha-yr  by  wind  erosion  from  cultivated 
cropland.  Sou  loss  tolerances  are  exceeded  on 
about  44%  of  the  total  cropland  in  the  country. 
Loss  of  soil  and  plant  nutrients  resulting  from  the 
erosion  process  is  a  significant  factor  in  decline  of 
soil  productivity.  The  erosion  process  is  recog- 


nized as  being  selective  in  both  physical  and  chem- 
ical properties.  Smaller  size  particles,  particularly 
clay  and  silt,  adsorb  and  transport  large  quantities 
of  nutrients  due  to  their  relatively  greater  specific 
surface  areas.  Selectivity  of  the  erosion  process  is 
more  pronounced  for  the  more  numerous  but  less 
severe  hydrologic  events  since  these  events  result 
in  a  disproportionate  amount  of  smaller  particles 
being  transported  from  a  site.  Thus,  nutrient  en- 
richments are  complex  and  tend  to  vary  inversely 
with  suspended  sediment  concentrations.  Soil  and 
nutrient  losses  from  simulated  rainstorms  on  textur- 
ally  similar  soils  at  three  widely  separated  locations 
in  the  upper,  mid  and  lower  Mississippi  River 
watershed  were  examined.  Physical  characteristics 
of  the  sediment,  including  aggregate  size  distribu- 
tions and  primary  particle  size  distributions,  and 
selected  chemical  properties  are  discussed  in  rela- 
tion to  soil  productivity.  Enrichments  in  sediment 
of  total  Kjeldahl  nitrogen,  organic  carbon,  cation 
exchange  capacity  and  available  nitrogen  are  relat- 
ed to  sediment  characteristics  and  clay  enrichment. 
(Alexander-PTT) 
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MANAGDVG  FEEDLOT  RUNOFF  WITH  A  SET- 
TLING BASTS  PLUS  TILED  INFILTRATION 
BED, 

Science  and  Education  Administration,  Coshocton, 

OH. 

For  primary  bibliographic  entry  see  Field   5G. 
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GROUP  DWARIANCE  AND  FDZLD-SCALE 
SOLUTE  TRANSPORT, 

California  Univ.,  Riverside.  Dept.  of  Soil  and  En- 
vironmental Sciences. 
G.  Sposito,  and  W.  A.  Jury. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1743-1748,  December  1986.  2  tab,  18  ref. 
NSF  Grant  ECE  85-13726. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Mathematical  equations,  'Dispersion,  'Convec- 
tion, Probability  distribution,  Vadose  zone,  Vadose 
water,  Boundary  conditions. 

The  conventional  measurement  and  statistical 
characterization  of  solute  dispersion  coefficients 
and  convection  velocities  in  a  field-scale  vadose 
zone  are  based  on  the  assumption  that  the  convec- 
tion-dispersion equation  governs  solute  transport 
locally.  The  implications  of  this  hypothesis  are 
investigated  mathematically  through  a  study  of  the 
space  and  time  coordinate  transformations  which 
leave  the  one-dimensional  convection-dispersion 
equation  (CDE)  invariant  in  form.  It  is  shown  that 
there  are  just  six  nontrivial  space-time  transforma- 
tions under  which  this  CDE  is  invariant.  The 
pioneering  field-scale  leaching  experiment  reported 
by  Biggar  and  Nielsen  is  used  to  make  a  typical 
application  of  these  results.  When  the  boundary 
condition  in  the  Biggar-Nielsen  experiment  is  im- 
posed, the  number  of  possible  space-time  transfor- 
mations of  the  CDE  reduces  to  two,  one  of  which 
is  a  scaling  transformation  related  closely  to  scale 
transformations  of  the  solute  transport  coefficients. 
These  results  and  the  assumption  that  sets  of  trans- 
port coefficients  corresponding  to  widely  separat- 
ed regions  in  a  vadose  zone  are  statistically  inde- 
pendent are  sufficient  to  prove  that  the  field-wide 
probability  distribution  of  the  transport  coefficients 
(taken  as  random  variables)  will  be  lognonnal.  The 
methodology  developed  in  this  study  can  be  ap- 
plied to  any  field-scale  solute  transport  phenome- 
non for  which  the  partial  differential  equation  gov- 
erning solute  movement  locally  is  assumed  known. 
(Author's  abstract) 
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DmECT   DISTRIBUTION   MODEL   FOR   RE- 
GIONAL AQUATIC  ACTDD7ICATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

M.  J.  Small,  and  M.  C.  Sutton. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1749-1758,  December  1986.  15  fig,  1  tab, 

49  ref. 

Descriptors:   'Mathematical   models,   'Acid  rain, 
'Acidification,  'Acid  deposition,  'Water  pollution 
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effects,  'Weathering,  'Lakes,  'Fish,  New  York, 
Alkalinity,  Prediction,  Hydrogen  ion  concentra- 
tion. 

The  processes  affecting  acidification  of  aquatic  sys- 
tems are  complex.  Important  factors  include  the 
hydrology  and  geochemistry  of  the  watershed,  soil 
processes  such  as  weathering,  ion  exchange,  and 
adsorption,  plant  uptake,  and  chemical  and  biologi- 
cal reactions  in  the  receiving  lake  or  stream. 
Damage  to  fisheries  likewise  involves  complex 
mechanisms,  including  the  impairment  of  repro- 
duction, damage  to  young  fish  and  resulting  reduc- 
tions in  recruitment,  direct  kills  during  pH-depres- 
sion/metals-elevation  events,  and  losses  realized 
through  the  food  chain.  Dynamic,  mechanistic 
models  have  been  developed  to  simulate  acidifica- 
tion processes  with  varying  degrees  of  detail  and 
sophistication.  A  model  is  developed  to  predict  the 
regional  distribution  of  lake  acidification  and  its 
effect  on  fish  survival.  The  model  predicts  the 
effect  of  changes  in  acid  deposition  rates  on  the 
mean  and  variance  of  the  regional  distribution  of 
lake  alkalinity  using  empirical  weathering  models 
with  variable  weathering  factors.  The  regional  dis- 
tribution of  lake  alkalinity  is  represented  by  a 
three-parameter  lognormal  distribution.  The  re- 
gional pH  distribution  is  derived  using  an  explicit 
pH-alkalinity  relationship.  The  predicted  pH  distri- 
bution is  combined  with  a  fish  presence-absence 
relationship  to  predict  the  fraction  of  lakes  in  a 
region  able  to  support  fish.  The  model  is  illustrated 
with  a  set  of  1014  lakes  in  the  Adirondack  Park 
region  of  New  York  State.  Significant  needs  for 
future  research  for  regional  aggregation  of  aquatic 
acidification  models  are  identified.  (Alexander- 
PTT) 
W87-04941 


SOLUTE  TRANSPORT  PARALLEL  TO  AN 
INTERFACE  SEPARATING  TWO  DIFFERENT 
POROUS  MATERIALS, 

Technische  Hogeschool  Delft  (Netherlands).  On- 
derafdeling  der  Wiskunde  en  lnformatica. 
C.  J.  van  Duijn,  and  S.  E.  A.  T.  M.  van  der  Zee. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1779-1789,  December  1986.  10  fig,  1  tab, 
28  ref. 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  'Path  of  pollutants,  'Interfaces, 
•Porous  media,  'Flow  domain,  Adsorption,  Per- 
meability, Boundary  conditions,  Breakthrough 
curves,  Numerical  analysis,  Dispersion,  Solutes, 
Transport. 

The  transport  of  solute  in  groundwater  is  the  result 
of  convection,  diffusion,  dispersion,  and  retarding 
mechanisms  such  as  adsorption.  The  mathematical 
formulation  of  miscible  displacement  in  porous 
media  is  given  by  the  convection-dispersion  equa- 
tion. Often  a  major  factor  that  limits  the  predictive 
capability  of  this  equation  is  the  heterogeneity  of 
porous  media.  This  problem  has  motivated  a 
number  of  studies  dealing  with  the  effect  of  hetero- 
geneity on  transport.  Since  it  is  recognized  that  the 
size  of  the  flow  domain  is  of  importance,  the  effect 
of  heterogeneity  has  been  studied  on  several  scales. 
The  transport  of  solute  is  studied  for  a  flow 
domain  consisting  of  two  regions  that  are  separat- 
ed by  a  sharp  interface  parallel  to  the  direction  of 
water  flow.  The  two  regions  have  different  flow 
velocities,  linear  adsorption  coefficients,  and  poro- 
sities. An  approximate  analytical  solution  is  given 
for  the  depletion  of  solute  in  the  most  permeable 
region  caused  by  transfer  of  solute  into  the  less 
permeable  region.  To  take  into  account  the  bound- 
ary conditions  at  the  interface,  an  approximate 
expression  is  derived  for  the  concentration  at  the 
interface.  In  the  derivations  the  longitudinal  dis- 
persion coefficient  is  assumed  to  be  zero,  and  the 
transversal  dispersion  coefficient  is  taken  finite. 
For  comparison  to  numerical  results,  an  expression 
for  the  concentration  averaged  over  the  height  in 
the  permeable  region,  at  given  distance  and  time,  is 
presented.  The  agreement  of  numerically  obtained 
breakthrough  curves  and  interface  concentrations 
with  the  analytical  results  is  shown.  Because  of  the 
zero  longitudinal  dispersion  coefficient  in  the  ana- 
lytical approach,  differences  occur  at  initial  break- 
through. Agreement  between  numerical  and  ana- 
lytical results  is  good  after  initial  breakthrough 


provided  the  assumption  of  two  infinitely  thick 
regions  is  valid.  Lower  bound  constraints  for  the 
thickness  of  the  two  regions  are  given.  The  as- 
sumption made  often  of  infinite  transversal  disper- 
sion leads  to  significant  differences  compared  to 
numerical  results  in  the  case  of  a  large  retardation 
factor  R  sub  2  in  the  region  with  the  smallest 
transport  velocity.  (Alexander-PTT) 
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MODEL  TO  EVALUATE  THE  TRANSIENT 
HYDRAULIC  RESPONSE  OF  THREE-DIMEN- 
SIONAL SPARSELY  FRACTURED  ROCK 
MASSES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

D.  Elsworth. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1809-1819,  December  1986.  11  fig,  24  ref. 

DOI  Grant  91 154142. 

Descriptors:  'Groundwater  movement,  'Finite 
element  analysis,  'Mathematical  models,  'Rock 
properties,  'Path  of  pollutants,  'Geologic  frac- 
tures, 'Transient  flow,  Mathematical  equations, 
Calibrations,  Rock  masses,  Fissures. 

The  utilization  of  sparsely  fractured  rock  masses  as 
a  potential  host  for  highly  toxic  wastes  has  high- 
lighted the  inability  of  current  characterization 
methods  to  describe  adequately  the  hydraulic  re- 
sponse. To  date,  groundwater  hydrogeologists 
have  been  concerned  primarily  with  aquifers  of 
high  yield  where  existing  continuum  and  dual  po- 
rosity models  are  found  to  perform  adequately.  In 
sparsely  fractured  formations,  however,  these 
models  are  markedly  deficient,  and  alternative 
treatment  of  the  problem  is  required.  Use  of  dis- 
continuum  models  incorporating  discrete  fractures 
is  plagued  with  problems  related  to  both  the  validi- 
ty and  quality  of  input  data  and  the  computational 
effort  required  to  evaluate  responses  for  even  rela- 
tively modest  realizations  of  fracture  density.  A 
numerical  model  is  presented  for  the  analysis  of 
transient  fluid  flow  in  large  systems  of  rigid  fissure 
discs.  A  boundary  element  procedure  is  invoked  to 
minimize  the  number  of  equations  required  to 
define  the  system.  Condensation  of  the  system  of 
equations  at  an  elemental  or  individual  disc  level  is 
used  to  cast  the  solution  into  finite  element  format. 
The  resulting  global  matrices  are  well  conditioned, 
sparsely  populated,  and  apparently  symmetric.  The 
formulation  performed  well  in  validation  studies 
for  both  single  unconnected  and  multiply  connect- 
ed fissures.  The  procedure  is  ideally  suited  to  the 
analysis  of  large,  formerly  intractable,  fissure  net- 
works where  the  system  degrees  of  freedom  may 
be  reduced  to  and  retained  at  a  minimum.  (Alexan- 
der-PTT) 
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GROUNDWATER  CONTAMINATION  FROM 
AN  INACTIVE  URANIUM  MILL  TAILINGS 
PILE:  2.  APPLICATION  OF  A  DYNAMIC 
MIXING  MODEL, 

California   Univ.,    Berkeley.    Lawrence   Berkeley 

Lab. 

T.  N.  Narasimhan,  A.  F.  White,  and  T.  Tokunaga. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1820-1834,  December  1986.  20  fig,  3  tab, 

24  ref.  DOE  Contract  DE-AC03-76SFOOO98. 

Descriptors:  'Groundwater  pollution,  'Mining 
wastes,  'Mathematical  models,  'Dynamic  mixing, 
•DYNAMIX,  'Uranium  mills,  'Path  of  pollutants, 
•Water  pollution  sources,  'Process  water, 
Aquifers,  Infiltration,  Flow,  Groundwater,  Cali- 
brations. 

At  Riverton,  Wyoming,  low  pH  process  waters 
from  an  abandoned  uranium  mill  tailings  pile  have 
been  infiltrating  into  and  contaminating  the  shal- 
low water  table  aquifer.  The  contamination  proc- 
ess has  been  governed  by  transient  infiltration 
rates,  saturated-unsaturated  flow,  as  well  as  tran- 
sient chemical  reactions  between  the  many  chemi- 
cal species  present  in  the  mixing  waters  and  the 
sediments.  In  the  first  part  of  this  two-part  series 
field  data  as  well  as  an  interpretation  based  on  a 
static  mixing  model  were  presented.  As  an  upper 
bound,  it  was  estimated  that  1.7%  of  the  tailings 


water  had  mixed  with  the  native  groundwater.  In 
the  present  work  the  results  of  numerical  investiga- 
tion of  the  dynamic  mixing  process  are  presented. 
The  model,  DYNAMIX  (DYNAmic  MIXing), 
couples  a  chemical  speciation  algorithm, 
PHREEQE,  with  a  modified  form  of  the  transport 
algorithm,  TRUMP,  specifically  designed  to 
handle  the  simultaneous  migration  of  several  chem- 
ical constituents.  The  overall  problem  of  simulat- 
ing the  evolution  and  migration  of  the  contaminant 
plume  was  divided  into  three  sub  problems  that 
were  solved  in  sequential  stages.  These  were  the 
infiltration  problem,  the  reactive  mixing  problem, 
and  the  plume-migration  problem.  The  results  of 
the  application  agree  reasonably  with  the  detailed 
field  data.  The  methodology  developed  in  the 
present  study  demonstrates  the  feasibility  of  ana- 
lyzing the  evolution  of  natural  hydrogeochemical 
systems  through  a  coupled  analysis  of  transient 
fluid  flow  as  well  as  chemical  reactions.  It  seems 
worthwhile  to  devote  further  effort  toward  im- 
proving the  physicochemical  capabilities  of  the 
model  as  well  as  to  enhance  its  computational 
efficiency.  (Author's  abstract) 
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SIMULATION  OF  CONTAMINANT  PLUMES 
WITH  LARGE  DISPERSIVE  CONTRAST: 
EVALUATION  OF  ALTERNATING  DIREC- 
TION GALERKIN  MODELS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E.  O.  Frind,  and  D.  Germain. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1857-1873,  December  1986.  15  fig,  2  tab, 
26  ref.  NSERC  (Canada)  Grant  A8368. 

Descriptors:  'Groundwater  movement,  'Contami- 
nant plumes,  'Dispersion,  'Mathematical  models, 
•Galerkin  models,  'Simulation,  'Path  of  pollut- 
ants, Plumes,  Groundwater,  Comparison  studies. 

The  understanding  of  contaminant  migration  in 
groundwater  has  taken  a  major  step  forward  with 
the  publication  of  a  number  of  highly  detailed  field 
studies.  Most  of  the  plumes  studied  originate  at 
surface  sources  and  migrate  along  shallow  surficial 
aquifers.  They  are  generally  of  a  thin  elongated 
shape,  sharply  defined  above  and  below,  spreading 
very  little  in  the  vertical  direction.  Even  in  the 
horizontal,  transverse  spreading  appears  to  be 
small  and  of  a  nature  that  could  be  explained  by  a 
divergent  flow  field.  The  evolution  of  narrow, 
sharply  defined  contaminant  plumes,  correspond- 
ing in  shape  to  those  often  observed  in  the  field, 
was  examined.  The  transverse  dispersion  mecha- 
nism consistent  with  such  shapes  can  be  as  low  as 
of  the  order  of  molecular  diffusion;  dispersivity 
contrasts  of  as  much  as  4  orders  of  magnitude  are 
possible.  Even  at  the  lowest  physically  realistic 
values  of  transverse  dispersion  parameters,  trans- 
verse mass  spreading  is  capable  of  significantly 
retarding  the  advance  of  the  plume  front.  The 
principal  direction  and  alternating  direction  Galer- 
kin models  together  are  capable  of  handling  all 
cases  of  dispersive  contrast  including  those  with 
dispersivity  ratio  of  infinity.  The  models  were  for- 
mulated in  curvilinear  coordinates  with  certain 
restrictions  on  the  element  deformation.  A  three- 
way  comparison  between  principal  direction,  alter- 
nating direction  Galerkin,  and  conventional  finite 
element  models  was  performed  with  respect  to 
accuracy  and  efficiency.  The  effects  of  longitudi- 
nal and  transverse  numerical  dispersion  occurring 
in  the  various  models  were  examined  and  related 
to  the  discretization.  (Alexander-PTT) 
W87-04949 


VELOCITY-DEPENDENT  HYDRODYNAMIC 
DISPERSION  DURING  UNSTEADY,  UNSATU- 
RATED SODL  WATER  FLOW:  EXPERIMENTS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
W.  J.  Bond. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1881-1889,  December  1986.  5  fig,  2  tab, 
39  ref. 

Descriptors:  'Soil  water  movement,  'Hydrody- 
namic  dispersion,  'Unsaturated  flow,  'Solute 
transport,  'Path  of  pollutants,  'Mathematical 
models,  'Soil  water,  Flow,  Solutes,  Sand,  Absorp- 
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tion,  Pore  water,  Breakthrough,  Dispersion,  Ve- 
locity. 

An  understanding  of  the  way  that  solutes  are  trans- 
ported in  soils  is  essential  to  the  development  of 
sound  strategies  for  managing  solutes  in  the  envi- 
ronment, both  the  desirable  ones  such  as  fertilizers 
as  well  as  the  undesirable  ones  that  lead  to  saliniza- 
tion  of  soil  or  pollution  of  groundwater.  The  effect 
of  the  velocity  dependence  of  the  hydrodynamic 
dispersion  coefficient  on  solute  movement  and  dis- 
tribution during  unsteady  flow  of  water  in  unsatu- 
rated soils  is  described  mathematically  and  experi- 
mentally. Approximate  analytical  solutions  of  the 
solute  transport  equation  are  presented  for  veloci- 
ty-dependent dispersion  during  constant  potential 
and  constant  flux  horizontal  absorption,  subject  to 
a  step  change  in  solute  concentration  and  a  pulse 
input  of  solute,  respectively.  Discussion  is  confined 
to  the  case  where  there  is  no  chemical  interaction 
between  the  solute  and  the  soil  and  no  soil  water 
that  is  inaccessible  to  the  solute.  Experiments  were 
designed  to  demonstrate  velocity-dependent  dis- 
persion and  were  carried  out  with  a  fine  sand  for 
the  conditions  outlined  above.  The  effect  of  the 
velocity  dependence  of  the  dispersion  coefficient 
was  to  cause  the  spread  in  the  concentration  pro- 
file to  be  greater  that  would  have  been  expected  if 
there  was  no  velocity  dependence.  This  effect  is 
large  at  small  times  and  decreases  with  increasing 
time  for  constant  potential  absorption.  During  con- 
stant flux  absorption  the  magnitude  of  the  effect 
depends  largely  on  the  magnitude  of  the  input  flux, 
increasing  as  the  flux  increases,  but  it  also  increases 
slightly  with  increasing  time.  The  relationship  be- 
tween the  dispersion  coefficient  and  pore  water 
velocity  was  measured  for  this  fine  sand  by  means 
of  steady,  saturated  breakthrough  experiments. 
This  independently  measured  relationship  was  then 
used  in  the  approximate  analytical  solutions  to 
predict  the  observed  concentration  profiles  from 
the  unsteady  experiments.  Very  good  agreement 
was  found.  (Alexander-PTT) 
W87-04951 


PARTICLE  TRANSPORT  THROUGH  POROUS 
MEDIA 

California  Univ.,  Berkeley.  Dept.  of  Civil  Engi- 
neering. 

L.  M.  McDowell-Boyer,  J.  R.  Hunt,  and  N.  Sitar. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1901-1921,  December  1986.  5  fig,  1  tab, 
176  ref.  Water  Resources  Center  Project  UCAL- 
WRC-W-662. 

Descriptors:  *  Solute  transport,  *  Suspended  load, 
•Particle  transport,  *Porous  media,  *Path  of  pol- 
lutants, 'Mathematical  models,  *Model  studies, 
•Groundwater  movement,  'Permeability,  Field 
tests,  Viruses,  Bacteria,  Pores,  Adsorption,  Ra- 
dionuclides, Filtration. 

The  fate  of  many  pollutants  in  the  aquatic  environ- 
ment is  determined  by  the  fate  of  the  particulate 
matter  with  which  they  are  associated.  The  trans- 
port and  bioavailability  of  hydrophobic  organics 
and  toxic  metals,  for  example,  depends  on  the 
degree  of  partitioning  of  these  compounds  between 
solution  and  solid  phases.  The  solid  phase  consists 
of  both  stationary  and  mobile,  or  suspended,  states. 
Transport  of  suspended  particulate  matter  is 
widely  recognized  to  occur  in  subsurface  environ- 
ments. Field  data  indicate  that  viruses,  bacteria, 
and  clay  minerals  can  migrate  considerable  dis- 
tances and  that  small  particles  and  macromolecules 
are  implicated  in  the  transport  of  organic  contami- 
nants and  radionuclides.  Media  permeability  can  be 
significantly  altered  by  changes  in  aqueous  chemis- 
try through  particle  release  and  capture.  Quantita- 
tive models  for  predicting  particle  transport  are 
available  within  the  water  filtration  literature  that 
account  for  the  mechanisms  of  particle-media  colli- 
sions and  the  conditions  for  attachment.  Predic- 
tions from  the  filtration  models  are  used  to  analyze 
particle  migration  through  porous  media  at  typical 
groundwater  flow  velocities.  As  particles  accumu- 
late within  media  pores,  available  models  become 
less  predictive  because  of  the  coupling  between 
particle  retention  and  permeability  reduction.  An 
examination  of  filtration  data  reveals  that  retention 
of  a  relatively  small  solid  volume  within  media 
pores  can  reduce  media  permeability  by  orders  of 


magnitude.  The  fact  that  contaminants  adsorbed  to 
particles  are  mobile  has  important  implications  in 
understanding  and  predicting  contaminant  trans- 
port. The  design  of  laboratory  experiments  and  the 
collections  of  field  samples  often  neglect  contami- 
nants transported  by  suspended  colloids  and  parti- 
cles. (Alexander-PTT) 
W87-04953 


PREDICTING  MASS  TRANSPORT  EN  DIS- 
CRETE FRACTURE  NETWORKS  WITH  THE 
AID  OF  GEOMETRICAL  FIELD  DATA, 

Royal  Inst,  of  Tech.,  Stockholm  (Sweden).  Dept. 

of  Hydraulics  Engineering. 

J.  Andersson,  and  R.  Thunvik. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1941-1950,  December  1986.  7  fig,  8  tab,  9 

ref. 

Descriptors:  'Groundwater  movement,  'Mass 
transport,  'Fracture  networks,  'Network  geome- 
try, 'Mathematical  studies,  'Path  of  pollutants, 
Stochastic  process,  Monte  Carlo  methods,  'Perme- 
ability coefficient,  Rock  masses,  Conductivity. 

Mass  transport  in  crystalline  fractured  rock  is  basi- 
cally controlled  by  the  geometry  of  the  fracture 
network  and  the  properties  of  the  individual  frac- 
tures. Field  investigations  have  demonstrated  the 
need  for  fracture  network  modeling.  The  impor- 
tance of  knowing  the  details  of  the  fracture  net- 
work geometry  when  predicting  mass  transport  in 
discrete  fractured  media  was  investigated.  It  was 
assumed  that  some  information  of  the  fractured 
medium  is  known,  such  as  the  location  and  direc- 
tion of  fractures  that  intersect  drill  cores  in  the 
investigated  region  and  the  overall  conductivity  of 
the  fracture  network  in  this  region.  Individual  frac- 
ture properties  were  assumed  to  be  unknown,  apart 
from  the  assumption  that  they  follow  specified 
stochastic  distributions.  A  two-dimensional  test 
problem  was  analyzed  with  the  Monte  Carlo  tech- 
nique. Reality  is  represented  by  a  hypothetical 
fracture  network.  On  this  real  network,  cores  are 
drilled  and  the  thereby  intersected  fractures  re- 
corded. On  the  basis  of  the  data  obtained,  realiza- 
tions of  fracture  networks  that  might  represent 
reality  were  generated.  The  data  from  the  real 
network  will  limit  the  variability  of  the  possible 
realizations  of  fracture  networks.  A  problem  of 
mass  transport  was  solved  on  the  real  network  and 
on  each  of  the  generated  ones,  using  a  particle 
tracing  technique.  By  comparing  the  real  transport 
time  with  the  estimated  transport  time  obtained 
from  the  Monte  Carlo  runs,  the  advantage  of  in- 
creasing the  measurements  (for  example,  drilling 
more  holes)  was  analyzed.  It  was  found  that  intro- 
ducing more  cores  decreased  the  estimated  uncer- 
tainty but  that  the  fracture  lengths,  the  fracture 
line  density,  and  the  spatial  correlation  of  the  aper- 
ture along  the  fracture  influenced  the  value  of  the 
geometrical  information.  The  estimated  uncertain- 
ty is  less  in  networks  with  long  fractures  combined 
with  a  high  line  density  and  little  spatial  correla- 
tion of  the  apertures.  If  the  fracture  apertures  are 
adjusted  so  that  all  conditional  networks  have  the 
same  hydraulic  conductivity,  the  estimated  uncer- 
tainty in  transport  times  is  reduced  substantially. 
(Alexander-PTT) 
W87-04956 


SECOND-ORDER  APPROACH  FOR  THE 
MODELENG  OF  DISPERSFVE  TRANSPORT  IN 
POROUS  MEDIA:  3.  APPLICATION  TO  TWO 
POROUS  MEDIA  PROBLEMS, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Dept.  of 

Civil  Engineering. 

A.  F.  B.  Tompson,  and  W.  G.  Gray. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1959-1971,  December  1986.  16  fig,  5  tab, 

20  ref.  DOE  Contract  DE-AC02-83ER  60170. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical models,  'Dispersive  transport,  'Porous 
media,  'Solute  transport,  'Path  of  pollutants, 
•Groundwater  pollution,  'Aquifers,  Convection, 
Peclet  number,  Tracers,  Calibrations,  Pore  diame- 
ter, Solutes,  Transport. 

The  second-order  dispersion  model  developed  by 
Tompson  and  Gray  is  applied  to  two  porous  media 


problems:  one-dimensional  solute  transport  in  a 
packed  column  and  two-dimensional  transport  in  a 
relatively  uniform  groundwater  aquifer.  The  im- 
portance of  the  convective  source  q  in  the  model  is 
recognized,  and  estimates  for  its  constitutive  coef- 
ficients Beta  sub  1  and  Beta  sub  2  are  found 
through  a  series  of  numerical  experiments.  For  the 
slow-flow  problems  considered,  the  diffusive 
source  s  seems  best  represented  through  a  one-term 
source  (K  sub  o  F)  relationship  only,  instead  of  a 
general  three-term  approximation  found  earlier. 
Use  of  K  sub  o  in  the  column  test  as  predicted 
from  the  pipe  tests  of  Tompson  and  Gray  works 
well  if  the  characteristic  length  for  the  Peclet 
number  is  chosen  to  be  a  typical  pore  diameter. 
This  procedure  did  not  work  well  in  the  aquifer 
test  because  of  the  inconsistency  of  applying  a 
parameter  found  in  a  one-dimensional  experiment 
to  a  two-dimensional  problem  Both  the  second- 
order  model  and  the  traditional  first-order  (Fick- 
ian)  approximation  were  satisfactory  in  the  tracer 
tests  considered,  but  the  second-order  model  has  a 
much  sounder  physical  basis.  The  second-order 
model  verified  the  results  of  the  first-order  model. 
(Author's  abstract) 
W87-04958 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS EVFLUENCED  BY  OXYGEN-LEvnTED 
BIODEGRADATION:  1.  THEORETICAL  DE- 
VELOPMENT, 

North  Carolina  State  Univ.  at  Raleigh. 

R.  C.  Borden,  and  P.  B.  Bedient. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1973-1982,  December  1986.  6  fig,  2  tab, 

37  ref.  EPA  Assistance  agreement  CR-8 12808. 

Descriptors:  'Groundwater  pollution,  'Solute 
transport,  'Path  of  pollutants,  'Fate  of  pollutants, 
'Hydrocarbons,  'Biodegradation,  'Contaminant 
plumes,  'Mathematical  equations,  'Simulation, 
'Microorganisms,  Advection,  Adsorption,  Degra- 
dation, Oxygen,  Kinetics,  Plumes,  Solutes,  Trans- 
port. 

Many  hydrocarbons  and  related  organic  contami- 
nants are  rapidly  degradable  in  the  presence  of 
oxygen.  Unfortunately,  exchange  of  oxygen  with 
subsurface  contaminant  plumes  is  often  slow. 
Equations  were  developed  for  simulating  the  si- 
multaneous growth,  decay,  and  transport  of  micro- 
organisms, as  well  as  the  transport  and  removal  of 
hydrocarbon  and  oxygen.  These  equations  were 
solved  by  conventional  numerical  techniques  to 
study  the  impact  of  microbial  kinetics,  horizontal 
mixing,  adsorption,  and  vertical  exchange  with  the 
unsaturated  zone  on  biodegradation.  In  the  region 
near  the  hydrocarbon  source,  any  available  oxygen 
will  be  rapidly  consumed.  In  the  body  of  the 
hydrocarbon  plume,  oxygen  transport  will  be  rate 
limiting  and  the  consumption  of  oxygen  and  hy- 
drocarbon can  be  approximated  as  an  instantaneous 
reaction.  The  major  sources  of  oxygen  to  the 
plume  appear  to  be  transverse  mixing,  advective 
fluxes  when  adsorption  is  significant  and  vertical 
exchange  with  the  unsaturated  zone.  In  a  compan- 
ion paper  hydrocarbon  transport  was  simulated  at 
a  hazardous  waste  site  where  oxygen-limited  bio- 
degradation is  known  to  occur.  (See  also  W87- 
04960)  (Author's  abstract) 
W87-04959 


TRANSPORT  OF  DISSOLVED  HYDROCAR- 
BONS INFLUENCED  BY  OXYGEN-LIMITED 
BIODEGRADATION:  2.  FDZLD  APPLICATION, 

North  Carolina  State  Univ.  at  Raleigh. 

R.  C.  Borden,  P.  B.  Bedient,  M.  D.  Lee,  C.  H. 

Ward,  and  J.  T.  Wilson. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  1983-1990,  December  1986.  6  fig,  7  tab, 

12  ref.  EPA  Assistance  agreement  CR-812808. 

Descriptors:  'Solute  transport,  'Mathematical 
models,  'Model  studies,  'Biodegradation,  'Path  of 
pollutants,  'Fate  of  pollutants,  'Simulation,  'Field 
tests,  'Calibrations,  'Hydrocarbons,  'Groundwat- 
er pollution,  Oxygen,  Plumes,  Mixing,  Aquifers, 
Solutes,  Transport. 

An  existing  solute  transport  model  was  modified  to 
allow  simulation  of  soluble  hydrocarbon  transport 
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in  groundwater  influenced  by  oxygen-limited  bio- 
degradation.  The  transport  model  was  applied  to 
an  abandoned  creosoting  site  where  biodegrada- 
tion  is  known  to  occur.  Oxygen  exchange  with  the 
unsaturated  zone  and  resulting  biodegradation  was 
approximated  as  a  first-order  decay  in  hydrocar- 
bon concentration.  The  loss  of  hydrocarbon  due  to 
horizontal  mixing  with  oxygenated  groundwater 
and  resulting  biodegradation  was  simulated  by  gen- 
erating oxygen  and  hydrocarbon  distributions  inde- 
pendently and  then  combining  by  superposition. 
This  procedure  is  only  applicable  where  absorption 
of  hydrocarbon  is  negligible.  The  major  transport 
parameters  were  obtained  by  calibrating  the  model 
to  a  chloride  plume  also  present  at  the  site.  Simu- 
lated oxygen  and  hydrocarbon  concentrations 
closely  matched  the  observed  values.  Two  cases 
are  presented  to  illustrate  the  potential  assimilative 
capacity  of  shallow  aquifers.  A  companion  paper 
presents  the  theoretical  development.  (See  also 
W87-04959)  (Alexander-PTT) 
W87-04960 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  IN  A  SAND  AQUIFER: 
1.  APPROACH  AND  OVERVIEW  OF  PLUME 
MOVEMENT, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
D.  M.  Mackay,  D.  L.  Freyberg,  P.  V.  Roberts,  and 
J.  A.  Cherry. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2017-2029,  December  1986.  9  fig,  6  tab, 
65  ref.  EPA  Assistance  agreement  CR-808851. 

Descriptors:  *Solute  transport,  'Groundwater 
movement,  •Contaminant  plumes,  *Sand  aquifers, 
•Path  of  pollutants,  *Groundwater  pollution, 
•Tracers,  Water  table,  Field  tests,  Permeability 
coefficient,  Porosity,  Solutes,  Transport,  Organic 
compounds,  Ontario,  Aquifers,  Landfills,  Lea- 
chates,  Halogenated  hydrocarbons. 

An  appreciable  percentage  of  the  groundwater 
used  for  public  water  supply  has  been  found  to 
contain  detectable  quantities  of  synthetic  organic 
chemicals,  particularly  halogenated  compounds 
containing  one-  or  two-carbon  atoms.  A  large-scale 
field  experiment  on  natural  gradient  transport  of 
solutes  m  groundwater  was  conducted  at  a  site  in 
Borden,  Ontario.  Well-defined  initial  conditions 
were  achieved  by  the  pulse  injection  of  12  cu  m  of 
a  uniform  solution  containing  known  masses  of 
two  inorganic  tracers  (chloride  and  bromide)  and 
five  halogenated  organic  chemicals  (bromoform, 
carbon  tetrachloride,  tetrachloroethylene,  1,2-dich- 
lorobenzene,  and  hexachloroethane).  A  dense, 
three-dimensional  array  of  over  5000  sampling 
points  was  installed  throughout  the  zone  traversed 
by  the  solutes.  Over  19,900  samples  were  collected 
over  a  3-year  period.  The  tracers  followed  a  linear 
horizontal  trajectory  at  an  approximately  constant 
velocity,  both  of  which  compare  well  with  expec- 
tations based  on  water  table  contours  and  estimates 
of  hydraulic  head  gradient,  porosity,  and  hydraulic 
conductivity.  The  vertical  displacement  over  the 
duration  of  the  experiment  was  small.  Spreading 
was  much  more  pronounced  in  the  horizontal  lon- 
gitudinal than  in  the  horizontal  transverse  direc- 
tion; vertical  spreading  was  very  small.  The  organ- 
ic solutes  were  retarded  in  mobility,  as  expected. 
(See  also  W87-04964  through  W87-04967)  (Alexan- 
der-PTT) 
W87-04963 


NATURAL     GRADIENT     EXPERIMENT     ON 

SOLUTE  TRANSPORT  EN  A  SAND  AQUIFER: 

2.   SPATIAL  MOMENTS   AND  THE  ADVEC- 

TION  AND  DISPERSION  OF  NONREACITVE 

TRACERS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

D.  L.  Freyberg. 

Water  Resources  Research  WRERAQ,  Vol.  22, 

No.  13,  p  2031-2046,  December  1986.  12  fig,  3  tab, 

25   ref.   EPA   Assistance   agreement   CR-808851; 

NSF  Grant  ECE  84-51565. 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  'Sand  aquifers,  'Path  of  pollutants, 
•Groundwater  pollution,  'Tracers,  'Contaminant 
plumes,  Dispersion,  Advection,  Plumes,  Transport, 
Solutes,  Permeability  coefficients. 


The  three-dimensional  movement  of  a  tracer  plume 
containing  bromide  and  chloride  was  investigated 
using  the  data  base  from  a  large-scale  natural  gra- 
dient field  experiment  on  groundwater  solute  trans- 
port. The  analysis  focused  on  the  zero-,  first-,  and 
second-order  spatial  moments  of  the  concentration 
distribution.  Moments  were  estimated  from  the 
point  observations  using  quadrature  approxima- 
tions tailored  to  the  density  of  the  sampling  net- 
work. The  estimators  appear  to  be  robust,  with 
acceptable  sampling  variability.  Analysis  of  the 
first-order  moment  estimates  indicated  that  the  ex- 
perimental tracer  plumes  traveled  along  identical 
trajectories.  The  horizontal  trajectory  is  linear  and 
aligned  with  the  hydraulic  gradient.  The  vertical 
trajectory  is  curvilinear,  concave  upward.  The 
total  vertical  displacement  was  small  so  that  the 
vertical  component  of  the  mean  solute  velocity 
vector  negligible.  The  estimated  mean  solute  ve- 
locity was  identical  for  both  tracers  (0.091  m/day) 
and  was  spatially  and  temporally  uniform  for  the 
first  647  days  of  travel  time.  After  647  days,  the 
plume  apparently  encountered  a  relatively  large- 
scale  heterogeneity  in  the  velocity  field,  leading  to 
a  distinct  vertical  layering,  and  slowing  the  rate  of 
advance  of  the  plume.  The  estimated  horizontal 
components  of  the  covariance  tensor  evolved  over 
time  in  a  manner  consistent  with  the  qualitative 
shape  changes  observed  from  plots  of  the  concen- 
tration data.  Plots  of  the  components  of  the  covar- 
iance tensor  as  functions  of  time  show  evidence  of 
'scale-dependent'  dispersion.  The  theoretical  re- 
sults of  Dagan  calibrate  well  to  the  estimated  co- 
variance  data  for  the  first  647  days  of  transport. 
The  calibrated  values  of  the  parameters  of  the 
hydraulic  conductivity  distribution  closely  match 
independently  measured  values  from  the  site.  The 
estimated  covariance  terms  for  the  last  sampling 
session,  1038  days  after  injection,  are  inconsistent 
with  the  earlier  data  and  with  the  Dagan  model. 
This  behavior  is  probably  attributable  to  the  ob- 
served large-scale  heterogeneity  in  the  velocity 
field.  (See  also  W87-04963,  W87-04965  through 
W87-04967)  (Alexander-PTT) 
W87-04964 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  IN  A  SAND  AQUIFER: 
3.  RETARDATION  ESTIMATES  AND  MASS 
BALANCES  FOR  ORGANIC  SOLUTES, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  V.  Roberts,  M.  N.  Goltz,  and  D.  M.  Mackay. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2047-2058,  December  1986.  9  fig,  8  tab, 
35  ref.  EPA  Assistance  agreement  CR-808851. 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  'Sand  aquifers,  'Path  of  pollutants, 
'Groundwater  pollution,  'Organic  compounds, 
Estimating,  Transformation,  Retardation,  Sorption, 
Solutes,  Transport,  Mass  balance,  Aquifers,  Halo- 
genated hydrocarbons,  Quantitative  analaysis. 

To  provide  a  data  base  suitable  for  documenting 
the  behavior  of  organic  contaminants  under  natural 
conditions  and  for  demonstrating  the  significance 
of  fundamental  processes  governing  solute  behav- 
ior, a  long-term  experiment  was  undertaken  at 
Canadian  Forces  Base,  Borden,  Ontario.  The  study 
site  was  in  close  proximity  to  the  scene  of  a  previ- 
ous solute  transport  investigation  at  Borden  that 
focused  on  chloride  as  a  tracer.  The  long-term 
behavior  of  five  organic  solutes  during  transport 
over  a  period  of  2  years  in  groundwater  under 
natural  gradient  conditions  was  characterized 
quantitatively  by  means  of  moment  estimates. 
Total  mass  was  conserved  for  two  of  the  organic 
compounds,  carbon  tetrachloride  and  tetrachlor- 
oethylene, while  the  total  mass  declined  for  three 
other  compounds,  bromoform,  1,2-dichloroben- 
zene,  and  hexachloroethane.  The  declines  in  mass 
for  the  latter  three  compounds  are  interpreted  as 
evidence  of  transformation  of  the  compounds.  Re- 
tardation factors  for  the  organic  solutes,  relative  to 
chloride,  ranged  from  1.5  to  9.0,  being  generally 
greater  for  the  more  strongly  hydrophobic  com- 
pounds. The  retardation  is  attributed  to  sorption. 
The  apparent  retardation  factor  increased  marked- 
ly for  all  compounds  over  the  duration  of  the 
experiment,  by  as  much  as  150%.  Results  from 
temporal  and  spatial  sampling  were  in  good  agree- 
ment when  compared  at  the  same  scale  of  time  and 


distance.  (See  also  W87-04963,  W87-04964,  W87- 
04966,  W87-04967)  (Alexander-PTT) 
W87-04965 


NATURAL  GRADIENT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  IN  A  SAND  AQUD7ER: 
4.  SORPTION  OF  ORGANIC  SOLUTES  AND 
ITS  INFLUENCE  ON  MOBILITY, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
G.  P.  Curtis,  P.  V.  Roberts,  and  M.  Reinhard. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2059-2067,  December  1986.  4  fig,  6  tab, 
41  ref.  EPA  Assistance  agreement  CR-808851. 

Descriptors:  'Solute  transport,  'Sand  aquifers, 
•Groundwater  pollution,  'Groundwater  move- 
ment, 'Path  of  pollutants,  'Organic  compounds, 
•Sorption,  •  Mathematical  models,  Isotherms,  Pre- 
diction, Distribution,  Retardation,  Mobility,  So- 
lutes, Transport,  Halogenated  hydrocarbons. 

Laboratory  investigations  were  conducted  to  de- 
termine whether  the  observed  field  retardation  of 
bromoform,  carbon  tetrachloride,  tetrachloroethy- 
lene, 1 ,2-dichlorobenzene,  and  hexachloroethane  at 
the  Borden,  Ontario,  field  site  could  be  explained 
by  the  linear,  reversible,  equilibrium  sorption 
model.  The  five  halogenated  organic  solutes, 
which  have  octanol-water  partition  coefficients 
ranging  from  200  to  4000,  were  the  same  as  those 
used  in  the  field  study.  The  sorbent,  a  medium  sand 
containing  0.02%  organic  carbon,  was  excavated 
11.5  m  from  the  experimental  well  field  at  the 
Borden  site.  Sorption  isotherms  were  linear  in  the 
aqueous  concentration  range  from  1  to  50  micro- 
gram/L  and  could  be  described  by  a  single  distri- 
bution coefficient  K  sub  d.  The  experimentally 
determined  K  sub  d  exceed  those  predicted  by  the 
hydrophobic  sorption  model  that  accounts  only  for 
partitioning  into  organic  matter,  by  factors  ranging 
from  1.7  for  hexachloroethane  to  10  for  tetrachlor- 
oethylene. Retardation  factors  inferred  from  the 
laboratory-determined  distribution  coefficients  fell 
within  the  range  estimated  from  spatial  sampling 
data  in  the  field  experiment.  (See  also  W87-04963 
through  W87-04965,  W87-04967)  (Alexander-PTT) 
W87-04966 


NATURAL  GRADDZNT  EXPERIMENT  ON 
SOLUTE  TRANSPORT  IN  A  SAND  AQUD7ER: 
SPATIAL  VARIABHJTY  OF  HYDRAULIC 
CONDUdTVTTY  AND  ITS  ROLE  EM  THE  DIS- 
PERSION PROCESS, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
E  A  Sudickv. 

Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  2069-2082,  December  1986.  11  fig,  24  ref. 
EPA  Assistance  agreement  CR-808851. 

Descriptors:  'Groundwater  movement,  'Solute 
transport,  'Sand  aquifers,  'Path  of  pollutants, 
'Permeability  coefficient,  'Dispersion,  'Spatial 
variability,  'Tracers,  'Model  studies.  Estimating, 
Prediction,  Transport,  Solutes,  Aquifers,  Ground- 
water pollution. 

The  spatial  variability  of  hydraulic  conductivity  at 
the  site  of  a  long-term  tracer  test  performed  in  the 
Borden  (Ontario)  aquifer  was  examined  in  detail  by 
conducting  permeability  measurements  on  a  series 
of  cores  taken  along  two  cross  sections,  one  along 
and  the  other  transverse  to  the  mean  flow  direc- 
tion. Along  the  two  cross  sections,  a  regular- 
spaced  grid  of  hydraulic  conductivity  data  with 
0.05  m  vertical  and  1.0  m  horizontal  spatial  discre- 
tization revealed  that  the  aquifer  is  comprised  of 
numerous  thin,  discontinuous  lenses  of  contrasting 
hydraulic  conductivity.  Estimation  of  the  three- 
dimensional  covariance  structure  of  the  aquifer 
from  the  log-transformed  data  indicates  that  an 
exponential  covariance  model  with  a  variance 
equal  to  0.29,  an  isotropic  horizontal  correlation 
length  equal  to  about  2.8  m,  and  a  vertical  correla- 
tion length  equal  to  0.12  m  is  representative.  A 
value  for  the  longitudinal  macrodispersivity  calcu- 
lated from  these  statistical  parameters  using  three- 
dimensional  stochastic  transport  theory  developed 
by  Gelhar  and  Axness  is  about  0.6  m.  For  the 
vertically  averaged  case,  the  two-dimensional 
theory  developed  by  Dagan  yields  a  longitudinal 
dispersivity  equal  to  0.45  m.  Use  of  the  estimated 
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statistical  parameters  describing  the  In  (K)  variabil- 
ity in  Dagan's  transient  equations  closely  predicted 
tie  observed  longitudinal  and  horizontal  transverse 
spread  of  the  tracer  with  time.  Weak  vertical  and 
horizontal  dispersion  that  is  controlled  essentially 
by  local-scale  dispersion  was  obtained  from  the 
analysis.  Because  the  dispersion  predicted  inde- 
pendently from  the  statistical  description  of  the 
Borden  aquifer  is  consistent  with  the  spread  of  the 
injected  tracer,  it  is  felt  that  the  theory  holds 
promise  for  providing  meaningful  estimates  of  ef- 
fective transport  parameters  in  other  complex- 
structured  aquifers.  (See  also  W87-04963  through 
W87-04966)  (Author's  abstract) 
W87-04967 


NATURAL  AND  ANTHROPOGENIC  CAUSES 
OF  LAKE  ACIDIFICATION  IN  NOVA  SCOTIA, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Ecology 

and  Behavioral  Biology. 

E.  Gorham,  J.  K.  Underwood,  F.  B.  Martin,  and  J. 

G.  Ogden. 

Nature  NATUAS,  Vol.  324,  No.  6096,  p  451-453, 

December  4,  1986.  3  fig,  33  ref. 

Descriptors:  *Lakes,  *Water  pollution  sources, 
•Water  analysis,  *Acid  rain,  'Acidic  water, 
•Acidification,  *Anthropogenic  acid  deposition, 
Soil  acidification,  Acid  soils,  Nova  Scotia,  Organic 
acids,  Acid  deposition,  Ion  exchange,  Hydrogen 
ion  concentration,  Air  pollution. 

Controversy  has  arisen  over  the  recent  acidifica- 
tion of  lakes,  ascribed  by  many  to  anthropogenic 
acid  deposition  from  the  atmosphere,  and  by  some 
to  natural  processes  of  soil  acidification  enhanced 
by  the  regrowth  of  forests  after  cutting  and  burn- 
ing. It  was  shown,  by  analyzing  the  chemistry  of 
Nova  Scotian  lakes  and  ponds  on  base-poor  ter- 
rains, that  both  anthropogenic  and  natural  acidifi- 
cation can  be  important.  The  correlations  and  re- 
gressions were  calculated  between  hydrogen  ion 
concentrations  and  each  of  four  predictors:  dis- 
solved organic  carbon  (a  surrogate  for  complex 
colored  organic  acids,  often  of  high  molecular 
weight),  non-marine  sulfate  (a  surrogate  for  acid 
deposition),  non-marine  calcium  ions  (the  major 
basic  cation  from  soil  weathering  and  ion  ex- 
change), and  the  sum  of  the  other  non-marine  base 
cations  (sodium,  magnesium  and  potassium).  The 
results  indicate  that  acidity  in  these  waters  is  af- 
fected both  by  organic  acids  from  peatland  catch- 
ments and  by  acidic  deposition  from  long-range 
and  local  sources.  (Author's  abstract) 
W87-04985 


EXAMINATION  OF  A  SUBGRTO-SCALE  PAR- 
AMETERIZATION FOR  THE  TRANSPORT  OF 
POLLUTANTS  IN  A  NONPRECTPLTATING 
CUMULUS  CLOUD  ENSEMBLE, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Chemical  and 

Materials  Engineering. 

M.-S.  Hong,  and  G.  R.  Carmichael. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

11,  p  2205-2217,  November  1986.  9  fig,  1  tab,  12 

ref. 

Descriptors:  *Transport,  *Clouds,  *Path  of  pollut- 
ants, 'Model  studies,  *Eulerian  models,  'Mathe- 
matical models,  'Air  pollution,  Mathematical 
equations,  Entrainment,  Detrainment,  Evapora- 
tion, Subsidence,  Eddy  diffusion,  Simulation,  Pol- 
lutants, Mathematical  studies. 

The  mass  flux  based  subgrid-scale  parameterization 
technique  of  Gidel  is  re-examined  for  use  in  Euler- 
ian  long-range  transport  models.  Specifically,  the 
parameterization  scheme  is  incorporated  into  the 
STEM-II  Eulerian  transport/transformation/re- 
moval model  and  the  model  is  used  to  investigate 
pollutant  transport  in  a  nonprecipitating  cumulus 
cloud  ensemble.  The  effects  of  entrainment,  de- 
trainment, evaporation  and  the  transport  by  subsid- 
ence, updrafts  and  turbulent  diffusion  are  included 
in  the  analysis.  Presented  simulation  results  indi- 
cate that  the  parameterization  is  able  to  treat  the 
rapid  vertical  transport  by  cloud  updrafts,  enables 
the  calculation  of  reaction  rates  based  on  subgrid- 
scale  concentrations,  and  is  readily  adopted  by 
Eulerian  models.  (Author's  abstract) 
W87-04992 


REMOVAL  OF  SULPHUR  DIOXIDE  IN  A 
TWO-DIMENSIONAL  RAIN  SYSTEM  BASED 
ON  A  SCALE  ANALYSIS  OF  THE  CONSERVA- 
TION EQUATIONS, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

B.  E.  A.  Fisher,  and  P.  A.  Clark. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
11,  p  2219-2229,  November  1986.  7  fig,  1  tab,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Rain,  'Sulfur 
compounds,  'Conservation  equations,  'Sulfates, 
•Mathematical  models,  'Model  studies,  Cloud 
liquid  water,  Oxidation,  Ozone,  Weather,  Velocity, 
Fall  velocity,  Advection,  Mathematical  equations, 
Mathematical  studies,  Air  pollution,  Transport. 

Since  rain  systems  show  a  wide  variation  in  struc- 
ture in  both  time  and  space,  it  is  virtually  impossi- 
ble to  model  in  detail  the  behavior  of  sulfur  passing 
through  a  rain  system.  Instead,  an  attempt  has  been 
made  to  determine  the  scales  of  the  major  process- 
es going  on  in  a  frontal  rain  system  based  on  the 
conservation  equations  for  cloudwater,  rainwater, 
S02  in  air,  sulfate  in  cloud  and  sulfate  in  rainwater. 
When  this  procedure  is  followed  it  is  found  that 
cloud  and  rainwater  amounts  are  determined  large- 
ly as  a  dynamic  balance  between  cloudwater  con- 
densation and  accretion  of  cloud  drops  by  rain. 
The  removal  of  S02  in  rain  is  mainly  determined 
by  the  oxidation  of  S02  in  cloud,  enhanced  by 
oxidation  in  rain.  In  the  case  when  oxidation  of 
S02  by  03  is  the  primary  oxidation  pathway  a 
simple  formula  is  derived  for  the  fractional  remov- 
al efficiency,  which  shows  which  parameters  are  of 
greatest  importance  and  has  potential  use  in  the 
current  generation  of  long-range  transport  models. 
This  formula  shows  that  the  removal  efficiency  is  a 
strongly  non-linear  function  of  sulfur  dioxide  con- 
centration. At  regional  average  S02  concentra- 
tions removal  is  efficient,  but  decreases  rapidly  at 
higher  S02  concentrations.  (Author's  abstract) 
W87-04993 


KINETICS  OF  FORMALDEHYDE-SfTV) 
ADDUCT  FORMATION  IN  SLIGHTLY  ACIDIC 
SOLUTION, 

California  Inst,  of  Tech.,  Pasadena.  W.M.  Keck 
Lab.  of  Environmental  Engineering  Science. 
T.  M.  Olson,  and  M.  R.  Hoffmann. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
11,  p  2277-2278,   November   1986.    1   fig,   5   ref. 

Descriptors:  'Pollutant  identification,  'Acid  rain, 
'Sulfur  compounds,  'Kinetics,  'Path  of  pollutants, 
'Chemical  reactions,  'Cloud  liquid  water,  'Fog, 
Clouds,  Dehydration,  Acids,  Hydroxymethanesul- 
fonic  acid,  Pollutants,  Solutes,  Adducts. 

Calculations  are  presented  which  demonstrate  that 
the  kinetics  of  dehydration  of  methylene  glycol 
(hydrated  form  of  formaldehyde)  must  be  consid- 
ered in  determining  the  rate  of  hydroxymethane- 
sulfonic  acid  formation  in  weakly  acidic  or  neutral 
solution.  The  findings  were  applied  to  the  chemis- 
try of  acidic  fog  and  cloud  water.  (Wood-PTT) 
W87-04994 


TBT:  AN  ENVIRONMENTAL  DILEMMA, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04996 


MODELLING  THE  FATE  OF  MTREX  AND 
LINDANE  IN  LAKE  ONTARIO,  OFF  THE  NI- 
AGARA RD7ER  MOUTH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Simulation  Section. 
E.  Halfon. 

Ecological  Modelling  ECMODT,  Vol.  33,  No.  1,  p 
13-33,  September  1986.  4  fig,  6  tab,  29  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Model  studies, 
'Lakes,  'Rivers,  'Mirex,  'Lindane,  'TOXFATE 
model,  Lake  Ontario,  Niagara  River,  Mathematical 
models,  Contamination,  Degradation,  Volatility, 
Simulation,  Simulation  analysis,  Fish  populations, 
Fish,  Plankton,  Sediments,  Pollutants,  Transport, 
Plumes,  Prediction. 


A  seasonally  averaged  (June-November)  fate 
model  (TOXFATE)  of  organic  contaminants  was 
used  to  assess  the  relative  importance  of  transport, 
degradation  and  volatilization  processes  in  the  Ni- 
agara River  and  in  Lake  Ontario  near  the  river 
mouth.  The  model  predicts  concentrations  in  sev- 
eral compartments,  including  suspended  sediments, 
water,  plankton,  and  fish.  Two  contaminants  were 
modelled,  Mirex  and  alpha-hexachlorocyclohexane 
(Lindane).  Simulations  show  that  the  largest 
amount  of  contaminants  is  usually  in  the  water 
fraction.  About  70%  of  Mirex  is  in  the  water  at  the 
mouth  of  the  Niagara  River,  compared  with  99% 
for  Lindane.  For  these  two  contaminants,  the  proc- 
esses of  degradation  and  volatilization  are  two  to 
three  orders  of  magnitude  slower  than  the  rate  of 
transport  through  the  river  and  the  plume.  In  the 
water,  the  most  important  process  is  a  change  of 
phase,  from  dissolved  to  the  adsorbed  state.  This 
change  of  state  is  mostly  relevant  for  strongly 
hydrophobic  compounds  like  Mirex,  and  less  so  for 
Lindane.  Simulations  were  performed  for  a  40-day 
period  during  which  fish  concentrations  did  not 
reach  equilibrium  with  Mirex,  but  they  did  with 
Lindane.  Spatial  distributions  of  these  contami- 
nants were  also  predicted  and  compared  with 
available  data.  (Author's  abstract) 
W87-05002 


PERSONAL  EXPOSURES,  INDOOR  AND 
OUTDOOR  AIR  CONCENTRATIONS,  AND  EX- 
HALED BREATH  CONCENTRATIONS  OF  SE- 
LECTED VOLATILE  ORGANIC  COMPOUNDS 
MEASURED  FOR  600  RESIDENTS  OF  NEW 
JERSEY,  NORTH  DAKOTA,  NORTH  CAROLI- 
NA AND  CALIFORNIA 

Harvard  Univ.,  Cambridge,  MA.  Energy  and  En- 
vironmental Policy  Center. 
L.  A.  Wallace. 

Toxicological  and  Environmental  Chemistry 
TXECBP,  Vol.  12,  No.  3/4,  p  215-236,  1986.  4  tab, 
14  ref. 

Descriptors:  'Population  exposure,  'Chlorinated 
hydrocarbons,  'Organic  compounds,  'TEAM 
Study,  'Drinking  water,  'Fate  of  pollutants,  •Pol- 
lutant identification,  *Air  samples,  Toxicity,  Moni- 
toring, Occupational  exposure,  Chromatography, 
Spectral  analysis,   Respiration,   Organic  solvents. 

The  TEAM  (Total  Exposure  Assessment  Method- 
ology) Study  was  planned  in  1979  and  completed 
in  1985.  The  goals  were:  (1)  to  develop  methods  to 
measure  individual  total  exposure  (exposures 
through  air,  food,  and  water)  and  resulting  body 
burden  of  toxic  and  carcinogenic  chemicals,  and 
(2)  to  apply  these  methods  within  a  probability- 
based  sampling  framework  to  estimate  the  expo- 
sures and  body  burdens  of  urban  populations  in 
several  U.  S.  cities.  EPA's  TEAM  Study  has  meas- 
ured exposures  to  20  volatile  organic  compounds 
in  personal  air,  outdoor  air,  drinking  water,  and 
breath  of  600  residents  of  New  Jersey,  North  Caro- 
lina, North  Dakota,  and  California.  All  participants 
were  selected  by  a  probability  sampling  scheme  to 
represent  a  total  of  700,000  inhabitants  of  seven 
cities.  About  7500  air,  breath,  and  drinking  water 
samples  were  collected,  of  which  2000  were  qual- 
ity controls.  Chloroform  and  possibly  bromodich- 
loromethane  were  important  contributors  to  total 
exposure  from  drinking  water.  The  median  value 
for  chloroform  in  drinking  water  was  67  microgm/ 
L.  In  drinking  water  in  California,  bromoform 
appeared  in  70-90%  of  the  samples  compared  to 
almost  none  of  the  New  Jersey  samples.  The 
common  solvents,  trichloroethylene,  tetrachlor- 
oethylene,  and  1,1,1-trichloroethane,  were  present 
in  samples  from  both  California  and  New  Jersey. 
For  all  chemical  except  the  trihalomethanes,  the 
air  route  provided  >99%  of  the  exposure.  Water 
provided  nearly  all  of  the  exposure  to  the  bromin- 
ated  trihalomethanes  and  more  than  half  of  most 
personal  exposures  to  chloroform.  (Peters-PTT) 
W87-05033 


SEASONAL  DYNAMICS  OF  PHOSPHORUS 
PARTTnONTNG  AND  EXPORT  IN  TWO 
STREAMS  IN  ALBERTA  CANADA, 

Alberta  Univ.,  Edmonton.  Dept.  of  Zoology. 

N.  Munn,  and  E.  Prepas. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
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ences  CJFSDX,  Vol.  43,  No.  12,  p  2464-2471, 
December  1986.  5  fig,  3  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Seasonal  varia- 
tion, •Phosphorus,  'Mathematical  models,  •Nutri- 
ents, 'Cycling  nutrients.  Transport,  Streams,  Wa- 
tersheds, Storms,  Glacial  till,  Bedrock,  Climates, 
Trees,  Alberta,  Export. 

In  1983,  phosphorus  (P)  export  was  quantified  for 
two  streams  (Two  Creek  and  Sakwatamau  River) 
in  Alberta,  Canada.  The  influence  of  changes  in 
discharge  on  P  concentration  and  partitioning  was 
examined  on  an  annual  and  seasonal  basis  and  these 
data  were  used  to  develop  empirical  models  to 
predict     P    concentrations.     Phosphorus    export 

riked  during  summer  storms;  68%  of  annual  total 
loading  was  transported  during  12  d  in  early 
summer.  Phosphorus  increases  were  larger  during 
storms  in  early  summer  than  during  storms  in  late 
summer.  Annual  total  P  exports  were  7.5  and  13.0 
mg/sq  m  (watershed  area)  for  the  two  streams, 
primarily  in  the  fine  particulate  fraction.  The  em- 
pirical models  presented  are  the  first  based  on 
detailed  data  from  watersheds  with  the  following 
characteristics:  (1)  trees  predominantly  coniferous, 
(2)  deep  glacial  till  overlying  sedimentary  bedrock, 
and  (3)  climatic  regime  where  most  P  is  exported 
during  summer  storms.  These  results  underscore 
the  need  for  intensive  sampling  regimes  in  streams 
in  a  variety  of  regions  (especially  at  high  dis- 
charge) so  factors  controlling  P  levels  can  be 
better  understood.  (Author's  abstract) 
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GASEOUS  BEHAVIOR  OF  TCE  OVERLYING  A 
CONTAMINATED  AQUIFER, 

D.  L.  Marrin,  and  G.  M.  Thompson. 
Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  21-27, 
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Assistance  agreement  CR-81 1018. 

Descriptors:  *Trichloroethylene,  *Pollutant  identi- 
fication, *Path  of  pollutants,  'Groundwater  pollu- 
tion, 'Contaminant  plumes,  'Monitoring  wells, 
'Soil  gas,  Water  table,  Solute  transport,  Transport, 
Diffusion,  Aquifers,  Porosity,  Plumes,  Organic 
compounds,  Solvents,  Chlorinated  hydrocarbons. 

The  concept  of  monitoring  vadose  zone  air  or  soil 
gas  to  detect  groundwater  contaminants  has  been 
suggested  by  several  authors.  Success  in  using  shal- 
low soil  gas  analysis  as  a  remote  geochemical 
technique  to  detect  volatile  organic  compounds 
(VOCs)  in  groundwater  has  been  reported.  The 
success  of  soil  gas  analyses  in  detecting  ground- 
water contaminants  depends  on  volatilization  of 
VOCs  at  the  water  table  and  diffusion  of  these 
compounds  through  soil  gas  in  a  predominantly 
vertical  direction.  Shallow  soil  gas  (<  2  meters 
deep)  was  collected  and  analyzed  for  trichloroeth- 
ylene  (TCE)  to  determine  the  relationship  with 
ground-water  contamination  directly  below.  The 
gaseous  TCE  plume  was  mapped  with  46  probes 
and  spanned  three  orders  of  magnitude  in  concen- 
tration (<  0.001  to  2  microgram/1).  TCE  concen- 
trations in  water  from  five  monitoring  wells 
around  the  study  site  ranged  from  4  to  2800  ppb 
and  had  a  correlation  coefficient  (r)  of  0.90  with 
TCE  concentrations  in  shallow  soil  gas.  Vertical 
borings  were  completed  to  the  water  table  at  four 
locations  in  order  to  obtain  profiles  of  soil  gas 
contamination,  air  porosity,  and  water  saturation. 
Gaseous  diffusion  and  air/water  partitioning  are 
probably  the  dominant  mechanisms  involved  in 
transporting  TCE  from  the  ground  water  to  the 
shallow  soil  gas.  (Alexander-PTT) 
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RADON  AND  RADJAJM  EMANATIONS  FROM 
FRACTURED  CRYSTALLINE  ROCKS  -  A  CON- 
CEPTUAL HYDROGEOLOGICAL  MODEL, 

H.  E.  LeGrand. 

Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  59-69, 

January-February  1987.  6  fig,  25  ref. 
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Subsurface  air  is  a  refuge  for  radon  gas  escaping 
from  rock  and  soil  surfaces,  as  well  as  from  subsur- 
face water.  The  crystalline  rocks  of  eastern  United 
States  contain  granites  and  associated  rocks  that 
have  moderate  to  low  amounts  of  uranium  source 
material;  the  amounts  are  sufficient  for  radon  to 
emanate  significantly  from  both  the  soil-saprolite 
zone  and  the  part  of  the  underlying  fractured  rock 
above  the  water  table.  The  pressure  increases  in 
the  air  systems  chiefly  as  infiltrated  water  moves 
downward  and  as  the  water  table  rises.  The  radon- 
laden  air  moves  toward  two  types  of  low-pressure 
chambers.  One  type  of  chamber  is  a  house  on 
sloping  topography  niched  into  the  soil-saprolite 
zone  and  perhaps  into  bedrock  fractures.  The  other 
type  is  the  unwatered  fracture  zone  of  a  pumping 
cone  of  depression  where  overlying  clays  are  less 
permeable.  These  two  types  of  low-pressure  cham- 
bers have  characteristics  of  vacuum  cleaners,  suck- 
ing in  radon-laden  air.  Conditions  leading  to  high 
indoor  radon  concentrations  are:  (1)  granites  and 
associated  rocks  with  normal  or  above  normal 
amounts  of  uranium,  (2)  normal  inter  connecting 
fracture  pattern,  (3)  a  thin  mantle  of  relatively 
impermeable  clay  soil,  (4)  repeated  cycles  of  re- 
charge and  of  fluctuating  water  table  in  the  frac- 
ture zone  or  in  the  overlying  regolith,  (5)  indenta- 
tion of  buildings  into  soil  and  rock  materials,  and 
(6)  building  construction  allowing  relatively  easy 
inflow  of  air  from  the  subsoil  and  rock.  Promoting 
the  continual  accretion  of  radon  and  radium  in 
well  water  is  the  alternating  action  of  air  and  water 
in  the  tortuous  fractures  in  the  cone  of  pumping 
depression.  Radon  accretes  in  well  water  more 
readily  than  does  radium,  chiefly  because  it  is  able 
to  diffuse  out  of  the  pores  and  small  fractures  to 
then  become  mixed  with  the  churned  well  water; 
radium  tends  to  be  absorbed  on  the  rock  materials, 
but  the  resurging  ground  water  may  desorb  or 
dislodge  radium  and  bring  it  into  the  well  in  some 
cases.  The  hydrogeological  model  is  compatible 
with  data  and  nonhydrogeological  interpretations 
by  other  workers.  The  framework  provides  a  par- 
tial basis  for  a  future  predictive  model  that  may 
identify  potential  problem  sites  of  airborne  radon 
indoors,  and  both  radon  and  radium  in  well  water. 
(Author's  abstract) 
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MODELING  OF  TCE  CONTAMINATION  AND 
RECOVERY  IN  A  SHALLOW  SAND  AQUIFER, 
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Descriptors:  'Mathematical  models,  'Trichlor- 
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Computer  simulation  of  contaminant  movement  in 
the  subsurface  provides  a  useful  tool  in  groundwat- 
er investigations.  When  applied  to  a  sufficiently 
detailed  hydrologic  data  base,  numerical  solute 
transport  models  are  capable  of  simulating  the 
extent  and  concentration  of  groundwater  contami- 
nation and  predicting  the  movement  of  contami- 
nant plumes.  The  U.S.  Geological  Survey  (USGS) 
Solute  Transport  Model  is  a  widely  used,  well- 
documented  computer  code  which  simulates  con- 
taminant transport  in  groundwater  using  a  finite- 
difference  grid  and  the  method  of  characteristics. 
The  model  was  applied  to  an  industrial  site  where 
trichloroethylene  (TCE)  and  other  industrial  sol- 
vents had  contaminated  a  shallow  sand  aquifer.  At 
the  study  site,  the  geology  was  well-characterized 
and  the  migration  of  the  contaminant  plume  was 
monitored  by  a  network  of  15  wells.  Although  the 
rate  of  release  of  the  industrial  solvents  to  the 
aquifer  was  unknown,  the  model  gave  a  good 
prediction  of  the  movement  of  the  plume  when  the 
release  of  contaminants  was  modeled  as  a  point 
source  injection.  The  model  was  also  successful  in 
simulating  the  behavior  of  the  plume  under  the 
influence  of  a  recovery  system.  During  simulation 
of  a  four-well  withdrawal  system,  model  predic- 
tions of  TCE  concentrations  and  hydraulic  head  in 


the  aquifer  matched  actual  data  collected  at  two 
points  in  time  after  start-up  of  the  recovery  system. 
The  model  predicted  that  the  same  configuration 
of  withdrawal  wells  would  reduce  concentrations 
of  TCE  in  the  ground  water  from  approximately 
1000  microgram(ug)/L  to  6  ug/L  after  two  years 
of  pumping.  (Alexander-PTT) 
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INNOVATIVE  MEANS  OF  DEALING  WITH 
POTENTIAL  SOURCES  OF  GROUND  WATER 
CONTAMINATION. 

National   Water  Well  Association,   Worthington, 

OH. 
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MANAGEMENT  OF  GASOLINE  LEAKS  -  A 
POSITIVE  OUTLOOK 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
For  primary  bibliographic  entry  see  Field  5G. 
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EFFECTS  OF  URANIUM  MILL  TAILINGS  ON 
GROUND  WATER  QUALITY:  A  HISTORICAL 
PERSPECTIVE, 

Nuclear    Regulatory    Commission,    Washington, 

DC.  Div.  of  Waste  Management. 
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RAPID  ASSESSMENT  METHODOLOGY  FOR 
LEACHING  OF  AGRICULTURAL  CHEMI- 
CALS, 

Anderson-Nichols  and  Co.,  Inc.,  Palo  Alto,  CA. 
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IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
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Descriptors:  'Pesticides,  'Leaching,  'Agricultural 
chemicals,  'Path  of  pollutants,  Corn,  Soybeans, 
Wheat,  Cotton,  Infiltration  capacity,  Organic 
carbon,  Degradation,  Runoff,  Time  series  analysis. 

A  screening  methodology  was  devised  to  detect 
large  areas  (on  a  national  scale)  in  which  certain 
combinations  of  pesticide/soil  and  climatic  param- 
eters might  combine  to  favor  contamination  of 
groundwater  due  to  pesticide  leaching.  Four  major 
crops  were  investigated:  corn,  soybeans,  wheat  and 
cotton.  Factors  important  to  pesticide  leaching 
such  as  precipitation,  soil  infiltration  capacity,  soil 
organic  carbon,  etc.  were  used  to  delineate  regions 
thought  to  differ  in  their  pesticide  transport  poten- 
tial. In  each  of  these  areas,  the  Pesticide  Root 
Zone  Model  was  used  to  simulate  a  25  year  time 
series  of  pesticide  leachings  past  the  crop  rooting 
depth.  These  time  series  were  expressed  as  annual 
values  of  percent  of  applied  chemical  leached  and 
analyzed  by  constructing  frequency  histograms. 
These  histograms  were  organized  by  region  and 
indexed  using  matrices.  By  determining  three  key 
parameters  -  retardation  factor,  pesticide  degrada- 
tion rate  and  runoff  curve  number,  the  user  can 
determine  if  significant  quantities  of  pesticide  will 
leach  under  a  particular  pesticide/site/crop/man- 
agement scenario.  (See  also  W87-05071)  (Lantz- 
PTT) 
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ABANDONED  WELLS  -  HOW  TO  FIND 
THEM, 

National  Water  Well  Association,  Worthington, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Sources  Of  Pollution — Group  5B 


1984.  p  288-305,  7  fig,  9  ref. 

Descriptors:  'Abandoned  wells,  *Path  of  pollut- 
ants, 'Water  pollution  prevention,  'Groundwater 
pollution,  Water  quality  control,  Geophysics, 
Electrical  studies,  Resistivity,  Electromagnetic 
waves,  Conductivity,  Remote  sensing. 

Improperly  plugged  or  unplugged  abandoned 
wells  which  penetrate  an  injection  formation  may 
provide  a  conduit  for  migration  of  injected  fluids 
into  fresh  water  formations.  A  search  for  aban- 
doned wells  may  have  three  different  objectives: 
(1)  to  provide  an  overview  of  the  presence  or 
absence  of  abandoned  wells  within  an  area,  (2)  to 
determine  the  status  of  a  particular  well  and  estab- 
lish the  potential  impact  of  that  well,  and  (3)  to 
actually  field  locate  the  abandoned  well.  The  scope 
of  a  search  may  encompass  all  or  any  combination 
of  these  objectives  before  the  search  is  completed. 
To  date,  few  methods  have  been  successfully  used 
to  search  for  abandoned  wells.  Most  searches  have 
employed  a  combination  of  record  searching,  talk- 
ing with  residents,  looking  for  the  well  and  walk- 
ing over  the  area  with  a  metal  detector  or  magne- 
tometer. While  few  methods  have  actually  been 
used,  a  variety  of  other  technologies,  although  not 
specifically  developed  for  this  purpose  may  be 
useful  in  searching  for  abandoned  wells.  Geophysi- 
cal methods  such  as  electrical  resistivity,  electro- 
magnetic conductivity  and  ground  penetrating 
radar  all  may  have  various  applications  in  search- 
ing for  abandoned  wells.  Remote  sensing  tech- 
niques, including  black  and  white  aerial  photo- 
graphs, color  photographs,  color  infrared  and  ther- 
mal infrared  may  be  combined  with  other  methods 
to  provide  a  different  dimension  to  the  search. 
Other  more  indirect  methods  such  as  water-level 
measurements  or  actual  injection  may  also  be  ap- 
plicable in  certain  situations.  The  best  combination 
of  methods  depends  on  the  objectives  of  the 
search,  the  condition  and  surface  expression  of  the 
abandoned  well  and  the  resources  available  to  con- 
duct the  search.  (See  also  W87-05071)  (Author's 
abstract) 
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SUMMARY  AND  COMPARISONS  OF  THREE 
TECHNOLOGEES  FOR  LOCATING  ABAN- 
DONED WELLS  IN  CENTRAL  OKLAHOMA, 
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Descriptors:  'Abandoned  wells,  'Oklahoma, 
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Natural  gas,  Aerial  photography,  Cost  analysis, 
Aeromagnetics. 

Three  methods  were  used  to  locate  abandoned  oil 
and  gas  wells  in  Oklahoma  with  varying  degrees  of 
cost  and  success.  As  each  method  was  used  in 
succession  to  survey  the  study  areas,  the  level  of 
confidence  that  all  abandoned  wells  had  been  lo- 
cated increased,  but  each  method  also  raised  the 
total  cost  of  the  investigation.  The  records  search 
provided  information  on  well  construction  which 
other  two  techniques  cannot  supply.  Therefore,  it 
is  likely  that  a  records  search  will  always  be  re- 
quired to  assess  the  pollution  potential  from  aban- 
doned wells.  Unfortunately,  the  information  con- 
tained in  the  records  on  both  well  location  and 
construction  may  not  be  complete  or  accurate. 
Additional  location  techniques  are  desirable  to  sup- 
plement the  data.  Historical  aerial  photographs  are 
particularly  valuable  for  those  periods  when 
records  are  not  complete  or  accurate.  The  cost  of 
an  historical  aerial  photographic  search  is  compa- 
rable to  the  estimated  $50/well  cost  of  locating 
abandoned  wells  from  a  records  search  and  the 
accuracy  in  locating  a  well  is  apt  to  be  better.  The 
aeromagnetic  method,  like  the  photographic 
method,  can  be  readily  used  to  locate  abandoned 
wells  for  many  areas  where  there  has  been  no 


surface  evidence  of  the  well.  Large  areas  can  be 
surveyed  rapidly  from  the  air  without  need  for 
access  to  the  property.  While  the  method  allows  a 
well  casing  to  be  located  to  within  3  to  6  feet  with 
the  aid  of  a  ground-magnetometer,  the  method  is 
costly.  An  aeromagnetic  survey  requires  more  so- 
phisticated equipment  and  technical  expertise  than 
the  other  two  methods.  However,  more  wells  were 
detected  by  the  aeromagnetic  surveys  than  by  the 
initial  photointerpretation.  For  any  survey,  the 
method(s)  selected  will  depend  on  the  available 
resources  and  the  potential  threat  posed  by  un- 
known locations  of  abandoned  wells  in  an  area. 
(See  also  W87-05071)  (Lantz-PTT) 
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Previous  studies  have  shown  that  abandoned  wells 
and  multiaquifer  wells  are  a  problem  of  great  mag- 
nitude in  southeastern  Minnesota.  A  total  of  113 
abandoned  wells  were  located  on  Department  of 
Natural  Resources  land;  geophysical  findings  in  1 5 
of  them  indicate  that  67%  of  those  wells  had 
collapsed  since  being  drilled  and  47%  were  of 
multiaquifer  construction.  Since  70%  of  the  locat- 
ed weus  had  thinwall  casing,  which  usually  only 
extends  through  unconsolidated  material,  they  are 
improperly  constructed,  unstable  and  possibly  uti- 
lized more  than  one  aquifer.  Over  11,000  aban- 
doned wells  exist  in  the  southeast  corner  of  Minne- 
sota. Application  of  established  percentages  indi- 
cate that  an  estimated  5,200  abandoned  water  wells 
are  multiaquifer,  7,400  of  which  are  unstable  and 
may  collapse  if  they  have  not  already  done  so. 
Groundwater  quality  in  southeastern  Minnesota  is 
of  vital  concern  to  residents  of  this  agricultural 
region.  For  the  protection  of  this  resource,  the 
abandoned  water  wells  that  are  multiaquifer  in 
construction  should  be  properly  sealed.  Those  mul- 
tiaquifer wells  which  have  already  collapsed  may 
have  to  be  redrilled  for  placement  of  a  water-tight 
seal.  The  problem  of  abandoned  wells  and  their 
potential  for  speeding  the  spread  of  contaminants 
will  not  go  away  if  ignored.  In  fact,  it  is  growing  - 
as  the  population  of  the  region  grows,  more  wells 
are  being  drilled,  more  septic  systems  are  being 
placed,  and  more  agricultural  chemicals  are  being 
used.  (See  also  W87-05071)  (Lantz-PTT) 
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A  numerical  model  has  been  developed  to  describe 
the  transport  of  organic  contaminants  in  a  two- 
dimensional,  integrated  saturated-unsaturated 
porous  medium.  The  transport  problem  requires 
the  solution  of  (1)  equations  describing  simultane- 
ous flow  of  two  immiscible  fluids,  and  (2)  the 
equations  describing  the  convective-dispersive 
transport  of  the  dissolved  contaminants.  A  two- 
dimensional,  two-phase  fluid  flow  model  is  used  to 
solve  the  flow  equations.  At  each  time  step,  the 
two-phase  flow  equations  are  solved  using  an  im- 
plicit scheme  to  solve  for  wetting  or  non-wetting 
phase  fluid  saturations.  Estimates  of  wetting  phase 
and  non-wetting  phase  fluid  saturations  are  then 
used  as  inputs  to  the  convective-dispersion  equa- 
tions, which  are  related  to  the  fluid  flow  equations 
by  the  seepage  velocity.  The  method  of  character- 
istics, as  developed  in  the  petroleum  industry,  is 
used  to  solve  convective-dispersive  equations  in  a 
two-dimensional,  saturated-unsaturated  porous 
medium.  The  accuracy  of  the  numerical  simulator, 
when  tested  by  comparing  with  available  analyti- 
cal solutions,  other  numerical  solutions  and  experi- 
mental data,  provided  excellent  agreement.  The 
proposed  simulator  has  potentially  wide  applica- 
tions in  studying  the  transport  of  gasoline  hydro- 
carbons resulting  from  leakage  or  spills.  (See  also 
W87-05071)  (Author's  abstract) 
W87-05092 


UNCERTAINTY  IN  GROUND  WATER  TRANS- 
PORT MODELING, 

Oklahoma  State  Univ.,  Stillwater. 
W.  A.  Pettyjohn,  J.  Wagner,  and  T.  A.  Prickett. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  388-410,  9  fig,  1  tab,  44  ref.  EPA  Coopera- 
tive Agreement  No.  CR-81 1116. 

Descriptors:  'Path  of  pollutants,  'Solute  transport, 
'Groundwater  movement,  'Model  studies,  Com- 
puter models,  Mathematical  models,  Statistical 
analysis,  Monte  Carlo  Method,  Chromium,  Mathe- 
matical analysis,  Long  Island,  New  York. 

A  variety  of  computer  codes  are  available  to 
model  the  transport  of  chemical  constituents  in 
groundwater.  The  major  drawback  of  all  of  the 
codes,  however,  is  the  uncertainty  of  the  input 
parameters.  The  approach  presented  here  is  to 
utilize  a  two  dimensional  solute  transport  model  to 
which  has  been  added  a  Monte  Carlo  routine. 
Monte  Carlo  simulations  can  provide  a  useful 
means  of  incorporating  the  uncertainty  of  input 
parameters  into  deterministic  solute  transport 
models.  This  stochastic  model  provides  a  number 
of  statistical  outputs  that  can  be  interpreted  in 
more  familiar  terms,  such  as  risk  analysis.  The  code 
has  been  designed  for  use  on  microcomputers;  it  is 
written  in  FORTRAN  and  is  menu  driven.  As  an 
example,  the  well  known  case  of  chromium  con- 
tamination on  Long  Island  is  considered.  It  is 
assumed  that  the  saturated  thickness  ranges  from 
105  to  115  feet,  effective  porosity  from  0.34  to 
0.36,  interstitial  velocity  from  1.45  to  1.55  feet/day, 
longitudinal  and  transverse  dispersivity  from  69  to 
71  feet  and  13  to  15  feet,  respectively,  retardation 
of  1,  and  source  loading  from  51  to  53  lb/day.  An 
observation  point  4200  feet  directly  downgradient 
from  the  lagoons,  which  have  been  operating  for 
2800  days  is  also  is  also  assumed.  After  1024  iter- 
ations, output  indicates  that  the  concentration  of 
chromium  at  the  observation  point  could  range 
between  7.2  and  9.7  mg/L,  but  it  has  the  most 
probable  concentration  of  8.4  mg/L.  Output  also 
indicates  that  there  is  a  90%  certainty  (risk)  that 
the  concentration  will  be  equal  to  or  less  than  9.0 
mg/L  and  a  10%  certainty  that  it  will  be  equal  to 
or  less  than  7.8  mg/L.  Presently  the  model  calcu- 
lates the  concentration  only  at  one  specific  site  for 
each  simulation.  (See  also  W87-05071)  (Lantz- 
PTT) 
W87-O5093 


EVALUATION  OF  THE  PERFORMANCE  OF 
ZONE  OF  SATURATION  LANDFILLS  IN  WIS- 
CONSIN, 


v.  r- 


AC' 
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Wisconsin  Dept.  of  Natural  Resources,  Madison. 
Bureau  of  Solid  Waste  Management. 
M.  E.  Gordon,  and  P.  M.  Huebner. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.   p  411-440,    11   fig,  6  tab,    15  ref,  append. 

Descriptors:  'Performance  evaluation,  •Landfills, 
•Waste  disposal,  *Wisconsin,  •Saturation  zone, 
•Groundwater  pollution,  Clays,  Leachates,  Rain- 
fall, Hydraulic  gradients,  Water  table,  Groundwat- 
er movement. 

A  typical  'zone-of-saturation'  landfill  in  Wisconsin 
is  developed  by  excavating  into  a  saturated  clay 
soil  environment.  The  excavation  functions  as  a 
discharge  site  by  creating  a  depression  in  the  water 
table,  but  does  not  fill  with  groundwater  because 
evaporation  exceeds  the  rate  of  seepage  from  low- 
permeability  clay  deposits.  Once  the  base  and  side- 
walls  of  the  excavation  are  covered  with  refuse 
groundwater,  inflow  and  percolation  from  rainfall 
must  be  removed  by  the  leachate  collection 
system.  The  potential  for  leachate  migration  away 
from  this  type  of  landfill  is  minimized  as  long  as 
inward  hydraulic  gradients  are  maintained  at  the 
base  and  perimeter  of  the  facility.  Recent  investiga- 
tions have  revealed  that  many  zone-of-saturation 
sites  are  not  situated  in  a  'homogeneous'  clay  envi- 
ronment. The  unexpected  buildup  of  leachate 
within  several  of  the  12  landfills  approved  in  Wis- 
consin using  this  design  concept  has  led  to  the 
development  of  outward  gradients.  A  detailed  per- 
formance evaluation  of  three  of  these  sites  (Omega 
Hills,  North  Outagamie  County,  and  Winnebago 
County)  where  groundwater  contamination  is  oc- 
curring. Supplemented  by  data  and  observations 
from  several  of  the  sites,  forms  the  basis  for  recom- 
mendations for  the  investigation,  design  and  oper- 
ation of  a  zone-of-saturation  landfill.  Although 
there  is  insufficient  data  to  evaluate  their  effective- 
ness fully,  it  is  concluded  that  implementation  of 
these  recommendations  will  provide  for  an  accept- 
able level  of  groundwater  protection  at  landfills 
using  this  design  concept.  (See  also  W87-05071) 
(Author's  abstract) 
W87-05094 


MONITORING  OF  GROUND  WATER  CON- 
TAMINATION FROM  WASTE  DISPOSAL 
SITES  IN  ALBERTA,  CANADA, 

Alberta  Environment,  Edmonton. 
W.  J.  Ceroid. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  441-452,  4  fig,  1  tab,  4  ref. 

Descriptors:  •Groundwater  pollution,  *Waste  dis- 
posal sites,  'Waste  disposal,  •Monitoring,  •Alber- 
ta, Landfills,  Municipal  wastes,  Piezometry,  Water 
table,  Geophysics. 

The  amount  of  waste  generated  in  Alberta  is  in- 
creasing annually  due  to  increases  in  population 
and  industrial  activity.  To  accommodate  the  waste 
and  to  mitigate  the  impact  of  waste  disposal  facili- 
ties on  groundwater  resources,  it  is  essential  to 
employ  site  selection  criteria.  Further,  to  monitor 
the  long  term  effects  of  landfill  facilities  on 
groundwater  quality,  it  is  essential  groundwater 
monitoring  systems  be  installed.  Alberta  has  made 
a  positive  move  toward  protecting  groundwater 
quality  by  establishing  the  regional  landfill  con- 
cept. The  number  of  small  scale  dumps  is  decreas- 
ing since  more  municipalities  can  afford  proper 
waste  disposal.  Regional  landfills  are  operated  as 
sanitary  landfills  where  refuse  is  compacted  daily 
and  covered  with  soil.  Groundwater  monitoring 
systems  are  installed  at  all  regional  landfills  and 
selected  smaller  facilities.  These  systems  consist  of 
strategically  located  piezometers  and  water  table 
wells  which  are  sampled  at  a  frequency  contingent 
upon  the  contamination  potential  of  the  site.  Moni- 
toring activities  are  organized  annually  by  compil- 


ing a  schedule.  Present  and  future  monitoring  ac- 
tivities will  put  a  stress  on  present  manpower  and 
funds.  To  cope  with  this  difficulty,  innovative 
techniques  are  being  sought  to  streamline  monitor- 
ing activities.  Computer  storage  of  groundwater 
monitoring  data  is  planned  to  cope  with  the  in- 
creased amount  of  data.  Geophysical  techniques 
are  being  explored  as  methods  to  quickly  evaluate 
groundwater  contamination  from  waste  facilities. 
(See  also  W87-05071)  (Lantz-PTT) 
W87-05095 


VERTICAL  MOVEMENT  OF  GROUND 
WATER  UNDER  A  LANDFILL,  ANCHORAGE, 
ALASKA, 

Geological  Survey,  Anchorage,  AK.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-05096 


LABORATORY  EVALUATION  OF  SLURRY 
WALL  MATERIALS  OF  CONSTRUCTION  TO 
PREVENT  CONTAMINATION  OF  GROUND- 
WATER FROM  ORGANIC  CONSTITUENTS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-05098 


GROUND  WATER  QUALITY  MANAGEMENT 
AT  A  CONCENTRATED  WASTE  SITE, 

Henningson,   Durham  and  Richardson,   Inc.,   St. 

Petersburg,  FL. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05099 


RELATION  OF  GROUNDWATER  QUANTITY 
AND  QUALITY. 

Internationa]    Association    of   Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-05100 


EFFECT  OF  IRRIGATED  AGRICULTURE  ON 
UNDERLYING  GROUNDWATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05102 


GROUNDWATER  CHANGES  IN  THE  URBAN 
AREA  OF  WROCLAW  IN  THE  PERIOD  1874- 
1974, 

Akademia  Rolnicza,  Wroclaw  (Poland).  Inst,  of 

Hydro-  and  Geotechnics. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05105 


STOCHASTIC  MODELLING  OF  SOLUTE 
TRANSPORT  BY  GROUNDWATER  FLOW: 
STATE  OF  THE  ART, 

Tel-Aviv  Univ.  (Israel).  Dept.  of  Fluid  Mechanics 
and  Heat  Transfer. 
G.  Dagan. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  91-101,  4  fig,  12  ref. 

Descriptors:  'Solute  transport,  'Groundwater 
movement,  *  Stochastic  process,  •  Model  studies, 
Dispersivity,  Heterogeneity,  Transmissivity,  Path 
of  pollutants,  Permeability  coefficient. 

The  inadequacy  of  the  traditional  approach  of 
modelling  transport  in  large  porous  formations  by 
using  a  deterministic  differential  equation  with  a 
constant  dispersivity  is  discussed.  The  apparent 
variation  of  dispersivity  with  distance  in  field  tests 
and  the  uncertainty  of  prediction  are  emphasized. 
A  stochastic  model  of  transport  governed  by  the 
large-scale  heterogeneity  of  hydraulic  conductivity 
is  outlined.  Two  scales,  the  local  and  the  regional 
are  set  forth.  The  local  scale  is  of  the  order  of  the 
aquifer  depth,  and  heterogeneity  has  a  three-di- 


mensional structure,  with  correlation  scale  of  order 
of  meters.  The  regional  scale  is  of  the  order  of  the 
horizontal  extent  of  the  aquifer;  variables  are  aver- 
aged over  depth  and  become  functions  of  two 
variables  in  the  plane.  The  transmissivity  correla- 
tion scale  is  of  order  of  kilometers.  The  concentra- 
tion is  modelled  as  a  random  function  of  space  and 
time,  reflecting  the  uncertainty  of  the  spatial  distri- 
bution of  hydraulic  conductivity  or  transmissivity. 
The  concentration  mean  is  shown  to  satisfy  an 
equation  of  transport  with  travel  time  dependent 
dispersivities.  At  regional  scale  the  concentration  is 
subject  to  large  uncertainty.  (See  also  W87-05100) 
(Author's  abstract) 
W87-05108 


RANDOM  WALK  METHOD  FOR  THE  SIMU- 
LATION OF  MACRODISPERSION  IN  A 
STRATIFIED  AQUIFER, 

Rijksinstituut  voor  Drinkwatervoorziening,  Leids- 

chendam  (Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05109 


INFLUENCE  OF  MICRO-  AND  MACRO- 
STRUCTURE  OF  AQUIFERS  ON  THE 
SPREADING  OF  POLLUTANTS, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
G.  Kovacs. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  pi  15-121,  3  fig,  2  ref. 

Descriptors:  •  Aquifer  characteristics,  'Path  of  pol- 
lutants, 'Groundwater  pollution,  Mechanical  dis- 
persion, Groundwater  movement,  Permeability  co- 
efficient, Dispersivity,  Mathematical  models, 
Solute  transport. 

The  main  physical  process  influencing  the  spread- 
ing of  pollutants  in  aquifers  is  mechanical  disper- 
sion. Several  similarities  were  noted  between  me- 
chanical dispersion  caused  by  macroscopic  struc- 
tural elements  of  aquifers  and  the  distribution  of 
concentration  due  to  bifurcation  in  microscopic 
channels  of  water  transport  and  their  random 
structure.  The  major  difference  was  that  with  mi- 
croscopic structures,  the  expected  value  of  concen- 
tration is  independent  of  the  relative  variance  of 
the  individual  microscopic  elements,  while  in  deal- 
ing with  macroscopic  structures  the  longitudinal 
decrease  in  concentration  diminished  as  variability 
is  reduced  in  the  hydraulic  conductivity  of  the 
blocks  comprising  the  flow  domain  (concentration 
was  constant  when  the  relative  variance  in  hydrau- 
lic conductivity  was  zero  since  macroscopic  me- 
chanical dispersion  was  absent  in  a  homogeneous 
field).  The  recognition  of  both  similarities  and  dif- 
ferences in  concentration  fields  due  to  structure 
offers  the  potential  for  adapting  mathematical 
models  to  describe  concentration  distributions  in 
flow  domains  with  randomly  changing  macroscop- 
ic structure.  Longitudinal  distortion  attributable  to 
macroscopic  structure  can  be  determined  on  a 
scale  consistent  with  the  variance  of  hydraulic 
conductivity.  (See  also  W87-O5100)  (Lantz-PTT) 
W87-05110 


SIMULATION  OF  SOLUTE  TRANSPORT  IN 
AQUD7ERS  BY  MEANS  OF  A  MATHEMATI- 
CAL MODEL  WITH  LITTLE  NUMERICAL 
DIFFUSION  (SIMULATION  DU  TRANSPORT 
DE  POLLUANT  DANS  LES  NAPPES  PAR  UN 
MODELE  A  FAD3LE  DD7FUSION  NUMERI- 
QUE), 

Electricite  de  France,  Paris. 
J.  P.  Bouchard,  and  P.  Lencioni. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  123-129,  2  fig,  6  ref. 

Descriptors:  'Solute  transport,  'Simulation  analy- 
sis, 'Mathematical  models,  'Aquifers,  'Simulation 
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analysis,  'Path  of  pollutants,  Permeability  coeffi- 
cient, Porous  media,  Advection,  Mathematical 
equations. 

A  description  is  given  of  the  difficulties  which 
appear  in  modelling  the  physical  phenomena  in- 
volved in  solute  transport  in  porous  media.  A 
model  was  developed  which  solves  the  flow  and 
transport  equations  by  means  of  a  finite  difference 
method.  The  advection  step  is  solved  by  an  algo- 
rithm based  on  the  so-called  two-dimensional 
method  of  characteristics  which  allows  calculation 
with  httle  numerical  dispersion.  The  computer 
code  has  been  applied  to  estimate  the  concentra- 
tion evolution  in  the  case  of  aquifer  pollution.  (See 
also  W87-05100)  (Author's  abstract) 
W87-05111 


TRANSPORT  OF  POLLUTANTS  AND  SCALE 
EFFECTS  (TRANSPORT  DE  POLLUTANTS  ET 
EFFETS  D'ECHELLE), 

Montpellier-2  Univ.  (France). 
F.  Bnssaud. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  131-143,  8  fig,  20  ref. 

Descriptors:  *Path  of  pollutants,  *Groundwater 
movement,  •Aquifers,  Solute  transport,  Permeabil- 
ity coefficient,  Alluvial  aquifers,  Homogeneity, 
Model  studies,  Mathematical  equations,  Mathemat- 
ical analysis,  Flow  profiles,  Flow  velocity,  Disper- 
sion, Tracers. 

Dispersion  associated  with  the  transport  of  non- 
interactive  solutes  in  aquifers  results  from  the  dis- 
tribution of  the  water  velocity  caused  by  the  spa- 
tial variability  in  the  permeability  of  the  natural 
medium.  Modelling  tracer  transport,  for  instance 
by  using  the  dispersion  equation,  requires  the  scale 
of  fluid  flow  to  be  great  enough  in  relation  to  the 
size  of  the  elements  determining  the  distribution  of 
water  velocity.  These  elements  are  at  the  millimet- 
ric  scale  in  a  disturbed  homogeneous  medium  and 
at  the  metric  or  decametric  scale  in  an  alluvial 
aquifer.  This  may  explain  why  the  dispersion  equa- 
tion is  consistent  with  kilometric  propagation  simu- 
lations as  well  as  with  solute  transport  in  homoge- 
neous laboratory  columns.  This  may  explain,  too, 
the  difficulties  encountered  when  modelling  and 
extrapolating  the  data  of  aquifer  tracer  tests  to  the 
decametric  scale.  (See  also  W87-O510O)  (Author's 
abstract) 
W87-05112 


HEAT  AND  MASS  TRANSPORT  IN  SATURAT- 
ED-UNSATURATED  GROUNDWATER  FLOW, 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Lehrstuhl  fuer  Wasserbau  und  Wasserwirtschaft 

und  Inst  fuer  Wasserbau. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05114 


SALT  CONTAMINATION  OF  A  COASTAL 
CONFINED  AQLTFER, 

Mie  Univ.,  Tsu  (Japan).  Dept.  of  Geography. 
K.  Mori. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  219-225,  6  fig,  1  tab,  5  ref. 

Descriptors:  *Saline  water  intrusion,  'Groundwat- 
er  pollution,  'Water  pollution  sources,  'Coastal 
aquifers,  'Confined  aquifers,  'Japan,  Groundwater 
quality,  Kiso  River,  Nagera  River,  Ibi  River, 
Chlorides,  Groundwater  depletion,  Wells. 

The  quality  of  confined  groundwater  in  the  vicini- 
ty of  the  outlets  of  the  Kiso,  Nagara  and  Ibi  Rivers 
in  the  central  part  of  Japan  was  investigated  to 
determine  the  origin  of  dissolved  constituents.  The 
concentration  of  chloride  in  groundwater  showed 
a  remarkable  tongue  distribution,  having  a  maxi- 
mum value  of  2510  mg/L  in  the  aquifer  of  40-70  m 


in  depth.  The  area  showing  the  highest  concentra- 
tion of  chloride  is  located  a  short  distance  land- 
ward from  a  shoreline  and  coincides  with  an  area 
of  high  intensity  of  withdrawal.  Aquifer  leakage  by 
vertical  downward  movement  of  contaminated 
phreatic  groundwater  through  non-pumping  wells 
had  an  effect  in  lowering  the  quality  of  confined 
aquifers.  The  extrusion  of  fossil  water  from  marine 
impermeable  layers  was  a  further  source  of  dis- 
solved material  in  confined  groundwater.  A  mean 
residence  time  of  30-40  years  was  deduced  from 
measurements  of  environmental  tritium  for 
groundwater  in  the  majority  of  basin.  (See  also 
W87-05100)  (Author's  abstract) 
W87-05120 


SINGLE  WELL  MEASUREMENTS  AS  A  TOOL 
FOR  DECONTAMINATION  OF  AN  ARSENIC 
CONTAMINATED  GROUNDWATER  PLUME, 

Kiel  Univ.  (Germany,  F.R.).  Geologisch-Palaeon- 
tologisches  Inst,  und  Museum. 
G.  Matthess,  H.  Moser,  and  P.  Trimborn. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  259-265,  2  fig,  1  tab,  4  ref. 

Descriptors:  'Test  wells,  'Groundwater  pollution, 
'Arsenic,  'Plumes,  Cologne,  West  Germany,  In- 
dustrial wastes,  Effluents,  Injection  wells,  Path  of 
pollutants,  Permeability  coefficient,  Aquifers,  Man- 
ganese, Iron,  Potassium,  Deuterium,  Zinc,  Chemi- 
cal precipitation. 

The  groundwater  in  the  vicinity  of  a  former  zinc 
ore  smelter  near  Cologne,  Federal  Republic  of 
Germany,  was  contaminated  by  arsenic  com- 
pounds (up  to  56  mg/L  in  1971)  from  the  flue  gas 
wash.  Its  effluent,  still  containing  traces  of  arsenic, 
seeped  from  the  cribs  into  the  aquifer.  The  aquifer 
consists  of  Pleistocene  sands  and  gravels  with  in- 
tercalated layers  of  silt,  clay  and  coarse  gravel. 
Fine  silty  sands  of  Oligocene  age  underly  the  aqui- 
fer at  depths  between  18.5  and  27  m.  Hydraulic 
conductivity  of  the  aquifer  is  0.00026  m/s  with  a 
limited  range  of  variability  between  0.0005  and 
0.00037  m/s.  The  underlying  layer  of  fine  silty 
sand  differs  in  hydraulic  conductivity  by  approxi- 
mately two  orders  of  magnitude  at  0.000001  m/s. 
A  network  of  five  injection  wells  and  41  piezo- 
meters of  variable  depth,  including  nested  arrays, 
was  installed  in  the  contaminated  zone.  This  net- 
work provided  an  assessment  of  the  dynamics  in 
the  distribution  of  the  contaminant  together  with  a 
determination  of  the  flow  regime  in  the  contami- 
nated plume.  Treatment  involved  the  injection  of 
KMn04  to  precipitate  arsenate  complexes  in  the 
pentavalent  form  in  combination  with  manganese 
or  iron,  or  as  a  co-precipitant  with  manganese 
dioxide.  The  in  situ  treatment  was  enhanced  by 
changes  in  the  direction  and  rate  of  groundwater 
flow.  An  understanding  of  this  important  coupled 
response  to  eliminate  arsenic  has  been  facilitated 
by  the  use  of  radiohydrometric  single  well  meas- 
urements in  1974  and  1975,  of  deuterium  analyses 
in  groundwater  and  Rhine  discharge  and  of 
groundwater  contour  maps.  (See  also  W87-051O0) 
(Lantz-PTT) 
W87-05123 


DETECTION  OF  SUBSURFACE  SEEPAGE  BE- 
TWEEN AQUD7ERS  BY  HYDROCHEMICAL 
AND  ENVIRONMENTAL  ISOTOPIC  TECH- 
NIQUES -  A  CASE  STUDY  FROM  SOUTH  AUS- 
TRALIA, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 
L.  M.  Ramamurthy,  and  J.  W.  Holmes. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  267-282,  7  fig,  4  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Seepage, 
'Aquifers,  'Isotopic  tracers,  'Case  studies, 
•Groundwater  movement,  Uranium  radioisotopes, 
Deuterium,  Tritium,  Confined  aquifers,  Bicarbon- 
ates,  Vertical  flow. 


The  rising  salinities  and  sources  of  recharge  to  a 
confined  aquifer  by  vertical  seepage  from  an  over- 
lying unconfined  aquifer  and  by  lateral  seepage 
from  a  fresh  water  lake  were  investigated  using 
major  ions  and  environmental  isotopes  234-U,  238- 
U,  2-H  and  3-H.  Estimates  obtained  by  flownet 
analyses  were  not  substantiated  by  physical 
groundwater  modelling.  Rather,  the  studies  sup- 
port the  prevailing  opinion  of  the  authorities  and 
farmers,  that  vertical  seepage  is  from  point  sources 
possibly  due  to  faulty,  corroded  and  leaky  bore- 
hole casings  which  form  an  effective  hydraulic 
connection  between  the  two  aquifers.  It  is  feasible 
to  identify  these  sources  of  leakage  on  the  basis  of 
HC03(-),  U,  and  2-H  content  of  groundwater.  The 
increase  in  salinity  at  any  particular  point  in  the 
aquifer,  over  a  period  of  time  could  be  caused  by 
vertical  seepage  of  saline  water  from  the  uncon- 
fined aquifer  or  by  lateral  flow  of  high  salinity 
waters  from  the  outlying  flanks  of  the  aquifer  itself. 
Both  of  these  effects  could  be  resolved,  and  even 
quantified  on  the  basis  of  a  (HC03(-),  U)  plot.  This 
involves  extensive  hydrochemistry,  both  in  space 
and  time,  the  viability  of  which  could  only  be 
determined  by  its  practical  use.  The  study  reveals 
that  a  good  correlation  between  HC03(-)  and  ura- 
nium concentration,  if  found  in  groundwater 
aquifers,  could  be  effective  in  fingerprinting 
groundwater  bodies  and  sometimes  in  qualitative 
and  quantitative  determination  of  mixing  that 
might  occur  between  them.  Such  a  concept,  which 
should  invariably  be  used  in  the  context  of  the 
overall  hydrogeological  setting  and  with  comple- 
mentary data  on  environmental  isotopic  tracers, 
and  major  ions,  could  be  a  useful  tool  in  hydrologi- 
cal  investigations.  (See  also  W87-05100)  (Lantz- 
PTT) 
W87-05124 


GROUNDWATER  CHEMISTRY  IN  THE  HAM- 
BURG REGION, 

Geologisches  Landesamt  Hamburg  (Germany, 
FR). 

J.  Ehlers,  and  J.  Grieger. 

IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publications  No. 
146.  p  285-293,  4  fig,  18  ref. 

Descriptors:  'Groundwater  pollution,  'Saline 
water  intrusion,  'Salinization,  'Chemical  analysis, 
'Path  of  pollutants,  'Hamburg,  'West  Germany, 
'Water  pollution  sources,  Aquifers,  Water  analy- 
sis, Groundwater  movement,  Nitrates,  Sulfates, 
Chlorides,  Gypsum,  Saline  water  intrusion. 

Salinization  is  a  major  problem  affecting  the  utili- 
zation of  Hamburg's  groundwater.  There  are  two 
main  reasons  for  this:  saline  water  intrudes  into  the 
upper  aquifers  from  the  Elbe  River  and  from  the 
port  area,  and  considerable  parts  of  the  lower 
aquifers  are  highly  mineralized  due  to  the  solution 
of  gypsum  at  the  flanks  and  on  the  tops  of  the  salt 
domes  due  to  ascending  salt  water.  Contaminants 
discussed  are  sulfates,  nitrates  and  chlorides.  So 
far,  the  local  anthropogenic  contamination  is  re- 
stricted to  the  upper  aquifers.  Local  contamination 
(e.g.  around  garbage  dumps  and  on  industrial  es- 
tates) is  not  discussed  here.  In  the  agricultural 
areas  there  is  a  widespread  enrichment  of  nitrate, 
especially  in  areas  with  high  infiltration  rates.  The 
slight  enrichment  of  chloride  in  the  upper  aquifer 
in  the  city  area  is  most  likely  a  result  of  salting  of 
the  roads  in  winter.  (See  also  W87-05100)  (Au- 
thor's abstract) 
W87-05125 


GEOGENIC  GROUNDWATER  POLLUTION  IN 
THE  HAMBURG  REGION,  FR  GERMANY, 

M.  Schulz,  and  K.  Wichmann. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  295-306,  13  fig,  9  ref. 

Descriptors:  'Groundwater  pollution,  'Hamburg, 
'West  Germany,  'Water  pollution  sources,  Saline 


(KB 


■ 


91 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5B — Sources  Of  Pollution 

water  intrusion,  Water  quality  control,  Ground- 
water quality,  Permeability  coefficient,  Aquifers, 
Humic  acid,  Leachates,  Groundwater  manage- 
ment. 

The  town  of  Hamburg  and  its  environs  with  two 
million  inhabitants  is  supplied  by  21  waterworks. 
Water  for  human  use  is  drawn  from  three  main 
aquifers.  In  some  parts  of  the  region  deep  Tertiary 
aquifers  suffer  geogenic  pollution  from  humic  acid 
and  salt  water,  depending  on  groundwater  abstrac- 
tions. The  salt  water  many  originate  from  either 
leachates  of  salt  domes,  ascending  formation 
waters  or  fossilized  ocean  water.  A  control  system 
using  several  methods  is  presented:  regionally, 
geoelectrical  soundings  and  analyses  of  mixed 
water  samples  from  observation  on  wells  give  a 
perspective  of  the  overall  situation,  locally,  con- 
ductivity measurements  have  been  undertaken  in 
special  125  millimeter  observation  wells,  to  locate 
filters  throughout  the  length  of  each  of  the  perme- 
able strata.  These  data,  in  time  and  space,  provide 
a  complete  picture  of  the  salt  water/fresh  water 
distribution  in  the  aquifers.  Three  case  studies  are 
presented.  The  control  mechanisms  enable  efficient 
water  quality  management.  (See  also  W87-O5100) 
(Author's  abstract) 
W87-05126 


HYDROGEOCHEMISTRY  OF  GROUNDWAT- 
ER IN  THE  DELHI  REGION  OF  INDIA, 

Jawaharlal    Nehru    Univ.,    New    Delhi    (India). 

School  of  Environmental  Sciences. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05127 


RCRA  PERMITTING:  CASE  HISTORIES, 
ACLS,  TRICHLOROETHYLENE  AND  PEN- 
TACHLOROPHENOL, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-O5130 


MULTI-PHASE  TRANSPORT  OF  PETROLE- 
UM HYDROCARBONS  IN  THE  SUBSURFACE 
ENVIRONMENT:  THEORY  AND  PRACTICAL 
APPLICATION, 

EA  Engineering,  Science,  and  Technology,  Inc., 
Sparks,  MD. 

R.  E.  Hinchee,  and  H.  J.  Reisinger. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  58-76,  7  fig,  4  tab,  9  ref. 

Descriptors:  "Path  of  pollutants,  *Groundwater 
pollution,  'Hydrocarbons,  'Multiphase  flow, 
Groundwater  movement,  Density,  Vapor  pressure, 
Viscosity,  Hydrophobicity,  Chemical  analysis,  Oil 
pollution. 

Hydrocarbon  transport  in  the  subsurface  environ- 
ment occurs  in  several  phases  including  bulk 
liquid,  dissolved,  and  vapor  phases.  Mechanisms 
that  influence  transport  include  the  physicochem- 
ical  properties  of  the  specific  compounds  present 
such  as  density,  vapor  pressure,  viscosity,  and  hy- 
drophobicity as  well  as  the  physical  and  chemical 
properties  of  the  subsurface  environment  including 
geology  and  groundwater  hydrology.  Hydrocar- 
bon liquids  are  typically  complex  mixtures  com- 
posed of  numerous  compounds,  each  with  its  own 
individual  physicochemical  and,  therefore,  trans- 
port properties.  Examination  of  chemical  data  can 
provide  insights  into  the  transport  mechanisms  op- 
erating at  a  site.  Groundwater  transport  results  in 
relative  enrichment  by  more  soluble,  less  hydro- 
phobic hydrocarbon  compounds  as  a  function  of 
distance  from  a  spill.  Vapor  phase  transport  typi- 
cally results  in  relative  enrichment  in  more  volatile 
hydrocarbon  compounds.  An  understanding  of 
transport  mechanisms  is  instrumental  in  assessing 
contamination,  source  identification,  predicting 
contaminant  fate,  and  design  of  an  appropriate 
remedial  program.  (See  also  W87-05128)  (Author's 
abstract) 
W87-05133 


MIGRATION  AND  APPARENT  SUBSURFACE 
BIODEGRADATION  OF  ORGANIC  COM- 
POUNDS IN  A  FRACTURED  BEDROCK  AQUI- 
FER, 

Dames  and  Moore,  Cranford,  NJ. 
C.  Tsentas,  and  D.  J.  Supkow. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  77-89,  5  fig,  2  tab,  1  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Organic  compounds,  'Aquifers,  'Ground- 
water pollution,  Chemical  analysis,  Tetrachlor- 
oethylene,  Biodegradation,  Volatile  organics, 
Plumes,  Groundwater  movement. 

A  spill  of  an  unknown  volume  of  tetrachloroethy- 
lene  over  an  eight-year  period  contaminated  the 
groundwater  in  a  shallow  bedrock  aquifer  in  cen- 
tral New  Jersey.  In  addition  to  tetrachloroethy- 
lene,  several  other  organic  compounds  were  de- 
tected in  groundwater  samples.  No  free-phase  te- 
trachloroethylene  was  detected,  thereby  suggest- 
ing that  the  entire  spill  was  adsorbed  on  the  soil 
surfaces  in  the  unsaturated  and  saturated  zones  at 
or  near  the  spill  site.  Volatile  organic  groundwater 
contaminants,  primarily  tetrachloroethylene,  have 
migrated  to  the  southeast  within  the  northwest- 
southeast  trending  bedrock  fracture  zone.  The  con- 
taminants appear  to  be  confined  to  the  fracture 
zone  and  are  not  migrating  laterally  outside  this 
zone.  Some  contaminants  have  migrated  vertically 
into  the  deeper  of  the  bedrock  aquifer.  Conver- 
gence of  clean  groundwater  into  the  fracture  zone 
is  causing  dilution  of  the  contaminants  as  they 
migrate  toward  the  southeast.  The  zone  of  peak 
concentration  of  volatile  organic  contaminants  is 
currently  remaining  in  the  vicinity  of  the  spill  site. 
Dilution  of  the  contaminant  plume  by  converging 
freshwater  as  the  contaminants  flow  along  the 
fracture  zone  gives  the  appearance  that  the  con- 
taminant plume  is  not  migrating.  The  detection  in 
the  groundwater  of  some  organic  contaminants  not 
known  to  have  been  spilled  suggests  that  they  may 
be  the  result  of  the  biodegradation  of  tetrachlor- 
oethylene in  the  subsurface.  (See  also  W87-05128) 
(Lantz-PTT) 
W87-05134 


GROUND-SURFACE  INTERACTION  IN  PRO- 
MOTION OF  CONTAMINATION  BY  UNDER- 
GROUND STORAGE  TANK  LEAKAGE:  A 
CASE  STUDY, 

Southern  Methodist  Univ.,  Dallas,  TX.  Center  for 
Urban  Water  Studies. 
M.  A.  Collins. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  90-1 10,  3  fig,  4  tab,  27  ref. 

Descriptors:  'Groundwater  pollution,  'Under- 
ground storage,  'Leakage,  'Path  of  pollutants, 
Case  studies,  Hydrocarbons,  Gasoline,  Fate  of  pol- 
lutants, Water  table,  Soil  contamination,  Storage 
tanks,  Recharge. 

During  the  period  of  1978  thru  1982,  hydrocarbon 
fuel  was  found  in  a  telephone  manhole  at  an  inter- 
section in  a  small  city  in  North  Central  Texas  on 
four  different  occasions.  The  underground  fuel 
storage  tanks  at  three  different  gasoline  service 
stations  were  possible  sources  of  this  fuel.  While 
comparison  of  recovered  fuels  to  fuels  from  the 
potential  sources  using  gas  chromatography  (GC) 
indicated  one  station  as  the  more  probable  source, 
the  GC  analyses  were  not  conclusive.  Analysis 
strongly  supports  the  hypothesis  that  gasoline  leak- 
age from  subsurface  storage  tanks  and/or  piping 
was  carried  to  the  vicinity  of  the  telephone  conduit 
draining  to  the  telephone  manhole  located  at  Ave- 
nues N  and  E  as  a  result  of  moisture  penetrating 
unsaturated  soils  in  the  vicinity  of  gasoline  accu- 
mulations and,  possibly  in  addition,  locally  rising 
water  tables  lifting  gasoline  accumulations  to  con- 
duit levels  and  thus  facilitating  gasoline  entry  into 
the  telephone  conduit.  Furthermore,  the  temporal 


occurrence  and  amounts  of  precipitation  events 
also  indicate  that  the  most  probable  source  of  such 
gasoline  accumulations  was  the  Station  A  site  stor- 
age tanks  and/or  piping  leading  to  or  from  such 
storage  tanks.  Data  on  unaccounted  for  gasoline 
further  support  this  conclusion.  This  case  study 
demonstrates  the  importance  of  the  combined  ef- 
fects of  surface  recharge  and  subsurface  transport 
in  accounting  for  the  migration  of  hydrocarbon 
products  from  underground  storage  tanks.  Because 
such  tanks  are  typically  at  shallow  depths,  direct 
surface  recharge  can  be  very  influential  in  produc- 
ing a  flushing  effect  which,  as  in  the  present  study, 
may  be  accentuated  by  subsurface  geology  which 
can  tend  to  slow  or  retain  downward  percolating 
waters.  Simple  analytical  models  are,  in  the  pres- 
ence of  limited  data,  appropriate  for  providing 
reasonable  estimates  of  the  temporal  behavior  of 
moving  fluids  in  order  that  contamination  events 
can  be  correlated  with  surface  recharge  behavior. 
The  temporal  nature  of  surface  recharge  can  be 
very  significant  in  yielding  an  obvious  quasi-peri- 
odic behavior  to  the  occurrence  of  contamination 
events.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05135 


ASSESSMENT  OF  COAL  TAR  CONSTITUENTS 
MIGRATION:  IMPACTS  ON  SOILS,  GROUND 
WATER  AND  SURFACE  WATER, 

Northeast  Utilities  Service  Co.,  Hartford,  CT. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05136 


BIOTRANSFORMATION  OF  GASOLINE  HY- 
DROCARBONS IN  METHANOGENIC  AQUI- 
FER MATERIAL, 

Oklahoma  Univ.,  Norman.  Environmental  and 
Ground  Water  Inst. 
B.  H.  Wilson,  and  J.  F.  Rees. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  128-139,  3  fig,  1  tab,  18  ref.  USAF 
Interagency  Agreement  No.  RW5793061 5-01-1 
with  the  EPA. 

Descriptors:  'Fate  of  pollutants,  'Biodegredation, 
•Biotransformation,  'Hydrocarbons,  'Gasoline, 
'Aquifers,  'Chemical  analysis,  Methanogenic  ma- 
terial, Oil  pollution,  Groundwater  pollution,  Ben- 
zene, Leachates,  Toluene,  Ethylbenzene,  Dimeth- 
ylbenzene,   Degradation,   South   Canadian   River. 

Leaks  and  spills,  especially  petroleum  products, 
are  one  of  the  leading  sources  of  groundwater 
pollution.  Four  compounds  characteristic  of  a 
weathered  gasoline  spill  were  studied  in  authentic 
aquifer  material  (alluvium  from  the  floodplain  of 
the  South  Canadian  River)  that  receives  municipal 
landfill  leachate  and  is  known  to  support  methano- 
genesis.  They  were:  benzene,  methylbenzene  (tolu- 
ene), ethylbenzene,  and  1,2-dimethylbenzene  (0- 
xylene).  All  manipulations  were  done  in  an  anaero- 
bic glovebox  to  insure  the  maintenance  of  methan- 
ogenic conditions.  The  treatments  were:  (1)  aquifer 
materials  plus  alkylbenzenes,  (2)  aquifer  material 
plus  alkylbenzenes  and  nutrients,  (3)  aquifer  mate- 
rial, autoclaved  plus  alkylbenzenes,  (4)  autoclaved 
water  plus  alkylbenzenes,  and  (5)  aquifer  material 
without  alkylbenzenes.  Initial  concentrations  were 
approximately  600  micrograms/L  for  benzene  and 
toluene  and  250  micrograms/L  for  ethylbenzene 
and  0-xylene.  All  of  the  compounds  were  degraded 
in  the  anaerobic  subsurface  material  with  or  with- 
out nutrients.  Toluene  degradation  was  apparent 
after  six  weeks.  At  the  end  of  twenty  weeks  of 
incubation  the  concentration  of  toluene  was  re- 
duced by  80%  of  the  original  amount.  Benzene  and 
o-xylene  were  reduced  by  20%,  and  ethylbenzene 
was  reduced  by  12%.  Significant  degradation  of  all 
compounds  occurred  after  40  weeks  of  incubation. 
The  concentration  of  toluene  was  reduced  by  98%, 
that  of  benzene  was  reduced  by  72%.  The  concen- 
trations of  ethylbenzene  and  0-xylene  were  re- 
duced by  74%  and  78%,  respectively.  The  com- 
pounds did  not  degrade  in  autoclaved  aquifer  ma- 
terial or  water,  implicating  a  biological  process. 
Disappearance  of  toluene  was  rapid;  the  other 
compounds  required  considerable  lag  time  before 
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degradation  occurred.  (See  also  W87-05128)  (Au- 
thor's abstract) 
W87-05137 


MICROBIAL  DEGRADATION  KINETICS  OF 
ALCOHOLS  IN  SUBSURFACE  SYSTEMS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
K.  D.  White,  J.  T.  Novak,  C.  D.  Goldsmith,  and  S. 
Bevan. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  140-159,  9  fig,  4  tab,  7  ref. 

Descriptors:  'Degradation  kinetics,  *Alcohols, 
•Groundwater,  'Microbial  degradation,  'Biode- 
gradation,  *Fate  of  pollutants,  Groundwater  pollu- 
tion, Methanol,  Tertiary  butyl  alcohol,  Gasoline, 
Aquifers,  Anaerobic  conditions. 

The  subsurface  biodegradation  rates  of  methanol 
and  tertiary  butyl  alcohol  (TBA),  two  compounds 
used  commercially  as  gasoline  additives,  were 
studied.  Four  locations  were  chosen  for  subsurface 
soil  and  groundwater  sampling:  Dumfries,  VA, 
Philadelphia,  PA,  Williamsport,  PA,  and  Wayland, 
NY.  One  of  the  sampling  sites  had  been  previously 
contaminated  for  several  years  with  gasoline  con- 
taining tertiary  butyl  alcohol.  Significant  bacterial 
populations  were  found  to  exist  in  all  subsurface 
samples,  down  to  depths  of  100  feet.  In  an  aerobic 
aquifer,  both  methanol  and  tertiary  butyl  alcohol 
were  found  to  biodegrade  readily.  Pristine,  anaero- 
bic groundwater  systems  also  exhibited  high  meth- 
anol utilization  rates.  However,  under  these 
groundwater  conditions,  tertiary  butyl  alcohol  was 
only  slowly  biodegraded.  Complete  utilization  of 
tertiary  butyl  alcohol  never  occurred  in  pristine, 
anaerobic  aquifers.  Contamination  of  an  aquifer  by 
gasoline  had  no  observed  effect  on  methanol  bio- 
degradation, but  seemed  to  cause  an  enhancement 
of  tertiary  butyl  alcohol  biodegradation.  In  this 
anaerobic  contaminated  groundwater  system,  TBA 
utilization  proceeded  slowly  initially,  similar  to 
uncontaminated  systems,  then  increased  dramati- 
cally after  40  days.  Anaerobic  TBA  utilization 
rates  were  first  order  with  respect  to  initial  sub- 
strate concentration  in  both  contaminated  and  pris- 
tine systems.  Kinetic  analysis  revealed  that  TBA 
biodegradation  in  the  contaminated  system  could 
be  predicted  from  laboratory  data  and  extrapolated 
to  lower  temperatures.  (See  also  W87-05128)  (Au- 
thor's abstract) 
W87-05138 


NATURAL  ATTENUATION  OF  AROMATIC 
HYDROCARBONS  IN  A  SHALLOW  SAND  AQ- 
UD7ER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
J.  F.  Barker,  and  G.  C.  Patrick. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  160-177,  7  fig,  1  tab,  13  ref. 

Descriptors:  *Fate  of  pollutants,  *Path  of  pollut- 
ants, 'Hydrocarbons,  'Aromatic  compounds, 
'Aquifers,  'Biodegradation,  Oil  pollution,  Ben- 
zene, Toluene,  Xylenes,  Gasoline,  Groundwater 
pollution,  Groundwater  movement,  Oxygen. 

Inadvertent  release  of  petroleum  products  such  as 
gasoline  into  the  subsurface  can  initiate  ground- 
water contamination,  particularly  by  the  toxic, 
water-soluble  and  mobile  gasoline  components: 
benzene,  toluene  and  xylenes  (BTX).  This  field- 
oriented  research  study  was  undertaken  to  examine 
the  processes  controlling  the  rate  of  movement  and 
the  persistence  of  dissolved  BTX  in  groundwaters 
in  a  shallow,  unconfined  sand  aquifer.  In  this 
paper,  the  natural  attenuation  of  BTX  is  empha- 
sized. BTX-spiked  groundwater  was  introduced 
below  the  water  table  and  this  migration  of  con- 
taminants through  a  dense  sampling  network  was 
monitored.  BTX  components  migrated  slightly 
slower  than  the  groundwater  due  to  sorptive  retar- 


dation. Essentially  all  the  injected  mass  of  BTX 
was  lost  within  434  days  due  to  biodegradation. 
Rates  of  mass  loss  were  highest  for  m-  and  p- 
xylene,  lower  for  p-xylene,  lower  for  o-xylene  and 
toluene  and  lowest  for  benzene  which  was  the  only 
component  to  persist  beyond  270  days.  Laboratory 
biodegradation  experiments  produced  similar  rates. 
A  dominant  control  over  BTX  biodegradation  is 
the  availability  of  dissolved  oxygen.  BTX  persisted 
at  the  field  site  in  layers  low  in  dissolved  oxygen. 
Decreasing  mass  loss  rates  over  time  observed  in 
the  field  experiment  are  not  likely  due  to  first- 
order  degradation  rates,  but  rather  to  the  persist- 
ence of  small  fractions  of  BTX  mass  in  anoxic 
layers.  (See  also  W87-05128)  (Author's  abstract) 
W87-05139 


SORPTION  AND  DESORPTION  OF  DE- 
GREASING  CHLOROORGANICS  WITH  SUB- 
SURFACE SEDIMENTS, 

Missouri  Univ.-Rolla. 

J.  C.  Huang,  B.  A.  Dempsey,  S.  Y.  Chang,  and  H. 
Ganjidoost. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  178-188,  7  fig,  1  tab,  4  ref. 

Descriptors:  'Sorption,  'Desorption,  'Path  of  pol- 
lutants, 'Fate  of  pollutants,  Subsurface  sediments, 
Sediment  contamination,  Tetrachloroethylene, 
Trichloroethylene,  Trichloroethane,  Bentonite 
clay,  Chemical  analysis,  Volatile  organics, 
Groundwater  pollution,  Soil  contamination. 

The  adsorption  and  desorption  of  three  chloroor- 
ganic  solvents,  i.e.,  tetrachloroethylene  (or  perch- 
loroethylene,  PCE),  trichloroethylene  (TCE)  and 
trichloroethane  TCA)  by  selected  sediment  materi- 
als were  evaluated.  The  adsorption  and  desorption 
of  these  chloroorganics  with  bentonite  clay  is  re- 
ported. Considerable  efforts  were  devoted  to  de- 
veloping proper  experimental  protocols  because 
the  three  chloroorganics  are  extremely  volatile  and 
may  be  easily  lost  to  the  atmosphere  from  the  test 
system  during  the  adsorption  experiment  or  extrac- 
tion process.  The  experimental  data  suggest  that 
bentonite  clay  is  not  a  strong  adsorber  for  PCE, 
TCE,  and  TCA.  Other  soil  minerals  that  are  simi- 
lar to  bentonite  should  not  be  expected  to  have  a 
strong  adsorption  for  the  volatile  chloroorganics. 
However,  it  must  also  be  realized  that,  from  the 
difference  in  the  partition  coefficients  between  ad- 
sorption and  desorption  reactions  due  to  the  so- 
called  'solids  effect',  once  the  chloroorganics 
become  adsorbed  by  the  bentonite,  they  will  take  a 
much  longer  time  to  become  desorbed  than  the 
original  adsorption  reaction.  The  significance  of 
this  is  it  will  greatly  influence  the  speed  of  future 
groundwater  cleanup  through  the  pumpage  and  air 
stripping  operation.  Soils  with  higher  total  organic 
carbon  content  are  being  tested  for  their  adsorptive 
capacities  for  the  volatile  organic  solvents.  It  is 
expected  that  the  extent  of  adsorption  will  be 
greater,  but  the  rates  of  adsorption  and  desorption 
will  be  slower  than  those  obtained  for  the  benton- 
ite. Future  tests  will  also  include  the  determination 
of  the  sorptive  capacities  and  the  reaction  rates  for 
higher  concentrations  of  solutes.  The  rate  of  disso- 
lution of  volatile  chlorinated  hydrocarbons  from 
pure  phase  droplets  is  considered  to  be  an  impor- 
tant parameter  when  neat  material  has  entered  the 
ground.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05140 


EFFECTS  OF  CLAY  MINERAL-ORGANIC 
MATTER  COMPLEXES  ON  GASEOUS  HY- 
DROCARBON EMISSIONS  FROM  SODLS, 

Radian  Corp.,  Austin,  TX. 
C.  G.  Manos,  K.  R.  Williams,  W.  D.  Balfour,  and 
S.  J.  Williamson. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  189-206,  3  fig,  5  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Clays,  'Organic 
matter,  'Hydrocarbons,  'Soil  contamination,  'Ad- 


sorption, Volatile  organics,  Pentane,  Soil  columns, 
Emissions,  Organic  compounds. 

The  first  objective  of  this  study  was  to  determine  if 
adsorption  must  be  considered  in  volatile  organic 
compound  (VOC)  vapor  emission  models  of  gas 
movement  through  soils.  If  adsorption  effects  were 
found  to  be  significant,  the  second  objective  was  to 
evaluate  the  effects  of  surface  area  and  surface 
reactivity  on  adsorption.  Liquid  n-pentane  was 
placed  into  the  bottom  of  a  soil  column  containing 
incorporations  of  silt  plus  clay  into  sand  and  the 
resulting  n-pentane  gaseous  emission  concentra- 
tions measured  over  a  twenty-four  hour  period.  N- 
pentane  emission  concentrations  were  reduced  by 
one  percent  for  every  percent  incorporation  into 
sand  of  the  undisturbed  silt  plus  clay  fraction  con- 
taining clay  mineral-organic  matter  complexes.  N- 
pentane  emission  concentrations  were  reduced  by 
four  percent  for  every  percent  incorporation  into 
sand  of  the  400  C  fired  (organic  matter  removed) 
silt  plus  clay  fraction.  Incorporation  of  the  'less 
than  0.063  mm'  (silt  plus  clay)  fraction,  taken  from 
a  natural  soil  (Houston  Black  Series),  into  Ottawa 
Sand  matrix  soil  columns  resulted  in  decreased 
emissions  of  n-pentane  over  a  twenty-four  period 
of  monitoring.  Similar  results  were  obtained  by 
incorporation  of  400  C  fired  silt  plus  clay  fractions 
into  Ottawa  Sand.  Conclusions  to  be  drawn  are 
that  both  soil  organic  matter  and  clay  mineral 
content  of  soils  significantly  affect  VOC  gaseous 
emissions  from  soils.  Results  of  this  study  indicate 
that  the  form  in  which  organic  matter  resides  in 
soils  determines  the  extent  to  which  adsorption  of 
VOCs  may  affect  subsequent  emission  concentra- 
tions. (See  also  W87-05128)  (Author's  abstract) 
W87-05141 


VOLATDLE  ORGANIC  SCANS:  IMPLICA- 
TIONS FOR  GROUND  WATER  MONITORING, 

Lockheed  Engineering  and  Management  Services 
Co.,  Inc.,  Las  Vegas,  NV. 
R.  H.  Plumb,  and  A.  M.  Pitchford. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  207-222,  3  fig,  5  tab,  8  ref.  EPA 
Contract  Nos.  68-03-3050  and  68-03-3245. 

Descriptors:  'Monitoring,  'Volatile  organics, 
'Groundwater  pollution,  'Groundwater  quality, 
Water  quality  control,  Waste  disposal,  Hazardous 
wastes,  Data  interpretation,  Organic  compounds. 

Water  quality  data  from  183  hazardous  waste  dis- 
posal facilities  were  compiled  to  document  the 
extent  of  groundwater  contamination  in  the  vicini- 
ty of  these  sites.  The  magnitude  of  the  groundwat- 
er monitoring  problem  posed  by  these  sites  is  dem- 
onstrated by  the  fact  that  723  substances  have  been 
reported  in  the  groundwater,  the  frequency  of 
occurrence  of  each  substance  is  highly  variable, 
and  the  concentration  range  for  each  substance 
may  span  as  many  as  seven  orders  of  magnitude. 
The  compiled  data  were  used  to  evaluate  the  per- 
formance of  the  Indicator  Parameters  specified  in 
the  original  RCRA  Interim  Status  groundwater 
monitoring  regulations.  The  evaluation  suggested 
that  the  Indicators  as  presently  used  are  inadequate 
monitors  of  changing  groundwater  quality  condi- 
tions. An  alternative  approach  for  monitoring  or- 
ganic contamination  of  groundwater  that  relies  on 
the  use  of  volatile  organic  data  was  identified.  The 
presentation  of  monitoring  data  as  a  cumulative 
frequency  of  detection  of  individual  compounds 
within  an  analytical  group  (volatiles,  acid  extracta- 
bles,  base/neutrals,  pesticides)  produced  a  family 
of  curves  for  which  the  volatile  group  was  most 
abundant.  This  pattern  was  observed  with  national 
and  regional  data  summaries  whether  results  were 
expressed  as  a  frequency  of  detection,  an  average 
concentration,  or  a  maximum  concentration.  It  is 
suggested  that  volatile  organic  scans  might  be  used 
as  a  screening  technique  to  establish  the  extent  of 
organic  monitoring  of  groundwater  needed  at  a 
hazardous  waste  disposal  facility.  (See  also  W87- 
05128)  (Author's  abstract) 
W87-05142 
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SAMPLING  FOR  TRACE  LEVEL  DISSOLVED 
HYDROCARBONS  FROM  RECOVERY  WELLS 
RATHER  THAN  OBSERVATION  WELLS, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-05143 


MONITORING    OF   UNDERGROUND    STOR- 
AGE TANKS:  CURRENT  TECHNOLOGY, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05145 


DEFINING  EXTENT  OF  CONTAMINATION 
USING  ONSITE  ANALYTICAL  METHODS, 

Wooster  Community  Hospital,  OH. 
B.  J.  Franks,  D.  F.  Goerlitz,  and  M.  J.  Baedecker. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  265-275,  4  fig,  8  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, 'Chemical  analysis,  Gas  chromatography, 
Plumes,  Pensacola,  Florida,  Aromatic  hydrocar- 
bons. Nitrogen  compounds,  Methane,  Drilling. 

Contaminant  plumes  from  an  abandoned  wood- 
preserving  plant  near  Pensacola,  Florida,  contain 
numerous  phenolic  compounds,  polynuclear  aro- 
matic hydrocarbons,  and  organic  nitrogen  com- 
pounds. Byproducts  of  microbial  degradation,  in- 
cluding methane,  have  also  been  identified.  Inter- 
pretation of  chemical  analysis  of  earlier  samples 
shipped  to  the  laboratory  showed  the  complexities 
of  chemical  distributions  in  the  aquifer.  Samples 
were  analyzed  and  evaluated  within  1  hour  of 
collection,  and  this  information  was  instrumental  in 
selecting  the  next  drilling  location.  Concentrations, 
all  in  milligrams  per  liter,  of  total  phenolic  com- 
pounds ranged  from  0.00  to  116;  total  organic 
nitrogen  compounds,  from  0.00  to  88;  and  total 
polynuclear  aromatic  hydrocarbons  (primarily 
naphthalene  and  indene),  from  0.00  to  19.  Dis- 
solved methane  ranged  in  concentration  from  0.0 
to  14  milligrams  per  liter.  Complex  lithologic  and 
hydrochemical  variability  related  to  small-scale 
heterogeneities  in  the  aquifer  made  plume  delinea- 
tion a  difficult  task  using  conventional  procedures. 
Consequently,  test  holes  were  drilled  and  samples 
collected  from  the  drill  stem  for  onsite  analyses  by 
high  performance  liquid  chromatography  and  gas 
chromatography.  Rapid  analytical  turnaround  per- 
mitted frequent  modifications  of  the  original  drill- 
ing plan  to  maximize  plume  delineation.  Further, 
many  potential  problems  related  to  choice  of  well 
casing  material,  sample  preservation,  shipping,  and 
handling  were  avoided  by  the  onsite  capabilities. 
(See  also  W87-05128)  (Lantz-PTT) 
W87-05146 


CASE  HISTORY:  SURFACE  STATIC  COLLEC- 
TION AND  ANALYSIS  OF  CHLORINATED 
HYDROCARBONS  FROM  CONTAMINATED 
GROUND  WATER, 

Petrex,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05147 


USE  OF  SODL  GAS  SAMPLING  TECHNIQUES 
FOR  ASSESSMENT  OF  GROUND  WATER 
CONTAMINATION, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05148 


ELECTROMAGNETIC  MEASUREMENTS  FOR 
SUBSURFACE  HYDROCARBON  INVESTIGA- 
TIONS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
W.  R.  Saunders,  and  R.  M.  Germeroth. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber  13-15,   1985,  The  Westin  Galleria,  Houston, 


Texas.  1986.  p  310-321,  6  fig. 

Descriptors:  *Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Chemical  analysis,  *Hydrocarbons,  Conduc- 
tivity, Geophysics,  Electrical  fields,  Groundwater 
pollution,  Plumes,  Remote  sensing. 

The  use  of  terrain  conductivity  is  a  viable  tech- 
nique for  delineating  areas  of  subsurface  hydrocar- 
bons at  Newark  Airport.  The  technique  appears  to 
be  limited  to  interpreting  hydrocarbons  thickness 
of  0. 1  feet  or  greater.  Areas  in  close  proximity  to 
terminal  satellite  buildings  cannot  be  geophysically 
surveyed  because  of  the  high  level  of  ambient 
electrical  fields.  Thicknesses  of  subsurface  hydro- 
carbons for  any  given  measurement  may  be  in- 
ferred, but  it  is  believed  that  the  range  of  thick- 
nesses are  more  appropriate  as  previously  dis- 
cussed. The  area  of  subsurface  hydrocarbon  migra- 
tion appeared  to  be  widespread  in  the  survey  area. 
Due  to  the  scope  of  this  particular  study,  a  defini- 
tion of  the  full  extent  of  the  hydrocarbon  migration 
at  the  Newark  International  Airport  Central  Ter- 
minal Area  could  not  be  defined.  The  hydrocarbon 
does  appear  to  have  a  plume-like  shape.  Direction 
of  plume  flow  could  not  be  determined,  but  it 
appears  that  the  terminal  underdrains  and  sur- 
rounding drainage  ditches  do  have  some  influence 
on  hydrocarbon  migration.  It  appears  that  leaky 
fuel  hydrant  pits  may  be  a  major  source  of  the 
subsurface  hydrocarbon  accumulations.  Interpreta- 
tions of  any  remote  sensing  technique  must  be 
verified  by  monitor  wells.  It  is  not  recommended 
nor  concluded  that  this  technique  is  a  substitute  for 
a  well  designed  monitor  well  program.  However, 
it  is  believed  that  the  use  of  this  geophysical  tech- 
nique is  a  viable  option  that  should  be  discussed 
and  reviewed  for  implementation  at  sites  where 
hydrocarbons  have  leaked  into  the  subsurface  envi- 
ronment. It  is  important  to  understand  that  only 
qualified  and  experienced  professional  geophysi- 
cists  should  undertake  a  terrain  conductivity 
survey  for  subsurface  hydrocarbon  accumulations. 
(See  also  W87-05128)  (Lantz-PTT) 
W87-05149 


NEW  GROUND  WATER  SURVEY  TOOL:  THE 
COMBINED  CONE  PENETROMETER/ 
VADOSE  ZONE  VAPOR  PROBE, 

McClelland  Engineers,  Inc.,  Houston,  TX. 
S.  T.  Litherland,  T.  W.  Hoskings,  and  R.  L. 
Boggess. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  322-330,  7  fig,  5  ref. 

Descriptors:  'Groundwater  quality,  'Laboratory 
equipment,  'Gone  penetrometer,  'Vadose  Zone 
Vapor  Probe,  Volatile  organics,  Unsaturated  zone, 
Chemical  analysis,  Gas  chromatography,  Hydro- 
carbons. 

A  soil  cone  penetrometer  has  been  modified  to 
allow  sampling  of  gases  in  the  vadose  zone.  This 
tool  was  developed  to  obtain  information  concern- 
ing soil  type  and  quantitative  volatile  organic  com- 
pound data  in  the  unsaturated  zone  simultaneously. 
The  primary  uses  are  in  identifying  leaks  and  locat- 
ing contaminant  plumes  from  underground  storage 
tanks  and  pipelines,  and  surveying  uncontrolled 
waste  sites  to  strategically  place  exploratory  bor- 
ings and  groundwater  monitoring  wells.  The  Cone 
Penetrometer/Vadose  Zone  Vapor  (CP/VZV) 
probe  consists  of  a  gas  collection  barrel  positioned 
18  inches  above  the  tip  of  the  cone  penetrometer. 
The  tool  is  hydraulically  advanced  into  the  ground 
using  a  drill  rig  equipped  with  an  automatic  chuck 
assembly.  Wiring  from  the  cone  penetrometer  and 
tubing  from  the  gas  collection  barrel  are  connected 
to  aboveground  equipment.  Gas  samples  are  ana- 
lyzed by  either  an  organic  vapor  meter  or  portable 
gas  chromatograph  (GC)  depending  upon  the  in- 
formation desired.  The  cone  penetrometer  is  used 
to  generate  immediate  feedback  on  soil  stratigra- 
phy. Depending  on  the  type  of  soils  encountered, 
gas  sampling  can  be  continuous  with  depth  or  only 
in  porous  soils  as  identified  by  the  cone  penetrome- 
ter data.  The  CP/VZV  probe  significantly  reduces 
the  time  and  cost  of  the  investigation   of  sites 


contaminated  with  volatile  petroleum  hydrocar- 
onbs  and  organic  chemicals.  It  reduces  the  number 
of  borings  ultimately  required  by  allowing  more 
knowledgeable  placement  of  exploratory  borings 
and  groundwater  monitoring  wells.  By  reducing 
the  number  of  borings  its  use  reduces  the  number 
of  soil  samples  which  must  be  taken,  and  hence, 
the  potential  exposure  of  the  field  personnel  may 
also  be  reduced.  (See  also  W87-05128)  (Author's 
abstract) 
W87-05150 


INTERPRETATION  OF  GAS  CHROMATOG- 
RAPHY DATA  AS  A  TOOL  IN  SUBSURFACE 
HYDROCARBON  INVESTIGATIONS, 

Amoco  Corp.,  Tulsa,  OK. 
R.  B.  Senn,  and  M.  S.  Johnson. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  331-357,  18  fig,  1  ref. 

Descriptors:  *Gas  chromatography,  •Hydrocar- 
bons, 'Groundwater  pollution,  'Data  interpreta- 
tion, 'Path  of  pollutants,  Chemical  analysis,  Fate 
of  pollutants,  Geohydrology,  Gasoline,  Sample 
preparation,  Sampling,  Monitoring. 

Capillary  column  gas  chromatography  (GC)  is  an 
extremely  useful  aid  in  investigations  of  subsurface 
contamination  of  soil  and  groundwater  by  petrole- 
um hydrocarbons.  Information  to  define  the  extent 
of  contamination  frequently  is  obtained  from  ob- 
servation wells  installed  for  fluid  level  measure- 
ment and  fluid  sample  collection.  Interpretation  of 
GC  analysis  of  fluid  samples  in  conjunction  with 
other  pertinent  hydrogeologic  data  can  facilitate 
the  detection  and  migration  of  subsurface  hydro- 
carbons. Interpretive  techniques  have  been  used 
for  both  qualitative  and  quantitative  analysis  of 
hydrocarbons  in  subsurface  hydrocarbon  investiga- 
tions. GC  methods  are  used  to  detect  and  analyze 
petroleum  hydrocarbons  in  dissolved  and  liquid 
phases.  The  concentrations  of  the  aromatic  hydro- 
carbons from  gasoline  products  that  dissolve  in 
groundwater  can  be  determined  with  extremely 
low  limits  of  detection.  Analysis  of  GC  data  also  is 
used  to  obtain  qualitative  information  from  liquid 
hydrocarbon  samples  by  determining  the  composi- 
tion of  hydrocarbon  products.  The  relative  age  of 
sampled  product  can  sometimes  be  estimated  by 
degree  of  degradation  from  GC  information.  De- 
termination of  the  hydrocarbon  source  and  migra- 
tion path  can  be  made  from  GC  analysis  of  fluid 
samples  collected  at  two  or  more  locations.  Inter- 
pretation of  GC  results  in  the  laboratory  without 
consideration  of  pertinent  hydrogeological  infor- 
mation may  lead  to  incorrect  conclusions.  Product 
sample  identification  may  be  difficult  because  of 
the  differences  in  refined  products,  variations  in 
marketing  distribution,  and  changes  that  occur  in 
the  product  in  the  subsurface.  Interpretation  of 
water  sample  analyses  can  be  complicated  by  vola- 
tilization of  liquid  hydrocarbons  and  sensitivity  to 
sampling  and  storage  procedures  before  analysis. 
(See  also  W87-05128)  (Author's  abstract) 
W87-05151 


TOLUENE  LOSS  INVESTIGATION  AND  RE- 
MEDIAL ACTION  AT  TWO  GEOLOGICALLY 
COMPLEX  INDUSTRIAL  SITES  IN  EASTERN 
NEBRASKA, 

Hoskins-Western-Sonderegger,  Inc.,  Lincoln,  NE. 
R.  W.  Elliott. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  374-396,  9  fig. 

Descriptors:  'Toluene,  'Water  pollution  treat- 
ment, 'Groundwater  pollution,  'Path  of  pollut- 
ants, 'Nebraska,  Geohydrology,  Soil  characteris- 
tics, Water  sampling,  Chemical  analysis,  Aquifers, 
Soil  contamination,  Clays,  Geology. 

A  two-phase  investigation  of  static  and  dynamic 
hydrogeologic  conditions  was  adapted  to  two  in- 
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dustrial  sites  of  toluene  losses.  At  each  site,  soil 
volatile  emissions,  auger  borings,  initial  soil  and 
water  sampling,  laboratory  testing,  and  the  appre- 
ciation of  the  geologic  setting  constituted  Phase  I, 
the  static  analysis.  Phase  II,  the  dynamic  analysis, 
included  observation  well  construction,  further  soil 
and  water  sampling,  aquifer  testing,  and  eventual 
in-place  testing  of  recovery /interception  systems. 
The  two-phase  analysis  resulted  in  remedial  action 
recommendations  that  were  site  specific  and  could 
be  used  in  design  of  less  costly  recovery /intercep- 
tion systems.  Application  of  two-phase  site  specific 
investigations  permitted  cost  effective  design  for 
remedial  action  in  cases  of  both  aquifer  and  soils 
contamination.  Site  One  required  hydraulic  remov- 
al of  toluene  from  an  aquifer  unit.  Site  Two  re- 
quired interception  of  toluene  contaminated 
'perched'  groundwaters  from  silty  clay  soils  man- 
tling a  thick  sequence  of  glacial  till.  The  two-phase 
analysis  is  recommended  as  a  workable  scenario 
for  client/consultant/regulator  cooperation  pro- 
viding the  highest  level  of  efficiency  and  under- 
standing for  remedial  action  in  complex  geologic 
settings.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05153 


ADVANTAGE  OF  UTILIZING  MULTIPLE  RE- 
COVERY WELLS  FOR  AQUIFER  RESTORA- 
TION, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-05155 


DEGRADATION  OF  AROMATIC  HYDROCAR- 
BONS WITH  BACTERIA  FROM  OIX  CON- 
TAMINATED AQUD7ERS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 
Sanitary  Engineering. 
B.  Jensen,  E.  Arvin,  and  A.  T.  Gundersen. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  421-435,  6  fig,  7  tab,  14  ref. 

Descriptors:  *Biodegradation,  'Fate  of  pollutants, 
•Hydrocarbons,  *Aromatic  compounds,  'Bacteria, 
•Oil  pollution,  *Aquifers,  Biodegradation,  Water 
pollution  treatment,  Naphthalene,  Fixed  film, 
Groundwater  pollution,  Gasoline,  Fuels,  Cleanup 
operations. 

The  biodegradation  kinetics  for  naphthalene  as  a 
model  compound  were  investigated  in  suspended 
growth  and  fixed  film  systems  in  the  presence  of 
oxygen.  The  degradability  of  one-  and  two  ringed 
aromatic  hydrocarbons  was  also  studied  with 
groundwater  from  oil  contaminated  aquifers. 
Microorganisms  were  able  to  degrade  one-  and 
two-ringed  aromatic  hydrocarbons  down  to  1  mi- 
crogram/!, or  lower  with  a  fairly  high  reaction 
rate,  given  sufficient  oxygen  and  nutrients.  With 
naphthalene  as  the  only  carbon  and  energy  source 
the  microorganisms  in  a  fixed  biofilm  could  easily 
degrade  the  hydrocarbon  down  to  1  microgram/L. 
The  Monod  constant,  K  sub  s,  appears  to  be  about 
1  microgram/L  or  even  lower,  which  indicates  a 
zero  order  reaction  for  naphthalene  in  the  concen- 
tration range  of  practical  interest.  Normal  expecta- 
tions are  that  the  reaction  rate  for  organic  com- 
pounds is  first  order  in  the  microgram/L  concen- 
tration range.  If  groundwater  is  taken  from  an 
anaerobic  gasoline-  or  fuel  oil  contaminated  area 
with  no  significant  degradation  activity,  and 
oxygen  and  nutrients  are  then  added,  rapid  degra- 
dation of  the  hydrocarbons  down  to  one  micro- 
gram/L or  less  starts  with  little  lag  time.  This 
requires  an  initial  hydrocarbon  concentration 
below  10  mg/L.  At  higher  concentrations  a  con- 
siderable adaptation  time  may  be  expected.  A  high 
degradation  potential  by  bacteria  in  the  bulk 
groundwater  in  gasoline-  and  fuel  oil  contaminated 
areas  has  been  observed.  These  free  flowing  bacte- 
ria are  transported  by  the  groundwater,  and  conse- 
quently the  bacteria  may  be  important  for  degrada- 
tion further  downstream  of  the  spill  area.  (See  also 
W87-05128)  (Lantz-PTT) 
W87-05156 


BIOTRANSFORMATION  OF  PETROLEUM 
HYDROCARBONS  IN  DEEP  UNSATURATED 
SEDIMENTS, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-05158 
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FACTORS  AFFECTING  THE  RESPONSE  OF 
CUT  GRASS  TO  THE  NITROGEN  CONTENT 
OF  DAHtY  COW  SLURRY, 

National  Inst,  for  Research  in  Dairying,  Reading 

(England). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04364 


TOLERANCE  OF  HOLCUS  LANATUS  AND 
AGROSTIS  STOLONIFERA  TO  SODIUM 
CHLORIDE  EN  SOIL  SOLUTION  AND  SALINE 
SPRAY, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-04375 


SOME  OBSERVATIONS  ON  A  CHOLERA 
OUTBREAK  AT  THE  UMVOTI  MISSION  RE- 
SERVE, NATAL, 

National  Centre  for  Ocupational  Health,  Johannes- 
burg (South  Africa). 
F.  Sitas. 

South  African  Medical  Journal,  Vol.  70,  No.  4,  p 
215-218,  August   16,    1986.    1   fig,   3  tab,    19  ref. 

Descriptors:  *Water  pollution  effects,  *Path  of  pol- 
lutants, 'Diseases,  *Disease  transmission,  ♦Chol- 
era, 'Natal,  •  Socioeconomic  conditions,  'Ablution 
facilities,  'Water  supply,  'Sanitation,  Epidemics. 

Between  November  1981  and  January  1982,  154 
consecutive  patients  with  cholera  El  Tor  Inaba 
were  hospitalized  at  Stanger  hospital,  Natal.  These 
cases  were  traced  to  130  households  in  the  Umvoti 
Mission  Reserve,  which  were  ranked  according  to 
socio-economic  condition,  permanence  of  housing 
materials,  ablution  facilities,  and  purity  of  water 
source.  Significant  associations  were  found  be- 
tween cholera  incidence  and  both  socio-economic 
conditions  and  water  source;  the  latter  two  were 
also  strongly  associated.  In  a  number  of  instances, 
the  outbreak  did  not  follow  the  downstream  flow 
of  the  rivers.  Increased  mobility  and  social  gather- 
ing over  the  holiday  season  appears  to  have  played 
a  role  in  transmission.  The  atypical  pattern  of 
spread  may  also  have  resulted  from  non-water- 
borne,  persons-to-person  transmission.  (Author's 
abstract) 
W87-04378 


UREA  METABOLISM  AND  ITS  SIGNIFI- 
CANCE IN  THE  NITROGEN  CYCLE  IN  THE 
EUPHOTIC  LAYER  OF  LAKE  BTWA:  IV.  RE- 
GENERATION OF  UREA  AND  AMMONIA, 

Osaka  Kyoiku  Univ.  (Japan).  Lab.  of  Environon- 

mental  Science  and  Education. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-O4406 


FILTERING  ACTTVrTY  OF  DAPHNIA  IN  LOW 
CONCENTRATIONS  OF  A  PESTICIDE, 

Warsaw  Univ.  (Poland).  Dept.  of  Hydrobiology. 

M.  Gliwicz,  and  A.  Sieniawska. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 

No.  5,  p  1132-1138,  September  1986.  4  fig,  1  tab,  27 

ref. 

Descriptors:  'Water  pollution  effects,  'Daphnia, 
'Pesticides,  'Lindane,  'Filtering  activity,  Lethal 
limit,  Concentration,  Molting,  Diets,  Sensitivity, 
Reproduction,  Cladocera,  Eutrophic  lakes,  Lakes, 
Agriculture. 

It  is  believed  that  pesticides  may  amplify  the  ex- 
pression of  eutrophication  in  lakes  by  reducing  the 
abundance  of  filter-feeding  zooplankton  that  other- 
wise might  keep  algal  populations  under  control. 
Lakes  enriched  with  nutrients  from  agricultural 


land  in  their  drainage  basins  are  also  frequently 
enriched  with  pesticides  that  are  used  along  with 
fertilizers.  The  zooplankton  populations  of  eutro- 
phic lakes  enriched  from  agriculture  are  therefore 
more  frequently  exposed  to  pesticides  than  those  of 
oligotrophy  lakes.  A  concentration  of  lindane 
(gamma-hexa-chlorocyclohexane)  of  0.05  mg/liter, 
much  lower  than  the  48-h  lethal  concentration 
(LC50)  of  3.8  mg/liter,  resulted  in  a  25%  depres- 
sion in  the  frequency  of  movements  of  filtering 
limbs  and  mandibles  of  Daphnia  pulex  in  a  food- 
free  medium.  Different  instars  (from  2nd  to  8th) 
were  affected  to  the  same  extent.  Animals  6-12  h 
after  molting  were  more  sensitive  than  those  30-36 
h  after  molting.  Due  to  the  greater  number  of 
molts  before  reproduction  in  larger  Daphnia  spe- 
cies, the  effect  of  low  pesticide  concentrations  may 
be  size-selective  and,  therefore,  responsible  in  part 
for  the  disappearance  of  large  cladocerans  from 
eutrophic  lakes  enriched  from  agriculture.  (Alex- 
ander-PTT) 
W87-04435 


EFFECT  OF  CADMIUM-  AND  ZINC-TREATED 
SLUDGE  ON  YIELD  AND  CADMIUM-ZTNC 
UPTAKE  OF  CORN, 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

F.  J.  Sikora,  and  J.  Wolt. 

Journal  of  Environmental  Quality  JEVQAA,  Vol. 

15,  No.  4,  p  341-345,  October-December  1986.  7 

tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Sludge, 
'Bioaccumulation,  'Cadmium,  'Zinc,  'Corn, 
'Waste  disposal,  'Land  disposal,  'Crop  yield, 
Wastewater  treatment  facilities,  Loam,  Tennessee, 
Roots,  Chemical  precipitation,  Heavy  metals,  So- 
lutes, Availability,  Soil  solution,  Extraction,  Com- 
peting use. 

Land  application  of  sludge  is  sensible  and  economi- 
cally feasible  on  farmlands  in  close  proximity  to 
wastewater  treatment  plants.  Sludge  improves  soil 
physical  and  chemical  properties  through  the  addi- 
tion of  organic  matter  and  essential  nutrients. 
However,  land  application  of  sludge  containing 
high  concentrations  of  Cd,  Zn,  and  other  heavy 
metals  may  pose  hazards.  Cadmium  and  Zn  reduce 
crop  yield  and  Cd  may  reach  potentially  toxic 
levels  in  plant  material.  Sludge  obtained  from  a 
regional  wastewater  treatment  plant  in  Tennessee 
was  factorially  treated  with  four  levels  each  of  Cd 
and  Zn  and  applied  to  Statler  sandy  loam  surface 
soil  (Humic  Hapludults)  sown  to  corn  (Zea  mays 
L.)  in  a  greenhouse  experiment.  The  highest  Cd 
and  Zn  additions  (75.1  and  759  mg/kg)  soil,  respec- 
tively, resulted  in  dry  weight  decreases  of  19  and 
25%,  respectively,  for  corn  tops  and  47  and  56%, 
respectively,  for  corn  roots.  The  19%  dry  weight 
reduction  at  a  Cd  addition  of  75.1  mg/kg  soil  was 
considerably  less  than  values  found  in  the  litera- 
ture. This  comparatively  modest  dry  weight  reduc- 
tion was  attributed  to  a  lower  Cd  availability  due 
to  Cd  precipitation  or  binding  in  the  sludge.  Zinc 
effectively  competed  with  Cd  for  uptake  as  evi- 
denced by  a  decrease  in  Cd  content  of  roots  with 
increased  Zn  additions.  On  the  contrary,  Cd  con- 
tent of  tops  was  not  consistently  decreased  with 
increased  Zn  application.  An  increase  in  the  Zn 
levels  of  sludge  was  also  found  to  increase  the 
solubility  of  Cd  in  the  sludge  and  soil.  (Alexander- 
PTT) 
W87-04446 


CHARACTERIZATION  OF  CADMIUM  AND 
ZINC  EN  FOUR  SOILS  TREATED  WITH 
SEWAGE  SLUDGE, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
G.  L.  Mullins,  and  L.  E.  Sommers. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  4,  p  382-387,  October-December  1986.  1 
fig,  6  tab,  35  ref.  TVA  Contract  TV-  5864DA. 

Descriptors:  'Soil  treatment,  'Sludge,  'Water  pol- 
lution effects,  'Waste  disposal,  'Land  disposal, 
'Cadmium,  'Zinc,  Digested  sludge,  Loam,  Barley, 
GEOCHEM,  Computer  programs,  Soil  solution, 
Concentration,  Diffusion,  Heavy  metals,  Ions,  Ca- 
tions, Roots,  Accumulation. 
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Group  5C— Effects  Of  Pollution 

Plant  uptake  of  Cd  and  Zn  can  be  increased  by 
applying  sewage  sludge  to  agricultural  soils.  Since 
Cd  and  Zn  reach  plant  roots  by  the  processes  of 
root  interception,  mass  flow,  and  diffusion,  one  or 
more  of  these  trace  element  transport  processes  are 
altered  by  applying  sludges  to  soils.  Cadmium  and 
Zn  were  characterized  in  soils  treated  with  100 
Mg/ha  of  an  anaerobically  digested  sewage  sludge 
from  Chicago,  IL.  The  four  soils  included  a 
Chalmers  silt  loam  (Typic  Haplaquolls)  (Indiana), 
Celina  loam  (Aquic  Hapludalfs)  (Michigan),  Celina 
silt  loam  (Aquic  Hapludalfs)  (Ohio),  and  a  Piano 
silt  loam  (Typic  Aquidolls)  (Wisconsin).  The  single 
application  of  sludge  supplied  19  kg  Cd/ha  and  340 
kg  Zn/ha.  Four  or  five  crops  of  barley  (Hordeum 
vulgare  L.)  had  been  grown  on  each  site  prior  to 
soil  sampling.  Soil  solutions  obtained  by  a  centrifu- 
gation  method  contained  Zn  in  the  range  of  1.4  to 
10.5  micromol/L  while  Cd  ranged  from  18  to  135 
nmol/L.  The  addition  of  sludge  increased  the  con- 
centration of  both  metals  in  the  soil  solutions  of  all 
four  soils.  Evaluation  of  soil  solution  data  with  the 
computer  program  GEOCHEM  showed  that 
>85%  of  the  total  soluble  Cd  and  >91%  of  the 
total  soluble  Zn  existed  as  the  free  metal  ion. 
Sludge  addition  increased  the  amount  of  Cd  and 
Zn  extracted  by  DTPA  and  4  M  HN03.  The 
relative  increases  in  soil  solution  and  extractable 
Cd  and  Zn  were  different  in  each  of  the  four  soils 
even  though  the  same  sludge  was  applied  at  the 
same  rate.  Diffusion  coefficients  measured  with  a 
cation  exchange  resin  paper  method  (D  sub  e), 
ranged  from  1.8  x  10  to  the  minus  Uth  power  to 
1.7  x  10  to  the  minus  9th  power  sq  cm/s  for  Zn  and 
from  5.2  x  10  to  the  minus  11th  power  to  3.2  x  10 
to  the  minus  10th  power  sq  cm/s  for  Cd.  The 
application  of  sludge  had  little  or  no  effect  on  the 
magnitude  of  D  sub  e  for  either  Cd  or  Zn  as 
measured  by  the  resin  paper  method,  but  the  diffu- 
sion coefficients  for  Zn  were  inversely  related  to 
soil  pH.  Increases  in  the  flux  of  Cd  and  Zn  to  plant 
roots  in  sludge-treated  soils  will  be  a  reflection  of 
changes  in  soluble  and  extractable  Cd  and  Zn. 
(Alexander-PTT) 
W87-04448 


EFFECT  OF  SIMULATED  ACID  PRECTPITA- 
TION  ON  SOIL  MICROBIAL  ACTIVITY  IN  A 
TYPIC  QUARTZIPSAMMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Soil  Science. 
M.  E.  Will,  D.  A.  Graetz,  and  B.  S.  Roof. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  4,  p  399-403,  October-December  1986.  1 
fig,  2  tab,  31  ref. 

Descriptors:  'Water  pollution  effects,  'Simulated 
rainfall,  'Acid  rain,  'Soil  types,  •Rainfall,  'Micro- 
biological studies,  Enzymes,  Irrigation,  Respira- 
tion, Incubation,  Mineralization,  Acidity. 

Acid  precipitation  has  become  a  major  environ- 
mental concern  of  the  North  American  and  Euro- 
pean scientific  communities.  The  nature  of  the 
problem  varies  with  the  characteristics  of  the  af- 
fected ecosystems  and  sources  of  the  acid  precipi- 
tation precursors.  The  major  impact  on  aquatic  and 
terrestrial  ecosystems  occurs  where  the  average 
annual  precipitation  weighted  pH  of  precipitation 
is  <4.6  in  combination  with  soils  having  a  low 
cation  exchange  capacity  (CEC)  or  the  presence  of 
exposed  noncalcareous  bedrock.  The  effects  of 
acid  precipitation  on  microbial  and  enzyme  activi- 
ties were  determined  in  a  field  study  near  Melrose, 
FL.  Three  transects  of  two  plots  each  were  irrigat- 
ed with  lake  water  acidified  with  7:3  (v/v) 
H2S04/HN03  to  pH3.0  or  3.6,  or  with  unacidified 
lakewater  (pH  4.6,  control)  at  a  rate  of  10  cm/ 
week  for  20  weeks.  The  experimental  plots  were 
divided  into  covered  and  uncovered  subplots  to 
determine  the  effect  of  excluding  natural  rainfall 
(pH  4.6).  The  application  of  200  cm  of  simulated 
acid  precipitation  did  not  significantly  influence 
soil  pH,  respiration,  or  arylsulfatase  activity.  Phos- 
phatase activity  decreased  under  the  pH  3.0  treat- 
ment and  urease  activity  was  stimulated  by  the  pH 
3.6  treatment.  The  amount  of  N  mineralized  over  a 
12-week  incubation  period  was  lower  in  soil  from 
the  pH  3.0  treatment  than  in  soil  from  the  pH  3.6 
and  4.6  treatments.  After  the  application  of  200  cm 
of  simulated  acid  rain;  soil  pH,  respiration,  and 
phosphatase  activity  levels  were  lower  in  the  plots 
protected  from  natural  rainfall.  Twenty-four  weeks 


after  the  last  acid  application  there  were  no  differ- 
ences in  any  of  the  measured  parameters  between 
the  pH  treatments.  (Alexander-PTT) 
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REVERSIBLE  ARREST  OF  ARTEMIA  DEVEL- 
OPMENT BY  CADMIUM, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 
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Canadian  Journal  of  Zoology  CJZOAG,  Vol.  64, 
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Descriptors:  •Artemia,  'Brine  shrimp,  'Water  pol- 
lution effects,  'Cadmium,  'Hatching,  'Population 
exposure,  'Growth,  'Reproduction,  Emergence, 
Cysts,  Membranes,  Inhibition,  Concentration, 
Morphology,  Physiology,  Microtubules,  Aquatic 
organisms,  Heavy  metals. 

The  brine  shrimp,  Artemia,  exhibits  several  charac- 
teristics that  have  facilitated  its  use  in  studies  of 
developmental  biochemistry,  toxicology,  and  aqua- 
culture.  The  organism  can  be  obtained  commer- 
cially in  essentially  unlimited  amounts  as  dormant 
encysted  gastrulae  and  can  be  easily  manipulated 
experimentally.   Artemia  is  especially  interesting 
because  the  encysted  animals  undergo  an  exten- 
sive, relatively  synchronous  period  of  development 
in  the  absence  of  cell  division  allowing  study  of 
developmental  processes  separately  from  cell  divi- 
sion per  se.  Under  normal  conditions,  an  encysted 
Artemia  embryo  undergoes  a  developmental  proc- 
ess that  culminates  in  the  gradual,  uninterrupted 
emergence  of  the  prenauplius  from  the  cyst.  The 
hatching  membrane  surrounding  the  emerged  or- 
ganism is  then  ruptured,  usually  beginning  at  the 
posterior  end,  and  a  motile  nauplius  is  released. 
This  process  was  observed  microscopically  in  the 
presence  and  absence  of  cadmium  and  it  is  report- 
ed that  cadmium  disrupts  Artemia  development  in 
a  dose-dependent  manner.  At  0.1  micro(u)M,  cad- 
mium   slows    emergence    but    nauplii    eventually 
resume  relatively  normal  development.  Emergence 
and  hatching  are  either  delayed  considerably  or 
almost  entirely  prevented  at  1  uM  cadmium.  Cad- 
mium at  10  uM,  completely  arrests  emergence  but 
development  continues  at  a  reduced  rate,  eventual- 
ly resulting  in  hatching  of  some  organisms  without 
need  for  complete  emergence.   If  organisms  ex- 
posed to  10  uM  cadmium  are  washed,  abnormally 
shaped  emerged  forms  are  released  and  many  of 
these  eventually   hatch,   although  in  an  unusual 
manner.  Cadmium  at  10  uM  causes  complete,  rapid 
precipitation  of  purified  Artemia  tubulin  at  0  C  but 
cadmium  at  the  lower  concentrations  tested  has  no 
apparent  inhibitory  effect  on  microtubule  assem- 
bly. Although  the  actual  cadmium-induced  physio- 
logical changes  that  result  in  abnormal  develop- 
ment of  Artemia  are  not  known,  the  results  indi- 
cate that  the  interdependence  of  morphological 
and  molecular  aspects  of  Artemia  development  can 
be  examined  in  a  way  not  previously  possible. 
(Alexander-PTT) 
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EFFECT  OF  SHORT-TERM  ACTOD7ICATION 
DURING  SPRING  SNOWMELT  ON  SELECT- 
ED MOLLUSCA  US  SOUTH-CENTRAL  ON- 
TARIO, 
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Descriptors:  'Acid  precipitation,  'Acidification, 
•Snowmelt,  'Water  pollution  effects,  'Mollusks, 
•Seasonal  variation,  'Lakes,  Sulfuric  acid,  Hydro- 
gen ion  concentration,  Sediments,  Reproduction, 
Clams,  Snails,  Population  exposure,  Ontario,  Re- 
cruitment, Metals. 

Acidification  of  freshwater  environments  due  to 
long-range  transport  and  deposition  of  pollutants  is 
well  documented.  Long-term  acidification  (years 
or  decades)  of  aquatic  environments  usually  occurs 
as  the  materials  that  readily  assimilate  acidic  inputs 
in  a  watershed  are  slowly  exhausted.   However, 


during  periods  of  rapid  runoff,  such  as  spring 
snowmelt  or  heavy  rainfall,  the  watershed  may  not 
be  able  to  assimilate  the  acid  inputs  quickly  enough 
and  short-term  (days  or  weeks)  depressions  of  pH 
may  occur.  These  episodic  depressions  may  have  a 
substantial  impact  on  aquatic  biota  well  before 
long-term  acidification  is  even  detectable.  If  so,  it 
is  possible  that  the  impact  of  acidic  precipitation  is 
more  severe  than  presently  recognized.  Limestone 
and  sulfuric  acid  were  used  to  manipulate  the  pH 
of  water  in  three  artificial  channels  in  the  outflow 
of  Plastic  Lake  south-central  Ontario,  during  the 
spring  of  1982.  Using  artificial  channels  allowed 
the  manipulation  of  pH  during  a  natural  pH  de- 
pression (i.e.,  spring  snowmelt)  while  minimizing 
confounding  factors  such  as  mobilization  of  metals 
from  aquatic  sediments.  Addition  of  sulfuric  acid 
extended  and  exaggerated  the  natural  pH  depres- 
sion (from  pH  5.8  to  4.8)  to  as  low  as  pH  3.5  over  5 
days,  while  addition  of  limestone  prevented  de- 
pression of  pH  below  6.4.  Survival  and  reproduc- 
tion of  the  pisidiid  clams  Pisidium  equilaterale 
Prime  and  Pisidium  casertanum  (Poli)  and  the  hy- 
drobiid  snail  Amnicola  limosa  Say  held  in  artificial 
channels  were  not  significantly  different  (p  >  0.05) 
among  treatments.  The  survival  and  reproduction 
of  A.  limosa  was  also  not  affected  by  exposure  to 
short-term  pH  depressions  (e.g.,  5.8  to  4.8;  4.8  to 
4.3)  in  three  south-central  Ontario  streams  during 
spring  snowmelt.  For  various  life  stages  of  both  P. 
equilaterale  and  A.  limosa,  96-h  LC50  values  were 
below  pH  4.0,  which  was  well  below  the  pH 
observed  in  any  stream  in  this  study.  These  results 
suggest  that  recruitment  failure  and  elimination  of 
A.  limosa  from  ac.difying  lakes  noted  in  other 
studies  was  not  a  direct  result  of  short-term  pH 
depression  during  snowmelt.  (Alexander-PTT) 
W87-04454 


BACTERIAL   MUTAGENICITY    AND   CARCI- 
NOGENIC POTENTIAL  OF  SOME  AZAPYR- 
ENE  DERIVATIVES, 
SRI  International,  Menlo  Park,  CA. 
M.  J.  Tanga,  R.  M.  Miao,  and  E.  J.  Reist. 
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Descriptors:  'Water  pollution  effects,  'Nitrogen 
compounds,  'Carcinogens,  'Mutagens,  'Bacteria, 
'Bioassay,  'Toxicity,  'Azapyrenes,  'Organic  com- 
pounds, Assay,  Salmonella,  Survival,  Ames  test, 
Metabolism. 

The  mutagenic  and  carcinogenic  activities  of  five 
azapyrenes,  which  are  suspected  of  being  environ- 
mental pollutants,  were  assessed  using  the  Salmo- 
nella assay  and  the  anchorage-independent  survival 
assay.  The  compounds  tested  were:  1-azapyrene,  2- 
azapyrene,  4-azapyrene,  l-aza-2-hydroxypyrene, 
and  2-aza-l-hydroxypyrene.  The  compounds  were 
mutagenic  and  some  were  also  carcinogenic.  All  of 
the  azapyrenes  and  the  hydroxyl  analogs  were 
mutagenic  in  the  Ames  test,  with  only  4-azapyrene 
and  2-aza-l-hydroxypyrene  requiring  metabolic  ac- 
tivation. In  the  assay,  2-aza-l-hydroxypyrene  was 
only  very  weakly  mutagenic.  Liver  S9  increased 
the  number  of  revertants  per  plate  in  all  cases, 
suggesting  that  the  metabolites  of  the  azapyrenes 
are  the  ultimate  mutagens.  Substitution  of  a  hy- 
droxyl group  at  the  C-l  position  decreases  the 
activity  of  2-azapyrene,  while  substitution  at  the  C- 
2  position  of  1-azapyrene  appears  to  have  no  effect. 
The  results  of  the  anchorage-independent  survival 
assay  suggests  that  2-  and  4-azapyrene  and  2-aza-l- 
hydroxypyrene  have  carcinogenic  potential.  The 
parent  compound,  pyrene,  is  not  a  carcinogen  and 
is  inactive  in  this  system.  The  substitution  of  the 
nitrogen  moiety  in  the  pyrene  ring  clearly  in- 
creases carcinogenic  potential.  Both  2-azapyrene 
and  2-aza-l-hydroxypyrene  are  as  potent  as 
DMBA  in  this  system,  which  suggests  that  they 
are  potent  environmental  carcinogens.  (Author's 
abstract) 
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UNRAVELLING  A  CENTURY  OF  ACH)  POL- 
LUTION, 

For  primary  bibliographic  entry  see  Field  5B. 
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CELLULAR  READJUSTMENT  OF  BARLEY 
SEEDLINGS  TO  SIMULATED  ACID  RAIN, 

Lancaster  Univ.,  Bailrigg  (England).  Dept.  of  Bio- 
logical Sciences. 

J.  Wolfenden,  and  A.  R.  Wellbum. 
New  Phytologist  NEPHAV,  Vol.  104,  No.  1,  p  97- 
109,  September  1986.  7  fig,  2  tab,  37  ref. 

Descriptors:  'Acid  rain,  'Buffer  capacity,  'Tissue 
analysis,  *Water  pollution  effects,  *Barley,  'Seed- 
lings, 'Acidity,  'Plant  physiology,  'Rainfall,  Air 
pollution,  Hydrogen  ion  concentration,  Growth 
media,  Sulfates,  Chromatography,  Anions,  Nuclear 
magnetic  resonance,  Spectroscopy,  Orthophos- 
phates,  Growth. 

No  changes  in  buffer  capacity  at  any  range  of  pH 
were  detected  in  either  the  shoots  or  roots  of  nine- 
day-old  barley  seedlings  grown  in  dilute  acid  (pH  3 
or  4)  for  the  last  four  days  of  growth.  Similar  lack 
of  change  in  buffer  capacity  was  observed  in 
barley  intermittently  sprayed  with  acidic  mists  (pH 
3  or  4)  as  compared  to  those  sprayed  with  pH  5.6 
media  for  the  last  two  or  four  days  of  growth. 
Acidic  treatments  caused  significant  increases  in 
the  levels  of  plastidic  sulfate,  but  no  changes  in  the 
plastidic  concentrations  of  other  anions.  Vacuolar 
pH  levels  of  those  tissues  which  had  been  sprayed 
with  acidic  solutions  were  significantly  lower  than 
in  those  similarly  sprayed  with  pH  5.6  solutions. 
This  may  mean  that  ATP-dependent  H(+)-pumps 
in  the  tonoplast  are  involved  in  cellular  readjust- 
ments to  the  imposed  acidity.  No  growth  reduc- 
tions or  visible  injury  were  detected,  but  these 
changes  may  indicate  that  homeostatic  adjustments 
have  an  energetic  cost  which  may  ultimately  ac- 
count for  reductions  in  plant  growth  attributed 
elsewhere  to  acidic  precipitation.  (Author's  ab- 
stract) 
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POLLUTED  RAIN  FALLS  IN  SPAIN, 

M.  Health. 

New  Scientist  NWSCAL,  Vol.  Ill,  No.  1526,  p 

60-62,  September  18,  1986. 

Descriptors:  'Acid  rain,  'Air  pollution,  'Air  pollu- 
tion effects,  'Spain,  'Sulfur  dioxide,  'Acidity, 
Weathering,  Chemical  reactions,  Limestone,  Sand- 
stone, Gypsum,  Calcium  carbonate. 

The  principality  of  Asturias  has  Spain's  biggest 
steel  works  and  is  the  source  of  most  of  the  coun- 
try's coal;  its  industries  and  towns  are  sources  of 
atmospheric  pollution.  The  University  of  Oviedo's 
Department  of  Petrology  is  studying  the  effects  of 
this  pollution  on  Oviedo  Cathedral,  where  sculp- 
tures of  limestone  and  dolomite  are  deteriorating. 
Pollution  causes  buildings  to  deteriorate  by  a  com- 
plex interaction  between  the  rocks  used  in  con- 
struction and  many  environmental  factors.  The 
problem  varies  in  severity  from  stains  to  weather- 
ing and  chemical  reaction  obliterating  important 
architectural  features  or  weakening  building  struc- 
tures. The  researchers  studying  Oviedo  Cathedral 
believe  that  its  stones  suffer  not  only  from  acid  rain 
but  from  local  pollution,  magnified  by  local  envi- 
ronmental conditions.  The  main  agent  of  corrosion 
appears  to  be  sulfur  dioxide  from  within  the  city, 
deposited  by  aerosols.  Ferric  oxide  and  carbon 
pollutants  may  promote  corrosion  by  catalyzing 
oxidation  of  the  gas.  Fog  and  drizzle  help  transport 
the  pollutants,  and  the  prevailing  winds  determine 
where  they  will  penetrate  the  rock.  Scientists  and 
politicians  everywhere  must  evaluate  all  the  fac- 
tors involved  to  adopt  successful  remedial  or  pre- 
ventive measures.  (Doria-PTT) 
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PROGRAM  AND  PERFORMANCE  CHARAC- 
TERISTICS OF  THE  FJSTVTRONMENTAL 
CHAMBERS  DURING  A  LONG-TERM  EXPER- 
IMENT WITH  NORWAY  SPRUCE  TREES  EX- 
POSED TO  OZONE,  ACTO  MIST,  AND  FROST 
(BESCHRED3UNG  DER  EXPOSITIONSKAM- 
MERN  UND  DER  VERSUCHSBEDINGUNGEN 
BEI  DER  BELASTUNG  VON  PFLANZEN  MIT 
LUFTSCHADSTOFFEN  UND  KLIMASTRESS), 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Lehrstuhl  fuer  Bodenkunde. 


For  primary  bibliographic  entry  see  Field  7B. 
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EFFECTS  OF  MAGNESIUM  AND  CALCIUM 
FERTILIZATION,  OZONE  AND  ACID  MIST 
ON  THE  MINERAL  NUTRITION,  FROST  RE- 
SISTANCE AND  BIOMASS  PRODUCTION  OF 
YOUNG  SPRUCE  TREES  (PICEA  ABIES  (L.) 
KARST)  (EINFLUSS  EESER  DUENGUNG  MIT 
MAGNESIUM  UND  CALCIUM,  VON  OZON 
UND  SAUREM  NEBEL  AUF  FROSTHAERTE, 
ERNAEHRUNGSZUSTAND  UND  BIOMASS- 
PRODUKTION  JUNGER  FICHTEN  (PICEA 
ABIES  (L.)  KARST)), 

Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 
matische  Botanik. 

C.  Bosch,  E.  Pfannkuch,  K.  E.  Rehfuess,  K.  H. 
Runkel,  and  P.  Schramel. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  218-229,  September  1986.  7  fig,  7  tab,  11  ref. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
'Temperature  effects,  'Spruce  trees,  'Ozone, 
•Frost,  'Calcium,  'Magnesium,  'Plant  pathology, 
•Frost  resistance,  'Climatic  stress,  Hydrogen  ion 
concentration,  Fertilization,  Acid  fog,  Leaching, 
Soil  types,  Accumulation,  Shoots. 

A  frost  shock  with  minimum  temperatures  down 
to  -18  C.  caused  the  death  of  nearly  all  affected 
trees.  Spruces  fertilized  with  MgCa  as  well  as  the 
unfertilized  ones  were  not  adequately  frost-resist- 
ant (down  to  -15  and  -12  C,  respectively).  Alter- 
nate spraying  with  acid  mist  and  fumigation  with 
ozone  increased  the  leaching  of  Ca,  Mg,  Fe,  and 
Mn  from  shoots  of  unfertilized  spruces  significant- 
ly. Accelerated  leaching,  however,  went  along 
with  foliar  deficiency  of  Mg  and  Ca  only  on  soils 
especially  poor  in  exchangeable  Mg  and  Ca.  Trees 
on  soils  fertilized  with  both  elements  were  able  to 
compensate  for  the  minor  losses  in  the  foliage  by 
additional  uptake  from  the  soil.  Shoot  increment  in 
1984  and  1985  increased  after  MgCa  fertilization, 
but  was  not  significantly  affected  by  ozone  and 
acid  mist  treatment.  (Author's  abstract) 
W87-04489 


RESPONSE  OF  THE  ROOT  SYSTEM  OF 
PICEA  ABIES  (L.)  KARST  TO  FERTHTZER  AP- 
PLICATION AND  FUMIGATION  OF  THE 
SPROUT  WITH  OZONE  AND  ACID  MIST 
(REAKTIONEN  DES  WURZELSYSTEMS  VON 
PICEA  ABIES  (L.)  KARST  AUF  MINERAL- 
STOFFERNAEHRUNG  UND  AUF  BELASTUNG 
DES  SPROSSES  MIT  OZON  UND  SAUREM 
NEBEL), 

Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 
matische  Botanik. 
M.  Weiss,  and  R.  Agerer. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  230-233,  September  1986.  1  fig,  9  ref. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
'Acid  rain,  'Plant  disease,  'Air  pollution  effects, 
'Acid  fog,  'Spruce  trees,  'Ozone,  'Fertilization, 
'Plant  pathology,  'Roots,  Bavaria,  Magnesium, 
Calcium,  Forests,  Environmental  stress,  Biomass. 

The  root  system  of  four-year-old  cuttings  of  Picea 
Abies  (L.)  Karst  was  investigated  as  to  its  response 
to  mineral  nutrition  and  to  application  of  ozone 
and  acid  mist  to  the  sprout.  The  study  aims  to 
acquire  more  broadly  applicable  data  on  environ- 
mental stress  to  young  spruces.  Lack  of  Ca  and  Mg 
fertilization  resulted  in  reduced  development  of  the 
root  system  with  an  evidently  lower  biomass  of 
fine  roots,  a  lower  infestation  with  Pemphigidae, 
and  fungal  infection  within  the  vascular  bundle. 
Treatment  with  ozone  brought  about  a  slightly 
reduced  development  of  the  root  system  and  a 
slightly  lower  fine-root  biomass.  These  results 
were,  however,  not  statistically  significant.  No  ef- 
fects could  be  found  as  a  result  of  application  of 
acid  fog.  All  mycorrhizae  found  originated  in  the 
nursery.  Soil  from  the  Bavarian  Forest,  used  as 
planting  substrate,  did  not  cause  mycorrhizal  infec- 
tions. (Airone-PTT) 
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EFFECTS  OF  OZONE  AND  ACTO  MIST  ON 
THE  EPICUnCULAR  WAX  IN  THE  STOMA- 


TAL  ANTECHAMBER  OF  NEEDLES  OF 
PICEA  ABIES  a.)  KARST  (EINFLUSS  VON 
OZON  UND  SAUREM  NEBEL  AUF  DD2 
STRUKTUR  DER  STOMATAEREN  WACHSP- 
FROPFEN  IN  DEN  NADELN  VON  PICEA 
ABIES  a.)  KARST), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Botanik. 
E.  Magel,  and  H.  Ziegler. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  234-238,  September  1986.  1  fig,  14  ref. 

Descriptors:  'Spruce  trees,  'Picea  Abies  (L)  Karst, 
'Ozone,  'Forests,  'Water  pollution  effects,  'Acid 
rain,  'Air  pollution  effects,  *Acid  fog,  'Plant  pa- 
thology, 'Environmental  stress,  Wax  plugs,  Pine 
needles,  Stomata,  Microscopy. 

In  contrast  to  current-year  needles,  one-  and  two- 
year-old  needles  polluted  by  ozone  and/or  acid 
mist  showed  no  remarkable  differences  of  the 
structural  waxes  occluding  the  stomatal  antecham- 
ber. Wax  plug  formation  in  current-year  needles, 
however,  was  severely  disturbed  by  different  stress 
conditions.  Structural  wax  outlining  the  stomatal 
openings  of  clean-air  needles  exhibit  fused  wax 
rodlets  after  ozone  fumigation.  Cracks  were  built 
up  in  wax  plugs  of  acid-mist-treated  spruce  nee- 
dles. Ozone  and  acid  mist  in  combination  caused 
fusion  of  wax  rodlets  and  cracks  in  the  wax-filled 
antechamber.  The  described  changes  due  to  fumi- 
gation can  be  observed  in  both  fertilized  and  unfer- 
tilized plants.  The  data  were  obtained  via  electron 
microscope  examination  of  prepared,  dried  nee- 
dles. The  needles  were  obtained  from  five-year-old 
cloned  spruces  exposed  to  different  experimental 
conditions  during  the  period  February-June  1985. 
(Airone-PTT) 
W87-04491 


INFLUENCE  OF  MINERAL  NUTRITION, 
OZONE,  AND  ACTO  MIST  ON  PHOTOSYN- 
THETIC  PARAMETERS  AND  STOMATAL 
CONDUCTANCE  OF  PICEA  ABDXS  a.)  KARST 
(EINFLUSS  VON  MINERALSTOFFERNAEH- 
RUNG,  OZON  UND  SAUREM  NEBEL  AUF 
PHOTOSYNTHESE-PARAMETER  UND  STO- 
MATAERE  LErTFAEHIGKELT  VON  PICES 
ABIEA  (L.)  KARST), 

Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Physik. 

H.  Selinger,  D.  Knoppik,  and  A.  Ziegler- Joens. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  239-242,  September  1986.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Spruce  trees,  'Nutrients,  'Acid  rain, 
'Water  pollution  effects,  'Ozone,  'Acid  fog,  'For- 
ests, 'Fertilization,  'Bavaria,  Calcium,  Magnesium, 
Photosynthesis,  Carbon  dioxide,  Plant  pathology, 
Biomass,  Productivity,  Light  effects. 

C02  response  and  light  response  of  C02  uptake 
and  H20  release  give  a  quantitative  measure  for 
physiological  changes  due  to  pollutants  and  to 
different  mineral  nutrition,  and  allow  evaluation  of 
these  plants'  biomass  production  potential.  Photo- 
synthetic  parameters  and  stomatal  regulation  were 
found  to  be  affected  by  pollutants  depending  on 
the  nutritional  status.  In  all  plants,  which  were 
polluted  with  ozone  and  which  were  not  fertilized, 
maximum  carboxylation  capacity,  maximum  net 
photosynthesis  rate  (at  saturating  light  and  C02 
partial  pressure),  apparent  quantum  yield,  and  reg- 
ulation ability  of  the  stomata  were  considerably 
reduced.  The  light  compensation  point  and  the 
C02  compensation  point  are  considerably  en- 
hanced. After  MgCa  fertilization,  increased  photo- 
synthetic  capacity  was  observed.  These  results,  in 
particular  the  analysis  of  the  photosynthetic  and 
stomatal  behavior,  support  the  hypothesis  that 
forest  decline  in  the  high  altitudes  of  the  Bavarian 
Forest  is  caused  by  a  combination  of  ozone  pollu- 
tion and  acid  deposition  from  the  atmosphere,  par- 
ticularly with  magnesium  deficiency.  Injuries  by 
ozone  alone,  however,  are  more  pronounced  than 
injuries  by  acid  mist  alone.  (Author's  abstract) 
W87-04492 


EFFECT  OF  MINERAL  NUTRITION,  OZONE 
AND  ACID  MIST  ON  THE  CONTENTS  OF 
ADENESENUCLEOTIDES,  INORGANIC 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


PHOSPHATE  AND  CARBOHYDRATES  IN 
NEEDLES  OF  PICEA  ABIES  (L.)  KARST  (EIN- 
FLUSS  VON  MINERALSTOFFERNAEHRUNG, 
OZON  UND  SAUREM  NEBEL  AUF  DEN 
GEHALT  AN  ADENINNUCLEOTIDEN,  ANOR- 
GANISCHEM  PHOSPHAT  UND  KOHLENHY- 
DRATEN  IN  NADELN  VON  PICEA  ABIES  (L.) 
KARST), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Botanik. 
E.  Magel,  and  H.  Ziegler. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  243-251,  September  1986.  3  fig,  3  tab,  23  ref. 
Europaische  Wirtschaftsgemeinschaft  Grant  ENV- 
734-D(B). 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
*Acid  rain,  'Air  pollution  effects,  'Plant  physiolo- 
gy, 'Acid  fog,  'Air  pollution,  'Spruce  trees, 
•Picea  Abies  (L)  Karst,  'Ozone,  'Fertilization, 
Energy  charge,  Pine  needles,  Adenine,  Phos- 
phates, Carbohydrates,  Magnesium,  Calcium, 
Tissue  analysis. 

The  effect  of  air  pollutants  and  acid  fog  on  the 
adenylate  and  carbohydrate  content  of  pine  nee- 
dles was  analyzed.  Spruce  needles  kept  under  dif- 
ferent stress  conditions  showed  in  many  cases 
higher  ATP  concentrations,  higher  ATP/ADP 
ratios  and  higher  energy  charge  values,  compared 
with  non-stressed  control  plants.  This  is  most  pro- 
nounced in  current-year  needles.  Phosphorylation 
potential  showed  the  following  pattern:  current- 
year  needles  of  fertilized  plants  exhibited  lower 
values  after  stress,  the  one-  and  two-year-old  nee- 
dles showed  increased  values  while  in  all  needles 
of  the  unfertilized  plants  higher  values  were  meas- 
ured. Current-year  needles  under  stress  exhibited 
higher  glucose  and  fructose  concentrations  in  com- 
parison with  the  control  while  sucrose  and  starch 
levels  were  lowered.  The  carbohydrate  concentra- 
tions in  control  trees  were  more  or  less  the  same  in 
needles  of  all  ages.  The  experimental  needles  were 
from  five-year-old  cloned  spruce  trees  exposed  to 
varying  conditions  during  February  to  June  1985. 
(Airone-PTT) 
W87-04493 


EFFECT  OF  MINERAL  NUTRITION,  OZONE 
AND  ACED  MIST  ON  PEROXIDASE  ACTIVITY 
EN  NEEDLES  OF  NORWAY  SPRUCE,  PICEA 
ABEES  (L.)  KARST  (EINFLUSS  VON  MINER- 
ALSTOFFERNAEHRUNG, OZON  UND 
SAUREM  NEBEL  AUF  PEROXIDASE-AKTEVI- 
TAETEN  EN  FICHTENNADELN,  PICEA  ABIES 
(L.)  KARST), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Inst,  fuer  Toxikologie  und  Biochemie. 
G.  P.  Dohmen. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  252-254,  September  1986.  1  tab,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Nutrients, 
•Plant  physiology,  'Acid  rain,  'Air  pollution  ef- 
fects, 'Spruce  trees,  'Ozone,  'Acid  fog,  'Air  pol- 
lution, 'Bioindicators,  'Fertilization,  Peroxidase, 
Enzymes. 

As  part  of  the  first  experiment  of  MAGL  (Munich 
working  group  on  air  pollutants),  peroxidase  activ- 
ity was  investigated  in  spruce  needles  treated  with 
ozone,  acid  mist,  and  differential  Ca  and  Mg  nutri- 
tion. (Peroxidase  has  been  used  as  an  indicator 
system  for  environmental  stress  due  to  air  pollut- 
ants.) The  enzyme  shows  decreases,  increases,  or 
undifferentiated  response  depending  on  needle  age 
and  treatment.  POD  in  needles  from  1984  general- 
ly decreased  with  ozone  and/or  acid  mist  treat- 
ment. Needles  from  1983  showed  reduced  activity 
after  the  ozone  treatment  as  well.  Acid  mist,  how- 
ever, caused  an  increase  in  POD  activity  in  1983 
needles,  but  there  was  no  influence  on  POD  in 
1985  needles  due  to  acid  mist.  Fertilization  of  the 
soil  with  Ca  and  Mg  entails  higher  POD  in  needles 
of  those  plants  which  were  kept  within  the  cham- 
bers whereas  fertilization  of  comparable  plants 
kept  in  the  field  brings  about  a  decrease  in  POD 
activity.  The  enzyme  responds  to  many  different 
factors,  and  these  responses  are  very  heterogene- 
ous. Hence,  measurement  of  the  activity  of  the 
total  soluble  peroxidases  is  not  considered  a  useful 


bioindication  system  for  air  pollutants.  (Author's 

abstract) 

W87-04494 


INFLUENCE  OF  MINERAL  NUTRITION, 
OZONE  AND  ACID  FOG  ON  ABSCISIC  ACID 
AND  INDOLE  ACETIC  ACID  IN  NEEDLES  OF 
PICEA  ABIES  (L.)  KARST  (EINFLUSS  VON 
MINERALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL  AUF  INDOLESSIGSAEURE 
UND  ABSCISINSAEURE  IN  NADELN  VON 
PICEA  ABIES  a.)  KARST), 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
U.  Fackler,  W.  Huber,  and  B.  Hock. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  254-257,  September  1986.  2  fig,  8  ref.  Bayer- 
isches  Staatsministerium  fuer  Landesentwicklung 
und  Umweltfragen  Grant  6495-653-53592  and 
Deutsche  Forschungsgemeinschaft  Grant  Ho  383/ 
21-2. 

Descriptors:  'Water  pollution  effects,  'Plant  phys- 
iology, 'Tissue  analysis,  'Acid  rain,  'Air  pollution 
effects,  'Spruce  trees,  'Ozone,  'Fertilization, 
•Acid  fog,  'Abscisic  acid,  'Auxin,  'Plant  growth 
substances,  Indoleacetic  acid. 

The  phytohormones  abscisic  acid  (ABA)  and  auxin 
(IAA  =  total,  free,  and  alkali-labile  IAA)  were 
quantified  in  needles  from  spruces  which  had  been 
exposed  to  air  pollutants  under  different  controlled 
climatic  conditions  within  the  MAGL  pilot  project 
(five-year-old  cloned  spruces  maintained  within  en- 
vironmental chambers  newly  installed  by  MAGL, 
the  Munich  working  group  on  air  pollutants).  In- 
creased concentrations  of  ABA  were  found,  espe- 
cially in  the  most  recent  needles  after  ozone  treat- 
ment. Noticeable  changes  in  auxin  concentrations 
were  not  observed.  These  results  should  be  backed 
up  by  further  experiments  with  more  samples  in 
order  to  gain  insight  into  the  hormonal  balance  of 
plants  under  stress  by  air  pollution.  (Airone-PTT) 
W87-04495 


INFLUENCE     OF     MINERAL     NUTRITION, 
OZONE,  AND  ACID  MIST  ON  THE  CONTENT 
OF   THE   FUNGJTOXIC   COMPOUND   P-HY- 
DROXYACETOPHENONE   IN   SPRUCE   NEE- 
DLES (PICEA  ABEES  (L.)  KARST)  (EINFLUSS 
VON  MINERALSTOFFERNAEHRUNG,  OZON 
UND   SAUREM   NEBEL  AUF  DEN   GEHALT 
DER    FUNGITOXISCHEN    SUBSTANZ   P-HY- 
DROXY-ACETOPHENON     EN     FICHTENNA- 
DELN (PICEA  ABEES  (L.)  KARST)), 
Technische    Univ.    Muenchen    (Germany,    F.R.). 
Inst,  fuer  Botanik  und  Microbiologic 
W.  F.  Osswald,  H.  Heinisch,  and  E.  F.  Elstner. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  261-264,  September  1986.  1  tab,  9  ref. 

Descriptors:  'Spruce  trees,  'Water  pollution  ef- 
fects, 'Nutrients,  'Tissue  analysis,  'Plant  physiolo- 
gy, 'Acid  rain,  'Air  pollution  effects,  'Ozone, 
•Fertilization,  *Acid  fog,  *Fungitoxins,  'Hydrox- 
yacetophenone,  Pine  needles,  Plant  protection. 

The  concentration  of  the  fungitoxic  compound  p- 
HAP  (p-hydroxyacetophenone)  of  one-  and  two- 
years-old  spruce  needles  is  decreased  with  respect 
to  control  needles  after  treatment  with  ozone.  Fer- 
tilizing with  Ca  or  Mg  has  a  positive  effect  on  the 
p-HAP  content  of  spruce  needles.  (Author's  ab- 
stract) 
W87-04497 


CONTENTS  OF  CHLOROPHYLL  AND  THE 
ANTIOXIDANTS  ASCORBIC  ACED,  GLU- 
TATHION  AND  TOCOPHEROL  EN  SPRUCE 
NEEDLES  (PICEA  ABEES  (L.)  KARST)  AS  A 
FUNCTION  OF  MINERAL  NUTRITION, 
OZONE,  AND  ACED  MIST  (GEHALTE  AN 
CHLOROPHYLL  UND  DEN  ANTIOXEDAN- 
TEEN  ASCORBAT,  GLUTATHION  UND  TO- 
COPHEROL EN  FICHTENNADELN  (PICEA 
ABEES  a.)  KARST)  EN  ABHAENGIGKEIT  VON 
MINERALSTOFFERNAEHRUNG,  OZON  UND 
SAUREM  NEBEL), 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 


Inst,  fuer  Toxikologie  und  Biochemie. 

H.  Senger,  W.  Osswald,  M.  Senser,  H.  Greim,  and 

E.  F.  Elstner. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 

4,  p  264-267,  September  1986.  1  tab,  7  ref. 

Descriptors:  'Spruce  trees,  'Water  pollution  ef- 
fects, 'Nutrients,  'Plant  physiology,  'Tissue  analy- 
sis, 'Acid  rain,  'Air  pollution  effects,  'Antioxi- 
dants, 'Ozone,  'Fertilization,  'Acid  fog,  'Ascor- 
bic acid,  'Glutathion,  Tocopherol,  Pine  needles, 
Chlorophyll. 

Spruce  needles  of  the  needle  age  classes  1983  and 
1984,  subjected  to  various  pollutants,  were  ana- 
lyzed for  chlorophyll,  ascorbic  acid,  glutathion 
and  tocopherol  content.  Based  on  the  results, 
which  must  be  verified  by  further  experiments,  it 
may  be  concluded  that  the  tocopherol  content 
increases  with  either  ozone  or  acid  fog  treatment, 
and  decreases  when  both  stresses  are  combined. 
Glutathion  levels  decrease  after  acid  mist  treat- 
ment and  increase  after  ozone  treatment.  The  fluc- 
tuation" in  the  levels  of  ascorbate  are  within  natu- 
ral variation.  There  is  no  indication  of  the  effects 
of  treatment  on  chlorophyll  content.  (Author's  ab- 
stract) 
W87-04498 


ENVESTIGATIONS  ABOUT  THE  EFFECTS  OF 
ACID  DEPOSITION  AND  COMPENSATIVE 
LIMING  IN  THE  FOREST  OBJECTIVES  IN- 
STALLATION AND  HITHERTO  REALIZA- 
TION OF  THE  FIELD  EXPERIMENT  HOEGL- 
WALD  INCLUSIVE  ACCOMPANYING  INVES- 
TIGATIONS UTERSUCHUNGEN  UEBER  DEE 
AUSWIRKUNGEN  DES  SAUREN  REGENS 
UND  DER  KOMPENSATORISCHEN  KAL- 
KUNG  EM  WALD  ZIELSETZUNG,  ANLAGE 
UND  BISHERIGE  DURCHFUEHRUNG  DES 
FREILANDSEXPEREMENTS  HOEGLWALD 
EENSCHLIESSLICH  BEGLEITENDER  UNTER- 
SUCHUNGEN), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
K.  Kreutzer,  and  I.  Bittersohl. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  273-282,  September  1986.  2  fig,  4  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Compari- 
son studies,  'Irrigation,  Acid  precipitation,  'Air 
pollution  effects,  Spruce  trees,  'Bavaria,  'Liming, 
'Forests,  'Acid  rain,  Bavaria,  Dolomite,  Sulfuric 
acid. 

A  field  experiment  was  installed  to  investigate  the 
effects  of  intensified  artificial  acid  deposition  and 
compensative  liming  on  stand,  soil,  and  seepage 
water  of  a  forest  ecosystem.  The  main  experimen- 
tal unit  is  a  large  soil  irrigation  installation  in  an 
old  spruce  stand.  This  is  complemented  by  a  me- 
thodically equivalent  experiment  with  irrigation 
above  the  canopy  in  a  young  spruce  stand.  Compa- 
rable investigations  without  experimental  treat- 
ment are  carried  out  in  a  number  of  distinct  stands 
to  examine  the  influence  of  sites  and  stocking  types 
on  the  ecosystem  processes  under  different  stress 
conditions.  The  irrigation  experiments  are  carried 
out  in  the  Hoeglwald  management  unit  of  the 
Bavarian  forest  district  of  Aichach  near  Augsburg. 
The  healthy,  well  growing  stands  are  79  and  14 
years  old.  Plots  Bl  and  B2  are  irrigated  with 
H2S04,  pH  2.7-2.8,  plots  A2,  B2,  and  C2  are  limed 
with  4000  kg  dolomite/ha.  After  two  seasons  of 
acid  irrigation  the  input  of  protons  amounts  to  6.7 
kmol/ha  in  the  old  spruce  stand  and  4.7  kmol/ha  in 
the  younger  stand.  Essential  chemical  and  physical 
parameters  are  measured  in  precipitation,  irrigation 
water,  soil,  soil  solution,  and  seepage.  Water  move- 
ment in  the  soil  is  calculated  from  the  data  of  a 
computer  controlled  tensiometer  installation.  Fur- 
ther special  investgations  were  carried  out  by  nu- 
merous research  groups.  The  contributions  follow- 
ing this  paper  as  Nr.  2-18  of  the  Hoeglwald  Series 
1986  present  basic  data  and  first  results  of  the 
investigations.  (Author's  abstract) 
W87-04499 


EFFECTS  OF  ACED  ERRIGATION  AND 
LIMING  ON  EXCHANGEABLE  AND  SOLU- 
BLE  IONS   EN   THE   SOIL  (EENFLUSS   VON 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


SAURER  BEREGNUNG  UND  KALKUNG  AUF 
AUSTAUSCHBARE  UND  GELOESTE  IONEN 
IM  BODEN), 

Technische   Univ.    Muenchen    (Germany,    F.R.). 

Lehrstuhl  fuer  Bodenkunde. 

For  primary  bibliographic  entry  see  Field  2G. 

W87-04501 

INFLUENCE  OF  ACID  TRRIGATION  AND 
LIMING  ON  HUMIC  SUBSTANCES  AND  ON 
THE  DYNAMICS  OF  ALUMINUM  AND 
HEAVY  METAL  IONS  IN  AQUEOUS  SOU.  EX- 
TRACTS (ETNFLUSS  VON  SAURER  BEREG- 
NUNG  UND  KALKUNG  AUF  HUMUSSTOFFE 
SOWTE  DTE  ALUMTNTUM-  UND  SCHWERME- 
TALLDYNAMTK  IN  WAESSRIGEN  BODENEX- 
TRAKTEN), 

Munich  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Bodenkunde. 

For  primary  bibliographic  entry  see  Field  2G 
W87-04502 


EFFECT  OF  ACID  DIRIGATION  AND  LIMING 
ON  THE  MICROBIAL  ACTrvnY  OF  THE 
SOIL  (DTE  AUSWTRKUNGEN  VON  SAURER 
BEREGNUNG  UND  KALKUNG  AUF  DIE  MTK- 
ROBIELLE  AKTTVITAET  IM  BODEN), 
Technische  Univ.  Muenchen  (Germany,  F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
K.  Kreutzer,  and  L.  Zelles. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  314-317,  September  1986.  1  fig,  1  tab,  15  ref. 

Descriptors:  *Water  pollution  effects,  'Irrigation, 
•Microbial  studies,  *Soil  horizons,  *Acid  rain, 
•Air  pollution  effects,  *Liming,  *Soil  bacteria, 
•Microcalorimetric  method,  Glucose,  Adenine  tri- 
phosphate, Transpiration,  Bavaria,  Biolumines- 
cence. 

The  microcalorimetric  technique  with  added  glu- 
cose has  proved  well-suited  for  determining  bioac- 
tivity  in  the  humus  layer  of  an  older  spruce  stand 
after  acid  irrigation  and  liming.  Compared  with 
normally-irrigated  plots,  artificial  acid  rain  with 
pH  2.7  to  3.0  reduced  bioactivity  to  between  30% 
and  50%  of  that  under  conditions  of  normal  rain. 
Liming  about  doubled  bioactivity,  but  significantly 
only  in  distinct  subhorizons  (Ofl2  and  Of2).  These 
subhorizons  are  characterized  by  a  lime  induced 
pH  increase  as  well  as  by  better  microclimatic 
conditions  than  those  prevailing  in  subhorizon 
Ofll  (above  the  two).  Possibly,  the  easily  decom- 
posible  compounds  were  already  used  up  in  the 
more  directly  affected  Ofl  1.  (Liming  took  place  in 
April  1985,  sampling  was  in  September  of  the  same 
year.  Samples  were  also  measured  for  soil  respira- 
tion and  for  ATP  content,  this  last  via  biolumines- 
cence).  (Airone-PTT) 
W87-O4503 


NUTRIENT  ELEMENT  CONTENTS   IN  THE 

FINE    ROOTS     OF    SPRUCE     FOLLOWING 

LIMING  AND  ACTD  TRRIGATION  (NAEHR- 

ELEMENTGEHALTE  TN  DEN  FEINWURZELN 

DER  FICHTE  NACH  SAURER  BEREGNUNG 

UND  KALKUNG), 

Bundesforschungsanstalt   fuer   Forst-    und    Holz- 

wirtschaft,  Hamburg  (Germany,  F.R.).  Inst,  fuer 

Holzchemie    und    Chemische    Technologie    des 

Holzes. 

H.  Stienen. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 

4,  p  321-324,  September  1986.  1  tab,  8  ref. 

Descriptors:  'Liming,  'Roots,  'Nutrients,  'Spruce 
trees,  'Acid  pollution  effects,  'Water  pollution 
effects,  'Irrigation,  'Bioaccumulation,  'Soil  hori- 
zons, 'Acid  rain,  Bavaria,  Iron,  Magnesium,  Alu- 
minum, Calcium. 

Within  one  year,  liming  caused  increased  uptake  of 
aluminum  and  iron.  At  the  same  time,  uptake  of 
magnesium  and  calcium  in  the  roots  likewise  in- 
creased. Acid  irrigation  led  to  a  decrease  of  mag- 
nesium in  fine  roots  growing  in  the  humus  layer, 
and  it  increased  the  iron  concentration  in  roots 
(possibly  due  to  an  enhanced  mobilization  of  soil 
iron).  The  other  elements  reacted  differently.  Four 
different  soil   treatments   were   involved   in   this 


study:  liming  only,  acid  irrigation  only,  both  liming 
and  acid  irrigation,  and  an  unaltered  control.  Sam- 
ples were  from  two  horizons,  the  Oh/ Ah  transition 
region  and  the  Al  horizon.  (Airone-PTT) 
W87-04504 


EFFECT  OF  ARTIFICIAL  ACID  RAIN  ON  THE 
DEVELOPMENT  OF  FINE-ROOTS  AND  MY- 
CORRHIZAE  OF  NORWAY  SPRUCE  (ETN- 
FLUSS VON  SAURER  BEREGNUNG  UND 
KALKUNG  AUF  DTE  BIOMASSE  UND  MY- 
CORRHTZTERUNG  DER  FEINWURZELN  VON 
FICHTEN), 

Munich  Univ.   (Germany,   F.R.).   Lehrstuhl  fuer 
Forstbotanik. 
H.  Blaschke. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  324-329,  September  1986.  3  fig,  3  tab,  17  ref. 
BML  Project  -83  HS  013. 

Descriptors:  'Simulated  rainfall,  'Acid  rain,  *Air 
pollution  effects  'Water  pollution  effects,  'Plant 
physiology,  'Liming,  'Spruce  trees,  'Root  devel- 
opment, 'Bioindicators,  'Mycorrhizae,  Bavaria, 
Roots,  Ingrowth  method. 

As  part  of  an  interdisciplinary  acid  rain  experi- 
ment, the  development  of  fine  roots  including  my- 
corrhizae was  investigated  on  plots  by  soil  core 
sampling  during  2  growing  seasons  in  a  72-year-old 
Norway  spruce  stand  at  Hoeglwald  in  Bavaria. 
Higher  numbers  of  necrotic  short  roots  were  found 
to  be  a  sensitive  indicator  reflecting  the  influence 
of  irrigation  with  acid  water.  In  addition,  root 
regeneration  and  mycorrhiza  formation  were  eval- 
uated using  the  ingrowth  method  with  either  sand 
or  vermiculite  as  rooting  medium.  With  the  above 
approach  minor  differences  between  normal  irriga- 
tion and  the  control  plot  were  observed  in  the 
abundance  of  both  ectomycorrhizal  and  non-my- 
corrhizal  short  roots.  With  the  acid  rain  treatment 
the  number  of  mycorrhizal  and  non-mycorrhizal 
root  tips  decreased  markedly.  (Author's  abstract) 
W87-04505 


CHARACTERIZATION  AND  INVENTORY  OF 
ECTOMYCORRHTZAE  ON  SPRUCE  IN  THE 
HOEGLWALD   AND   THETR   REACTION   TO 
ACTD   PRECTPITATION   (CHARAKTERISTER- 
UNG   UND   INVENTOR   DER   FICHTEN-MY- 
CORRHIZEN  IM  HOEGLWALD  UND  DEREN 
REAKTIONEN  AUF  SAURE  BEREGNUNG), 
Munich  Univ.  (Germany,  F.R.).  Inst,  fuer  Syste- 
matische  Botanik. 
E.  Gronbach,  and  R.  Agerer. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  329-335,  September  1986.  2  fig,  6  ref.  Bundes- 
ministerium  fuer  Forschung  und  Technologie  AZ 
03  7381  4. 

Descriptors:  'Water  pollution  effects,  'Irrigation, 
•Surveys,  'Air  pollution  effects,  'Ectomycorrhi- 
zae,  'Spruce  trees,  'Acid  rain,  Piceirhiza  gelatin- 
osa,  Fluorescence. 

A  short  account  is  given  of  some  results  regarding 
research  on  ecto-mycorrhizae  in  connection  with 
the  Hoeglwald  project.  One  frequently  occurring 
mycorrhiza  on  a  plot  irrigated  with  acid  water 
(Piceirhiza  gelatinosa)  is  described  comprehensive- 
ly, including  microscopic  examination,  color  reac- 
tions, and  fluorescence  results.  In  addition,  an  iden- 
tification key  for  some  ectomycorrhizae  occurring 
in  spruce  is  proposed.  (Airone-PTT) 
W87-04506 


EFFECT  OF  SIMULATED  ACID  RAIN  AND 
LIMING  ON  NEMATODES  (ETNFLUSS  DER 
SAUREN  BEREGNUNG  UND  KALKUNG  AUF 
DTE  NEMATODENFAUNA), 

Munich  Univ.  (Germany,  F.R.).  Zoologisches  Inst. 
U.  Timans. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  335-337,  September  1986.  2  tab. 

Descriptors:  'Water  pollution  effects,  'Population 
density,  'Simulated  rainfall,  'Air  pollution  effects, 
'Spruce  trees,  'Liming,  'Nematodes,  'Acid  rain, 
Tylenchus. 


As  part  of  the  Hoeglwald  experiment  the  effect  of 
simulated  acid  rain  and  liming  on  nematodes  was 
investigated.  In  the  first  year  (1984)  of  treatments 
and  investigations,  nematodes  seemed  to  increase 
after  liming,  irrigation  with  normal  water  or  liming 
+  irrigation  with  normal  water.  On  the  plot  irri- 
gated with  acid  rain,  the  number  of  nematodes, 
especially  of  the  genus  Tylenchus,  decreased.  In- 
vestigations one  year  later  (1985),  however,  did 
not  confirm  these  results.  Further  investigations 
are  planned  for  1986  and  following  years.  The 
samples  were  obtained  from  six  different  surface 
areas  in  the  older  spruce  stand  examined  in  the 
Hoeglwald  experiment.  The  nematodes  encoun- 
tered were  of  two  types:  saprophagous  and  robber- 
type.  (Airone-PTT) 
W87-04507 


EFFECTS  OF  EXPERIMENTAL  ACTD  PRE- 
CIPITATION AND  LIMING  ON  VIGOR,  SPE- 
CIES ABUNDANCE,  AND  MINERAL  NUTRI- 
TION OF  GROUND  VEGETATION  IN  A 
NORWAY  SPRUCE  STAND  (AUSWTRKUNGEN 
VON  SAURER  BEREGNUNG  UND  KALKUNG 
AUF  DTE  VITAIJTAET,  ARTENMAECHTTG- 
KEIT  UND  NAEHRSTOFFVERSORGUNG  DER 
BODENVEGETATION  ETNES  FICHTENBES- 
TANDES), 

Munich  Univ.   (Germany,  F.R.).   Lehrstuhl  fuer 
Bodenkunde. 
H.  Rodenkirchen. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  338-350,  September  1986.  2  fig,  9  tab,  35  ref. 

Descriptors:  'Water  pollution  effects,  'Simulated 
rainfall,  'Species  composition,  'Tissue  analysis, 
•Acid  rain,  'Nutrients,  'Air  pollution  effects, 
•Spruce  trees,  *Liming,  *Bavaria,  *Oxalis  aceto- 
sella, Mosses,  Forests,  Bioaccumulation,  Plant 
growth,  Roots. 

The  effects  of  simulated  sulfuric  acid  rain  and 
liming  on  ground  vegetation  of  a  75-year-old 
Norway  Spruce  stand  were  analyzed  beginning 
with  the  summer  of  1983.  During  the  first  two 
growing  seasons  no  significant  change  in  species 
composition  occurred.  The  frequently  applied  acid 
rain  injured  some  constant  mosses  (chlorosis,  ne- 
croses, reduced  average  coverage  or  frequency). 
Damaged  moss  segments  contained  decreased  con- 
centrations of  Ca,  Mg,  Mn,  Zn,  and  K.  Some 
secondary  moss  species  were  more  tolerant  to  acid 
rain.  Liming  (dolomite)  at  the  start  of  the  experi- 
ment improved  the  Ca  and  Mg  nutrition  of  all 
investigated  species  (Thuidium  tamariscinum, 
Oxalis  acetosella,  spruce  seedlings),  lowered  the 
intensity  of  injury  by  acid  rain  among  mosses,  and 
reduced  the  Mn  and  Zn  uptake  of  the  vascular 
plant  species.  Combination  of  liming  with  irriga- 
tion by  acid  or  'normal*  water  strongly  increased 
the  abundance  of  Oxalis  acetosella.  Without  liming 
the  response  of  this  species  to  acid  rain  was  re- 
duced foliar  content  of  Ca  and  Mg,  but  no  visible 
leaf  damage  occurred.  The  analysis  of  plant  tissue, 
coupled  with  an  understanding  of  different  root 
extents,  and  of  the  specific  growth  and  nourish- 
ment physiologies  of  various  species,  can  contrib- 
ute to  the  identification  of  chemical  changes  in  soil 
and  rain.  (Airone-PTT) 
W87-04508 


FOLIAR     LEACHING     FROM     A     SPRUCE 

CANOPY  (PICEA  ABTES  (L.)  KARST)  BY  ACTD 

IRRIGATION     (STOFFAUSWASCHUNG     AUS 

FICHTENKRONEN  (PICEA  ABTES  (L.)  KARST) 

DURCH  SAURE  BEREGNUNG), 

Munich  Univ.   (Germany,   F.R.).   Lehrstuhl   fuer 

Bodenkunde. 

K.  Kreutzer,  and  J.  Bittersohl. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 

4,  p  357-363,  September  1986.  4  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Leaching, 
•Canopy,  *Irrigation,  *Spruce  trees,  *Acid  rain, 
•Nutrients,  Cations,  Sulfates,  Leaves. 

Acid  irrigations  (H2S04,  pH  2.72),  applied  18 
times  from  June  to  October  1985,  caused  a  6-7 
times  larger  loss  of  manganese  and  calcium,  one  of 
magnesium  4-5  times  larger,  and  a  doubling  of 
potassium   and   ammonium  loss  when  compared 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

with  normal  irrigations  (pH  5.2).  Sulfate  was  re- 
tained only  for  a  short  time,  whereas  the  retention 
of  H(  +  )  was  considerably  longer,  supposedly 
caused  by  a  replacement  process  of  bases.  Regard- 
ing magnesium,  it  seems  that  Mg  fertilization  of 
Mg-poor  locations  may  be  effective  in  curtailing 
damage  in  its  early  stages,  although  such  measures 
are  insufficient  in  the  face  of  damage  involving  the 
cuticula  or  the  cell  membranes.  (Airone-PTT) 
W87-O4509 


SYNOPTICAL  DISCUSSION  OF  RESULTS  OF 
FIELD  EXPERIMENTS  ON  THE  INFLUENCE 
OF  ACID  DEPOSITION  AND  LIMING  IN 
STANDS  OF  NORWAY  SPRUCE  (PICEA  ABIES 
(L.)  KARST  (ZUSAMMENFASSENDE  DISKUS- 
SION  DER  ERGEBNISSE  AUS  EXPERIMEN- 
TELLEN  FREILAND-UNTERSUCHUNGEN 
UEBER  DEN  EINFLUSS  VON  SAUREN  NIE- 
DERSCHLAEGEN  UND  KALKUNG  IN  FICH- 
TENBESTAENDEN  (PICEA  ABIES  a.) 
KARSD), 

Munich   Univ.   (Germany,   F.R.).   Lehrstuhl   fuer 
Bodenkunde. 
K.  Kreutzer. 

Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  371-379,  September  1986.  19  ref. 

Descriptors:  'Water  pollution  effects,  *Field  tests, 
•Irrigation,  *Heavy  metals,  *Acid  rain,  *Air  pollu- 
tion effects,  'Spruce  trees,  •Liming,  'Plant  pathol- 
ogy, 'Hoeglwald,  Soil  chemistry,  Cations,  Alumi- 
num, Copper,  Lead,  Metal  complexes,  Soil  hori- 


This  article  discusses  the  results  presented  in  the 
preceding  articles  of  the  series.  Field  investigations 
of  a  Norway  spruce  ecosystem  are  under  way  to 
find  out  what  extent  intensified  acid  depositions 
lead  to  disturbances  in  the  ecosystem.  Additional 
acid  input  of  6.7  kmol/ha  over  a  2-year  period  did 
not  cause  essential  damage  to  the  stand,  but  to 
ground  vegetation  and  microorganisms.  Definite 
indications  of  injuries  caused  by  aluminum  or 
heavy  metal  mobilization  could  not,  however,  be 
found  thus  far.  Beneath  the  Aeh  horizon  the  pre- 
vailing part  of  aluminum  occurs  as  monomer,  but 
the  mucigel  of  the  root  tip  seems  to  be  an  efficient 
protection  against  aluminum  poisoning  despite  the 
intensified  acid  deposition.  Soil  alkalization  (4000 
kg  dolomite/ha)  is  progressing  only  slowly  with 
depth  via  bicarbonate  transfer.  In  neutral  or  alka- 
line horizons,  microorganisms  and  prevailing 
groundcover  plants,  such  as  oxalis,  are  significant- 
ly stimulated.  Very  remarkable  is  the  increase  of 
dissolved  organic  compounds  leading  to  a  marked 
mobilization  of  organic  lead  and  copper  complex- 
es. Liming  combined  with  acid  irrigation  causes 
intensified  dissolution  of  dolomite  and  an  initially 
accelerating  deacidification.  Microorganisms  and 
oxalis  suffer  from  this  acid  input  despite  the  high 
pH  of  the  substrate  they  inhabit.  (Airone-PTT) 
W87-04511 


USE  OF  FRESHLY  PREPARED  RAT  HEPATO- 

CYTES  TO  STUDY  TOXICITY  OF  BLOOMS 

OF  THE  BLUE-GREEN  ALGAE  MICROCYSTIS 

AERUGINOSA  AND  OSCILLATORIA  AGARD- 

HH, 

Norges  Veterinaerhoegskole,  Oslo.  Dept.  of  Food 

Hygiene. 

T.  Aune,  and  K.  Berg. 

Journal  of  Toxicology  and  Environmental  Health, 

JTEHD6,  Vol.  19,  No.  3,  p  325-336,  1986.  4  fig,  3 

tab,  12  ref. 

Descriptors:  'Hepatocytes,  'Cyanophyta,  'Bioas- 
say,  'Toxicity,  'Water  pollution  effects,  *Lakes, 
•Algae,  Norway,  Enzyme,  Cell  morphology,  Food 
toxicity. 

Extracts  from  blue-green  algal  blooms  from  differ- 
ent lakes  in  southeastern  Norway  were  tested  for 
toxicity  toward  freshly  prepared  rat  hepatocytes. 
The  toxicity  effects  were  scored  by  means  of  mor- 
phological studies  of  the  cells  and  by  measuring 
leakage  of  the  enzyme  lactate  dehydrogenase 
(LDH)  from  the  cells.  The  results  with  the  hepato- 
cytes correspond  well  with  results  from  the  tradi- 
tional mouse  bioassay,  concerning  both  ability  to 
distinguish  between  toxic  and   nontoxic  samples 


and  estimation  of  relative  toxicity.  Morphological 
changes  due  to  toxic  effects  on  the  plasma  mem- 
brane appeared  earlier  than  leakage  of  enzyme 
from  damaged  cells.  The  results  indicate  that  the 
hepatocyte-toxicity  assay  system  might  be  well 
suited  for  screening  purposes  concerning  water 
contamination  by  blue-green  algae.  (Author's  ab- 
stract) 
W87-04536 


ASSOCIATION  BETWEEN  PCBS  AND  LOWER 
EMBRYONIC  WEIGHT  IN  BLACK-CROWNED 
NIGHT  HERONS  IN  SAN  FRANCISCO  BAY, 

Patuxent  Wildlife  Research  Center,  Laurel,  MD. 
D.  J.  Hoffman,  B.  A.  Rattner,  C.  M.  Bunck,  A. 
Krynitsky,  and  H.  M.  Ohlendorf. 
Journal  of  Toxicology  and  Environmental  Health 
JTEHD6,  Vol.   19,  No.  3,  p  383-391,  November 
1986.  lfig,  2  tab,  31  ref. 

Descriptors:  •Embryonic  growth,  *Water  pollu- 
tion effects,  *Reproduction,  'Waterfowl,  *San 
Francisco  Bay,  'Polychlorinatedbiphenyls, 
Herons,  Eggs,  Gas-liquid  chromatography,  Mass 
spectrometry,  Enzymes,  Organic  compouns, 
Tissue. 

Reproductive  problems,  have  been  observed  in 
colonial-nesting  water  birds  at  the  San  Francisco 
Bay  National  Wildlife  Refuge  (SFBNWR). 
Twenty-four  black-crowned  night  heron  eggs 
were  collected  from  SFBNWR  in  1983.  Twelve  of 
these  were  collected  from  separate  nests  when  late- 
stage  embryos  were  pipping,  and  an  additional  egg 
was  randomly  collected  from  each  nest  for  organ- 
ochlorine  analysis.  Overt  anomalies  and  skeletal 
defects  were  not  apparent.  Embryonic  weights 
were  15%  lower  in  SFBNWR  embryos  compared 
to  control  embryos  from  the  Patuxent  Wildlife 
Research  Center  (PWRC).  Crown-rump  length 
and  femur  length  were  shorter  for  SFBNWR  em- 
bryos. The  geometric  mean  PCB  concentration  in 
SFBNWR  eggs  was  4.1  ppm  wet  weight,  with  a 
range  of  0.8-52.0  ppm.  A  negative  correlation  exist- 
ed between  embryonic  weight  and  log-transformed 
PCB  residues  in  whole  eggs  collected  from  the 
same  nest  at  SFBNWR,  suggesting  a  possible 
impact  of  PCBs  on  embryonic  growth.  A  correla- 
tion with  embryonic  weight  did  not  occur  for 
DDE  residues.  Liver  microsomal  aryl  hydrocar- 
bon hydroxylase  activity  was  neither  significantly 
elevated  nor  correlated  with  PCB,  DDE,  or  PCB 
plus  DDE  log-transformed  residues.  It  is  unknown 
whether  the  apparent  association  between  PCBs 
and  lower  weight  is  persistent  through  hatching. 
(Main-PTT) 
W87-04537 


EVALUATION  OF  THE  SIGNIFICANCE  OF 
METAL-BINDING  PROTEINS  IN  THE  GAS- 
TROPOD LnTORINA  LITTOREA, 

Marine  Biological  Association  of  the  United  King- 
dom, Plymouth  (England). 
W.  J.  Langston  and,  and  M.  J.  Zhou. 
Marine  Biology,  MBIOAJ,  Vol.  92,  No.  4,  p  505- 
515,  September  1986.  6  fig,  5  tab,  23  ref,  Depart- 
ment of  the  Environment  contract  no.  DGR  480/ 
51. 

Descriptors:  'Fate  of  pollutants,  'Water  pollution 
effects,  'Population  exposure,  'Bioassay,  'Heavy 
metals,  'Bioaccumulation,  'Metal-binding  proteins, 
'Littorina,  Zinc,  Cadmium,  Silver,  Mercury,  Gel 
chromatography,  Tissue  ayalysis,  Atomic  absorp- 
tion spectrophotometry. 

The  subcellular  distribution  of  cadmium  and  other 
metals  in  Littorina  littorea  from  clean  and  contami- 
nated field  sites  and  in  individulas  exposed  to  cad- 
mium in  the  laboratory  was  investigated.  Metal 
binding  in  relation  to  the  use  of  L.  littorea  as  a 
monitoring  organism  for  metal  pollution  was  also 
evaluated.  Littorina  were  subjected  to  various  con- 
centrations of  Cd.  After  exposure,  winkles  were 
pooled  and  homogenised  and  samples  were  sub- 
jected to  gel  chromatography.  Other  homogenate 
samples  were  dried  and  digested  with  HN03  for 
analysis  of  Ag,  Cd,  Cu,  and  Zn  by  either  flame  or 
graphite-furnace  atomic  absorption.  Hg  in  fresh- 
tissue  homogenates  was  determined  by  cold- 
vapour     atomic     absorption     spectrophotometry. 


Body  concentrations  of  Ag,  Cd,  and  Hg  varied 
according  to  environmental  contamination,  while 
the  essential  elements  Cu  and  Zn  were  regulated. 
In  contrast  to  Ag  and  Hg,  which  were  mainly 
associated  with  high  molecular  weight  ligands,  Cd 
was  bound  predominantly  to  an  intermediate  mo- 
lecular weight,  soluble  protein  (CdBP-I).  Labora- 
tory experiments  confirmed  the  role  of  CdBP-I  in 
complexing  Cd,  and  revealed  the  induction  of  a 
second  Cd-binding  protein  (CdBP-II)  in  response 
to  high  Cd  levels.  A  dose-related  increase  in  the  - 
SH  content  of  very  low  molecular  weight  fractions 
was  observed  in  Cd-exposed  L.  Littorea.  A  detoxi- 
fying role  is  tentatively  proposed  for  the  metal 
binding  proteins  CdBP-I  and  II  in  L.  littorea.  (Au- 
thor's abstract) 
W87-04538 


NEW  METHOD  FOR  DETECTING  POLLU- 
TION EFFECTS  ON  MARINE  MACRO- 
BENTHIC  COMMUNTITES, 

Institute    for    Marine    Environmental    Research, 

Plymouth  (England). 

R.  M.  Warwick. 

Marine  Biology  MBIOAJ,  Vol.  92,  No.  4,  p  557- 

562,  September  1986.  4  fig,  18  ref.  Department  of 

the  Environment  (England)  Contract  PECD  7/7/ 

179. 

Descriptors:  'Water  pollution  effects,  'Mathemati- 
cal models,  'Macrobenthos,  'Marine  environment, 
Pulp-mill  effluent,  Sediment,  Species  diversity, 
Biomass. 

A  method  is  described  by  which  the  pollution 
status  of  a  marine  macrobenthic  community  may 
be  assessed  without  reference  to  a  temporal  or 
spatial  series  of  control  samples.  Theoretical  con- 
siderations suggest  that  the  distribution  of  numbers 
of  individuals  among  species  should  behave  differ- 
ently from  the  distribution  of  biomass  among  spe- 
cies when  influenced  by  pollution-induced  disturb- 
ance. Combined  k-dominance  plots  for  species  bio- 
masss  and  numbers  take  three  possible  forms  repre- 
senting unpolluted,  moderately  polluted  and  gross- 
ly polluted  conditions,  one  curve  acting  as  an 
internal  control  against  which  the  other  can  be 
compared.  Field  data  from  unpolluted  communi- 
ties and  from  a  well  documented  temporal  pollu- 
tion gradient  support  the  model,  but  further  empir- 
ical testing  is  required.  (Author's  abstract) 
W87-04539 


CLEARCUTTING  AND  THE  BIOGEOCHE- 
MISTRY  OF  STREAMWATER  IN  NEW  ENG- 
LAND, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

C.  W.  Martin,  D.  S.  Noel,  and  C.  A.  Federer. 

Journal  of  Forestry,  Vol.  83,  No.  11,  p  686-689, 

November  1985.  1  fig,  4  tab,  24  ref. 

Descriptors:  'Clear-cutting,  'Streams,  'New  Eng- 
land, Nutrients,  Nitrates,  Nitrogen,  Calcium,  Po- 
tassium, New  Hampshire,  Insects,  Temperature, 
Algae,  Organic  matter,  Stream  pollution. 

A  survey  showed  that  clearcutting  in  New  Eng- 
land may  increase  stream  nutrients,  including  ni- 
trate-nitrogen, calcium  and  potassium.  The  largest 
increases  were  found  in  northern  hardwoods  in 
New  Hampshire.  Stream  insect  populations,  par- 
ticularly mayflies  and  tru  flies,  increased  in  clear 
cuts  in  response  to  increased  stream  temperature, 
algal  populations  and  organic  matter.  Changes  in 
streamwater  chemistry  and  biology  indicated  that 
clearcutting  forest  lands  affected  streams  through- 
out New  England.  The  magnitude  of  differences  is 
such  that  if  erosion  and  sedimentation  are  con- 
trolled, clearcutting  as  practiced  by  foresters  today 
does  not  drastically  change  streamwater  chemistry 
or  biology.  (Author's  abstract) 
W87-04542 


RESPONSES  OF  THE  LOBELIA-EPIPHYTE 
COMPLEX  TO  LIMING  OF  AN  ACIDIFIED 
LAKE, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-04547 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


ALPINE  TUNDRA  SOEL  BACTERIAL  RE- 
SPONSES TO  INCREASED  SOIL  LOADING 
RATES  OF  ACID  PRECIPITATION,  NITRATE, 
AND  SULFATE,  FRONT  RANGE,  COLORADO, 
U.S.A., 

Colorado  Univ.  at  Boulder.  Inst,  of  Arctic  and 
Alpine  Research. 
R.  L.  Mancinelli. 

Arctic  and  Alpine  Research  ATLPAV,  Vol.  18, 
No.  3,  p  269-275,  August  1986.  4  fig,  1  tab,  54  ref. 
NSF  Grant  DEB  80-12095. 

Descriptors:  *Alpine  tundra,  'Water  pollution  ef- 
fects, 'Bacteria,  'Soil  loading,  'Pollution  load, 
•Water  pollution  sources,  *Acid  rain,  *Nitrates, 
•Sulfates,  'Front  Range,  Colorado,  Lipolysis, 
Fungi,  Nitrifiers,  Actinomycetes,  Denitrifiers. 

To  determine  if  the  soil  bacterial  community  exhib- 
ited a  response  to  perturbations  from  acid  rain,  the 
effects  of  increased  soil  loading  rates  of  acid  pre- 
cipitation, nitrate,  and  sulfate  on  the  alpine  tundra 
soil  bacterial  community  were  investigated  under 
field  conditions  along  Niwot  Ridge,  Colorado. 
During  late  June  and  July  three  concentrations,  in 
a  total  volume  of  10  L  representing  2.5,  5,  and  10 
times  the  normal  soil  loading  rates  of  H2S04/ 
HN03,  S04(2-)/N03(-),  and  N03(-)  were  applied 
in  an  aqueous  solution  weekly  to  separate  1-sq  m 
test  plots.  After  three  applications  samples  were 
collected  from  each  test  plot,  untreated  control 
plots,  and  control  plots  where  an  equivalent 
amount  of  water  was  added.  It  was  determined 
that  increased  soil  loading  rates  of  acid  were  sig- 
nificantly associated  with  decrease  in  the  total  soil 
bacterial  population,  bacterial  diversity,  popula- 
tions of  nitrifiers,  and  populations  expressing  lipo- 
lytic activity  compared  to  the  water  control.  In 
contrast,  significant  increase  in  the  actinomycete 
population,  fungal  population,  and  populations  ex- 
pressing proteolytic  activity  were  associated  with 
an  increase  in  acid  soil  loading  rates.  Populations 
of  nitrifiers,  and  nitrogen  fixers  were  significantly 
inhibited  by  increased  soil  loading  rates  of  N03(-) 
and  N03(-)/S04(2-)  mixtures.  Denitrifiers  and  or- 
ganisms exhibiting  proteolytic  activity  increased 
with  addition  of  N03(-)  to  the  soil.  The  results 
indicated  that  the  bacterial  community  exhibited 
an  immediate  dosage  dependent  response  to  this 
type  of  perturbation.  (Author's  abstract) 
W87-04551 


ESTIMATING  CATCHMENT  WATER  QUAL- 
ITY RESPONSE  TO  ACID  DEPOSITION 
USING  MATHEMATICAL  MODELS  OF  SOLL 
ION  EXCHANGE  PROCESSES, 

Virginia  Univ.,  Charlottesville. 

B.  J.  Cosby,  G.  M.  Hornberger,  E.  B.  Rastetter,  J. 

N.  Galloway,  and  R.  F.  Wright. 

Geoderma  GEDMAB,  Vol.  38,  No.  1-4,  p  77-95, 

September  1986.  6  fig,  3  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
•Ion  exchange,  'Soil  chemistry,  'Catchment  areas, 
•Water  quality,  'Surface  water  quality,  'Acid  dep- 
osition, 'Model  studies,  'Mathematical  models, 
Mathematical  equations,  Anion  retention,  Cation 
exchange,  Alkalinity,  Minerals,  Shenandoah  Na- 
tional Park,  Adsorption. 

A  mechanistic,  process-oriented  model  of  the  ef- 
fects of  acidic  deposition  on  the  chemistry  of 
waters  delivered  from  terrestrial  systems  to  associ- 
ated streams  was  developed.  The  model  was  based 
on  quantitative  representations  of  soil  processes 
that  were  considered  to  be  important  in  determin- 
ing surface  water  quality  in  small  forested  catch- 
ments in  temperate,  humid  climates;  anion  reten- 
tion (e.g.  sulfate  adsorption),  cation  exchange,  alka- 
linity generation  by  carbonic  acid  dissociation,  dis- 
solution of  aluminum  minerals  and  mineral  weath- 
ering. The  implications  of  point  models  of  soil  ion 
exchange  processes  on  catchment  dynamics  were 
explored  by  applying  the  model  to  an  intensively 
studied  catchment  in  Shenandoah  National  Park, 
Virginia  (USA).  The  sensitivity  of  the  results  to 
the  assumed  mathematical  representations  of  soil 
processes  was  investigated  and  implications  of  the 
sensitivity  analysis  were  discussed.  Severe  limita- 
tions on  the  predictability  of  catchment  response 
and  on  the  design  of  the  model  were  explained. 
(Wood-PTT) 


W87-04587 


EPIDERMAL  TUMORS  IN  MICROSTOMUS 
PACIFICUS  (PLEURONECTTDAE)  COLLECT- 
ED NEAR  A  MUNICIPAL  WASTEWATER 
OUTFALL  IN  THE  COASTAL  WATERS  OFF 
LOS  ANGELES  (1971-1983), 
Southern  California  Coastal  Water  Research 
Project  Authority,  Long  Beach. 
J.  N.  Cross. 

California  Fish  and  Game  CAFGAX,  Vol.  72,  No. 
2,  p  68-77,  April  1986.  7  fig,  2  tab,  29  ref. 

Descriptors:  'Water  pollution  effects, 
'Wastewater  outfall,  'Population  exposure,  'Epi- 
dermal tumors,  'Municipal  wastewater,  'Coastal 
waters,  'Fish  physiology,  'Tumors,  Wastewater, 
Los  Angeles,  Palos  Verdes  Peninsula,  Offshore 
migration,  Fish  migration. 

The  long-term  temporal  and  geographic  trends  in 
the  incidence  of  epidermal  tumors  in  the  Microsto- 
ma pacificus  population  on  the  mainland  shelf  off 
the  Palos  Verdes  Peninsula  are  described.  From 
1971  through  1983,  501  M.  pacificus  (1.2%  of  total) 
with  epidermal  tumors  were  collected  in  672  otter 
trawl.  Tumors  were  generally  confined  to  smaller 
individuals;  2.5%  of  the  fish  smaller  than  150  mm 
SL  were  affected  compared  to  0.1%  of  the  fish 
larger  than  150  mm  SL.  The  annual  incidence  of 
tumors  in  M.  pacificus  declined  at  one  of  the  four 
sampling  sites  and  remained  unchanged  at  the 
other  three.  Geographically,  the  incidence  of 
tumors  was  higher  closer  to  the  wastewater  out- 
falls. The  data  suggested  that  tumorous  M.  pacifi- 
cus do  not  participate  in  the  annual  offshore  migra- 
tion to  the  same  extent  as  unaffected  individuals. 
(Author's  abstract) 
W87-04601 


QUANTLTATTVE  STRUCTURE-ACTIVITY  RE- 
LATIONSHIPS IN  AQUATIC  TOXICOLOGY, 

Utrecht  Rijksuniversiteit  (Netherlands).  Dept.  of 
Veterinary  Pharmacology,  Pharmacy  and  Toxicol- 
ogy- 

J.  L.  M.  Hermens. 

Pesticide  Science  PSSCBG,  Vol.  17,  No.  3,  p  287- 
296,  June  1986.  1  fig,  5  tab,  72  ref. 

Descriptors:  'Aquatic  toxicology,  'Molecular 
structure,  'Reviews,  'Pollutants,  'Organic  com- 
pounds, 'Physicochemical  properties,  'Water  pol- 
lution effects,  Risks,  Risk  assessment,  QSAR, 
Quantitative  structure-activity  relationships,  Toxic- 
ity. 

Quantitative  structure-activity  relationships 
(QSARs)  enable  the  toxicity  of  aquatic  pollutants 
to  be  predicted  from  their  physicochemical  proper- 
ties. Several  techniques  that  can  be  used  to  obtain 
QSARs  are  reviewed  and  examples  of  QSAR  stud- 
ies are  presented  for  some  important  groups  of 
aquatic  pollutants;  reactive  organic  halides,  ani- 
lines, phenols  and  for  some  relatively  unreactive, 
non-ionized  compounds.  Finally,  the  possibility  of 
applying  predicted  toxicities  in  environmental 
hazard  assessment  is  discussed.  (Author's  abstract) 
W87-04615 


PREDICTION  OF  BIODEGRADABILITY  BY 
THE  USE  OF  QUANTLTATTVE  STRUCTURE- 
ACnvrrY  RELATIONSHIPS:  correlation 
OF  BIOLOGICAL  OXYGEN  DEMAND  WITH 
ATOMIC  CHARGE  DIFFERENCE, 
Liverpool  Polytechnic  (England).  School  of  Phar- 
macy. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04617 


AGRONOMIC  VALUE  OF  THE  SEWAGE 
SLUDGE  OF  TENERTFE.  PHYSICO-CHEMI- 
CAL CHARACTERISTICS  OF  THE  REFUSE- 
SLUDGE  COMPOST  AND  RELATED  PROD- 
UCTS, 

Centro  de  Edafologia  y  Biologia  Aplicada  de  Ten- 
erife  (Spain). 

For  primary  bibliographic  entry  see  Field  5E. 
W87-04628 


Effects  Of  Pollution — Group  5C 

INFLUENCE  OF  AN  OZONE,  CHLORINE  AND 
CHLORINE  DIOXIDE  TREATMENT  ON  MU- 
TAGENIC AcnvrrY  in  (drinking)  water, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04646 


GENETIC  DIVERSITY  AND  RESISTANCE  TO 
MARINE  POLLUTION, 

Haifa  Univ.  (Israel).  Inst,  of  Evolution. 

E.  Nevo,  R.  Noy,  B.  Lavie,  A.  Beiles,  and  S. 

Muchtar. 

Biological     Journal     of    the     Linnean     Society 

BJLSBG,  Vol.  29,  No.  2,  p  139-144,  October  1986. 

1  fig,  1  tab,  29  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Gastropods,  'Genetic  diversity,  'Marine 
pollution,  'Pollution  monitoring,  'Niches,  'Heter- 
ozygosity, Inorganic  compounds,  Organic  com- 
pounds, Detergents,  Oil,  Heavy  metals. 

Three  pairs  of  species  belonging  to  three  genera 
and  families  of  marine  gastropods,  Monodonta  tur- 
binata,  M.  turbiformis  (Trochidae),  Littorina  punc- 
tata, L.  neritoides  (Littorinidae),  Cerithium  scabri- 
dum,  S.  rupestre  (Cerithiidae),  were  tested  for  re- 
sistance to  diverse  inorganic  (heavy  metals  and 
NaCl)  and  organic  (detergents  and  crude  oil)  pol- 
lutants. Each  pair  consisted  of  one  narrow-niche 
species  with  low  genetic  diversity  and  one  broad- 
niche  species  with  higher  genetic  diversity.  Evi- 
dence is  presented  that  in  all  three  cases  the  species 
with  a  higher  level  of  genetic  diversity  was  more 
resistant  to  all  pollutants  than  its  counterpart. 
These  results  suggest  that  fitness  is  positively  cor- 
related with  heterozygosity  and  support  the  niche- 
width-variation  hypothesis  in  regard  to  pollutants. 
The  results  also  have  practical  implications  for  the 
identification  of  optimum  marine  species  as  genetic 
monitors  of  pollution.  (Author's  abstract) 
W87-04655 


STATUS  OF  THE  FRESHWATER  PEARL 
MUSSEL  MARGARLTIFERA  MARGARITI- 
FERA  L.  IN  THE  SOUTH  OF  ITS  EUROPEAN 
RANGE, 

Bayreuth  Univ.  (Germany,  F.R.).  Dept.  of  Animal 

Ecology. 

G.  Bauer. 

Biological  Conservation  BICOBK,  Vol.  38,  No.  1, 

p  1-9,  1986.  3  fig,  2  tab,  17  ref. 

Descriptors:  'Population  dynamics,  'Rivers,  *Eu- 
trophication,  'Pearl  mussels,  'Mussels,  Europe, 
'Water  pollution  effects,  Extinction,  Populations, 
Galicia. 

The  freshwater  pearl  mussel  Margaritifera  margar- 
itifera  L.  has  declined  markedly  in  the  south  of  its 
European  range.  Data  collected  in  1985  from  12 
rivers  from  which  the  mussel  was  formerly  record- 
ed indicated  that  only  three  are  still  occupied.  It 
could  no  longer  be  confirmed  from  the  Vosges 
(France)  and  from  Portugal.  The  most  important 
cause  of  extinction  was  probably  eutrophication. 
Two  of  the  three  populations  which  were  found  in 
Gaiicia  (Spain)  are  still  reproducing  and  stable,  due 
to  the  very  low  pollution  levels  in  this  sparsely 
settled  area.  It  may  be  the  only  remaining  river 
with  the  original  conditions  for  the  pearl  mussel  in 
the  south  of  its  range  though  their  may  be  popula- 
tions which  have  not  been  discovered  to  date.  This 
is  of  more  than  just  local  significance  since  all  over 
Central  Europe  the  pearl  mussel  populations  are 
declining.  If  further  deterioration  can  be  prevent- 
ed, Galicia  will  therefore  be  one  of  the  very  few 
places  in  Europe  where  the  freshwater  pearl 
mussel  is  able  to  survive.  (Wood-PTT) 
W87-04656 


RESISTANCE  OF  NITRITE-EXPOSED  CHAN- 
NEL CATFISH,  ICTALURUS  PUNCTATUS,  TO 
HYPOXIA, 

North  Texas  State  Univ.,  Denton.  Dept.  of  Biolog- 
ical Sciences. 

D.  E.  Watenpaugh,  and  T.  L.  Beitinger. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  6,  p  802-807, 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C — Effects  Of  Pollution 

December  1986.  1  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Sublethal 
effects,  'Population  exposure,  'Nitrites,  'Catfish, 
•Fish,  'Hypoxia,  Catfish  farming,  Fish  farming, 
Aquaculture,  Fish  physiology,  Oxygen,  Mortality, 
Toxicity,  Tissue  analysis. 

Because  it  had  previously  been  found  that  nitrite 
negatively  affected  the  ability  of  channel  catfish  to 
tolerate  high  temperature,  a  study  was  conducted 
to  determine  if  oxygen  tolerance  was  similarly 
affected.  As  a  major  abiotic  environmental  limiting 
factor  in  aquatic  environments,  oxygen  influences 
the  physiology,  biochemistry  and  behavior  of  fish 
and  therefore  the  productivity  and  economic  re- 
turns from  intensive  aquaculture  operations.  Cat- 
fish were  exposed  to  nitrite  in  glass  aquaria  with 
nitrite  concentrations  chosen  to  produce  a  graded, 
yet  sublethal,  increase  in  methemoglobin  concen- 
tration in  the  blood.  Hypoxic  resistance  times  of 
the  channel  catfish  were  determined  by  removal  of 
oxygen  from  reconstituted  water  and  leaving  the 
fish  until  cessation  of  opercular  movements.  The 
fish  blood  was  then  analyzed  for  hemoglobin  and 
methemoglobin  concentrations.  It  was  demonstrat- 
ed that  acute  sublethal  exposure  of  channel  catfish 
to  nitrite  reduced  their  ability  to  survive  subse- 

auent  low  oxygen  exposure,  and  it  was  inferred 
lat  the  toxic  effects  of  nitrite  on  catfish  could 
increase  mortality  or  aggravate  stress  associated 
with  environmental  hypoxic  conditions.  (Wood- 
PTT) 
W87-04660 


AVOIDANCE  BEHAVIOR  AND  SWIMMING 
AdTVITY  OF  FISH  TO  DETERMINE  PH 
CHANGES, 

Yamanashi  Univ.,  Kofu  (Japan).  Dept.  of  Environ- 
mental Engineering. 
F.  Nakamura. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  37,  No.  6,  p  808-815, 
December  1986.  4  fig,  16  ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Acidic  water,  'Fish,  'Fish  behavior,  'Hy- 
drogen ion  concentration,  'Mathematical  equa- 
tions, 'Avoidance  behavior,  Behavior,  Environ- 
mental quality.  Water  quality,  Chemical  pollution, 
Fish  swimming  activity,  Minnows. 

Fish  initially  respond  to  an  environmental  pertur- 
bation by  changing  their  behavior,  including  alter- 
ations in  swimming  activity  or  reactions  like  avoid- 
ance or  attraction.  Conclusive  evidence  was  pre- 
sented to  show  that  fish  behavior  offers  an  ade- 
quate tool  to  detect  chemical  pollution.  The  use  of 
R-value  for  swimming  activity  and  D  squared- 
value  for  avoidance  behavior  of  fish  as  early  warn- 
ing methods  to  indicate  the  development  of  toxic 
conditions  was  discussed  based  on  experimental 
data  on  pH  effects.  Appropriate  equations  were 
derived.  (Wood-PTT) 
W87-04661 


ACUTE  TOXICITY  OF  TRICHLOROETHY- 
LENE  TO  SALTWATER  ORGANISMS, 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

G.  S.  Ward,  A.  J.  Tolmsoff,  and  S.  R.  Petrocelli. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  6,  p  830-836, 
December  1986.  3  tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  'Trichlor- 
oethylene,  'Saline  water,  'Seawater,  'Seawater 
organisms.  Aquatic  life.  Algae,  Invertebrates,  Fish, 
Shrimp. 

Although  trichloroethylene  (TCE)  is  widely  dis- 
tributed, relatively  limited  data  exists  on  its  acute 
effects  on  aquatic  organisms,  especially  saltwater 
species.  Results  of  static  acute  tests  of  TCE  with 
saltwater  alga,  invertebrate,  and  fish  were  reported 
to  enhance  the  data  base  and  these  results  were 
compared  to  previous  ones  for  similar  organisms. 
It  was  found  that  it  was  important  to  assess  the 
possible  consequences  of  solvents  and  temperature 
on  the  toxicity  of  TCE  since  it  volatilizes  from  the 
water  so  rapidly.  This  seemed  especially  true  in  the 


light  of  the  apparent  inversion  in  relative  sensitivi- 
ty between  grass  shrimp  and  mysid  tested  with 
TCE.  The  typically  more  tolerant  grass  shrimp 
tested  with  solvent  and  at  a  higher  relative  temper- 
ature was  more  sensitive  to  TCE  than  the  general- 
ly acknowledged  more  sensitive  mysid  tested  at  a 
lower  temperature  without  the  aid  of  a  solvent. 
(Wood-PTT) 
W87-04663 


EFFECT  OF  SYNTHETIC  DETERGENTS  ON 
GERMINATION  OF  FERN  SPORES, 

National     Botanical     Research     Inst.,     Lucknow 

(India). 

Y.  Devi,  and  S.  Devi. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  6,  p  837-843, 

December  1986.  7  fig,  1  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Bioassay, 
'Detergents,  'Fern  spores,  'Germination,  'Phyto- 
toxicity,  'Linear  alkylbenzene  sulphonates,  Soaps, 
Surfactants,  Toxicity,  Water  pollution,  Aquatic 
ferns,  Incubation,  Growth,  Morphology. 

The  study  of  the  effect  of  linear  alkyl  benzene 
sulphonate  (LAS)  on  the  germination  of  the  spores 
of  a  fern,  Diplazium  esculentum  was  aimed  at  the 
development  of  spore  germination  assay  for  phyto- 
toxicity  evaluation.  The  data  obtained  by  incubat- 
ing spores  with  solutions  of  different  concentra- 
tions of  LAS  showed  that  LAS  levels  above 
0.001%  are  toxic  to  ferns.  It  was  evident  that  the 
fern  spore  germination  assay  could  be  developed  as 
a  simple  sensitive  test  and  reliable  screening  system 
for  phytotoxicity  since  the  test  compounds  can  be 
incorporated  into  the  liquid  or  solid  media  and 
viability  growth  patterns  and  morphology  can  be 
studied.  (Wood-PTT) 
W87-04664 


MERCURY,  CADMIUM,  AND  LEAD  IN  BRIT- 
ISH OTTERS, 

Essex  Univ.,  Colchester  (England).  Dept.  of  Biol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04665 


CHLORTNATION  OF  4-HYDROXYCTNNAMIC 
ACID  AND  ITS  TOXIC  RISK  AS  A  NATURAL 
OCCURRING  WATER  CONTAMINANT, 

Reading  Univ.  (England).  Dept.  of  Physiology  and 

Biochemistry. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04667 


USE  OF  SERUM  ANTIBODY  AS  A  MEANS  TO 
DETERMINE  INFECTIONS  FROM  EXPO- 
SURE TO  WASTEWATERS  AND  REFUSE, 

Cincinnati   Univ.,   OH.   Dept.   of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04668 


TECHNIQUES  FOR  THE  ASSESSMENT  OF 
CARCINOGENIC  RISK  DUE  TO  DRINKING 
WATER  CONTAMINANTS, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Drinking  Water. 

C.  R.  Cothern. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  16,  No.  4,  p  357-399,  1986.  9  fig, 

17  tab,  124  ref. 

Descriptors:  'Risk  assessment,  'Mathematical 
equations,  'Water  pollution  effects,  'Population 
exposure,  'Carcinogens,  'Drinking  water,  'Re- 
views, 'Health  effects,  'Risks,  Assessment  tech- 
niques, Potable  water,  Pollutants,  Quantitative 
analysis. 

The  general  techniques  of  quantitative  risk  assess- 
ment were  reviewed  and  examples  of  how  these 
techniques  are  applied  for  several  different  drink- 
ing water  contaminants  were  presented.  Some  of 
the  important  aspects  involved  in  the  use  to  which 
risk  assessments  are  put  were  also  presented  since 
the  end-use  needs  help  to  shape  the  structure  of 


risk  assessments.  The  methodology  for  assessment 
of  carcinogenic  risk  due  to  drinking  water  con- 
taminants involves  four  components:  exposure  as- 
sessment, analysis  of  health  effects  including  indi- 
vidual risk  estimation,  development  of  population 
risk  assessments,  and  uncertainty  analysis.  Discus- 
sion of  assumptions,  appropriate  equations  and 
some  individual  case  studies  were  included. 
(Wood-PTT) 
W87-O4670 


CONTAMINANTS  IN  DRINKING  WATER  AND 
CANCER  RISKS  IN  CANADIAN  COTES, 

Health   and   Welfare   Canada,   Ottawa  (Ontario). 

Health  Protection  Branch. 

D.  T.  Wigle,  Y.  Mao,  R.  Semenciw,  M.  H.  Smith, 

and  P.  Toft. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 

77,  No.  5,  p  335-342,  September-October  1986.  7 

tab,  61  ref. 

Descriptors:  'Water  pollution  effects,  'Water  qual- 
ity, 'Drinking  water,  'Cancer  risks,  'Potable 
water,  'Regression  analysis,  'Statistical  analysis, 
Pollutants,  Canada,  Carcinogens,  Mortality,  Chlo- 
roform, Trihalomethanes,  Asbestos,  Statistics. 

Associations  between  mortality  rates  in  66  Canadi- 
an cities  and  selected  drinking  water  characteris- 
tics were  analyzed  with  adjustment  for  socic-de- 
mographic  factors.  The  concentrations  of  chloro- 
form and  total  trihalomethanes  were  significantly 
associated  with  chlorine  dose.  Age-standardized 
mortality  rates  for  overall  mortality  (males),  all 
cancers  combined  (males)  and  stomach  cancer 
(both  sexes)  were  significantly  positively  correlat- 
ed with  low  education.  All-cause  (both  sexes),  total 
cancer  (males)  and  stomach  cancer  were  signifi- 
cantly negatively  correlated  with  water  hardness. 
Water  source  and  the  concentrations  of  asbestos, 
chloroform,  total  trihalomethane  except  chloro- 
form, and  total  trihalomethanes  were  not  signifi- 
cantly correlated  with  any  of  the  disease  categories 
examined.  Bivariate  analysis  revealed  significant 
associations  between  chlorine  dose  and  cancer  of 
the  stomach  (r  =  -0.28,  p  <  0.05)  and  between 
total  organic  carbon  and  cancer  of  the  large  intes- 
tine among  males  (r  =  0.29,  p  <  0.05).  Further 
analysis  of  asbestos  and  mortality  in  cities  matched 
by  water  source,  chlorination  status  and  size  yield- 
ed no  significant  correlations.  Multiple  regression 
analysis  confirmed  the  direction  of  the  associations 
noted  above  for  education  and  hardness,  but  the 
strength  and  statistical  significance  varied  between 
the  two  groups  of  cities  studied.  Multiple  regres- 
sion analysis  also  confirmed  the  association  be- 
tween total  organic  carbon  and  cancer  of  the  large 
intestine  among  males  (beta  =  0.29,  p  <  0.05). 
(Author's  abstract) 
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EXTRA  INTESTINAL  NON-CHOLERA  VTBRIO 
DEFECTIONS  EN  NOVA  SCOTIA, 

Victoria  General  Hospital,  Halifax  (Nova  Scotia). 

Dept.  of  Cluneal  Microbiology. 

M.  T.  Dalton,  O.  C.  Macintosh,  D.  Chisolm,  and  J. 

M.  Bent. 

Canadian  Journal  of  Public  Health  CJPEA4,  Vol. 

77,  No.  5,  p  371-372,  September-October  1986.  13 

ref. 

Descriptors:  'Water  pollution  effects,  'Recreation 
•Bacteria,  'Infection,  'Coastal  waters,  'Inland 
waters,  'Diseases,  'Case  studies,  Pathology,  Nova 
Scotia,  Non-cholera  vibrios,  St.  George's  Bay. 

Extra  intestinal  non-cholera  vibrio  infections  are 
being  reported  from  many  coastal  and  inland  areas 
particularly  from  North  America.  Many  reports 
are  centered  on  warm  coastal  water  areas.  Canada 
is  not  noted  for  warm  coastal  waters,  but  a  review 
of  temperatures  available  during  summer  months 
shows  certain  areas  could  support  growth  of  non- 
cholera  marine  vibrios.  Three  clinical  infections 
apparently  acquired  in  Nova  Scotian  coastal 
waters  are  reported.  (Author's  abstract) 
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COLLECTED    AT    A    NORTHEASTERN    U.S. 
SITE, 

Brookhaven  National  Lab.,  Upton,  NY.  Environ- 
mental Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  2B. 
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ACIDIC  DEPOSITION  AND  ITS  EFFECTS  ON 
THE  FORESTS  OF  NORDIC  EUROPE, 

Sveriges  Lantbruksuniversitet,  Uppsala.  Inst,  foer 

Ekologi  och  Miljoevaard. 

F.  Andersson. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  17-29,  September  1986.  6  fig,  29  ref. 

Descriptors:  *Air  pollution  effects,  *Water  pollu- 
tion effects,  *Water  pollution  sources,  *Acid  rain, 
•Precipitation,  *Forests,  Trees,  Surveys,  Soil  acidi- 
ty, Heavy  metals,  Nutrients,  Climatic  stress,  Ca- 
tions, Growth,  Europe,  Deposition. 

In  Nordic  Europe  the  recent  history  of  acidic 
deposition  and  its  effects  also  has  a  focus  on  the 
forest  environment.  It  began  with  the  hypotheses 
that  forests  of  southern  Sweden  should  have  a 
decreased  forest  growth  and  that  changes  of  forest 
soils  are  a  consequence  of  an  increased  load  of 
acidity  by  the  increased  airborne  pollution.  Air 
pollution  effects  on  the  forest  of  Nordic  Europe 
are  analyzed  with  respect  to  the  situation  before 
and  after  1980.  No  adverse  effects  were  reported 
up  to  1980.  Inventories  of  forest  vitality  in  terms  of 
needle  loss  or  crown  density  as  well  as  tree  growth 
have  been  made  in  parts  of  Norway  and  the  whole 
of  Sweden.  For  Norway  spruce,  needle  loss  was 
found  to  increase  with  tree  age  and  climatic  stress 
with  increasing  latitude  and  altitude.  However, 
decreased  crown  density  was  also  reported  for  SW 
Sweden.  Needle  loss  is  a  non-specific  signal  not 
reacting  to  air  pollution  alone.  Direct  effects  of 
gases  such  as  S02  are  not  likely  to  occur,  but  high 
episodic  levels  of  03  have  been  measured  at  a  level 
possible  leading  to  chronic  injuries.  Increasing  soil 
acidity  is  reported  from  forests  in  SW  Sweden  and 
also  from  an  alpine  locality  in  southern  Norway.  A 
differentiation  of  biological  and  deposition-depend- 
ent acidification  has  been  attempted.  A  soil  acidifi- 
cation of  up  to  1  pH  unit  has  occurred  in  both 
humus  and  mineral  soil  layers.  An  increased  release 
of  Al  and  heavy  metals  combined  with  an  in- 
creased loss  of  basic  cations  is  now  occurring.  Soil 
acidification  probably  also  results  in  less  available 
amounts  of  phosphorus  and  is  suggested  to  interact 
with  N  as  limiting  forest  growth.  (Alexander-PTT) 
W87-04695 


GARDSJON  PROJECT:  LAKE  ACTDD7ICA- 
TION,  CHEMISTRY  IN  CATCHMENT 
RUNOFF,  LAKE  LTMTNG  AND  MICROCATCH- 
MENT  MANIPULATIONS, 

Swedish   Environmental   Research   Inst.,    Goete- 

borg. 

H.  Hultberg,  and  P.  Grennfelt. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  31-46,  September  1986.  9  fig,  31  ref. 

Descriptors:  *Water  pollution  treatment,  *Lake 
acidification,  *Water  chemistry,  'Gardsjon 
project,  *Catchment  areas,  *Runoff,  'Water  pollu- 
tion effects,  *Acid  rain,  *Liming,  Deposition,  Land 
disposal,  Fertilization,  Forests,  Europe,  Lakes. 

A  geological  map  of  Northern  Europe  shows  that 
areas  underlain  by  lime-poor  bedrock  predominate 
in  the  Scandinavian  countries,  while  most  parts  of 
Central  Europe  have  few  areas  with  low  weather- 
ing bedrock.  The  Scandinavian  countries  have 
large  numbers  of  lakes  predominantly  in  areas  with 
crystalline  bedrock  while  only  few  lakes  are  found 
in  Central  Europe.  The  limited  neutralizing  capac- 
ity of  soils  and  bedrock  explains  why  reports  on 
fish  decline  and  dramatic  changes  in  ecosystem 
structure  due  to  increased  acidity  in  streams  and 
lakes  first  appeared  in  Sweden  and  Norway.  The 
Gardsjon  Project  is  an  ecosystem  approach  in 
studying  acid  deposition  and  its  effects  on  terrestri- 
al parts  and  lakes  within  a  catchment.  The  study  is 
an  attempt  to  quantify  the  processes  causing  the 
acidification  as  well  as  an  analysis  of  the  chemical 
and  biological  conditions  before  liming  of  the  lake 
and  manipulations  in   microcatchments.   A  brief 


overview  of  some  studies  already  performed  is 
given  and  of  recently  started  experiments  within 
the  project,  such  as  lake  liming,  lime  application  on 
land,  forest  fertilization,  clearcutting  and  applica- 
tions of  acid  and  neutral  sulfate  on  land.  (Alexan- 
der-PTT) 
W87-04696 


PROJECT  RAIN:  CHANGING  ACID  DEPOSI- 
TION TO  WHOLE  CATCHMENTS.  THE  FIRST 
YEAR  OF  TREATMENT, 

Norsk  Inst,  for  Vannforskning,  Oslo. 

For  primary  bibliographic  entry  see  Field  2B. 
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ACTD  DEPOSITION  AND  EFFECTS  IN 
NORDIC  EUROPE.  DAMAGE  TO  FISH  POPU- 
LATIONS IN  SCANDINAVIA  CONTINUE  TO 
APACE, 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway).  Fish  Research  Div. 

B.  O.  Rosseland,  O.  K.  Skogheim,  and  I.  H. 

Sevaldrud. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  65-74,  September  1986.  49  ref. 

Descriptors:  *Water  pollution  effects,  *Acid  rain, 
•Fish  populations,  "Population  exposure,  'Lakes, 
Atlantic  salmon,  Trout,  Brown  trout,  Perch, 
Rivers,  Fish  kills,  Water  quality,  Scandanavia, 
Deposition,  Migration,  Smolts. 

The  losses  of  freshwater  fish  populations  in  Scandi- 
navia due  to  acidic  precipitation  have  been  well 
documented.  Although  the  decline  in  fish  popula- 
tions due  to  acidic  water  in  Norway  started  as 
early  as  in  the  1920's  the  most  rapid  losses  ap- 
peared during  the  1960-70's.  Until  1978,  the  popu- 
lations of  Atlantic  salmon  had  disappeared  from 
the  southernmost  part  of  Norway,  and  in  these 
areas,  more  than  half  of  the  brown  trout  popula- 
tions had  been  lost.  Today,  in  spite  of  no  increase 
in  acid  depositions,  the  fishery  problems  seems  to 
continue  at  the  same  speed.  Data  based  on  inter- 
views of  the  local  fish  authority  shows  that  lakes 
still  holding  a  fish  population  in  the  late  70's,  have 
experienced  a  30%  loss  of  brown  trout  populations 
and  a  12%  loss  of  perch  in  the  period  1978-1983. 
This  trend  have  been  confirmed  by  testfishing  in 
lake  systems  having  long  data  series.  Salmon  rivers 
on  the  western  coast  of  Norway  have  experienced 
several  episodes  of  fish  kills  due  to  rapid  changes 
in  water  quality.  These  fish  kills  have  mainly  af- 
fected smolts  of  Atlantic  salmon.  Spawning  migrat- 
ing salmon  on  entering  their  acidified  home  river 
have  also  been  affected.  In  Sweden,  several  salmon 
populations  along  the  western  coast  have  been  lost 
due  to  acidification  with  no  positive  trends  so  far 
in  the  1980's.  Areas  in  central  Sweden  and  in  some 
high  mountain  areas  are  still  experiencing  a  contin- 
uous and  increasing  acidification  with  detrimental 
effects  on  invertebrates  and  fish.  In  Finland,  an 
increase  in  acidic  deposition  during  the  last  dec- 
ades have  occurred,  leading  to  acidification  in  the 
most  sensitive  freshwater  systems.  Although  some 
acidified  freshwater  lakes  are  reported  to  have  lost 
their  fish  stocks,  few  data  on  fish  population  effects 
are  available.  (Alexander-PTT) 
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OVERVTEW  OF  HISTORICAL  AND  PALEO- 
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Pathology. 

For  primary  bibliographic  entry  see  Field  5B. 
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scape Architecture  and  Regional  Planning. 
A.  H.  Johnson,  A.  J.  Friedland,  and  J.  G.  Dushoff. 
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spruce  trees,   *Air  pollution,   'Forests,   Growth, 
New  York,  Vermont,  New  Hampshire. 

A  period  of  declining  growth  and  extensive  mor- 
tality of  red  spruce  (Picea  rubens  Sarg.)  has  been  in 
progress  for  the  past  two  decades  in  the  montane 
forests  of  New  York,  Vermont  and  New  Hamp- 
shire. Those  areas  are  subject  to  particularly  high 
levels  of  pollutant  input  and  there  is  concern  that 
airborne  chemicals  have  destabilized  the  forest 
ecosystems.  Field  reports  indicate  that  major  epi- 
sodes of  mortality  also  occurred  prior  to  the  era  of 
widespread  industrial  pollution,  particularly  in  the 
1870's  and  1880's.  The  present  and  past  periods  of 
mortality  have  similarities  as  well  as  differences, 
and  whether  the  primary  causes  are  the  same 
cannot  be  confidently  determined  with  the  infor- 
mation currently  available.  One  similarity  is  that 
recent  and  past  episodes  of  red  spruce  mortality 
tended  to  occur  during  or  immediately  after  peri- 
ods which  are  climatically  unfavorable  for  this 
species.  (Author's  abstract) 
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REVIEW  OF  THE  CHEMICAL  RECORD  IN 
LAKE  SEDIMENT  OF  ENERGY  RELATED  AIR 
POLLUTION  AND  ITS  EFFECTS  ON  LAKES, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
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Brown  trout  (Salmo  trutta  L.)  and  perch  (Perca 
fluviatilis  L.)  are  the  most  widespread  species  in 
the  acidified  areas  in  the  four  southernmost  coun- 
ties in  Norway.  Up  to  1978  51%  of  the  brown 
trout  populations  and  27%  of  the  perch  popula- 
tions in  this  area  were  lost.  Several  investigations 
in  the  1980's  indicate  that  the  deterioration  of  fish 
populations  in  acidified  areas  in  southern  Norway 
continues  despite  of  the  constant  level  of  acidic 
precipitation  during  the  last  decade.  The  fish  status 
in  lakes  in  the  counties  Aust-Agder  and  Vest- 
Agder  which  in  1978  were  reported  to  have  fish 
was  updated.  The  lakes  were  also  surveyed  in 
order  to  establish  basic  relationship  between  water 
quality  and  fish  population  status  and  changes.  The 
status  and  change  in  fish  populations  during  the 
period  from  1974-78  to  1983  were  highly  related  to 
water  quality  status.  (Alexander-PTT) 
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ECOLOGICAL  EFFECTS  OF  ACIDIFICATION 
ON  PRIMARY  PRODUCERS  IN  AQUATIC 
SYSTEMS, 

Toronto  Univ.  (Ontario).  Dept.  of  Botany. 
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plants,  Growth,  Lakes,  Sweden,  Toxicity. 

While  a  great  deal  of  attention  has  been  paid  to  the 
relationship  between  decreasing  pH  of  surface 
waters  and  loss  or  decline  of  fish  populations,  more 
recently  some  emphasis  has  also  been  given  to  the 
effects  of  acidification  on  communities  and  popula- 
tions of  lower  trophic  levels.  For  each  of  the 
aquatic  communities  of  the  phytoplankton,  the  per- 
iphyton  and  the  macrophytes,  recent  studies  of 
community  structure  related  to  acidification  are 
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reviewed.  While  biomass  and  productivity  do  not 
generally  decrease,  there  are  rather  consistent  de- 
creases in  species  richness  and  profound  changes  in 
species  composition  as  pH  decreases.  It  is  unclear 
whether  these  changes  result  from  the  effect  of 
H(  +  ),  lowered  concentrations  of  nutrients,  change 
in  chemical  form  of  nutrients,  toxic  metals,  or 
alterations  in  grazing  pressure,  but  evidence  for 
each  of  these  is  considered.  We  have  most  informa- 
tion on  the  plankton,  less  on  periphyton  and  little 
on  macrophytes.  The  massive  invasion  of  Sphag- 
num and  the  resulting  oligotrophication  hypoth- 
esized to  have  occurred  in  Swedish  lakes  does  not 
seem  to  be  occurring  in  other  regions  under  acid 
stress.  Implications  for  the  aquatic  ecosystems  as  a 
result  of  these  structural  changes  include  loss  of 
resilience  in  the  plant  communities,  habitat  effects 
related  to  excessive  growth  of  periphyton  and  ma- 
crophytes, modification  of  nutrient  cycling  by  the 
bent  hie  mats,  and  alteration  of  the  food  base  for 
grazers.  More  studies  are  required  on  functional 
changes  in  primary  producer  communities  related 
to  acidification;  these  will  lead  to  more  testable 
hypotheses  concerning  mechanisms.  (Alexander- 
PTT) 
W87-04734 
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The  toxic  nature  of  surface  waters  low  in  pH  and 
the  resulting  influence  on  the  distribution  and 
abundance  of  aquatic  organisms  have  been  recog- 
nized for  several  decades.  Early  studies  were  con- 
ducted within  the  naturally  acidic  sphagnum  and 
cedar  bogs  of  Michigan  and  the  New  Jersey  pine 
barrens.  A  possible  effect  of  acidic  precipitation  on 
amphibians  was  first  reported  in  1976.  High  mor- 
tality of  embryos  of  the  spotted  salamander  (Am- 
bystoma  maculatum)  in  acidic  ponds  near  Ithaca, 
New  York  was  observed.  These  observations  par- 
alleled results  of  laboratory  bioassays  at  similar 
pH's,  implicating  low  pH  as  the  source  of  toxicity. 
Acidic  pond  water  may  influence  the  reproduction 
of  amphibians  by  causing  direct  mortality  of  em- 
bryos and  larvae,  and/or  by  disrupting  trophic 
relationships  between  amphibians  and  other  aquat- 
ic organisms.  The  embryo  is  the  most  sensitive 
stage  of  development  and  may  abort  soon  after 
exposure  to  very  low  pH  or  eventually  fail  to 
hatch  at  a  more  moderate  pH.  Larvae  are  killed  by 
disruption  of  Na  and  CI  balance.  The  toxicity  of 
pond  water  is  governed  by  complex  interactions  of 
pH  ,  temperature,  and  the  concentrations  of  Al, 
Ca,  and  organic  acids.  The  reduction  in  recruit- 
ment associated  with  acidification  of  ponds  affects 
both  the  local  distribution  and  abundance  of  am- 
phibians. The  relative  importance  of  different 
mechanisms  of  acidification  of  amphibian  breeding 
sites  is  unknown.  Amphibian  breeding  ponds  are 
generally  small,  low  in  buffering  capacity,  and 
darkly  stained  by  humic  substances,  making  it  diffi- 
cult to  discriminate  between  the  contribution  of 
acid  from  atmospheric  input  and  natural  sources 
(such  as  sphagnum  and  organic  acids).  It  is  howev- 
er quite  clear  that  temporary  ponds  are  extremely 
vulnerable  to  acidification  by  rain  and  that  they 
require  continued  monitoring  in  order  to  detect 
future  changes  in  biological  and/or  chemical  char- 
acteristics. (Alexander-PTT) 
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ECOLOGICAL  EFFECTS  OF  ACIDIFICATION 
ON  TERTIARY  CONSUMERS.  FISH  POPULA- 
TION RESPONSES, 

Direktoratet  for  Vilt  og  Ferskvannsfisk,  Trond- 

heim  (Norway). 

B.  O.  Rosseland. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 


No.  1/2,  p  451-460,  September  1986.  79  ref. 

Descriptors:  'Water  pollution  effects,  'Acid  rain, 
•Fish  populations,  'Acidification,  'Population  ex- 
posure, Water  quality,  Seasonal  variation,  Spawn- 
ing, Reproduction,  Mortality,  Fish  eggs,  Salmon, 
Salinity,  Smolts,  Migration,  Fish  physiology. 

The  historical  and  present  data  on  disappearance 
of  fish  populations  in  acidified  areas,  leaves  no 
doubt  to  the  reason;  low  pH,  elevated  levels  of  Al 
and  low  concentrations  of  ions  such  as  Ca  and 
other  factors  which  can  ameliorate  the  toxic  ef- 
fects. Although  all  trophic  levels  in  aquatic  ecosys- 
tems are  affected  during  acidification,  the  disap- 
pearance of  fish  populations  have  been  given  great- 
est concern.  Acidification  effects  fish  populations 
in  various  ways,  dependent  on  several  factors  of 
biotic  and  abiotic  nature.  The  most  important  abi- 
otic factor  is  water  quality  and  its  variability 
through  season  and  during  episodes.  Among  im- 
portant biotic  factors  are  fish  species,  development 
stages  and  spawning  strategy.  Also  the  specimens 
residence  at  time  of  toxic  water  and  their  ability  to 
seek  areas  of  better  quality  (refuges),  are  of  main 
importance.  For  inland  populations,  reproduction 
failure  seems  to  be  the  most  important  factor  for 
population  losses.  Which  lifestage  being  most  af- 
fected might,  however,  differ  from  one  population 
to  another,  even  among  the  same  species.  Eggs  and 
alevins  have  been  considered  to  be  the  most  sensi- 
tive stages,  although  high  mortality  of  post- 
spawners  have  been  reported  from  several  lakes. 
Anadromous  species,  like  Atlantic  salmon,  have 
stages  of  development  that  are  particularly  sensi- 
tive to  changes  in  water  quality.  These  stages  are 
connected  to  physiological  changes  when  prepar- 
ing for  change  in  salinity  (smoltification  and  return 
from  sea).  Unfortunately  these  physiological 
changes  coincides  with  the  most  critical  environ- 
ment periods;  spring  melt  and  autumn  rain.  (Alex- 
ander-PTT) 
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Descriptors:  'Acid  lakes,  'Water  pollution  effects, 
'Reviews,  'Fish  populations,  'Acid  rain,  Acidity, 
Brook  charr,  Population  density,  Growth,  Gills, 
Aluminum,   Biomass,  Lakes,  Fish,  Perch,  Toler- 


To  establish  the  impact  of  acidity  on  fish  popula- 
tions, studies  were  conducted  in  37  Quebec  lakes 
located  in  four  regions;  the  reserve  des  Louren- 
tides  and  Portneuf  and  the  Charlevoix  and  Temis- 
camingue  regions.  Density  (catch  per  unit  effort) 
of  brook  charr  (Salvelinus  fontinalis)  decreases 
with  increasing  acidity.  Moreover,  in  the  Charle- 
voix region,  this  species  has  disappeared  from 
three  acid  lakes  (4.6  <  or  =  pH  <  or  =  5.1)  with 
low  Ca  levels.  Unlike  growth,  condition  demon- 
strates a  close  relationship  to  acidity  in  brook  charr 
populations.  The  total  Al  concentration  in  gills 
decreases  with  increasing  size  and  pH.  Lake  acidi- 
ty and  sensitivity  to  acidification  introduces  prob- 
lems in  gamefish  management.  A  survey  of  17 
lakes  of  the  Temiscamingue  region  reveals  that 
species  diversity  and  total  fish  biomass  are  much 
lower  in  acid  lakes  than  non  acid  lakes.  In  addition, 
two  acid  lakes  are  devoid  of  fish.  Cyprinidae  and 
Johnny  darters  (Etheostoma  nigrum)  are  abundant 
in  lakes  with  a  pH  level  of  5.9  to  7.0  but  are  absent 
in  lakes  with  a  pH  lower  than  5.2.  The  yellow 
perch  (Perca  flavescens)  is  the  only  fish  that  ap- 
pears to  be  tolerant  to  a  wide  pH  range.  This 
species,  however,  is  in  poor  condition  in  acid  lakes 
as  compared  with  non  acid  lakes.  (Author's  ab- 
stract) 
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FISH  SPECIES  DISTRIBUTION  IN  RELATION 
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The  mean  annual  volume-weighted  pH  of  the  pre- 
cipitation currently  falling  on  the  northeastern 
United  States  is  between  4.2  and  4.4.  Large  areas 
of  New  England,  including  Maine,  are  underlain 
by  bedrock  that  is  low  in  acid  neutralizing  capac- 
ity. A  previous  study  showed  that  in  about  8%  of 
the  lakes  surveyed  in  northern  New  England  pH 
was  <  5.0,  and  in  about  40%  the  acid  neutralizing 
capacity  (ANC)  was  <  100  micro  eq/L.  However, 
no  data  were  collected  during  that  study  to  ascer- 
tain the  relation  between  fish  populations  and  lake 
acidity.  The  possible  effects  of  acidity  on  fish 
species  assemblages  in  Maine  lakes  were  not  sub- 
ject to  local  perturbation  was  measured.  The 
number  of  fish  species  in  22  lakes  in  Maine,  ranging 
in  pH  from  4.4  to  7.0  (mean  values)  was  deter- 
mined. No  fish  were  caught  in  three  lakes  with  pH 
,5.0,  but  1  to  9  species  were  collected  in  the 
remaining  19  lakes  (pH  5.4  to  7.0).  Brook  trout 
(Salvelinus  fontinalis),  golden  shiners  (Notemi- 
gonus  crysoleucas),  and  white  suckers  (Catostomus 
commersoni)  were  ubiquitous,  but  no  common 
shiners  (Notropis  comutus)  or  creek  chubs  (Semo- 
tilus  atromaculatus)  were  collected  from  lakes  with 
pH  below  6.0  and  5.9,  respectively.  The  Ashless 
lakes  differed  from  the  others  primarily  in  water 
chemistry  variables  related  to  acidity,  i.e.,  pH,  Al, 
and  concentration  of  divalent  cations.  Among 
lakes  that  contained  fish,  the  factors  related  to  the 
number  of  species  collected  were  lake  surface  area 
and  maximum  depth,  which  may  be  related  to 
habitat  quantity  and  diversity.  Cluster  analysis 
identified  two  distinct  fish  species  groups  -  depau- 
perate and  cyprinid-sucker  -  but  multiple  compari- 
son analysis  failed  to  relate  any  measured  chemical 
or  physical  variable  to  these  two  groups,  probably 
because  water  chemistry  was  suitable  for  repro- 
duction by  these  species.  (Alexander-PTT) 
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The  sensitivity  and  loss  of  fish  species  from  acidic 
deposition  in  lakes  has  been  documented.  Increas- 
ing acid  levels  affect  fish  directly  through  H(-l-) 
toxicity,  and  indirectly  through  reproductive  and 
recruitment  failure,  histopathologic  changes  in  tis- 
sues, degradation  of  spawning  sites,  disruption  of 
the  food  chain,  and  Al  toxicity.  During  the  sum- 
mers of  1981-1984,  19,714  fish  (23  species)  were 
netted  in  234  Nova  Scotian  lakes.  Surface  and  mid- 
depth  water  samples  were  also  analyzed  for  major 
ions,  metals,  and  DOC.  Lakewater  pH  varied  from 
4.4  to  7.7,  including  eight  lakes  which  produced  no 
fish  in  standard  23-hr  net  sets.  Fish  data  were 
partitioned  into  6  pH  groupings  for  analysis.  Step- 
wise multiple  regressions  of  fish  species  vs.  H(  +  ), 
S04,  Al,  Fe,  and  Mn  showed  little  predictive 
power.  Productive  lakes  ranged  up  to  530 
microgram(ug)/L  Al,  1680  ug/L  Fe,  and  836  ug/L 
Mn.  Apart  from  pH,  fish  distribution  and  abun- 
dance showed  no  significant  relationships  with 
water  chemistry  data.  We  note,  however,  that  the 
more  acidic  lakes  had  fewer  species  of  fish.  (Alex- 
ander-PTT) 
W87-04739 


104 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 
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AL  CONCENTRATIONS  BY  BROOK  CHARR 
(SALVELINUS  FONTTNALIS)  ALEVINS  IN 
LABORATORY  TESTS, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 

J.  M.  Gunn.  and  D.  L.  G.  Noakes. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 

No.  1/2,  p  497-503,  September  1986.  3  fig,  1  tab,  17 

ref.  NRC  (Canada)  Contract  DSS  20ST  31048-4- 

200. 

Descriptors:  'Water  pollution  effects,  *Fish  behav- 
ior, 'Avoidance  response,  'Alevins,  'Aluminum, 
*Acid  rain,  Brook  charr,  Toxic  levels,  Toxicity, 
Acidification. 

Near  the  end  of  the  yolk  absorption  period,  brook 
charr  (Salvelinus  fontinalis)  emerge  from  the 
gravel  of  the  redd,  fill  their  gas  bladder  and  com- 
mence exogenous  feeding.  This  shift  from  embry- 
onic to  juvenile  life  style  not  only  involves  mor- 
phological and  physiological  changes  in  the  fish, 
but  potentially  exposes  alevins  to  abrupt  physio- 
chemical  changes  in  the  water  as  they  move  from 
the  interstitial  to  the  surface  environment.  In  areas 
receiving  acidic  precipitation,  the  surface  waters 
are  often  far  more  acidic  than  the  upwelling 
groundwater  that  percolates  through  the  redd. 
These  chemical  differences  may  be  further  exag- 
gerated if  emergence  coincides  with  the  pH  de- 
pressions in  surface  waters  that  often  accompany 
snowmelt.  Laboratory  studies  were  conducted  to 
test  the  ability  of  brook  charr  alevins,  the  earliest 
free-swimming  life  stage  of  the  species,  to  detect 
and  avoid  toxic  levels  of  H(+)  and  inorganic  Al. 
Alevins  were  tested  in  steep  gradient  choice  tanks 
using  a  range  of  H(+)  (pH  4.0  to  5.5)  and  Al  (0  to 
500  microgram  (ug)/L)  concentrations  in  low  Ca 
(2.0  mg/L)  water.  The  young  brook  charr  actively 
avoided  acidic  water  with  a  pH  <  5.0.  Aluminum 
additions  of  500  ug/L  increased  the  avoidance 
response.  The  observed  behavioral  response  of  ale- 
vins to  low  pH  and  elevated  levels  of  Al,  may  be 
significant  adaptive  advantage  in  systems  undergo- 
ing acidification.  (Alexander-PTT) 
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Four  hundred  and  thirty-five  white  suckers  were 
collected  from  24  lakes  in  7  regions  (Wawa,  La 
Cloche,  Parry  Sound,  Algonquin,  Muskoka,  Hali- 
burton,  North  Bay)  of  Ontario,  concurrent  with 
measurement  of  pH,  alkalinity  and  18  metals  and 
ligands.  Lakes  Summit  and  Moran  have  been  con- 
taminated by  the  dumping  of  mine  tailings.  One 
hundred  and  seventy-eight  fish  of  six  additional 
species  were  collected  from  two  of  the  lakes.  Ver- 
tebral centra  were  analyzed  by  neutron  activation 
analysis.  Manganese  concentration  in  lake  water 
was  correlated  with  H(+),  Y  =  0.024  +  5914X,  r 
squared  =  0.79,  p  <  0.0001,  n  =  22.  In  vertebral 
centra,  Mn  differences  between  lakes  (range  of 
population  means,  0.223  to  2.42  meq/lOOg  dw). 
Bone  Mn  was  correlated  positively  with  lake  Mn  (r 
squared  =  0.55,  p  <  0.0001)  and  negatively  with 
DOC  (r  squared  =  0.36,  p  <  0.01);  lake  Mn  and 
DOC  were  not  correlated.  In  stepwise  multiple 
regression,  lake  Mn  +  DOC  +  alkalinity  account- 
ed for  87%  of  the  variance  in  bone  Mn.  Concentra- 
tion factors,  calculated  as  bone  Mn  /  lake  Mn  were 
1,000  to  4,000X  for  many  fish  populations,  with  the 
lowest  values  from  the  two  tailings-contaminated 
lakes,  and  the  highest  C.  F.'s  from  lakes  of  lowest 
Mn  in  water,  implying  some  degree  of  regulation 
of  Mn  uptake  by  the  fish.  Bone  Mn  of  pelagic  and 
littoral  fishes  were  significantly  lower  than  those 


found  in  the  benthic-feeding  white  suckers.  (Au- 
thor's abstract) 
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Spartina  alterniflora  tissue,  either  in  the  absence  or 
the  presence  of  a  nitrogen  supplement,  was  inocu- 
lated with  a  single-species  or  mixed-species  inocu- 
lum of  salt-marsh  fungi.  After  42  days  of  incuba- 
tion at  25  C,  lignocellulose  decomposition  was 
determined  by  measuring  the  amount  of  residual 
total  lignocellulose,  cellulose,  hemicellulose,  and 
lignin.  A  two-way  analysis  of  variance  of  these 
results  indicated  an  interaction  between  fungal 
treatments  and  N  treatments.  Pairwise  comparisons 
of  mean  residual  weights  showed  that  all  individual 
and  mixed  fungal  inocula  resulted  in  significant 
degradation  of  the  total  lignocellulosic,  cellulosic, 
and  hemicellulosic  fractions  of  Spartina  tissue  with 
levels  of  decomposition  ranging  from  about  16- 
40%,  depending  on  the  fungal-N  treatment  and  the 
cell  wall  fraction  examined.  Lignin  degradation 
was  not  detected  for  any  of  the  treatments.  Cul- 
tures with  a  mixture  of  fungi  showed  less  decom- 
position than  was  observed  for  the  most  efficient 
decomposer  when  it  occurred  alone.  (Author's  ab- 
stract) 
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Epidemiological  studies  in  different  areas  in  China 
have  revealed  several  outstanding  risk  factors  of 
primary  liver  cancer  (PLC):  hepatitis  B  virus 
(HBV)  infection,  pollution  of  drinking  water,  con- 
tamination of  food  by  aflatoxin  B  and/or  nitrosa- 
mines,  and  family  predisposition.  Accordingly,  a 
program  of  HBV  vaccination,  improved  supply  of 
drinking  water,  better  preservation  and  storage  of 
food,  and  possibly  chemoprevention  for  high-risk 
populations  should  be  effective  preventive  meas- 
ures. Frequent  alpha-fetoprotein  (AFP)  screening 
in  high-risk  populations  is  highly  recommended  to 
detect  early  cases  of  PLC.  Careful  follow-up  of  the 
dynamic  changes  in  AFP  in  individuals  with  per- 
sistent low  levels  of  positive  AFP  is  important  for 
distinguishing  other  conditions  from  PLC.  Al- 
though much  work  remains  to  be  done  on  etiologi- 
cal agents  of  PLC  and  the  mechanism  of  oncogen- 
esis, it  is  time  that  larger  scale  control  measures  be 
put  into  effect  in  high-incidence  areas  to  discover 
if  one  of  the  most  common  cancers  in  the  world 
can  be  controlled.  (Rochester-PTT) 
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Descriptors:  'Water  pollution  effects,  'Pollution 
exposure,  'Drilling  fluids,  'Algae,  'Thalassia  tes- 
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A  flow-through  microcosm  system  was  developed 
to  assess  the  potential  influence  of  drilling  fluids  on 
Thalassia  testudinum  and  its  epiphytic  algae.  Drill- 
ing fluid  and  montmorillonite  clay  treatments  and  a 
control  were  used  for  seven  tests.  Six  week  expo- 
sure to  drilling  fluid  reduced  epiphyte  biomass,  but 
the  surviving  algae  did  not  differ  from  controls. 
Thalassia  productivity  measured  as  carbon  uptake 
and  growth  rate  was  reduced  by  a  ten-day  expo- 
sure to  drilling  fluid  concentrations  of  200  and 
1000  microliters  per  liter.  Thalassia  productivity 
was  reduced  by  drilling  fluid  exposure  in  summer 
and  fall  but  not  in  spring.  This  variation  in  re- 
sponse is  attributed  to  seasonal  changes  in  Thalas- 
sia allotment  and  storage  of  carbohydrates.  The 
effect  of  montmorillonite  clay  exposer  varied  in- 
consistently among  all  tests  for  both  Thalassia  and 
epiphytes.  (Author's  abstract) 
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crops,  Plant  growth,  Chlorophyll,  Plant  tissues, 
Synergistic  effects. 

Greenhouse  experiments  were  conducted  to  deter- 
mine the  influence  of  simulated  acid  rain  on  the 
phytotoxicity  of  chlorsulfuron,  a  grain  herbicide, 
on  velvetleaf  and  barley.  Plants  were  grown  in  a 
greenhouse  with  charcoal-filtered  air  and  exposed 
to  rain  of  three  acidity  levels  and  compared  with  a 
control.  Chlorosulfuron  was  applied  postemer- 
gence  to  seedlings  either  before  or  after  six  30- 
minute  simulated  rain  events.  Chlorsulfuron  rates 
were  0,  1  and  0,  20  grams  per  hectare  on  velvetleaf 
and  barley,  respectively.  Barley  showed  no  discer- 
nable  response  to  simulated  acid  rain  and/or  chlor- 
sulfuron treatments.  The  sequence  of  acid  rain 
exposure  in  relation  to  herbicide  treatment  did  not 
influence  the  response  of  velvetleaf  to  all  treat- 
ments. At  a  pH  value  of  2.5,  velvetleaf  failed  to 
attain  normal  height,  and  leaves  were  necrotic  and 
wrinkled  and  abcised  prematurely.  Chlorophyll 
concentration  of  plants  treated  with  acid  rain  of 
pH  2.5  was  consistently  lower  than  at  higher  pH 
levels.  Shoot  fresh  weight  of  velvetleaf  was  re- 
duced at  pH  2.5  and  the  phytotoxicity  of  chlorsul- 
furon was  enhanced  at  pH  values  of  2.5  and  3.4  as 
compared  to  pH  5.6.  No  such  synergistic  interac- 
tion was  observed  at  pH  4.3.  Further  studies  are 
needed  to  determine  the  physiological  and  bio- 
chemical bases  of  this  synergistic  interaction  be- 
tween chlorsulfuron  and  simulated  acid  rain  at  the 
lower  pH  levels.  (Author's  abstract) 
W87-04826 


RESIDENTIAL  HEALTH  STUDY  OF  FAMI- 
LIES LrvTNG  NEAR  THE  DRAKE  CHEMICAL 
SUPERFUND  SITE  EN  LOCK  HAVEN,  PENN- 
SYLVANIA, 

Pennsylvania  Dept.  of  Health,  Harrisburg.  Div.  of 

Environmental  Health. 

J.  N.  Logue,  and  J.  M.  Fox. 

Archives   of  Environmental    Health   AEHLAU, 

Vol.  41,  No.  4,  p  222-228,  July-August  1986.  1  fig, 

5  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, 'Lock  Haven,  'Superfund,  'Population  ex- 
posure, 'Waste  dumps,  'Health  effects,  'Public 
health,  Contamination,  Surveys,  Occupational  ex- 
posure, Pennsylvania. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

A  cross  sectional  health  survey  involving  a  group 
of  residents  of  the  Lock  Haven,  Pa.  area  who  live 
in  the  immediate  vicinity  of  the  Drake  Superfund 
site  was  conducted.  A  control  group  of  residents 
was  randomly  selected  from  the  remaining  areas  of 
Lock  Haven.  The  study  did  not  indicate  the  pres- 
ence of  any  serious  chronic  health  conditions  in  the 
exposed  group  as  compared  to  the  control  group. 
Significantly  more  individuals  in  the  exposed 
group  experienced  skin  problems  and  sleepiness  for 
at  least  one  month  before  the  survey.  This  may  be 
indicative  of  a  possible  association  between  direct 
human  exposure  to  toxic  chemicals  from  the  site 
and  the  manifestation  of  symptoms.  The  increased 
prevalence  of  these  symptoms  may  also  be  caused 
by  factors  such  as  stress,  occupational  exposure  or 
other  etiologic  agents  which  are  unrelated  to  con- 
taminants at  the  Drake  site,  or  may  be  a  spurious 
finding  due  to  chance  or  biased  reporting.  (Au- 
thor's abstract) 
W87-04827 


PILOT  STUDY  OF  SERUM  POLYCHLORI- 
NATED  BIPHENYL  LEVELS  IN  PERSONS  AT 
HIGH  RISK  OF  EXPOSURE  IN  RESIDENTIAL 
AND  OCCUPATIONAL  ENVIRONMENTS, 

Centers  for  Disease  Control,  Atlanta,  GA.  Center 

for  Environmental  Health. 

P.  A.  Stehr-Green,  D.  Ross,  J.  Liddle,  E.  Welty, 

and  G.  Steele. 

Archives   of  Environmental    Health    AEHLAU, 

Vol.  41,  No.  4,  p  240-244,  July-August  1986.  2  tab, 

8ref. 

Descriptors:  'Path  of  pollutants,  *Waste  disposal, 
•Water  pollution  effects,  *Public  health,  'Bloom- 
ington,  'Population  exposure,  'Waste  dumps, 
•Polychlorinated  biphenyls,  'Health  effects,  Occu- 
pational exposure,  Surveys. 

A  pilot  study  was  conducted  to  determine  whether 
persons  at  high  risk  of  exposure  to  three  waste  sites 
in  the  area  of  Bloominton,  Indiana  have  abnormal- 
ly elevated  serum  polychlorinated  biphenyl  (PCB) 
levels.  It  was  also  determined  which  environmen- 
tal pathways  might  have  contributed  most  to  these 
exposures.  A  screening  questionnaire  survey  of  995 
individuals  was  conducted.  On  the  basis  of  this 
data,  114  of  the  persons  who  had  the  greatest 
potential  for  exposure  were  selected  for  inclusion 
in  the  pilot  exposure  assessment  study.  People  re- 
siding near  the  studied  waste  sites  had  higher  than 
average  serum  PCB  levels  and  a  greater  percent- 
age had  abnormally  elevated  serum  PCB  levels  as 
compared  with  previously  characterized  popula- 
tions in  the  United  States.  Specific  pathways  of 
exposure  and  uptake  could  not  be  distinguished 
with  the  exception  of  those  persons  experiencing 
occupational  exposure  and,  possibly,  among  per- 
sons who  reportedly  salvaged  metal  from  discard- 
ed electrical  equipment  at  a  local  dump  site.  Expo- 
sures in  this  community  require  further  evaluation. 
(Author's  abstract) 
W87-04828 


CRAYFISH  PESTICIDE  DECIMATES  SPAN- 
ISH BIR  DS, 

D.  MacKenzie. 

New  Scientist  NWSCAL,  Vol.  112,  No.  1530,  p 

24,  October  16,  1986. 

Descriptors:  'Water  pollution  effects,  'Spain, 
•Pesticides,  'Waterfowl,  Marshes,  Contamination, 
Rice,  Crayfish,  Agricultural  development. 

About  30,000  birds  have  been  killed  as  a  result  of 
rice  farmers  use  of  an  illegal  methyl  paraben  pesti- 
cides to  control  the  crayfish  population  near 
Spain's  Donana  National  Park,  Europe's  richest 
bird  sanctuary.  Agricultural  development  has  al- 
ready endangered  the  park  resulting  in  falling 
water  levels  and  deliberate  drainage  of  private  land 
in  the  park  for  grazing.  So  far,  no  birds  have  died 
in  the  park  itself,  and  park  managers  hope  that 
flushing  the  marshes  with  uncontaminated  water 
will  prevent  this,  especially  when  northern  migra- 
tory birds  arrive  later  in  the  month.  (Michael-PTT) 
W87-04829 


PREDICTING  AQUEOUS  ALUMINIUM  CON- 
CENTRATIONS IN  NATURAL  WATERS, 


Maine  Univ.  at  Orono.  Dept.  of  Botany  and  Plant 

Pathology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04834 


TERATOGENIC  EFFECTS  OF  CADMIUM  ON 
BUFO  ARENARUM  DURING  GASTRULA- 
TION, 

Universidad  Nacional  de  Lomas  de  Zamora  (Ar- 
gentina). Inst,  de  Biologia  de  la  Reproduccion  y 
Desarrollo  Embrionario. 
C.  S.  Perez-Coll,  J.  Herkovits,  and  A.  Salibian. 
Experientia  EXPEAM,  Vol.  42,  No.  10,  p  1174- 
1176,  October  1986.  1  fig,  1  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Toads,  'Cadmium,  'Gastrulation, 
Animal  growth,  Animal  tissues,  Animal  physiolo- 
gy, Temperature  effects,  Amphibians,  Embryonic 
growth  stage,  Cadmium  chloride,  Heavy  metals. 

Developing  Bufo  arenarum  embryos  were  treated 
during  gastrulation  with  cadmium  chloride  at  sev- 
eral concentrations  to  establish  whether  effects 
such  as  skeletal  malformations,  behavioral  disor- 
ders, delayed  development  and  reduced  body  size 
were  related  to  the  particular  stage  of  development 
at  which  cadmium  exposure  was  experienced.  Ini- 
tial failures  at  gastrulation  resulted  mainly  in  axial 
incurvations,  microcephaly,  hydropsy  and  abnor- 
mal tail  formation.  Higher  temperature  had  a  dual 
effect.  At  high  cadmium  concentrations,  early  mal- 
formations were  significantly  increased,  but  a 
lower  concentrations,  a  higher  temperature  pre- 
vented alteration.  (Author's  abstract) 
W87-04840 


RESPONSES  OF  FRESHWATER  AMOEBAE 
TO  SALINITY  CHANGES, 

Toho  Univ.,  Tokyo  (Japan).   Dept.   of  Biology. 
N.  Oshima,  F.  Takeda,  and  K.  Ishii. 
Comparative    Biochemistry   and   Physiology   (A) 
CBPAB5,  Vol.  85,  No.  3,  p  395-399,  1986.  5  fig,  1 
tab,  1 1  ref. 

Descriptors:  'Water  pollution  effects,  'Salinity, 
'Amboebae,  'Acclimatization  Culturing  tech- 
niques, Adaptation,  Osmotic  pressure,  Potassium 
chloride,  Calcium  chloride,  Sucrose. 

The  response  of  freshwater  amobae  to  salinity 
changes  and  their  acclimatization  to  saline  condi- 
tions was  studied  by  characterizing  body  shape, 
locomotive  velocity,  and  capacity  for  attachment 
to  a  substratum.  Two  species  of  amoebae  were 
transferred  from  the  primary  culture  medium  to  a 
test  solution  containing  potassium  chloride  or  cal- 
cium chloride  and  then  rinsed  five  times  with  the 
test  solution.  The  rate  of  locomotion  was  deter- 
mined by  timing  the  transit  of  amoebae  over  four 
or  eight  divisions  of  an  ocular  micrometer  with  a 
stopwatch.  Locomotive  velocity  decreased  gradu- 
ally with  the  decrease  in  concentration  of  bathing 
saline.  A  sudden  decrease  in  velocity  occurred  in 
response  to  solutions  with  more  than  three  times 
the  salinity  of  the  culture  medium.  One  species  was 
able  to  adjust  itself  to  increased  salinity  within 
several  hours.  A  step-wise  effect  in  adaptation  was 
also  studied.  Amoebae  left  standing  in  a  high  salini- 
ty concentration  for  three  hours  were  returned  to 
the  standard  test  solution  and  the  rate  of  recovery 
to  normal  locomotion  was  examined.  It  was  ob- 
served that  cells  which  do  not  lose  their  ability  to 
adhere  to  the  substratum  during  a  three  hour  expo- 
sure to  very  high  salt  concentration  will  regain 
motile  activities  when  returned  to  a  neutral  solu- 
tion. When  only  osmotic  pressure  of  the  surround- 
ing medium  was  increased  by  the  addition  of  su- 
crose, a  smaller  decrease  in  velocity  and  more 
rapid  adaptation  was  observed  in  one  species.  (Mi- 
chael-PTT) 
W87-04841 


OIL  POLLUTION:  A  DECADE  OF  RESEARCH 
AND  MONITORING, 

Woods    Hole    Oceanographic    Institution,    MA. 

Dept.  of  Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04843 


LEPTOSPIROSIS  AS  AN  OCCUPATIONAL 
DISEASE, 

WHO/FAO  Collaborating  Centre  for  Research 
and  Reference  on  Leptospirosis,  Hereford  (Eng- 
land). 

S.  A.  Waitkins. 

British  Journal  of  Industrial  Medicine,  Vol.  43,  No. 
11,  p  721-725,  November  1986.  4  fig,  5  tab,  10  ref. 

Descriptors:  'Descriptors:  'Water  pollution  ef- 
fects, 'Farm  workers,  'Leptospirosis,  'Occupa- 
tional exposure,  'Pathogenic  bacteria,  'Public 
health,  Epidemiology,  Wastewater  facilities,  Farm 
wastes,  Recreation,  Infection. 

The  organism  causing  leptospirosis  is  a  spirochete 
belonging  to  the  genus  Leptospira  that  comprises 
two  distinct  species,  the  pathogenic  L  interrogans 
and  the  saprophyte  L  biflexa.  L  biflexa  is  a  non- 
parasite  commonly  found  in  fresh  water.  The  pres- 
ence of  biflexa  in  water  is  a  good  indicator  that  the 
environmental  conditions  support  the  survival  of 
pathogenic  leptospires.  In  the  past,  occupations 
associated  with  water  or  sewage  were  at  particular 
risk  from  leptospirosis,  partcularly  Weil's  disease. 
The  major  occupational  risk  today  is  among  farm 
workers.  There  is  an  additional  risk  of  exposure 
due  to  the  rapid  rise  in  recreational  use  of  fresh 
water  rivers,  canals  and  lakes.  A  new  emerging 
hazrds  is  those  infections  caused  by  cattle  associat- 
ed leptospirosis  that  causes  a  flu-like  illness.  Al- 
though farmers  in  the  dairy  industry  are  the  most 
likely  occupational  group  to  risk  this  infection, 
other  workers  such  as  verterinarians  and  butchers 
are  also  at  risk.  The  epidemiological  spread  of 
leptospirosis  has  changed.  No  longer  are  tradition- 
al occupations  such  as  miners,  sewer  workers  and 
fish  factory  workers  at  risk,  but  today's  emerging 
hazard  includes  farm  workers.  (Michael-PTT) 
W87-04845 


VENTTLATORY  AND  CARDIAC  REFLEX  RE- 
SPONSES TO  HYPOXIA  AND  NACN  IN  LEPI- 
SOSTEUS  OSSEUS,  AN  AK-BREATHTNG 
FISH, 

Texas  Univ.  at  Arlington.  Dept.  of  Biology. 

N.  J.  Smatresk. 

Physiological  Zoology  PHZOA9,  Vol.  59,  No.  4,  p 

385-397,   July-August   1986.   6  fig,   31   ref.   NSF 

Grant  PCM-8317914. 

Descriptors:  'Water  pollution  effects,  'Gills,  'Gar, 
•Hypoxia,  'Fish  physiology,  'Cyanide,  'Respira- 
tion, Ventilation,  Oxygen  requirements,  Chemore- 
ceptors. 

The  hypoxic  depression  of  gill  ventilation  and 
other  ventilatory  and  cardiovascular  responses  to 
hypoxia  were  studied  in  the  bimodal  breather, 
Lepisosteus  osseus.  Air-breathing  frequency  in- 
creased hyperbolically  as  water  P  sub  02  declined. 
Gill  ventilation  response  to  changes  in  water  P  sub 
02  was  complex.  Opercular  pressure  initially  in- 
creased as  P  sub  02  fell,  reaching  maximum  levels 
between  75  and  125  torr  P  sub  02.  As  P  sub  02 
fell  further,  opercular  pressure  decreased  to  about 
50%  of  its  maximum  level.  Heart  rate  rose  as  P  sub 
02  fell.  Gill  ventilation  frequency  did  not  change 
significantly  with  hypoxia.  A  one-to-one  correla- 
tion between  heart  rate  and  gill  ventilation  was 
observed  in  four  of  nine  fish  in  which  heart  rate 
was  measured,  during  normoxia  only.  The  P  sub 
02  level  in  the  dorsal  aorta  (DA)  fell  with  hypox- 
ia, but  did  not  change  significantly  in  the  ventral 
aorta  (VA)  at  any  level  of  aquatic  hypoxia.  Exter- 
nal administration  of  NaCN  had  a  large  stimula- 
tory effect  on  air-breathing  frequency,  but  did  not 
significantly  affect  gill  ventilation.  Internal  injec- 
tions of  NaCN  into  either  the  DA  or  V A  produced 
a  prolonged  stimulation  of  gill  ventilation  and  tran- 
siently stimulated  air  breathing,  but  the  response  to 
VA  injections  was  much  quicker.  Heart  rate  was 
not  significantly  affected  by  NCN.  The  data  sug- 
gest that  air  breathing  is  initiated  on  stimulation  of 
external  chemoreceptors  located  in  or  near  the 
gills,  while  gill  ventilation  is  controlled  by  internal 
chemoreceptors.  The  depression  of  gill  ventilation 
seen  during  hypoxia  suggests  that  internal  chemor- 
eceptors are  positioned  where  they  are  able  to 
sense  the  increased  flow  of  oxygenated  pulmonary 
blood  during  intense  air  breathing.  (Author's  ab- 
stract) 
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W87-04846 


THRESHOLDS    IN    EUTROPH1CATION    OF 
NATURAL  WATERS, 

Tsukuba  Univ.   (Japan).   Inst,   of  Biological   Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04853 


SELENIUM  AND  HEAVY  METALS  IN  SAN 
FRANCISCO  BAY  DHTNG  DUCKS, 

Patuxent  Wildlife  Research  Center,  Davis,  CA. 

Pacific  Coast  Field  Station. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04856 


ASSESSMENT  OF  A  NATURAL  WETLAND  RE- 
CEIVING SEWAGE  EFFLUENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

M.  Finlayson,  P.  Cullen,  D.  Mitchell,  and  A. 
Chick. 

Australian  Journal  of  Ecology  AJECDQ,  Vol.  11, 
No.  1,  p  33-47,  March  1986.  4  fig,  10  tab,  46  ref. 

Descriptors:  *Effluents,  *Water  pollution  effects, 
♦Waste  disposal,  'Nutrient  removal,  'Aquatic 
weed  control,  'Wetlands,  'Wastewater,  Turbidity, 
Hydrogen  ion  concentration,  Conductivity,  Dis- 
solved oxygen,  Phosphorus,  Nitrogen,  Seasonal 
variation,  Plant  populations,  Plant  growth,  Aquatic 
weeds,  Biomass,  Sediments,  Performance  evalua- 
tion. 

Assessment  of  the  performance  of  a  wetland  domi- 
nated by  opportunistic  weeds  in  removing  nutri- 
ents from  a  secondary  sewage  effluent  was  studied 
at  Thredbo  in  Kosciusko  National  Park.  Water 
quality  sampling  of  the  inflow  and  outflow  showed 
a  reduction  in  turbidity,  pH  and  conductivity  with 
passage  through  the  wetland.  Dissolved  oxygen 
levels  also  decreased.  In  summer,  the  phosphorus 
load  was  reduced  by  44%  as  wastewater  moved 
through  the  wetland,  and  the  nitrogen  load  was 
reduced  by  65%.  Winter  retentions  were  10  and 
14%  of  inflowing  loads,  respectively.  In  the 
second  year  of  the  study  there  was  a  net  release  of 
phosphorus  and  reduced  retention  of  nitrogen. 
This  resulted  from  a  physical  disturbance  of  the 
wetland.  Vegetation  downstream  of  the  effluent 
inflow  was  dominated  by  the  opportunistic  weeds 
Epilobium  sarmantaceum  and  Rumex  crispus. 
Carex  gaudichaudiana  and  Baeckea  gunniana 
dominated  upstream.  Marked  seasonal  changes  in 
vigor  and  biomass  were  recorded.  Plants,  but  not 
sediments,  downstream  of  the  inflow  contained 
more  nutrients  than  those  upstream.  Seed  bank 
analysis  showed  more  seeds  downstream  than  up- 
stream. A  moist  treatment  promoted  more  seed 
germination  than  flooded  treatment.  E.  sarmanta- 
ceum and  to  a  lesser  extent  R.  crispus  dominated  in 
each  treatment.  The  channels  of  the  wetland  have 
been  blocked  and  planted  with  Phragmites  australis 
and  Schoenoplectus  validus  in  a  effort  to  promote 
greater  water  retention  and  replace  weed  species. 
(Author's  abstract) 
W87-04860 


STUDD2S  ON  THE  ENVTRONMENTAL  FATE 
OF  CARBARYL  AS  A  FUNCTION  OF  PH, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Entomolo- 
gy- 

S.  W.  Fisher,  and  T.  W.  Lohner. 
Archives   of  Environmental   Contamination   and 
Toxicology  AECTCV,  Vol.  15,  No.  6,  p  661-667, 
1986.  2  fig,  4  tab,  24  ref. 

Descriptors:  •Carbaryl,  *Fate  of  pollutants,  'Hy- 
drogen ion  concentration,  'Toxicity,  Microenvir- 
onments,  Contamination,  Biodegradation,  Aquatic 
animals,  Metabolism. 

The  effects  of  pH  on  the  environmental  fate  of  the 
pesticide  carbaryl  were  determined  in  acute  toxici- 
ty tests,  microcosm  analyses  and  abiotic  water 
stability  studies.  The  toxicity  of  carbaryl  varied 
significantly  with  pH  in  24-hour  toxicity  tests  with 
Cnironomus  riparius.  Toxicity  was  greatest  at  pH 


4.  The  chemical  was  equitoxic  at  pH  6  and  pH  8. 
Greater  amounts  of  carbaryl  were  detected  in 
water  at  pH  4,  both  in  the  microcosm  and  abiotic 
studies,  than  at  pH  6  and  pH  8.  In  spite  of  the 
marked  persistence  of  carbaryl  in  water  at  pH  4, 
only  minor  differences  were  seen  in  the  amount  of 
parent  compound  in  the  microcosm  organisms  as  a 
function  of  pH  because  of  the  facility  with  which 
carbaryl  was  degraded.  The  hazard  associated  with 
aquatic  contamination  by  carbaryl  is  affected  by 
pH,  but  is  most  significant  when  contamination  of 
the  water  exceeds  the  capacity  of  aquatic  biota  to 
metabolize  the  chemical.  These  data  underscore 
the  need  to  consider  physical  factors  which  affect 
environmental  fate,  particularly  in  environments  in 
which  biotic  degradation  is  minimal.  (Author's  ab- 
stract) 
W87-04876 


HEALTH  IMPACT  OF  ACIDIC  DEPOSITION, 

World  Health  Organization,  Copenhagen  (Den- 
mark). 

H.  E.  Allen,  M.  Benarie,  V.  Bencko,  R.  de  Boeck, 
and  F.  J.  J.  Brinkmann. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  52,  No.  3,  p  157-187,  July  1986.  3  fig,  1  tab, 
140  ref,  2  append. 

Descriptors:  *Acid  rain,  'Health  effects,  'Deposi- 
tion, 'Public  health,  'Water  pollution  sources, 
Drinking  water,  Contamination,  Fate  of  pollutants, 
Groundwater,  Leaching,  Sudden  infant  death  syn- 
drom, Sediments,  Plumbing,  Water  quality,  Hydro- 
gen ion  concentration,  Fish,  Accumulation,  Alka- 
linity, Trace  elements,  Mercury,  Epidemiology, 
Watersheds,  Monitoring,  Air  pollution. 

The  results  of  a  World  Health  Organization  Office 
for  Europe  working  group  investigation  of  the 
public  health  implications  of  acidic  deposition  are 
reviewed.  Available  data  indicate  minimal  risk  to 
healthy  individuals  from  inhalation  of  acidic  aero- 
sols at  ambient  conditions,  but  sensitive  groups 
may  suffer  pulmonary  effects  from  short  term  ex- 
posures. Acid  rain  may  affect  drinking  water  qual- 
ity or  alter  the  intake  of  trace  elements  by  fish, 
shellfish,  game  or  crops.  Leaching  of  toxic  materi- 
als from  watersheds  or  sediments  into  groundwater 
or  surface  water  can  increase  acidification  of 
drinking  water  supplies  and  reduce  drinking  water 
quality.  One  aspect  of  acidified  sources  is  the  in- 
creased agressi  veness  of  water  to  plumbing  materi- 
als. Reduction  of  pH  and  alkalinity  in  lakes  and 
streams  can  enhance  mobilization  of  metals,  in- 
crease trace  element  concentration  in  plants  and 
plankton  and  lead  to  enhanced  mercury  concentra- 
tion in  fish.  There  is  no  evidence  to  suggest  that 
acidic  deposition  increases  the  risk  of  sudden  infant 
death  syndrome  (SIDS),  and  indoor  air  pollution 
has  not  yet  proved  to  be  a  factor.  Recommenda- 
tions for  dealing  with  the  acidic  deposition  prob- 
lem include  establishment  of  monitoring  networks 
and  improving  monitoring  procedures,  additional 
research  on  direct  and  indirect  health  effects  and 
epidemiological  study  of  a  possible  association  be- 
tween air  pollution  and  SIDS.  (Michael-PTT) 
W87-04879 


LONG-RANGE  AIR  POLLUTION:  A  THREAT 
TO  EUROPEAN  FORESTS, 

For  primary  bibliographic   entry   see   Field   5G. 
W87-04891 


EFFECTS  OF  SODL  CONTAMINATION  WITH 
COPPER,  LEAD  AND  ARSENIC  ON  THE 
GROWTH  AND  COMPOSITION  OF  PLANTS: 
H.  EFFECTS  OF  SOURCE  CONTAMINATION, 
VARYING  SODL  PH,  AND  PRIOR  WATER- 
LOGGING, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Glen  Osmond  (Australia).  Div.  of 
Soils. 

R.  H.  Merry,  K.  G.  Tiller,  and  A.  M.  Alston. 
Plant  and  Soil  PLSOA2,  Vol.  95,  No.  2,  p  255-269, 
1986.  3  fig,  4  tab,  16  ref. 

Descriptors:  'Bioaccumulation,  'Tissue  analysis, 
'Soil  contamination,  'Copper,  'Lead,  'Arsenic, 
'Plant  growth,  'Plant  physiology,  'Water  pollu- 
tion effects,  'Waterlogging,  'Hydrogen  ion  con- 


centration, Vegetation  effects,  Crop  production, 
Vegetable  crops,  Acidity,  Accumulation,  Heavy 
metals,  Soil  types,  Industrial  wastes,  Toxicity, 
Land  application. 

The  effects  of  soil  pH  and  prior  waterlogging  on 
the  uptake  of  copper,  lead,  and  arsenic  by  radish 
and  silver  beet  were  investigated  using  eight  soils. 
Lead  and  copper  concentrations  of  the  plants  de- 
creased with  increasing  soil  pH,  the  effect  being 
more  marked  in  the  more  highly  contaminated 
soils.  Relatively  more  copper  than  lead  was  trans- 
located to  the  tops  of  the  radish  plants.  Arsenic 
concentrations  were  less  sensitive  to  changes  in 
soil  pH.  Lower  yields,  lower  copper  concentra- 
tions in  silver  beet,  and  toxicity  symptoms  in  some 
acid  soil  treatments  were  more  likely  due  to  alumi- 
num and/or  manganese  than  to  excess  copper, 
lead,  or  arsenic.  The  prior  waterlogging  treatment 
had  few  effects  that  were  interpretable  in  terms  of 
soil  analysis  or  plant  composition.  The  soils  used 
behaved  similarly  no  matter  what  the  source  of 
contamination,  except  that  soils  dosed  with  copper, 
lead,  and  arsenic  did  not  always  behave  in  the 
same  manner  as  did  soils  contaminated  with  or- 
chard sprays  in  the  field,  emphasizing  problems  of 
interpretation  of  results  obtained  with  freshly 
amended  soils  compared  to  soils  contaminated  in 
the  field.  (Author's  abstract) 
W87-04896 


SALT  RESISTANCE  OF  CHICKPEA  GENO- 
TYPES IN  SOLUTIONS  SALINIZED  WITH 
NACL  OR  NA2S04, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-04897 


EFFECTS  OF  SALINITY  AND  TEMPERATURE 

ON  THE  IN  VITRO  METABOLISM  OF  THE 

ORGANOPHOSPHORUS  INSECTICIDE  FENI- 

TROTHION  BY  THE  BLUE  CRAB,  CALLTN- 

ECTES  SAProUS, 

Florida  Univ.,  Gainesville.  Dept.  of  Food  Science 

and  Human  Nutrition. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04901 


EFFECTS  OF  SIMULATED  ACIDIC  RAIN  ON 
WASH-OFF  OF  FUNGICIDES  AND  CONTROL 
OF  LATE  BLIGHT  ON  POTATO  LEAVES, 

Boyce  Thompson  Inst,  for  Plant  Research,  Ithaca, 

NY. 

A.  H.  C.  van  Bruggen,  J.  F.  Osmeloski,  and  J.  S. 

Jacobson. 

Phytopathology  PHYTAJ,  Vol.  76,  No.  8,  p  800- 

804,  August  1986.  8  tab,  23  ref. 

Descriptors:  'Wash  off,  'Path  of  pollutants,  'Sim- 
ulated rainfall,  'Acid  rain,  'Fungicides,  'Potato 
blight,  'Potatoes,  'Plant  diseases,  'Water  pollution 
effects,  Rainfall,  Pesticides,  Vegetable  crops,  Acid- 
ity, Chromatography,  Gas  chromatography, 
Leaves. 

The  effects  of  simulated  acidic  rain  at  two  pH 
levels  (2.8  and  4.6)  on  removal  of  five  fungicides  in 
each  of  two  formulations  (wettable  powders  and 
flowables)  on  three  potato  cultivars  (Norchip, 
Monona,  and  Katahdin)  were  investigated  in  a 
series  of  factorial  experiments.  Residual  fungicide 
on  leaf  disks  was  determined  by  atomic  absorption 
spectroscopy  for  maneb,  mancozeb,  and  copper 
hydroxide,  by  gas  chromatography  with  electron 
capture  detection  for  chlorothaloml,  and  by  yeast 
bioassay  for  triphenyltin  hydroxide  (TPTH). 
Wash-off  of  TPTH  and  copper  hydroxide  from 
potato  leaves  was  significantly  increased  by  simu- 
lated rain  at  pH  2.8  compared  with  rain  at  pH  4.6 
regardless  of  fungicide  formulation  and  potato  cul- 
tivar.  Removal  of  maneb,  mancozeb,  and  chloroth- 
alonil  was  not  affected  by  acidity  of  simulated  rain. 
Regardless  of  acidity  of  simulated  rain,  wettable 
powders  were  removed  more  effectively  than 
flowables.  Despite  13-83%  removal  of  fungicides 
from  foliage  by  simulated  acidic  rain,  late  blight 
control  was  still  significant  compared  with  plants 
not  treated  with  fungicide.  Phytophthora  infestans 
infection  of  potato  leaves  sprayed  with  TPTH  was 
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higher  after  an  acid  rain  treatment  at  pH  2.8  than 
at  pH  4.6,  but  the  increased  infection  was  ascribed 
to  enhanced  susceptibility  of  foliage  to  late  blight 
caused  by  rain  at  pH  2.8  rather  than  to  increased 
removal  of  the  fungicide  per  se.  (Author's  abstract) 
W87-O4902 


RESTORING   THE   FLOW   OF   A    FINISHED 
WATER  PIPELINE, 

Onondaga    County    Metropolitan    Water    Board, 

Clay,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04904 


CHEMICAL  PRODUCTS  AND  TOXICOLOGIC 
EFFECTS  OF  DISINFECTION, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Drinking  Water  Research  Div. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04910 


DIRECT   DISTRIBUTION    MODEL   FOR   RE- 
GIONAL AQUATIC  ACIDIFICATION, 

Carnegie-Mellon  Univ.,  Pittsburgh,  PA.  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04941 


REPRODUCTIVE  FAILURE  IN  COMMON 
SEALS  FEEDING  ON  FISH  FROM  POLLUTED 
COASTAL  WATERS, 

Rijksinstituut  voor  Natuurbeheer,  Texel  (Nether- 
lands). Dept.  of  Estuarine  Ecology. 
P.  J.  H.  Reijnders. 

Nature  NATUAS,  Vol.  324,  No.  6096,  p  456-457, 
December  4,  1986.  1  fig,  27  ref. 

Descriptors:  •Coastal  waters,  *Seals,  •Reproduc- 
tive failure,  •Polychlorinated  biphenyls,  *Path  of 
pollutants,  •Rood  chains,  *Water  pollution  effects, 
•Tissue  analysis,  'Population  dynamics,  Aquatic 
animals,  Wadden  Sea,  Netherlands,  Aquatic  popu- 
lations, Populations,  Pollutants,  Fish,  Reproduc- 
tion. 

The  population  of  common  seal  Phoca  vitulina  in 
the  westernmost  part  of  the  Wadden  Sea,  The 
Netherlands,  has  collapsed  during  the  past  few 
decades.  Between  1950  and  1975  the  population 
dropped  from  more  than  3,000  to  less  than  500 
animals.  Comparative  studies  of  common  seal  pop- 
ulations from  different  parts  of  the  Wadden  Sea 
reveal  that  pup  production  has  declined  sharply 
only  in  the  western  (Dutch)  part.  A  comparative 
toxicological  study  on  the  levels  of  heavy  metals 
and  organochlorines  in  tissue  of  seals  from  the 
western  and  northern  parts  of  the  Wadden  Sea 
shows  that  only  the  polychlorinated  biphenyl 
(PCB)  levels  differ  significantly.  This  is  predomi- 
nantly a  result  of  PCB  pollution  from  the  river 
Rhine,  which  mainly  affects  the  western  (Dutch) 
part.  PCBs  are  thought  to  be  responsible  for  the 
low  rate  of  reproduction  in  Dutch  common  seals 
on  the  basis  of  epidemiological  and  experimental 
data  on  the  ability  of  PCBs  to  interfere  with  mam- 
malian reproduction.  It  is  reported  that  the  repro- 
ductive failure  in  common  seals  from  the  Dutch 
Wadden  Sea  is  related  to  feeding  on  fish  from  that 
polluted  area.  This  is  the  first  demonstration  of  a 
causal  relationship  between  naturally  occurring 
levels  of  pollutants  and  a  physiological  response  in 
marine  mammals.  (Author's  abstract) 
W87-04986 


OUTBREAK  OF  GASTROENTERITIS  ON  A 
PASSENGER  CRUISE  SHIP, 

Central   Public  Health  Lab.,   London  (England). 
Communicable  Disease  Surveillance  Centre. 
M.  C.  O'Mahony,  N.  D.  Noah,  B.  Evans,  D. 
Harper,  and  B.  Rowe. 

The  Journal  of  Hygiene  JOHYAY,  Vol.  97,  No.  2, 
p  229-236,  October  1986.  1  fig,  2  tab,  4  ref. 

Descriptors:  'Drinking  water,  'Water  pollution 
sources,  'Gastroenteritis,  'Escherichia  coli, 
•Public  health,  *Pollutant  identification,  'Epide- 
mics, 'Coliforms,  'Water  pollution  effects,  Bacte- 
ria, Water  storage,  Wastewater,  Pollutants,  Suble- 
thal effects,  Water  supply,  Domestic  water. 


In  an  outbreak  of  gastroenteritis  on  board  a  cruise 
ship  25 1  passengers  and  5 1  crew  were  affected  and 
consulted  the  ship's  surgeon  during  a  14-day 
period.  There  was  a  significant  association  between 
consumption  of  cabin  tap  water  and  reported  ill- 
ness in  passengers.  Enterotoxigenic  Escherichia 
coli  were  isolated  from  passengers  and  crew  and 
coliforms  were  found  in  the  main  water  storage 
tank.  Contamination  of  inadequately  chlorinated 
water  by  sewage  was  the  most  likely  source  of 
infection.  A  low  level  of  reported  illness  and  late 
recognition  of  the  outbreak  delayed  investigation 
of  what  was  probably  the  latest  in  a  series  of 
outbreaks  of  gastrointestinal  illness  on  board  this 
ship.  There  is  a  need  for  a  national  surveillance 
program  which  would  monitor  the  extent  of  illness 
on  board  passenger  cruise  ships  as  well  as  a  stand- 
ard approach  to  the  action  taken  when  levels  of 
reported  illness  rise  above  a  defined  level.  (Au- 
thor's abstract) 
W87-04987 


SALMONELLOSIS  IN  TWO  DAIRY  HERDS 
ASSOCIATED  WITH  A  SEWAGE  FARM  AND 
WATER  RECLAMATION  PLANT, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Loughborough  (England).  Veterinary  Investiga- 
tion Centre. 

F.  G.  Clegg,  C.  Wray,  A.  L.  Duncan,  and  W.  T. 
Appleyard. 

The  Journal  of  Hygiene  JOHYAY,  Vol.  97,  No.  2, 
p   237-246,   October    1986.    1   fig,   3   tab,    12  ref. 

Descriptors:  'Land  disposal,  'Water  pollution  ef- 
fects, 'Pollutant  identification,  'Waste  disposal, 
'Sludge  utilization,  'Public  health,  'Salmonella, 
'Bacteria,  'Dairy  industry,  Wastewater,  Sewage 
bacteria,  Infection,  Diseases,  Pathology,  Agricul- 
ture, Environmental  effects. 

Two  dairy  herds,  situated  on  a  sewage  farm,  were 
monitored  for  the  presence  of  salmonellas  follow- 
ing outbreaks  of  Salmonella  dublin  infection.  In 
addition  a  S.  dublin  control  scheme,  which  in- 
volved examination  of  adult  animals  and  calf  vacci- 
nation, was  instigated.  During  the  period  1975-84, 
12  salmonella  serotypes  and  10  phage  types  of  S. 
typhimurium  were  isolated  from  the  cattle  and 
their  environment  although  their  presence  was 
seldom  associated  with  diseases.  Two  adult  S. 
dublin  excreters  were  detected  but  it  was  conclud- 
ed that  none  of  the  tests  employed  to  examine  the 
adult  animals  was  sensitive  enough.  The  preva- 
lence of  disease  in  the  calves  was  low  and  although 
vaccination  may  have  been  beneficial  it  did  not 
eradicate  S.  dublin  infection.  Thus  S.  dublin  per- 
sisted in  adults  and  calves  during  the  8-year  period 
but  its  presence  was  seldom  associated  with  dis- 
ease. The  results  are  discussed  with  regard  to  the 
disease  risk  to  animals  from  the  agricultural  use  of 
sewage  sludge  and  the  public  health  aspects.  (Au- 
thor's abstract) 
W87-04988 


TBT:  AN  ENVIRONMENTAL  DILEMMA, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
E.  D.  Goldberg. 

Environment  ENTVAR,  Vol.  28,  No.  8,  p  17- 
20,42-44,  October  1986.  1  tab,  10  ref. 

Descriptors:  'Water  pollution  sources,  'Ships, 
•Antifouling  agents,  'Heavy  metals,  'Tributyl  tin 
compounds,  'Environmental  quality,  'Water  pol- 
lution effects,  'Algicides,  'Barnacles,  Toxicity, 
Surface  sealing,  Algae,  Crustaceans,  Algal  control, 
Pollutants,  Toxins,  Pesticides. 

Tributyl  tin  (TBT)  compounds  are  extremely  toxic 
chemicals  which  were  devised  as  antifouling 
agents  for  inclusion  in  paints  to  protect  the  surfaces 
of  ships  and  other  marine  structures  from  the 
growth  of  marine  organisms.  When  algae  and  bar- 
nacles accumulate  on  the  bottoms  of  vessels,  the 
drag  is  increased  which,  in  turn  increases  fuel 
consumption.  Use  of  TBT  compounds  results  in 
economic  savings  in  fossil  fuel  and  maintenance, 
but  it  also  causes  the  loss  of  indigenous  organisms 
from  marinas,  harbors,  and  adjacent  waters  and  the 
destruction  of  commercially  grown  oysters. 
French  and  English  solutions  to  the  dilemma  were 
presented  along  with  the  results  of  TBT  monitor- 


ing studies  in  coastal  waters  of  the  U.S.A.  and 
Canada.  A  comparison  was  drawn  between  TBT 
and  DDT  and  regulatory  options  were  suggested 
based  on  those  established  for  DDT.  (Wood-PTT) 
W87-04996 


ECOLOGY  OF  SCENEDESMUS  BLOOMS, 

Osmania    Univ.,    Hyderabad    (India).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04999 


EICHHORNIA  CRASSIPES  (MART)  SOLMS  IN 
RELATION  TO  PH, 

Regional  Research  Lab.,  Hyderabad  (India).  Bio- 
control  Unit. 

K.  Jamil,  M.  Z.  Jamil,  P.  V.  R.  Rao,  and  G. 
Thyagarajan. 

Indian  Journal  of  Botany  UBODX,  Vol.  8,  No.  2, 
p  156-158,  December  1985.  1  tab,  5  ref. 

Descriptors:  'Plant  physiology,  *Water  hyacinths, 
•Heavy  metals,  'Hydrogen  ion  concentration, 
'Detoxification,  'Decontamination,  'Neutraliza- 
tion, 'Water  pollution  effects,  'Water  pollution 
control,  Pollutants,  Lakes,  Streams. 

The  ability  of  water  hyacinths  to  absorb  heavy 
metals  from  aquatic  medium  was  reported  earlier. 
The  plant  is  also  able  to  adjust  itself  to  withstand 
the  effect  of  pH  changes  in  the  aquatic  environ- 
ment. The  remarkable  ability  of  the  plant  to  neu- 
tralize some  very  acidic  solutions  is  found  in  the 
case  of  copper,  cadmium  and  zinc  solutions;  how- 
ever, it  could  not  neutralize  iron  solutions  and 
developed  visible  symptoms  of  physiological  im- 
balance and  finally  died.  These  results  suggest  that 
the  water  hyacinth  could  be  selectively  employed 
to  detoxify  lakes  and  streams.  (Author's  abstract) 
W87-05001 


MODELLING  THE  FATE  OF  MIREX  AND 
LINDANE  IN  LAKE  ONTARIO,  OFF  THE  NI- 
AGARA RIVER  MOUTH, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Simulation  Section. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05002 


EFFECTS  OF  SIMULATED  ACTD  RAIN  ON 
GERMINA1TVE  CAPACITY,  GROWTH  AND 
MORPHOLOGY  OF  FOREST  TREE  SEED- 
LINGS, 

Maritimes   Forest   Research   Centre,   Fredericton 

(New  Brunswick). 

K.  Percy. 

New  Phytologist  NEPHAV,  Vol.   104,  No.  3,  p 

473-484,  November  1986.  1  fig,  9  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Forests, 
•Simulated  rainfall,  'Pollutants,  'Acid  rain,  'Ger- 
mination, 'Plant  morphology,  'Rainfall,  Trees, 
Simulation,  Conifers,  Deciduous  trees,  Hydrogen 
ion  concentration,  Growth,  Morphology,  Seed- 
lings. 

Acid  rain-induced  direct  injury  to  forest  tree  seed- 
lings was  investigated  in  specially  designed  con- 
trolled-environment  simulated-rainfall  chambers. 
Seed  germinative  capacity,  seedling  survival,  seed- 
ling growth  and  morphological  responses  to  simu- 
lated rains  of  pH  5.6,  4.6,  3.6  and  2.6  were  exam- 
ined during  the  first  growth  cycle  in  11  commer- 
cially important  north  temperate  tree  species.  Ger- 
minative capacity  was  weakly  responsive  to  rain 
pH,  while  seedling  survival  was  more  sensitive.  No 
evidence  of  macroscopic  foliar  injury  was  ob- 
served at  rain  pH  >  2.6.  Treatment  with  pH  <  or 
=  4.6  rain  was  sufficient  to  induce  statistically 
significant  growth  reductions  and  morphological 
changes  in  coniferous  seedlings.  Response  varied 
with  species,  treatment  pH  and  parameter  meas- 
ured. No  consistent  growth  stimulations  were  ob- 
served. Initiation  of  primary  needles,  axillary  mer- 
istems  and  shoot  apex  height  were  most  affected 
by  simulated  pH.  Deciduous  species  were  consid- 
erably more  resistant  than  coniferous  species. 
Treatment  with  rain  of  pH  2.6  was  generally  re- 
quired to  induce  significant  gTowth  reductions  in 
deciduous  seedlings.  (Author's  abstract) 
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W87-05008 


EFFECTS  OF  CHEMICALLY  CONTAMINAT- 
ED SEWAGE  SLUDGE  ON  AN  APHID  POPU- 
LATION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 

T.  W.  Culliney,  and  D.  Pimentel. 

Ecology  ECOLAR,  Vol.  67,  No.  6,  p  1665-1669, 

December  1986.  2  fig,  1  tab,  55  ref.  EPA  Grant 

R81079O-01-O. 

Descriptors:  *Path  of  Pollutants,  'Sludge  disposal, 
'Aphids,  'Ecological  effects,  Contaminants,  Nutri- 
tion, Toxicity,  Agriculture,  Demography,  Envi- 
ronmental effects,  New  York,  Pollutants,  Insects, 
Sludge,  Survival,  Reproduction,  Diets,  Population 
exposure. 

Survival  and  fecundity  of  green  peach  aphids, 
Myzus  persicae,  were  markedly  reduced  when 
they  were  fed  on  collard  plants  grown  in  pots  of 
soil  treated  with  chemically  contaminated  sewage 
sludge,  as  compared  to  populations  on  potted 
plants  grown  in  uncontaminated  sludge  or  on  fer- 
tilized soil  (control).  Calculated  demographic  pa- 
rameters differed  significantly  between  the  con- 
taminated sludge  and  uncontaminated  sludge  popu- 
lations and  between  the  contaminated  sludge  and 
control  populations.  No  significant  differences 
were  detected  between  the  uncontaminated  sludge 
and  control  populations.  The  ecological  effects  on 
the  aphids  suggest  that  plant  uptake  and  transloca- 
tion of  chemicals  from  the  contaminated  sludge 
affected  aphid  fitness  through  direct  toxicity  and/ 
or  reduced  nutritional  value  of  the  plant.  The 
results  indicate  that  phytophagous  insects  may  be 
affected  by  chemical  contaminants  in  sewage 
sludge  used  in  agriculture.  (Author's  abstract) 
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URINARY  MUTAGENS  EN  MUNICIPAL 
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MENT WORKERS, 
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American  Journal  of  Epidemiology  AJEPAS,  Vol. 

124,  No.  6,  p  884-893,  December  1986.  5  tab,  42 

ref. 

Descriptors:  'Water  pollution  effects,  'Mutagens, 
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exposure,  'Urine,  'Ames  test,  Enzymes,  Public 
health,  Epidemiology,  New  York,  Population  ex- 
posure. 

About  60,000  chemicals  are  presently  in  use  in  the 
United  States,  and  an  additional  700  to  1,000  are 
introduced  into  commerce  annually.  A  consider- 
able portion  of  these  chemicals  are  flushed  as  re- 
siduals into  sewage  treatment  plants.  Typically,  in 
large  cities,  well  over  100-200  industries  may  be 
served  by  a  single  sewage  treatment  plant.  There- 
fore, a  virtual  galaxy  of  chemicals  may  be  present 
in  a  single  sludge.  In  view  of  the  potential  exposure 
of  sewage  treatment  workers  to  a  multitude  of 
mutagenic  substances,  the  frequency  of  urinary 
mutagens  was  measured  by  the  Ames  test  among  a 
sample  of  164  sewage  treatment  workers  employed 
in  14  sewage  treatment  plants  which  processed 
between  3  and  10  million  gallons  of  sewage  daily  in 
New  York  State  between  March  and  July,  1984. 
The  frequency  was  compared  to  that  observed  in 
72  water  treatment  employees  in  the  same  munici- 
palities. Sewage  workers  had  a  significantly  higher 
risk  for  urinary  mutagens  after  controlling  for 
smoking,  using  the  Ames  test,  both  with  and  with- 
out the  addition  of  the  liver  microsomal  homog- 
enate,  S-9.  More  precise  methods  of  measuring 
exposure  in  epidemiologic  studies,  particularly  in 
environmental  and  occupational  epidemiology,  are 
in  various  stages  of  development.  (Alexander- 
PTT) 
W87-05027 


OUTBREAK  OF  STAPHYLOCOCCAL  SKTN  DE- 
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Centers  for  Disease  Control,  Atlanta,  GA.  Div.  of 

Field  Services. 

M.  D.  Decker,  J.  A.  Lybarger,  W.  K.  Vaughn,  R. 

H.  Hutcheson,  and  W.  Schaffher. 

American  Journal  of  Epidemiology  AJEPAS,  Vol. 

124,  No.  6,  p  969-976,  December  1986.  1  fig,  2  tab, 

15  ref. 

Descriptors:  'River  rafting  guides,  'Skin  infec- 
tions, 'Staphylococcus,  'Epidemics,  'Occupation- 
al exposure,  'Water  pollution  effects,  'Recreation, 
Case  studies,  Immersion,  Human  diseases. 

Outbreaks  of  staphylococcal  skin  infections  among 
healthy  adults  are  most  unusual.  The  authors 
report  an  epidemic  of  skin  infections  due  to  Staph- 
ylococcus aureus  that  involved  river  rafting  guides 
in  Tennessee,  South  Carolina,  and  North  Carolina 
in  summer  1982.  Infections  occurred  only  among 
employees  of  the  rafting  companies  that  provided 
communal,  on-site  housing;  carriage  rates  of  S. 
aureus  were  as  high  as  89%  at  those  companies.  A 
case-control  study  found  that  having  had  an  infect- 
ed roommate  was  significantly  associated  with  in- 
fection, as  was  working  at  the  livery  with  the  most 
crowded  housing.  This  outbreak  appeared  to  be 
due  to  two  factors:  frequent  minor  skin  wounds 
acquired  while  rafting,  and  prolonged  close  con- 
tact among  the  persons  with  wounds.  It  is  likely 
that  crowding  and  exposure  to  infected  wounds 
led  to  elevated  S.  aureus  carriage  rates,  which  in 
turn  increased  the  probability  that  wounds  would 
become  infected.  Repeated  immersion  in  water 
likely  enhanced  the  development  of  infections. 
(Author's  abstract) 
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METAL  ASSOCIATIONS  IN  ANOXIC  SEDI- 
MENTS AND  CHANGES  FOLLOWING 
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Technische  Univ.   Hamburg-Harburg   (Germany, 

F.R.). 

For  primary  bibliographic  entry  see  Field  5E. 
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Cadmium  is  an  important  environmental  contami- 
nant, not  only  because  of  its  phytotoxicity,  but  also 
because  its  uptake  and  accumulation  in  plants  may 
introduce  it  into  the  food  chain.  Cd  is  emitted  to 
the  atmosphere  from  coal-fired  power  plants,  steel 
mills,  metal  smelting  and  roasting  operations,  incin- 
eration of  wastes,  and  electroplating  processes. 
The  effects  of  Cd  (2  +  )  on  putrescine  (Put),  sper- 
midine (Spd),  and  spermine  (Spm)  titers  were  stud- 
ied in  oat  and  bean  leaves.  Treatment  with  Cd(2+) 
for  up  to  16  hours  in  the  light  or  dark  resulted  in  a 
large  increase  in  Put  titer,  but  had  little  or  no  effect 
on  Spd  or  Spm.  The  activity  of  arginine  decarbox- 
ylase (ADC)  followed  the  pattern  of  Put  accumu- 
lation, and  experiments  with  alpha-difluoromethy- 
larginine  established  that  ADC  was  the  enzyme 
responsible  for  Put  increase.  Concentrations  of 
Cd(2  +  )  as  low  as  10  micromolar  increased  Put 
titer  in  oat  segments.  In  bean  leaves,  there  was  a 
Cd(2  +  )-induced  accumulation  of  Put  in  the  free 
and  soluble  conjugated  fractions,  but  not  in  the 
insoluble  fraction.  This  suggests  a  rapid  exchange 
between  Put  that  exists  in  the  free  form  and  Put 


found  in  acid  soluble  conjugated  forms.  It  is  con- 
cluded that  Cd(2+)  can  act  like  certain  other 
stresses  (K(+)  and  Mg(2  +  )deficiency,  excess 
NH4(+),  low  pH,  salinity,  osmotic  stress,  wilting) 
to  induce  substantial  increases  in  Put  in  plant  cells. 
(Alexander-PTT) 
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Metals  released  into  coastal  waters  tend  to  accu- 
mulate in  sediments,  where  they  may  become  bio- 
logically available  through  particle  ingestion  and 
mobilization  into  the  surrounding  water.  The  orga- 
nisms most  in  jeopardy  from  metal  discharges  are 
those  inhabiting  sediments,  benthic  macroalgae, 
and  other  substrata,  in  areas  of  particle  deposition. 
Among  the  metazoans  inhabiting  sediments  and 
phytal  environments,  harpacticoid  copepods  are  of 
particular  importance  in  terms  of  their  numerical 
abundance  and  their  contribution  to  the  diet  of 
many  larval  and  juvenile  fish.  Their  response  to 
low  levels  of  toxic  metals  is  therefore  a  matter  for 
concern.  Replicate  laboratory  populations  of  T. 
holothuriae  initiated  by  founder  females  standard- 
ized in  terms  of  reproductive  status,  age  and  envi- 
ronmental background  were  exposed  to  three 
levels  of  cadmium  for  24  days  and  compared  with 
untreated  controls.  At  a  cadmium  concentration  of 
159  microgram(ug)/L  populations  failed  to  in- 
crease and  became  virtually  extinct,  probably  be- 
cause of  larval  impairment.  At  concentrations  of 
2.3  and  40  ug/L  population  growth  occurred  but 
total  population  size  (males  plus  females  plus  cope- 
podids)  and  both  male  and  female  numbers  were 
significantly  reduced  relative  to  controls.  Knowl- 
edge of  the  response  of  harpacticoids  to  low  levels 
of  toxic  metals  therefore  appears  to  be  significant 
in  developing  an  understanding  of  the  effects  of 
metals  on  marine  ecosystems.  (Alexander-PTT) 
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ARSENTTE  TOXICITY  AND  ARSENTTE  TOL- 
ERANCE IN  THE  CYANOBACTERIUM  SYNE- 
CHOCOCCUS  LEOPOLIENSIS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Biol- 
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Descriptors:  'Arsenic  compounds,  'Water  pollu- 
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ty, Enzymes,  Amino  acids,  Heavy  metals,  Arsenic. 

Mobilization  of  arsenic  in  the  environment  takes 
place  by  natural  processes  (such  as  weathering  of 
arsenic-containing  rocks  and  vulcanism)  and  also 
as  a  result  of  human  activities,  notably  industrial 
processes  among  which  the  smelting  of  nonferrous 
metals  and  the  combustion  of  coal  act  as  major 
sources  of  mobilized  arsenic.  Sodium  arsenite  at 
concentrations  above  50  micro(u)M  inhibited  the 
growth  of  Synechococcus  leopoliensis  UTEX  625 
in  a  defined  culture  medium.  Inhibition  was  transi- 
tory, with  growth  resuming  after  a  lag  period  the 
duration  of  which  depended  on  the  arsenite  con- 
centration. Cells  grown  for  several  hours  in  the 
presence  of  lOuM  arsenite  became  tolerant  to  con- 
centrations of  arsenite  that  inhibited  the  growth  of 
untreated  cells.  Neither  sensitive  nor  tolerant  cells 
chemically  modified  the  external  arsenite  detecta- 
bly  within  the  experimental  period.  At  a  concen- 
tration of  200  uM,  arsenite  temporarily  halted 
growth  of  sensitive  cells  but  did  not  affect  that  of 
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tolerant  cells.  This  concentration  of  arsenite  inhib- 
ited net  photosynthesis  in  both  sensitive  and  toler- 
ant cells.  At  the  same  time  it  selectively  decreased 
the  incorporation  of  carbon  in  the  light  into  alpha- 
amino  acids,  especially  glutamate,  in  sensitive  but 
not  in  tolerant  cells.  Simultaneously,  incorporation 
of  carbon  into  pyruvic  acid  markedly  increased. 
The  activity  of  the  partially  purified  pyruvate  de- 
hydrogenase complex  of  S.  leopoliensis  was  abol- 
ished by  45  uM  arsenite.  Inhibition  of  pyruvate 
dehydrogenase  by  arsenite  is  sufficient  to  explain 
its  inhibition  of  growth  in  this  organism.  (Alexan- 
der-PTT) 
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EN-DEPTH  SURVEY  AND  ASSESSMENT  OF 
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GROUND  WATER  QUALITY:  A  HISTORICAL 
PERSPECTIVE, 

Nuclear  Regulatory  Commission,  Washington, 
DC.  Div.  of  Waste  Management. 
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Descriptors:  'Uranium,  *Mine  wastes,  'Ground- 
water pollution,  'Groundwater  quality,  'History, 
'Mills,  'Water  pollution  effects,  Industrial  wastes, 
Sulfates,  Nitrates,  Chlorides,  Molybdenum,  Seleni- 
um, Arsenic,  Vanadium,  Heavy  metals,  Radioiso- 
topes. 

Since  the  early  1940's,  commercial  mills  through- 
out the  US  have  processed  uranium  ores.  The  most 
voluminous  wastes  of  the  uranium  milling  process 
are  the  tailings  and  liquors  used  to  slurry  these 
tailings  into  disposal  impoundments.  Concerns 
about  environmental  quality  and  public  health 
prompted  regulatory  agencies  and  mill  operators 
to  assess  the  effects  of  tailings  disposal  on  surface 
water  and  groundwater  quality.  Based  on  analyses 
of  the  distribution  of  aqueous  contaminants  at 
active  and  inactive  tailings  impoundments,  con- 
taminant species  were  classified  into  general  cate- 
gories depending  on  their  abundance  in  the  tailings 
and  their  mobility  in  hydrogeologic  systems.  Class 
I  constituents  are  conservative  species  such  as  sul- 
fate, nitrate,  and  chloride  that  are  generally  abun- 
dant in  tailings  and  migrate  at  or  about  the  same 
velocity  as  groundwater  flow.  Class  II  constituents 
include  uranium,  molybdenum,  selenium,  arsenic, 
and  vanadium,  which  are  abundant  in  tailings  and 
relatively  mobile  in  hydrogeologic  systems.  Class 
III  constituents  include  other  heavy  metals  and 
chemical  constituents,  as  well  as  radionuclides  (ex- 
cluding uranium).  Exceptions  to  this  constituent 
classification  are  recognized  and  necessitate  site- 
specific  assessments  of  contaminant  transport  and 
water  quality  impacts.  The  classification  supports 
development  of  groundwater  monitoring  and  cor- 
rective action  programs.  Historical  perspectives 
about  the  mobility,  transport,  and  fate  of  toxic 
constituents  present  in  uranium  mill  tailings  and 
their  effects  on  groundwater  quality  are  essential 
to  effective  waste  management  as  environmental 
strategies  shift  emphasis  from  remedial  to  protec- 
tive actions.  (See  also  W87-O5071)  (Author's  ab- 
stract) 
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Long-term  effects  of  irrigation  on  groundwater  are 
extremely  important,  considering  that  there  are  220 
million  ha  of  irrigated  land  in  the  world  which  leak 
salty  deep  percolation  water  with  fertilizer  and 
pesticide  residues.  In  the  western  USA,  the  deep 
percolation  water  typically  contains  several  thou- 
sand mg/L  salt  and  10-50  mg/L  nitrate-nitrogen. 
Pesticide  residues  now  found  in  groundwater 
below  irrigated  land  are  mainly  the  soluble,  low 
molecular  weight  compounds  like  aldicarb  and  di- 
bromocbloropropane.  Less  soluble,  higher  molecu- 
lar weight  compounds  are  retarded  in  the  vadose 
zone  and  could  arrive  later.  It  can  take  decades  for 
deep  percolation  water  to  reach  deep  groundwat- 
er. A  field  method  to  evaluate  deep  percolation 
rates  from  water  content  profiles  and  tracer  move- 
ment is  being  developed.  The  effect  of  gravel 
layers  on  bulk  hydraulic  properties  of  the  medium 
and  downward  movement  of  water  and  solutes 
was  studied  in  the  laboratory.  (See  also  W87- 
05100)  (Author's  abstract) 
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Groundwater  concentrations  of  nitrate-nitrogen 
(N03-N)  in  the  intensively  irrigated  areas  of  the 
central  United  States  have  increased  several  times 
over  the  past  few  decades  at  a  number  of  locations. 
Average  N03-N  concentrations  in  the  groundwat- 
er of  the  Platte  River  Valley  of  Nebraska  increased 
from  3  mg/L  in  1950  to  18  mg/L  in  1980.  Nitrates 
in  this  groundwater  are  a  potential  source  of  N  for 
plant  growth  when  used  for  irrigation.  Another 
source  of  plant-available  N  is  mineralization  of  soil 
organic  matter,  particularly  in  these  deep  alluvial 
soils,  which  often  contain  over  0.3%  total  N.  Fail- 
ure to  consider  all  sources  of  N  available  to  plants 
can  result  in  excess  fertilization,  with  accelerated 
N  leaching  when  rainfall  or  irrigation  exceeds 
plant  water  needs  and  soil  moisture  storage  capac- 
ity. Improved  N  fertilization  and  irrigation  prac- 
tices from  1980  to  1982  on  3000  ha  have  reduced 
the  average  fertilizer  N  application  by  94  kg  N/ha/ 
yr,  with  no  significant  reduction  in  maize  (Zea 
mays  L.)  yield.  (See  also  W87-O5100)  (Author's 
abstract) 
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Contamination,  pollution,  and  depletion  of  ground- 
water are  not  new  environmental  problems 
brought  on  by  the  industrial  revolution;  archae- 
ological and  historical  evidence  can  be  interpreted 
to  show  that  some  early  people  brought  an  end  to 
their  civilizations  by  the  misuse  of  their  natural 
resources.  Groundwater  contamination  is  not  an 
isolated  problem,  but  is  one  part  of  the  total  envi- 
ronmental problem.  As  examples,  three  karst  areas 
are  referred  to:  one  in  the  Yucatan  of  Mexico  and 
another  in  China,  both  tropical,  and  one  in  Ireland, 
a  temperate  climate,  with  a  terrain  that  has  been 
glaciated.  All  three  areas  are  similar  to  karst  re- 
gions in  other  parts  of  the  world  in  that  they  are 
afflicted  with  serious  environmental  problems. 
Karst  environments  are  vulnerable  and  extreme 
care  must  be  used  to  avoid  damage.  Experience 
gained  from  these  fragile  environments  can  be 
transferred  to  slowly  degraded  terrains  as  a  guide 
for  more  effective  long-term  development  and 
preservation.  Examples  show  how  the  people,  par- 
ticularly early  people,  contaminated  their  water  in 
the  Yucatan,  destroyed  the  quantity  and  quality  of 
water  resources  in  western  Ireland,  and  inadvert- 
ently degraded  a  small  karst  aquifer  in  China 
during  modern  times.  (See  also  W87-O5100) 
(Lantz-PTT) 
W87-05U6 


ASSESSMENT  OF  COAL  TAR  CONSTITUENTS 
MIGRATION:  IMPACTS  ON  SOILS,  GROUND 
WATER  AND  SURFACE  WATER, 

Northeast  Utilities  Service  Co.,  Hartford,  CT. 
E.  J.  Quinn,  T.  N.  Wasielewski,  and  H.  L. 
Conway. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  1 1 1-127,  2  fig,  4  tab,  2  ref. 

Descriptors:  'Coal  tar,  'Path  of  pollutants,  'Water 
pollution  effects,  'Groundwater  pollution,  Surface 
water,  Polyaromatic  hydrocarbons,  'Aquifers, 
Naphthalene,  Methylnaphthalene,  Acenaphthy- 
lene,  Groundwater  movement.  Vertical  distribu- 
tion, Connecticut. 

An  investigation  at  a  former  coal  gasification  plant 
in  central  Connecticut  was  conducted  to  determine 
the  effects  of  residual  coal  tar  deposits  on  ground- 
water and  surface  water  quality.  The  investigation 
had  three  aspects:  (1)  delineating  the  coal  tar  de- 
posits, (2)  defining  the  concentrations  of  the  tar 
constituents  at  the  source,  and  (3)  determining 
their  lateral  and  vertical  distribution  in  the  ground- 
water and  their  impact  on  a  downgradient  river. 
An  important  consideration  was  the  mobility  of  the 
constituents  given  their  various  capacities  to  dis- 
solve and  sorb.  Geophysical  techniques  were  used 
to  delineate  the  coal  tar  deposits.  A  hydrologic 
study  was  then  designed  to  determine  the  general 
direction  and  rate  of  groundwater  movement  and 
the  distribution  of  contaminants  throughout  the 
aquifer.  Ninety  volatile  and  semivolatile  priority 
pollutants  and  twenty-eight  metals  were  analyzed 
in  both  soil  and  filtered  groundwater  samples. 
Major  organic  contaminants  detected  in  the  tar 
pond  were  polyaromatic  hydrocarbons  (PAHs), 
particularly  naphthalene,  methylnaphthalene,  and 
acenaphthalene,  these  contaminants  were  found  in 
decreasing  concentration  along  the  groundwater 
flow  path.  Contaminant  distributions  were  found 
to  be  a  function  of  lateral  groundwater  flow,  the 
vertical  component  of  groundwater  movement  and 
the  chemical/physical  nature  of  the  coal  tar  com- 
ponents. Highly  soluble,  low  molecular  weight 
components  were  detected  throughout  the  aquifer 
at  varying  depths  and  distances  from  the  deposits. 
The  groundwater  flow  paths  show  that  the  water 
movement  is  generally  toward  a  downgradient 
river  which  acts  as  the  principal  discharge  point 


110 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Waste  Treatment  Processes — Group  5D 


for  the  groundwater  at  the  site.  No  detectable 
concentrations  of  coal  tar  contaminants  were 
found  in  the  river's  water  column  but  several 
PAHs  were  detected  in  the  sediments.  (See  also 
W87-05128)  (Author's  abstract) 
W87-05136 

5D.  Waste  Treatment  Processes 


BIO-CONVERSION  OF  ACCUMULATED 
SLUDGE  WITH  BACTERIAL  AUGMENTA- 
TION PROCESS  IN  AERATED  LAGOONS  FOR 
MUNICIPAL  WASTEWATER  TREATMENT, 

Cleveland  State  Univ.,  OH.  Dept.  of  Civil  Engi- 
neering. 

Y.-T.  Hung,  F.  L.  Horsfall,  J.  M.  Wong,  and  D.  R. 
Coker. 

International  Journal  of  Environmental  Studies 
IJEVAW,  Vol.  28,  No.  1,  p  41-56,  1986.  10  fig,  5 
tab,  10  ref. 

Descriptors:  'Sludge,  'Biological  wastewater 
treatment,  'Wastewater  treatment,  'Municipal 
wastewater,  'Aerated  lagoons,  'Biological  oxida- 
tion, 'Sludge  digestion,  Lagoons,  Bacteria,  Bacil- 
lus, Pseudomonas,  Aerobacter,  Sewage  bacteria, 
Soil  bacteria,  Oxidation,  Effluents,  Cultures, 
Energy,  Odor  Control. 

The  feasibility  of  using  a  bacterial  augmentation 
process  with  a  bacterial  culture  product  (LLMO) 
addition  in  the  bio-oxidation  of  accumulated 
sludges  in  aerated  lagoons  was  determined  in  a 
municipal  wastewater  treatment  plant  in  Green- 
ville, SC.  LLMO  was  added  to  the  influent  to  the 
roughing  filter  at  a  dosage  of  1  mg/1  to  enhance 
the  bio-conversion  of  settled  sludge.  Sludge  profile 
measurements  were  taken  prior  to  and  after 
LLMO  addition.  The  LLMO  contained  seven 
strains  of  bacteria  commonly  found  in  soils  and  in 
wastewater  treatment  plants.  The  lagoons  had  an 
accumulated  sludge  of  6.7  million  pounds  prior  to 
the  study  period.  During  the  eight-month  study, 
5.03  million  pounds  of  sludge  was  removed  by  bio- 
oxidation,  equivalent  to  a  removal  of  18,600  lbs 
solid/day  or  20,000  to  30,000  lbs  BOD/day.  There 
was  no  deterioration  in  final  effluent  quality  in 
terms  of  such  population  indicators  as  BOD  or 
TSS.  Sludge  blanket  depth  was  reduced  from  7-8 
feet  to  2-3  feet.  Other  benefits  observed  included 
energy  saving  and  odor  control.  It  is  concluded 
that  bacterial  augmentation  with  LLMO  addition 
enhanced  bio-conversion  of  accumulated  sludge  in 
the  aerated  lagoons  without  adversely  affecting 
final  effluent  quality.  (Author's  abstract) 
W87-04362 


ANAEROBIC  TREATMENT  OF  BEET  WASTE 
IN  A  STATIONARY  FLXED-FnJVI  REACTOR, 

National   Research   Council   of  Canada,   Ottawa 
(Ontario).  Div.  of  Biological  Sciences. 
M.  F.  Hamoda,  and  K.  J.  Kennedy. 
Agricultural  Wastes  AGWADL,  Vol.  17,  No.  3,  p 
175-187,  1986.  6  fig,  2  tab,  12  ref. 

Descriptors:  'Wastewater  treatment,  'Pollution 
load,  'Industrial  waste,  'Beet  waste,  'Stationary 
fixed-film  reactors,  'Anaerobic  digestion,  'Biologi- 
cal wastewater  treatment,  'Organic  loading, 
'Chemical  oxygen  demand,  Methane,  Biomass. 

Laboratory  scale,  downflow  stationary  fixed-film 
reactors,  with  polyester  cloth  support  and  a  sur- 
face-to-volume ratio  of  86  sq  m/cu  m,  and  operat- 
ed continuously  at  35  C,  were  capable  of  treating 
red  beet  wastewater  with  an  organic  strength  be- 
tween 5000  and  15000  mg  chemical  oxygen 
demand  (COD)/liter,  at  up  to  87%  COD  removal 
efficiency.  Organic  loadings  of  up  to  24  kg  COD/ 
cu  m/day  were  achieved  with  COD  removal  rates 
of  up  to  16  kg  COD/cu  m/day  and  methane  pro- 
duction rates  exceeding  4  cu  m/cu  m  (reactor 
volume)/day.  Loading  of  30  kg  COD/cu  m/day 
and  hydraulic  retention  times  of  5  hr  were 
achieved  without  process  failure.  The  actual 
amount  of  waste  organics  converted  and  methane 
gas  produced  increased  with  increased  loading, 
even  though  COD  removal  efficiencies  decreased. 
A  wide  range  of  waste  organic  strengths  could 
readily  be  treated,  but  maximum  methane  produc- 


tion and  COD  conversion  rates  would  be  achieved 
with  increased  waste  organic  strength.  Biomass 
yield  increased  with  increased  organic  loading  and 
was  slightly  influenced  by  waste  organic  strength. 
(Author's  abstract) 
W87-04363 


FIXATION      AND      SOLIDIFICATION      OF 
WASTES, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-04369 


ANTIBIOTIC  RESISTANCE  AND  TRANSFER- 
ABLE RESISTANCE  IN  ENTEROBACTERIA- 
CEAE  IN  MUNICIPAL  WASTE  WATERS, 

Vyskumny  Ustav  Preventivneho  Lekarstva,  Bratis- 
lava (Czechoslovakia). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04377 


WASTEWATER  RENOVATION  IN  A  SLASH 
PINE  PLANTATION  SUBJECTED  TO  PRE- 
SCRIBED BURNING, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-04447 


BACTERIAL  COMMUNITIES  DEGRADING 
AMINO-  AND  HYDROXYNAPHTHALENE-2- 
SULFONATES, 

Gesamthochschule   Wuppertal   (Germany,    F.R.). 
Lehrstuhl  fuer  Chemische  Mikrogiologie. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04465 


DEWATERABILITY  OF  MUNICIPAL 

SLUDGES   1:   A  COMPARATIVE   STUDY  OF 

SPECIFIC     RESISTANCE     TO     FILTRATION 

AND  CAPILLARY  SUCTION  TIME  AS  DEWA- 

TERABniTY  PARAMETERS, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

M.  Smollen. 

Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  127-132, 

July  1986.  6  fig,  7  tab,  11  ref. 

Descriptors:  'Municipal  wastewater  treatment, 
'Anaerobic  digestion,  'Sludge  drying,  'Dewater- 
ing,  'Filtration,  Wastewater  treatment,  Zimpro 
process,  South  Africa. 

The  parameters  specific  resistance  to  filtration 
(SRF)  and  capillary  suction  time  (CST)  are  used  to 
compare  the  relative  dewatering  properties  of  six 
categories  of  municipal  sludge  from  eleven  munici- 
pal wastewater  treatment  plants  throughout  South 
Africa.  Anaerobically  digested  mixtures  of  primary 
and  waste  activated  sludges  display  the  poorest 
dewatering  characteristics  (SRF  range  138-2600  x 
10  to  the  twelfth  power  m/kg,  CST  range  152-860 
sec),  while  sludge  heated  by  the  Zimpro  process  is 
recorded  to  have  the  best  dewatering  properties. 
(SRF  0.1-1.4  x  10  to  the  twelfth  power  m/kg,  CST 
9-16  sec).  (See  also  W87-04483)  (Airone-PTT) 
W87-04482 


DEWATERABILITY  OF  MUNICIPAL 

SLUDGES  2:  SLUDGE  CHARACTERIZATION 
AND  BEHAVIOUR  EN  TERMS  OF  SRF  AND 
CST  PARAMETERS, 

National  Inst,  for  Water  Research,  Bellville  (South 

Africa).  Cape  Regional  Lab. 

M.  Smollen. 

Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  133-138, 

July  1986.  9  fig,  3  tab,  10  ref. 

Descriptors:  'Municipal  wastewater  treatment, 
'Sludge  drying,  'Dewatering,  'Filtration, 
•Wastewater  treatment,  South  Africa. 

Development  of  economic  and  more  efficient 
sludge  handling  methods  requires  identification 
and  understanding  of  the  characteristics  that  con- 
trol sludge  dewatering  behavior.  This  paper  at- 
tempts to  identify  some  of  the  main  factors  that 
might  be  responsible  for  the  dewatering  character- 


istics of  municipal  sludges.  The  factors  studied 
include  solids  concentration,  particle  distribution 
and  behavior  (especially  blinding  phenomena),  and 
sludge  compressibility.  Two  well  known  laborato- 
ry sludge  characterization  techniques  were  used, 
i.e.  specific  resistance  to  filtration  (SRF)  and  capil- 
lary suction  time  (CST).  The  study  indicated  that 
the  SRF  provides  greater  opportunity  for  identify- 
ing and  investigating  these  factors.  By  studying  the 
deviations  of  the  recorded  behavior  from  that  hy- 
pothesized in  the  SRF  test  it  was  found  that  the 
SRF  parameter  is  a  composite  of  filtration,  blind- 
ing, and  compression  characteristics.  (See  also 
W87-04482)  (Airone-PTT) 
W87-04483 


BIOLOGICAL  PROCESS  FOR  SULPHATE  RE- 
MOVAL FROM  INDUSTRIAL  EFFLUENTS, 

National  Inst,  for  Water  Research,  Pretoria  (South 

Africa). 

J.  P.  Maree,  A.  Gerber,  and  W.  F.  Strydom. 

Water  S.  A.  WASADV,  Vol.12,  No.  3,  p  139-144, 

July  1986.  3  fig,  5  tab,  10  ref. 

Descriptors:  'Heavy  metals,  'Water  reuse,  'Bio- 
logical wastewater  treatment,  'Effluents,  'Sulfate 
removal,  'Anaerobic  digestion,  'Calcium  sulfate, 
Mining  industry,  Phenols,  Sulfur,  Molasses. 

A  biological  process  comprising  anaerobic,  strip- 
ping and  aerobic  stages  is  described  for  the  treat- 
ment of  effluents  containing  excessive  amounts  of 
calcium  sulphate  and  high  concentrations  of  heavy 
metals.  By  using  molasses  as  carbon  source  in  an 
upflow  anaerobic  packed  bed  reactor,  sulfate  was 
reduced  to  hydrogen  sulfide,  which  precipitated 
heavy  metals  as  the  corresponding  sulfides.  The 
removal  of  the  end  products  of  the  anaerobic  stage, 
namely  hydrogen  sulfide,  calcium  carbonate,  and 
soluble  organic  matter,  was  studied  under  batch 
conditions  by  applying  air  stripping,  clarification, 
and  aerobic  treatment  consecutively.  Approxi- 
mately 90  per  cent  of  the  influent  sulphate  was 
removed  at  a  hydraulic  retention  time  of  10  h 
when  3  g  molasses  per  1  effluent  was  dosed.  The 
final  product  was  free  of  heavy  metals  and  cyanide 
while  the  COD  value  of  the  effluent  was  300  mg/1. 
The  carbonaceous  residual  consisted  of  phenol 
which  originates  from  the  molasses,  but  which  is 
harmless  to  most  of  the  mining  metallurgical  proc- 
esses. One  of  the  attractive  features  of  the  process 
is  that  sulfur  may  be  recovered  as  a  by-product 
from  effluent  purification.  (Author's  abstract) 
W87-04484 


ANAEROBIC  TREATMENT  OF  DOMESTIC 
WASTEWATER, 

Massachusetts  Univ.,  Amherst.  Environmental  En- 
gineering Program. 

M.  S.  Switzenbaum,  and  C.P.  L.  Grady. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  28,  No.  2,  p   102-106,  February 
1986.  11  ref.  NSF  Grant  CEE-8413020. 

Descriptors:  'Anaerobic  digestion,  'Wastewater 
treatment,  Anaerobic  methane  fermentation, 
Upflow  anaerobic  sludge  blanket,   Sludge,   Cali. 

Recent  advances  in  both  the  fundamental  and  ap- 
plied aspects  of  anaerobic  methane  fermentation 
have  encouraged  many  researchers  and  practition- 
ers to  re-examine  the  role  of  this  process  in  the 
treatment  of  domestic  wastewater.  In  June  1985  a 
seminar-workshop  was  held  at  the  University  of 
Massachusetts,  Amherst,  to  highlight  the  state-of- 
the-art  of  this  subject  and  to  provide  the  impetus 
for  further  research  and  development.  The  papers 
presented  at  this  meeting  fell  into  three  general 
categories:  overview-the  application  of  anaerobic 
treatment  processes  for  wastewater  was  reviewed 
and  the  benefits  and  problems  described;  experi- 
ences in  temperate  chmates-pilot-scale  testing  of 
the  upflow  anaerobic  sludge  blanket  (USAB)  and 
fluidized-  expanded-bed  processes  (UASB)  were 
described;  and  experiences  in  tropical  climates- the 
operation  of  a  UASB  pilot  plant  in  Cali,  Columbia, 
which  treats  raw  domestic  wastewater,  was  dis- 
cussed. It  was  concluded  that  anaerobic  treatment 
has  the  potential  to  treat  low  strength  wastewaters. 
(David-PTT) 
W87-04525 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Watte  Treatment  Processes 


DEVELOPMENT  OF  BIOFILM,  OPERATING 
CHARACTERISTICS  AND  OPERATIONAL 
CONTROL  IN  THE  ANAEROBIC  ROTATING 
BIOLOGICAL  CONTACTOR  PROCESS, 

Dynatech  R/D  Co.,  Cambridge,  MA. 

M.  J.  Laquidara,  F.  C.  Blanc,  and  J.  C. 

O'Shaughnessy. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.   2,  p   107-114,  February 

1986.  18  fig,  5  tab,  12  ref. 

Descriptors:  'Anaerobic  rotating  biological  con- 
tactor process,  'Anaerobic  digestion,  •Biofilms, 
•Wastewater  treatment,  *  Biological  wastewater, 
•Fixed-film  anaerobic  process,  Organic  removal, 
Fixed-film  systems,  Organic  loading,  treatment, 
Methane,  Chemical  oxygen  demand,  Carbohy- 
drates, Colloids,  Effluents. 

The  development  of  design  information  for  an 
anaerobic  rotating  biological  contactor  (AnRBC) 
process  with  respect  to  biofilm  attachment  pat- 
terns, organic  removal  efficiencies,  solids  produc- 
tion rates  and  gas  quality  and  volumes  were  the 
objectives  of  the  study.  For  this  research  two  pilot- 
scale  AnRBC  units  were  used  and  housed  in  a 
temperature-controlled  room  set  at  35  degrees. 
The  AnRBC  process  proved  to  be  an  effective 
process  for  treating  a  carbohydrate  waste.  Based 
on  soluble  COD  maximum  organic  removal  was 
92%  at  low  application  rates.  Even  at  application 
rates  near  the  rate-limiting  mass  loading  rate,  there 
was  only  a  5  to  7%  loss  in  efficiency.  In  addition, 
the  AnRBC  system  performance  was  not  as  ad- 
versely affected  by  hydraulic  overloads  as  were 
other  anaerobic  treatment  processes.  (David-PTT) 
W87-04526 


MEDIA  DESIGN  FACTORS  FOR  FIXED-BED 
FILTERS, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Civil  Engi- 
neering. 

K.  H.  Song,  and  J.  C.  Young. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.   58,  No.  2,  p   115-121,  February 
1986.  9  fig,   10  tab,  4  ref.  EPA  Research  grant 
R810528-O10. 

Descriptors:  *Filter  media,  'Surface  area,  •Fixed- 
bed  anaerobic  filters,  'Wastewater  treatment,  An- 
aerobic filters,  Fixed-bed  filters,  Organic  wastes, 
Sludge,  Biological  wastewater  treatment,  Chemical 
oxygen  demand. 

The  factors  that  cause  waste  treatment  perform- 
ance and  operating  characteristics  to  vary  for  dif- 
ferent media  designs  were  studied.  Four  large  labo- 
ratory-scale reactors  were  used.  Each  reactor  was 
0.15  m  in  diameter  and  1.83  m  tall.  Water  was 
pumped  through  a  water  jacket  surrounding  each 
reactor  to  control  temperature,  and  the  units  were 
operated  in  an  upflow  mode.  The  findings  of  this 
research  included:  within  a  given  physical  media 
configuration,  the  performance  of  upflow  anaero- 
bic filters  was  ony  slightly  affected  by  the  specific 
surface  area  of  media;  cross-flow  media  provided 
much  greater  COD  removal  than  did  tubular 
media  with  the  same  specific  surface  area;  the 
slope  of  the  interstitial  channels  within  a  cross-flow 
media  significantly  affected  COD  removal  per- 
formance; and  the  potential  of  plugging  a  corrugat- 
ed modular  media  is  related  to  the  slope  of  the 
interstitial  channels  and  the  size  of  the  openings. 
(David-PTT) 
W87-04527 


ANAEROBIC  TREATMENT  OF  COAL  CON- 
VERSION WASTEWATER  CONSTITUENTS: 
BIODEGRADABILITY  AND  TOXICITY, 

Drexel   Univ.,   Philadelphia,   PA.   Environmental 

Studies  Inst. 

D.  J.  W.  Blum,  R.  Hergenroeder,  G.  F.  Parkin, 

and  R.E.  Speece. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.  2,  p   122-131,  February 

1986.  6  fig,  6  tab,   19  ref  EPA  Grant  R80810. 

Descriptors:  'Anaerobic  methane  fermentation, 
•Biodegradation,  'Coal  conversion  wastewaters, 
•Toxicity,  'Wastewater  treatment,  'Anaerobic  di- 
gestion, Aerobic  treatment,  Sludge,  Aerobic  bio- 


logical treatment,  Phenols,  Industrial  wastewater, 
Chemical  oxygen  demand,  Organic  compounds, 
Municipal  wastewater,  Retention  time,  Acclimati- 
zation. 

The  biodegradability  and  toxicity  of  coal  conver- 
sion wastewater  (CCWW)  constituents  in  anaero- 
bic cultures  was  studied  with  proper  attention  to 
acclimation  and  solids  retention  time.  The  serum 
bottle  studies  conducted  for  this  research  were  the 
biochemical  Methane  Potential  (BMP),  and  the 
Anaerobic  Toxicity  Assay  (ATA).  In  the  BMP 
studies,  150-mL  bottles  were  washed  and  purged 
with  carbon  dioxide  and  nitrogen  gases.  A  seed 
culture  and  a  known  concentration  of  a  CCWW 
constituent  were  introduced  anaerobically.  Tripli- 
cates of  each  test  bottle  and  several  controls  with- 
out the  CCWW  constituent  addition  were  kept. 
Gas  production  from  all  bottles  was  measured  peri- 
odically. The  findings  revealed  differences  in  the 
ability  of  different  anaerobic  sludges  and  cultures 
to  degrade  other  CCWW  constituents.  Acclima- 
tion of  a  culutre  to  phenol  did  not  improve  its 
ability  to  degrade  CCWW  constitutents.  Anaero- 
bic filters  were  superior  to  batch  serum  bottle 
cultures  because  they  were  able  to  acclimate  more 
quickly  and  to  higher  concentrations  of  phenolics. 
(David-PTT) 
W87-04528 


ANAEROBIC  DIGESTION  OF  SOLIDS  CAP- 
TURED DURING  PRIMARY  EFFLUENT  FIL- 
TRATION, 

Nolte  (George   S.)  and   Associates,   Sacramento, 

CA. 

S.  R.  Dean,  M.  R.  Matsumoto,  A.  S.  Weber,  and 

G.  Tchobanoglous. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.  2,  p   132-138,  February 

1986.  5  fig,  12  tab,  18  ref 

Descriptors:  'Secondary  wastewater  treatment, 
•Primary  effluent  filtration,  *Filtration, 
•Wastewater  treatment,  *Anaerobic  digestion,  Ef- 
fluent filtration,  Performance  evaluation,  Back- 
wash, Sludge,  •Effluents,  Clarifiers,  Sludge  treat- 
ment, 'Biological  wastewater  treatment,  Solids, 
Volatile  solids,  Chemical  oxygen  demand,  Volatile 
acids,  Methane,  Particle  size,  Fatty  acids,  Grease, 
Oil. 

A  study  was  made  to  determine  the  feasibility  of 
using  anaerobic  digestion  as  a  treatment  alternative 
for  the  backwash  solids  from  primary  effluent  fil- 
tration (PEF)  and  to  compare  the  digestibility  of 
backwash  solids  to  that  of  primary  sludge.  Primary 
and  backwash  solids  were  collected  once  a  week. 
The  typical  initial  solids  concentrations  for  both 
sludges  were  30,0000  to  45,000  mg/L.  Knowing 
the  total  solids  (TS)  content,  both  sludges  were 
diluted  with  deionized  water  to  25,000  mg/L  TS. 
The  dilution  was  done  on  a  batch  basis  such  that 
each  batch  contained  enough  sludge  to  feed  the 
digesters  for  1  week.  Both  primary  and  backwash 
sludge  were  stabilized  effectively  by  the  anaerobic 
digestion  process,  but  the  differences  in  the  compo- 
sition of  the  two  sludges  led  to  slightly  different 
results.  The  volatile  solids  (VS)  and  COD  percent- 
age reduction  was  greater  in  the  digesters  that 
treated  primary  sludge  than  in  those  that  treated 
backwash  sludge.  However,  the  volume  of  digest- 
ers gas  produced  per  kilogram  of  VS  destroyed 
was  considerably  higher  from  the  digesters  that 
treated  backwash  solids.  (David-PTT) 
W87-04529 


EVALUATION  OF  BIOLOGICAL  SLUDGE 
PROPERTIES  INFLUENCING  VOLUME  RE- 
DUCTION, 

Oklahoma  State  Univ.,  Stillwater.  School  of  Civil 

Engineering. 

J.  B.  Barber,  and  J.  N.  Veenstra. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.   2,  p   149-156,  February 

1986.  13  fig,  2  tab,  22  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  •Sludge,  'Sludge  thicken- 
ing, Dewatering,  Sludge  drying,  Sludge  content, 
Wastewater,  Volume  index,  Proteins,  Carbohy- 
drates, Heavy  metals,  Bound  water. 


Twenty-eight  biological  sludge  samples  were  col- 
lected and  analyzed.  Of  these,  23  were  removed 
from  full-scale  municipal  facilities  and  five  were 
removed  from  bench-scale  units.  The  single  most 
influential  factor  in  gravitational  thickening  proved 
to  be  filament  length.  Also,  the  thickening  charac- 
teristics of  sludges  collected  from  the  bench-scale 
systems  were  usually  independent  of  any  trends 
exhibited  by  the  municipal  sludges.  Also,  no  indi- 
vidual parameter  gave  as  strong  a  correlation  for 
dewatering,  as  did  the  filament  length  for  thicken- 
ing. In  part,  this  may  be  attributed  to  the  greater 
complexity  of  factors  and  processes  involved  in 
vacuum  filtration.  (David-PTT) 
W87-04531 


ACCLIMATION  AND  BIODEGRADATION  OF 
CHLORINATED  ORGANIC  COMPOUNDS  IN 
THE  PRESENCE  OF  ALTERNATE  SUB- 
STRATES, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

C.  J.  Kim,  and  W.  J.  Maier. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.  2,  p   157-164,  February 

1986.  8  fig,  1  tab,  30  ref. 

Descriptors:  'Organochlorine  compounds,  'Or- 
ganic compounds,  'Chlorinated  hydrocarbons, 
'Biodegradation,  'Substrates,  'Acclimatization, 
•Wastewater  treatment,  'Microbial  degradation, 
Pseudomonas,  Residual  chlorine,  Halogens,  Degra- 
dation. 

Acclimation  and  biodegTadation  of  chlorinated  or- 
ganic compounds  were  studied  in  the  presence  and 
absence  of  alternate  substrates.  Experiments  were 
conducted  in  batch  reactors  and  continuous-flow 
constant  volume  reactors.  The  flasks  were  shaken 
continuously  on  a  shaker  in  a  dark,  20  C  constant- 
temperature  room.  This  continuous  shaking  pro- 
vided sufficient  oxygen  transfer  to  maintain  aero- 
bic conditions  at  afl  times.  To  provide  for  oxgyen 
and  mixing,  chemostat  reactors  were  sparged  with 
air.  Biodegradation  tests  with  acclimated  enrich- 
ment cultures  revealed  that  they  were  capable  of 
utilizing  their  target  substrate  over  wide  range  of 
concentrations.  When  nutrient  broth  was  added  as 
an  alternate  substrate,  concurrent  substrate  utiliza- 
tion occurred;  the  overall  rate  of  chlorinated  or- 
ganic substrate  removal  was  enhanced  except  at 
low  concentrations.  (David-PTT) 
W87-04532 


REMOVAL  OF  PARTICULATE  AND  DIS- 
SOLVED ORGANICS  IN  AEROBIC  FTXED- 
FTLM  BIOLOGICAL  PROCESSES, 

Lund  Univ.  (Sweden). 

E.  Sarner. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.   58,  No.  2,  p   165-172,  February 

1986.  10  fig,  1  tab,  26  ref 

Descriptors:  'Dissolved  solids,  'Model  studies, 
'Biological  wastewater  treatment,  'Aerobic  fixed- 
film  process,  'Wastewater  treatment,  'Aerobic 
treatment,  Adsorption,  Oxidation,  Filtration,  Mu- 
nicipal wastewater,  Industrial  wastewater, 
Wastewater,  Sludge,  Particulate  matter,  Biofilms, 
Biological  oxygen  demand,  Trickling  filters,  Hy- 
draulic loading,  Suspended  solids,  Organic  matter, 
Chemical  oxygen  demand,  Colloids,  Effluents. 

The  mechanisms  controlling  particulate  organics 
removal,  and  the  possible  interaction  between  dis- 
solved and  particulate  organics  were  studied.  Be- 
cause the  organic  matter  in  most  wastewaters  con- 
sists of  both  particulate  and  dissolved  organics,  the 
total  efficiency  of  a  fixed-film  biological  process 
depended  on  the  removal  of  both  these  factors. 
Also,  the  final  treatment  result  depended  on  the 
efficiency  of  the  separation  process  where  the  bio- 
logical floes  were  removed,  especially  if  the  bio- 
logical process  was  the  final  treatment  process. 
Unfortuantely,  it  would  probably  be  impossible  to 
develop  a  mathematical  model  to  completely  de- 
scribe the  trickling  filter  process  because  of  its 
extreme  complexity.  Based  on  current  available 
information,  the  organic  and  hydraulic  load  should 
be  calculated  per  internal  surface  area  and  not  per 
filter  volume  or  horizontal  filter  area.   Packages 
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with  higher  specific  surfaces  could  be  used  to 
obtain  higher  removal  rates  per  filter  volume  and 
also  a  better  effluent  quality.  (David-PTT) 
W87-04533 


TRACERS    OF    SEWAGE    SLUDGE    IN    THE 
MARINE  ENVIRONMENT:  A  REVIEW, 

Lancaster  Univ.,   Bailrigg  (England).   Lancashire 
and  Western  Sea  Fisheries  Joint  Committee. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04565 


REVIEW  AND  EVALUATION  OF  CURRENT 
DESIGN  AND  MANAGEMENT  PRACTICES 
FOR  LAND  TREATMENT  UNITS  RECEIVING 
PETROLEUM  WASTES, 

Utah  Water  Research  Lab.,  Logan. 
J.  P.  Martin,  R.  C.  Sims,  and  J.  Matthews. 
Hazardous  Waste  and  Hazardous  Materials,  Vol.  3. 
No.  3,  p  261-280,  1986.  7  fig,  8  tab,  11  ref. 

Descriptors:  *Land  di  isal  units,  'Petroleum 
wastes,  'Management  p.actices,  'Design  stand- 
ards, *Waste  disposal,  'Wastewater  treatment, 
•Oil,  Wastes,  Engineering,  Oil,  Performance  eval- 
uation, Liquid  wastes,  Solid  wastes,  Semisolid 
wastes,  Graphical  methods,  Mathematical  studies, 
Design  matrices. 

Land  treatment  practices  used  by  petroleum  waste 
land  treatment  facilities  in  the  U.  S.  were  de- 
scribed. Information  obtained  for  thirteen  full-scale 
land  treatment  facilities  included  types  of  waste 
treated,  characterization  of  land  treated  wastes, 
waste  application  rates  Goading  rates),  waste  appli- 
cation frequencies,  and  management  practices  used 
at  the  treatment  units.  Engineering  design  matrices 
which  illustrated  the  relationships  among  waste 
application  rate,  application  frequency,  and  waste 
degradation  rate,  and  the  effect  of  these  parameters 
on  stabilized  concentrations  during  the  active  life 
of  a  unit  were  developed.  Waste  degradation  half- 
life  and  waste  application  frequency  were  observed 
to  have  greater  influence  in  determining  the  stabi- 
lized weight  percentage  of  oil  in  the  treatment  soil 
than  waste  application  rate.  A  three-dimensional 
graph  was  developed  as  an  example  of  how  design 
matrices  can  be  used  as  engineering/management 
aids  for  petroleum  land  treatment  design  and  oper- 
ation. Values  predicted  by  the  graph  agreed  well 
with  results  obtained  for  the  U.S.  facilities.  (Wood- 
PTT) 
W87-04581 


NITROGEN  TRANSFORMATIONS  IN  AN 
AERATED  LAGOON  TREATING  PIGGERY 
WASTES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J  A.  Olcszk-icwicz 

Agricultural  Wastes  AGWADL,  Vol.  16,  No.  3,  p 
171-181,  1986.  3  fig,  1  tab,  17  ref.  EPA  Project  JB- 
5-534-7. 

Descriptors:  *Nitrogen  removal,  *Aerated  la- 
goons, 'Wastewater  treatment,  *Farm  wastes, 
•Piggery  wastes,  *Water  pollution  effects,  *Fate  of 
pollutants,  'Biodegradation,  Effluents,  Pollution 
load,  Organic  loading,  Microorganisms,  Nitrogen, 
Nitrobacter,  Bacteria,  Nitrification. 

Nitrogen  compounds  are  of  great  importance 
during  the  treatment  of  piggery  wastes.  The  nitro- 
gen may  be  a  nutrient  to  be  conserved  when  land 
disposal  is  planned,  or  it  may  have  to  be  removed 
when  surface  water  discharge  is  planned.  Effluents 
from  anaerobic  lagoons  were  treated  in  two  paral- 
lel aerated  lagoons,  at  variable  organic  load  and 
hydraulic  residence  time.  The  removal  of  total 
Kjeldahl  nitrogen  (TKN)  was  found  to  increase 
rapidly  at  higher  TKN  food  to  microorganisms 
(F/M)  ratios.  At  BOD  F/M  ratios  below  0.6  kg/ 
kg/day  nitrification  manifested  itself  through  accu- 
mulation of  oxidized  forms  of  nitrogen.  The  appar- 
ent decrease  in  denitrification,  evidenced  by  ni- 
trites and  nitrates  present  at  these  loads,  can  be 
attributed  to  an  inadequate  supply  of  easily  avail- 
able carbon  as  electron  donor.  Accumulation  of 
nitrites  at  lower  loads  (higher  residence  times) 
might  have  been  due  to  free  nitrous  acid  toxicity  to 


the  Nitrobacter  species.  A  maximum  TKN  remov- 
al of  50%  was  achieved  at  TKN  F/M   =   0.5, 
which  corresponded  to  a  BOD/TKN  ratio  of  3.4. 
(Alexander-PTT) 
W87-04624 


ISOLATION  OF  AN  ANAEROBIC  BACTERIAL 
CONSORTIUM  DEGRADING  PHENOLIC 
COMPOUNDS  -  ASSAY  ES  SWINE  WASTE, 

Institut  Armand-Frappier,  Laval  (Quebec).  Centre 

de  Recherche  en  Bacteriologie. 

R.  Beaudet,  J.  G.  Bisaillon,  M.  Ishaque,  and  M. 

Sylvestre. 

Agricultural  Wastes  AGWADL,  Vol.  17,  No.  2,  p 

131-140,    1986.    3    fig,    2    tab,    14    ref.    CRSAQ 

(Canada)  Project  IAF-82-960. 

Descriptors:  'Anaerobic  bacteria,  'Biodegrada- 
tion,  *Phenols,  *Fate  of  pollutants,  *Pollutant 
identification,  *Water  pollution  effects,  *Farm 
wastes,  *Swine  wastes,  'Isolation,  'Cultures,  Ac- 
climation, Bacteria,  Minerals,  Nutrients,  Organic 
compounds,  Fermentation,  Degradation. 

The  intensification  of  pig  production  has  increased 
the  environmental  problems  associated  with  this 
industry,  particularly  in  respect  of  offensive  odors. 
A  microbial  culture  able  to  degrade  phenol  and  p- 
cresol  under  anaerobic  conditions  was  isolated 
from  a  mixture  of  swamp  water,  sewage  sludge, 
swine  waste  and  soil  after  an  acclimation  period  of 
5  weeks.  The  culture  was  enriched  by  periodic 
transfer  in  mineral  salts  medium  containing  phenol 
or  p-cresol  as  the  sole  source  of  carbon.  After 
several  months  of  enrichment,  the  degradative  ac- 
tivity of  some  cultures  was  lost.  Addition  of  pro- 
teose peptone  to  the  minimal  medium  maintained 
the  activity,  whereas  the  addition  of  acetate,  glu- 
cose or  nitrate  or  the  presence  of  silica  gel  as  a 
solid  matrix  to  hold  the  cells,  had  no  effect.  The 
degradation  of  the  phenolic  compounds  appeared 
to  be  carried  out  via  methanogenic  fermentation  by 
a  bacteria  consortium.  Optimal  degradation  by  the 
enriched  culture  was  at  pH  between  7  and  8  and  at 
37  C.  The  bacterial  culture  was  adapted  to  grow  in 
swine  waste  and  complete  degradation  of  100-120 
mg/liter  of  phenolic  compounds  was  obtained  in 
swine  waste  seeded  with  this  culture.  (Alexander- 
PTT) 
W87-04627 


TOTAL  PHOSPHORUS  ANALYSIS  OF 
WASTEWATER  SAMPLES  USING  THE  STAN- 
NOUS CHLORIDE  REDUCTION  PROCE- 
DURE, 

South  Australia  Engineering  and  Water  Supply 

Dept.,  Salisbury.  State  Water  Labs. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04630 


PREDICTING  THE  EXPANSION  BEHAVIOR 
OF  FILTER  MEDIA, 

Bolton  and  Menk,  Inc.,  Mankato,  NM. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04643 


ACTION  OF  OZONE  ON  TROPHOZOITES 
AND  FREE  AMOEBA  CYSTS,  WHETHER 
PATHOGENIC  OR  NOT, 

Trailigaz  Co.,  Garges-les-Gonesse  (France).   Re- 
search and  Applications  Div. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04644 


ARE  THE  RESULTS  OF  OZONATION  OF 
MODEL  COMPOUNDS  AT  HIGH  CONCEN- 
TRATIONS TRANSFERABLE  TO  THE  CONDI- 
TIONS OF  DRINKING  WATER  TREATMENT 
WITH  OZONE, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04645 


IMPROVEMENT    OF    OZONE    OXIDATION 
AND  DISINFECTION  DESIGN, 

Societe  Degremont,  Rueil-Malmaison  (France). 


For  primary  bibliographic  entry  see  Field  5F. 
W87-04649 


PURIFICATION  OF  PCB  CONTAMINATED 
WATER  BY  CHITOSAN:  A  BIOLOGICAL  TEST 
OF  EFFICIENCY  USENG  THE  COMMON 
BARBEL,  BARBUS  BARBUS, 

Liege  Univ.  (Belgium).  Lab.  of  Animal  Morpholo- 
gy- 

Y.  Van  Daele,  and  J.  P.  Thome. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  37,  No.  6,  p  858-865, 
December  1986.  4  fig,  19  ref. 

Descriptors:  'Bioassay,  'Wastewater  treatment, 
'Bioindicators,  'Bioaccumulation,  'Polychlorinat- 
ed  biphenyls,  'Chitosan,  'Fish,  'Barbel,  Polymers, 
Water  treatment,  Industrial  waste  treatment, 
Aquatic  environment. 

Chitosan,  the  deacetylated  form  of  chitin,  a  natural 
polymer,  has  been  proposed  for  use  in  industrial 
applications  for  water  purification.  Adsorption  ca- 
pabilities of  Chitosan  towards  highly  chlorinated 
PCBs  are  discussed.  The  impact  of  that  purifica- 
tion on  the  aquatic  environment  was  tested  by  the 
analysis  of  the  PCB  accumulation  in  young  speci- 
mens of  the  sensitive  teleost  Barbus  barbus  kept  in 
PCB  contaminated  water  filtered  or  unfiltered 
through  chitosan.  After  filtration  of  contaminated 
water  through  chitosan,  fish  contamination  always 
remained  lower  than  1  microgram(ug)/g.  These 
data  do  not  differ  significantly  from  control  values 
obtained  from  'clean'  fish.  Serious  metabolic  dis- 
eases have  been  reported  when  fish  intoxication 
exceeded  1  microgram(ug)/g;  below  1 
microgram(ug)/g  these  symptoms  did  not  occur. 
The  results  obtained  suggested  that  filtration  of 
PCB  contaminated  water  through  chitosan  should 
be  sufficient  to  protect  fish  from  damaging  intoxi- 
cation. (Wood-PTT) 
W87-04666 


USE  OF  SERUM  ANTIBODY  AS  A  MEANS  TO 
DETERMINE  INFECTIONS  FROM  EXPO- 
SURE TO  WASTEWATERS  AND  REFUSE, 

Cincinnati   Univ.,   OH.   Dept.   of  Environmental 

Health. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04668 


REVIEW  OF  MODELS  DEVELOPED  TO  PRE- 
DICT GASEOUS  PHASE  ACTTVATED 
CARBON  ADSORPTION  OF  ORGANIC  COM- 
POUNDS, 

Texas  Univ.  Health  Science  Center  at  San  Anto- 
nio. School  of  Public  Health 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04669 


PROGRAMMING  A  MINICOMPUTER  FOR 
LIUQH)  LEVEL  CONTROL  IN  A  WATER 
TANK, 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04688 


SLUDGE  PROCESSING  EFFECT  ON  COM- 
POST QUALITY, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 
G.  E.  Fitzpatrick. 

Biocycle  BCYCDK,  Vol.  27,  No.  9,  p  32,  34-35, 
October  1986.  4  tab,  17  ref. 

Descriptors:  'Waste  disposal,  'Land  application, 
'Water  pollution  effects,  'Sludge  disposal,  'Sludge 
use,  'Wastewater  treatment,  'Composting,  'Plant 
growth,  Horticulture,  Dwarf  schefflera,  Spathi- 
phyllum,  Growth  medium,  Plant  physiology,  Cost 
analysis. 

The  suitability  of  two  compost  products  for  grow- 
ing dwarf  schefflera  and  spathiphyllum  was  com- 
pared. The  two  products  differed  significantly  in 
several  characteristics:  compost  HC  had  grit  re- 
moved, was  a  pure  oxygen  activated  sludge,  heat 
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treated,  and  centrifuged,  and  had  26%  solids  (ster- 
ile dry  cake),  whereas  compost  PC  was  a  conven- 
tional activated  sludge,  aerobically  digested,  with 
polymers  added  and  dewatering  on  a  belt  press, 
and  it  had  18%  solids  (moist  cake).  By  the  end  of  a 
26-wk  production  period,  there  highly  significant 
differences  in  plant  response.  With  both  species, 
growth  was  best  with  HC  and  slowest  with  a 
conventional  horticultural  growing  medium  (CM). 
At  26  weeks  dwarf  scheffleras  grown  on  HC  were 
6  wk  ahead  in  growth  of  those  grown  on  CM,  and 
spathiphyllums  on  HC  were  8  wk  ahead.  Growth 
of  both  on  PC  was  intermediate.  Physical  and 
chemical  characteristics  of  the  growing  media  and 
economic  analysis  of  the  differences  among  the 
media  if  used  to  grow  the  spathiphyllum  commer- 
cially in  Florida  are  presented.  (Rochester-PTT) 
W87-O480O 


QUALITY  CONTROL  MONITORING, 

East  Bay  Municipal  Utility  District,  Oakland,  CA. 
A.  E.  Greenberg,  T.  B.  Shastid,  and  W.  M.  Ellgas. 
Biocycle  BCYCDK,  Vol.  27,  No.  9,  p  36-38,  Octo- 
ber 1986.  2  fig,  2  tab,  2  ref. 

Descriptors:  'Quality  control,  'Waste  disposal, 
•Composting,  *Sludge  disposal,  'Wastewater 
treatment,  East  Bay,  California,  Temperature,  Bac- 
terial analysis,  Cadmium,  Lead,  Nitrogen,  Phos- 
phorus, Coliforms,  Nutrients. 

Employment  of  quality  control  monitoring  in  the 
East  Bay,  California,  municipal  sludge  composting 
program  is  described,  with  examples  of  results  and 
how  they  are  employed  in  management  of  the 
composting  operation.  Temperature,  moisture  and 
chemistry,  and  bacteriological  analyses  are  con- 
ducted. Temperature  analyses  clearly  illustrate  a 
pile  that  failed  to  achieve  thermophilic  conditions, 
thus  permitting  it  to  be  recycled.  Chemical  analy- 
ses demonstrate  that  the  finished  product  meets 
standards  for  cadmium  and  lead,  and  that  the  com- 
post contains  significant  N  and  P.  Destruction  of 
coliform  bacteria  is  confirmed  with  the  bacterio- 
logical analyses.  (Rochester-PTT) 
W87-04801 


SLUDGE     MANAGEMENT:     A     RESEARCH 
UPDATE:  PART  H, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-O4802 


NEW    SEWER    IN    ONE   NIGHT:    REPLACE- 
MENT WITHOUT  EXCAVATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-O4803 


MEASURING  SEWER  SAG, 

South  Stickney  Sanitary  District,  Burbank,  IL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-O4804 


OVERCOMING  A  SEWER  MORATORIUM, 

C.  Annis. 

Operations  Forum,  Vol.  3,  No.  11,  p  19-20,  No- 
vember 1986. 

Descriptors:  'Sewer  infiltration,  'Rehabilitation, 
•Pipes,  'Sewerage,  'Administrative  decisions, 
Crossville,  Tennessee,  Pipe  linings,  Polyethylene, 
Construction,  Maintenance. 

The  city  of  Crossville,  Tennessee,  recently  was 
released  from  a  state-imposed  sewer  connection 
moratorium  after  7  yr.  Completion  of  a  new 
wastewater  treatment  facility  did  not  eliminate  the 
problem.  In  addition,  it  proved  necessary  to  reha- 
bilitate the  collection  system.  A  sewer  system  eval- 
uation survey  showed  the  locations  of  numerous 
inflow  and  infiltration  problems  throughout  the 
system.  Using  these  survey  results,  plus  flow  data 
and  monitoring  data,  a  plan  for  rehabilitation  was 
developed.  Due  to  the  high  expense  of  employing 
contractors,  the  city  chose  to  buy  its  own  slip 
lining  equipment  and  to  use  city  water  and  sewer 
maintenance  crews  to  line  the  affected  piping  with 
polyethylene.    As   between    1983   and   December 


1985,  slip  lining  of  more  than  50,000  linear  feet  of  a 
total  of  115,000  linear  feet  of  sewer  line  has  been 
lined  and  several  hundred  manholes  have  been 
repaired.  Approximately  86%  of  the  inflow  and 
infiltration  problem  has  been  eliminated.  (Roches- 
ter-PTT) 
W87-04805 


MICROSCOPIC  EXAMINATION  OF  ACTIVAT- 
ED SLUDGE  AND  CONTROL  OF  AERATION 
RATES, 

Salina  Area  Vocational-Technical  School,  KS. 
T.  Hobson. 

Operations  Forum,  Vol.  3,  No.  11,  p  22-27,  No- 
vember 1986.  9  fig. 

Descriptors:  'Sludge  conditioning,  'Pollutant 
identification,  'Bioindicators,  'Wastewater  treat- 
ment, 'Process  control,  'Protozoa,  'Mixed  liquor, 
•Microscopic  analysis,  'Wastewater  treatment  fa- 
cilities, Ciliates,  Flagellates,  Bacteria,  Sludge,  Aer- 
ation. 

Microscopic  evaluation  of  sludge  by  enumeration 
of  protozoa  present  is  described  in  relation  to  the 
guidelines  in  the  Water  Pollution  Control  Federa- 
tion's Manual  of  Practice  No.  11,  and  steps  to  be 
taken  to  control  the  activated  sludge  process  in 
response  to  what  is  found  in  sludge  evaluation  are 
described.  Mixed  liquor  is  examined  for  the  pres- 
ence of  Sarcodina,  holophytic  flagellates,  holozoic 
flagellates,  free-swimming,  crawling,  and  stalked 
ciliates,  and  rotifers,  which  can  be  identified  easily 
with  an  inexpensive  microscope.  Because  protozoa 
are  more  sensitive  to  process  upsets  than  bacteria,  a 
significant  drop  in  the  numbers  of  protozoa  is 
usually  the  first  indicator  that  the  process  is  in 
trouble  or  soon  will  be.  The  three  major  activated 
sludge  process  controls  available  to  operators  are: 
control  of  aeration  rates,  control  of  sludge  wasting 
rates,  and  control  of  return  sludge  flow  rates. 
Various  equipment  for  maintaining  aeration  is  de- 
scribed and  its  operation  discussed.  (Rochester- 
PTT) 
W87-04806 


RECOMMENDATION  FOR  FLOOD  DAMAGE 
REDUCTION  AT  WASTEWATER  TREATMENT 
PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 
PA. 

S.  K.  Wright. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  6,  p  10-11,  November- 
December  1986.  4  ref. 

Descriptors:  'Wastewater  treatment  facilities, 
'Floodproofing,  'Surveys,  National  Flood  Insur- 
ance Program,  Management  planning. 

The  findings  of  a  survey  of  the  flood  preparedness 
of  wastewater  treatment  plants  are  summarized 
and  recommendations  resulting  from  the  survey 
are  given.  Most  plants  had  no  plans  or,  at  best, 
poorly  prepared  plans  for  plant  evacuation,  tempo- 
rary floodproofing,  or  other  actions  to  reduce 
flood  damage.  Design  of  plants  has  not  adequately 
considered  flood  vulnerability  or  actions  to  reduce 
damage  in  the  event  of  flooding.  Most  wastewater 
treatment  plants  are  ineligible  for  the  National 
Flood  Insurance  Program  because  they  do  not 
meet  the  definition  of  being  principally  above 
ground.  Early  shutdown  in  anticipation  of  a  flood, 
according  to  a  written  and  tested  plan,  plant  design 
that  considers  locating  expensive  machinery  above 
the  100-yr  flood,  or  even  higher  if  feasible,  alterna- 
tives to  National  Flood  insurance,  plant  modifica- 
tions to  reduce  damage,  and  plans  for  quick  recov- 
ery after  the  flood  are  recommended.  (Rochester- 
PTT) 
W87-O4807 


ACCURATE  BOD  DETERMINATIONS, 

E.  L.  Stover. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  6,  p  18-20,  November- 
December  1986.  3  fig. 

Descriptors:  'Wastewater  treatment,  'Effluents, 
•Water    analysis,    *Biological    oxygen    demand, 


•Standards,   'Monitoring,   'Wastewater  composi- 
tion, Dissolved  oxygen. 

The  Standard  Methods  procedure  for  determining 
biochemical  oxygen  demand  (BOD)  of  industrial 
wastewater  or  treated  effluent  is  described  and  a 
modified  procedure  is  explained,  with  presentation 
of  guidelines  for  accurate  BOD  testing.  The  fol- 
lowing general  rules  should  reduce  variability  and 
increase  confidence  in  test  results:  use  acclimated 
seed  material  with  complex  wastewaters;  inhibit 
nitrification  when  appropriate;  determine  seed 
demand  and  dilution  water  depletions  with  multi- 
ple dilutions;  apply  appropriate  correction  factors; 
select  seed  concentration  to  yield  between  0.2  to 
1.0  mg/1;  during  data  interpretation,  place  greater 
emphasis  on  sample  volumes  with  higher  total 
depletion;  the  best  sample  volumes  for  BOD  calcu- 
lations are  those  between  25%  and  75%  of  the 
initial  dissolved  oxygen  (DO)  values;  place  more 
emphasis  on  sample  volumes  with  greater  than  2.0 
mg/1  net  depletion;  do  not  use  sample  volumes 
with  final  DO  <  1.0  mg/1;  plot  BOD  versus  sample 
volume  to  determine  inhibition;  and  use  sample 
volumes  below  the  threshold  inhibition  values  for 
BOD  calculations.  (Rochester-PTT) 
W87-04808 


OVERVIEW  OF  GRANTS  FOR  SEWERAGE 
FACHTTIES, 

M.  Gaydos-Chambers. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  6,  p  21-23,  November- 
December  1986. 

Descriptors:  'Wastewater  treatment  facilities, 
'Pennsylvania,  'Grants,  'Financing. 

Opportunities  for  sewerage  funding  in  Pennsylva- 
nia in  light  of  changes  in  federally  funded  pro- 
grams, reductions  in  overall  grant  availability,  and 
increased  competition  for  limited  monetary  re- 
sources are  discussed.  The  Environmental  Protec- 
tion Agency  Construction  Grants  Program  re- 
mains the  primary  funding  source  for  sewerage 
treatment  facilities,  but  at  55%  funding  level  of 
eligible  costs,  alternative  grant  sources  must  be 
researched.  Other  programs  include  the  Housing 
and  Redevelopment  Assistance  Program  of  the 
Department  of  Community  Affairs,  the  Communi- 
ty Development  Block  Grant  Program  (Small 
Communities  Program),  the  Pennsylvania  Depart- 
ment of  Commerce's  Community  Facilities  Pro- 
gram, State  of  Pennsylvania  programs  aimed  at 
saving  jobs,  such  as  the  Mid  Mon  Valley  Econom- 
ic Revitalization  Program,  and  the  Farmer's  Home 
Adminstration  grant/loan  programs.  (Rochester- 
PTT) 
W87-04809 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
H.  Chapman. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  19,  No.  6,  p  25,  November- 
December  1986. 

Descriptors:  'Wastewater  treatment  facilities,  'Fi- 
nancing, 'Pennsylvania,  'Bond  issues,  Interest 
rates. 

Recent  financing  arrangements  by  the  following 
Pennsylvania  authorities  for  sewage  projects  are 
summarized:  Fairview  Township,  West  Goshen, 
Catasauqua  Borough,  East  Whiteland  Township, 
Borough  of  Catawissa,  Hilltown  Township,  Hamp- 
ton Township  and  Township  of  Allegheny 
County,  and  Oil  City  General  Authority  and  City 
in  Venango  County.  Municipal  bond  interest  rates 
have  remained  at  low  levels  despite  a  flood  of 
bond  issues  coming  to  market  to  beat  the  Septem- 
ber 1st  tax  deadline.  Insuring  a  bond,  as  was  done 
by  Hampton  Township,  helps  to  secure  a  Triple  A 
rating  for  the  bond,  but  costs  0.008%  of  the  total 
interest  and  principal  over  the  life  of  the  bond 
issue,  charged  at  issuance.  This  translates  into 
roughly  0.375%  of  the  interest  rate  on  the  bonds. 
Unless  0.005%  is  saved  on  the  bond  interest  by  this 
procedure,  only  commissions  are  being  generated. 
(Rochester-PTT) 
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W87-O4810 


REMOVAL  OF  INTESTINAL  NEMATODE 
EGGS  IN  TROPICAL  WASTE  STABILIZATION 
PONDS, 

Universidade   Federal   da   Paraiba,   Joao   Pessoa 

(Brazil).    Estacao   Experimental    de   Tratamentos 

Biologicos  de  Esgotos  Santarios. 

D.  D.  Mara,  and  S.  A.  Silva. 

Journal  of  Tropical  Medicine  and  Hygiene,  Vol. 

89,  No.  2,  p  71-74,  April  1986.  3  tab,  6  ref. 

Descriptors:  'Effluents,  'Wastewater  treatment, 
•Nematodes,  'Stabilization  ponds,  'Tropical  re- 
gions, 'Brazil,  Ascaris,  Hookworms,  Anaerobic  la- 
goons, Retention  time,  Secondary  wastewater 
treatment. 

Removal  of  intestinal  nematode  eggs  from  domes- 
tic wastewater  in  waste  stabilization  ponds  was 
studied  in  northeast  Brazil.  Anaerobic  and  primary 
facultative  ponds  achieved  Ascaris  removals  of  88 
to  98%  and  99  to  100%,  and  hookworm  removals 
of  91-97%  and  98-100%,  respectively.  Egg-free 
effluents  were  produced  by  a  single  primary  facul- 
tative pond  with  a  retention  time  of  18.9  days,  and 
by  an  anaerobic  and  secondary  facultative  pond 
with  retention  times  of  6.8  and  5.5  days.  Effluents 
less  than  or  equal  to  one  egg  per  liter  can  be 
produced  by  a  one  day  anaerobic  pond  followed 
by  a  five  day  secondary  facultative  and  a  five  day 
maturation  pond.  (Author's  abstract) 
W87-04835 


PROCESSES     CONTROLLING     MOVEMENT, 

STORAGE,  AND  EXPORT  OF  PHOSPHORUS 

IN  A  FEN  PEATLAND, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04842 


PROTEIN  DEGRADATION  IN  ANAEROBIC 
DIGESTION:  INFLUENCE  OF  VOLATDLE 
FATTY  ACIDS  AND  CARBOHYDRATES  ON 
HYDROLYSIS  AND  ACIDOGENIC  FERMEN- 
TATION OF  GELATIN, 

Amsterdam  Univ.  (Netherlands).  Lab.  for  Analyti- 
cal Chemistry. 

A.  M.  Breure,  K.  A.  Mooijman,  and  J.  G.  van 
Andel. 

Applied  Microbiology  and  Biotechnology,  Vol.  24, 
No.  5,  p  426-431,  August  1986.  1  fig,  3  tab,  28  ref. 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Anaerobic  digestion,  'Pro- 
teins, 'Biodegradation,  'Fatty  acids,  'Volatile 
acids,  'Hydrolysis,  'Fermentation,  'Gelatin,  'Car- 
bohydrates, Glucose,  Lactose,  Cultures,  Perform- 
ance evaluation. 

The  hydrolysis  and  fermentation  of  gelatin  in  the 
presence  of  a  carbohydrate  by  gelatin-adapted 
mixed  anaerobic  bacterial  populations  in  putatively 
carbon-limited  chemostat  cultures  was  investigat- 
ed. In  one  series  of  experiments,  gelatin  was  fed  to 
mixed  populations  of  bacteria  in  chemostat  cultures 
operated  at  different  dilution  rates.  After  reaching 
steady  state  conditions,  a  relatively  high  concen- 
tration of  glucose  or  lactose  was  added  to  the 
gelatin-containing  growth  medium  as  a  second  sub- 
strate. In  a  second  seres  of  experiments,  a  mixture 
of  volatile  fatty  acids  was  added  to  the  growth 
medium  along  with  gelatin  to  investigate  whether 
the  retardation  of  degradation  of  gelatin  in  the 
presence  of  high  amounts  of  glucose  was  due  to 
the  glucose  itself  or  was  caused  by  its  fermentation 
products.  Degradation  of  the  protein  was  progres- 
sively retarded  with  increasing  dilution  rates,  as 
well  as  with  increased  concentrations  of  carbohy- 
drates present  in  the  feed  as  a  second  substrate.  It 
was  established  that  this  is  not  due  to  high  concen- 
trations of  fermentation  products  in  the  reactor. 
The  carbohydrate  was  totally  fermented  at  all  dilu- 
tion rates.  It  is  concluded  that  for  optimal  perform- 
ance of  an  anaerobic  digestion  system  for  purifying 
waste  waters  containing  carbohydrate/protein 
mixtures,  fermentation  of  carbohydrates  should  be 
spatially  separated  from  hydrolysis  and  fermenta- 
tion of  the  protein.  (Author's  abstract) 


W87-04849 


COMPARISON  OF  DD7FERENT  CELLULOLY- 
TIC  FUNGI  FOR  BIOCONVERSION  OF 
APPLE  DISTILLERY  WASTE, 

Institut  za  Nuklearne  Nauke  Boris  Kidric,  Bel- 
grade (Yugoslavia). 

J.  Friedrich,  A.  Cimerman,  and  A.  Perdih. 
Applied  Microbiology  and  Biotechnology,  Vol.  24, 
No.  5,  p  432-434,  August  1986.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Wastewater  treatment,  'Fungi,  'Apples,  'Distill- 
ery wastes,  'Spoil  disposal,  'Biodegradation,  Fil- 
tration, Feeds,  Fermentation,  Proteins,  Chemical 
oxygen  demand,  Comparison  studies. 

The  suitability  of  three  ascomycetous  fungi,  Asper- 
gillus niger,  A.  awamori  and  Trichoderma  reesei, 
as  well  as  two  basidiomycetes,  Pleurotus  ostreatus 
and  Phanerochaete  chrysosporium,  for  bioconver- 
sion  of  apple  distillery  slop  was  compared.  Tricho- 
derma and  Phanerochaete  degraded  raw  fibers  by 
20%,  producing  filter  cakes  with  17%  and  22% 
raw  protein  contents.  Aspergillus  spp.  were  superi- 
or in  filtration  time  and  chemical  oxygen  demand 
reduction  and  were  of  the  same  efficiency  in  pro- 
tein synthesis  as  Trichoderma  and  Phanerochaete, 
but  did  not  degrade  fibers.  Pleurotus  ostreatus  did 
not  degrade  lignin  under  the  fermentation  condi- 
tions used  and  could  not  compete  with  other  fungi 
due  to  its  slower  growth.  (Author's  abstract) 
W87-O4850 


OBSERVATIONS  ON  A  MICROBIAL  CELLU- 
LOSE DEGRADATION  PROCESS  THAT  DE- 
CREASES WATER  ACIDITY, 

Canada  Centre  for  Mineral  and  Energy  Technolo- 
gy, Ottawa  (Ontario). 
A.  Jongejan. 

International  Biodeterioration,  Vol.  22,  No.  3,  p 
207-211,  September  1986.  2  fig,  1  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Acid  mine  waters,  'Microbial  degradation, 
'Acidic  water,  'Cellulose,  Chloride,  Oxygen,  Bac- 
teria, Oxidation,  Mine  drainage,  Hydrogen  ion 
concentration,  Oxidation,  Permanganate,  Metabo- 
lism, Bisulfites. 

A  microbial  cellulose  degradation  process  that  pro- 
duces the  organic  nutrients  required  by  sulfate 
reducing  bacteria  and  abates  acid  mine  water  pol- 
lution is  reviewed.  Observations  were  made  in  a 
series  of  experiments  that  investigated  the  decrease 
in  water  acidity  by  bacteria  using  cellulose,  cellu- 
lose chloride  relationships,  cellulose  oxygen  link- 
age and  the  bacterial  species  acting  on  cellulose. 
No  conclusions  about  relevant  metabolic  processes 
are  made  because  of  the  complexities  in  cellulose 
chemistry  and  microbiology,  but  the  following  ob- 
servations may  be  noteworthy  for  further  investi- 
gations: the  action  of  pH  increasing  bacteria  covers 
two  distinct  processes  as  suggested  by  the  relation- 
ships between  pH  and  the  bisulfite  addition,  per- 
manganate oxidation  and  chloride  uptake  of  cellu- 
lose exposed  to  bacteria;  the  extent  of  permangante 
oxidation  of  cellulose  subjected  to  pH  increasing 
bacteria  is  lower  than  that  exposed  to  cellulolytic 
bacteria;  the  variety  of  species  that  decreased  acid- 
ity suggests  that  this  process  is  not  based  on  ex- 
tremely rare  metabolic  properties;  and,  chemical 
oxidation  of  cellulose  by  periodate  is  different  from 
microbial  action.  (Michael-PTT) 
W87-04855 


UTILIZATION  BY  FATTENING  CATTLE  OF 
UNFERMENTED  MANURE  AND  TWO  RESI- 
DUES PRODUCED  BY  ANAEROBIC  GENERA- 
TION OF  METHANE  FROM  FEEDLOT 
MANURE, 

California  Univ.,  Davis. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-04862 


CHARACTERIZATION  OF  MAJOR  AND 
MINOR  ORGANIC  POLLUTANTS  IN 
WASTEWATERS  FROM  COAL  GASD7ICATION 
PROCESSES, 


Georgia  Inst,  of  Tech.,  Atlanta.  Dept.  of  Environ- 
mental Engineering. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04883 


WATER  SYSTEMS  STANDARDS  SURVEY, 

Austin  Water  and  Wastewater  Utility,  TX. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04903 


SURFACE  CHEMISTRY  IN  WATER  TREAT- 
MENT: REACTIONS  AT  THE  SOLJD-LIQUn) 
INTERFACE, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04909 


UTILIZATION  OF  ANAEROBICALLY  DI- 
GESTED POULTRY  MANURE  EFFLUENT  NI- 
TROGEN AS  FERTILIZER, 

Wageningen  Water  Pollution  Control  Dept.,  Wa- 

geningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04935 


THERMOPHILIC  ANAEROBIC  DIGESTION 
OF  SCREENED-FLUSHED  SWINE  WASTE, 

Auburn  Univ.,  AL.  Dept.  of  Agricultural  Engi- 
neering. 

D.  T.  Hill,  J.  P.  Bolte,  and  T.  J.  Prince. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  229-234,  January-February  1986.  1  fig,  4  tab, 
22  ref. 

Descriptors:  'Thermophilic  anaerobic  digestion, 
'Anaerobic  digestion,  'Swine  wastes,  'Animal 
wastes,  'Waste  treatment,  Fermentation,  Methane, 
Costs,  Energy,  Temperature,  Organic  loading,  Per- 
formance evaluation,  Volatile  solids,  Retention 
time. 

Flushing  waste  transport  systems  are  used  in  ap- 
proximately 70  to  80%  of  the  swine  production 
facilities  in  Alabama  and  the  Southeastern  United 
States.  Using  these  flushed  wastes  to  produce 
methane  requires  reconcentrating  the  waste  stream 
since  total  solids  are  much  less  than  that  required 
in  operating  anaerobic  digestion  systems.  The  cost 
of  the  actual  reactor  vessel  is  a  major  factor  in 
anaerobic  fermentation  for  onsite  energy  produc- 
tion. Thermophilic  digestion  offers  the  smallest 
plant  volume  for  a  given  waste  mass  due  to  the 
heavier  organic  loading  concentration  and  the  re- 
duced detention  time  that  can  be  used  when  oper- 
ating at  the  elevated  temperature  (55  C).  Little 
research  work  has  been  reported  using  thermophi- 
lic digestion  of  swine  waste  and  no  work  has  been 
performed  using  a  screened-flushed  swine  waste  as 
a  thermophilic  digestion  substrate.  This  experiment 
involved  4  hydraulic  retention  times  (HRT)  (15, 
10,  7  and  5  days)  utilizing  loading  concentrations 
varying  from  55  to  64  g  VS/L  at  thermophilic 
temperature  (55  C)  using  380  L  bench  scale  digest- 
ers. All  HRT's  were  replicated  in  the  study.  The 
operating  and  performance  characteristics  of  the 
digesters  are  reported  for  each  HRT.  Heavy  load- 
ing (i.e.  64  g  VS/L)  and  short  HRT's  (5  days) 
showed  no  signs  of  digester  stress  or  failure  with 
the  volumetric  methane  productivity  in  the  4.7  to 
4.8  L  CH4/L-day  range.  Volatile  solids  reductions 
varied  from  a  high  of  approximately  64%  to  a  low 
of  53%  as  HRT  decreased  from  15  to  5  days. 
(Author's  abstract) 
W87-04936 


FLOW,  THE  KEY  MEASUREMENT, 

For  primary  bibliographic  entry  see  Field  7B. 
W87-04977 


STATIC     MLXERS     BRING     BENEFITS     TO 
WATER/WASTEWATER  OPERATIONS, 

Koch  Engineering  Co.,  Inc.,  Wichita,  KS.  Static 

Mixing  Group. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-04983 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5D — Watte  Treatment  Processes 


DESIGNING  WASTEWATER  PLANTS  FOR 
REAL  PEOPLE, 

CH2M/Hill,  Denver,  CO. 

R.  E.  Pailthorp,  and  G.  J.  Swanson. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  35-37,  November  1986.  4  fig,  1 

tab. 

Descriptors:  'Wastewater  treatment  facilities, 
•Wastewater  treatment,  •Design  criteria,  'Safety, 
Hazards,  Accidents,  Human  engineering,  Planning, 
Project  planning. 

Wastewater  treatment  plant  operations  are  hazard- 
ous and  have  one  of  the  highest  lost-time  accident 
rates  in  the  nation  with  common  mishaps  taking  a 
greater  toll  than  the  industry-specific  accidents. 
Designs  which  contribute  to  the  high  accident 
rates  come  from  both  design  flaws  and  from  unex- 
pected changes  in  field  conditions.  Several  exam- 
ples in  which  required  changes  to  the  plans  or  poor 
integration  of  separate  design  elements  caused  dan- 
gerous situations  to  arise  were  presented.  Ways  in 
which  the  work  environment  can  contribute  to 
accidents  were  discussed  and  design  improvement 
suggestions  were  made.  (Wood-PTT) 
W87-04984 


MODELING  SEDIMENT-INDUCED  DENSITY 
CURRENTS  IN  SEDIMENTATION  BASINS, 

Southern  Illinois  Univ.  at  Carbondale.  Dept.  of 

Engineering  Mechanics  and  Materials. 

B.  A.  DeVantier,  and  B.  E.  Larock. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  1,  p  80-94,  January  1987. 

11  fig,  1  tab,  21  ref.  NSF  Grant  CME-79 14762. 

Descriptors:  'Mathematical  models,  'Wastewater 
treatment,  'Model  studies,  'Density  currents, 
•Sediments,  'Sedimentation  basins,  Flow  patterns, 
Prediction,  Currents,  Row,  Solids,  Clarifiers,  Set- 
tling. 

Sedimentation  basins  are  used  in  water  and 
wastewater  treatment  plants  and  in  a  variety  of 
industrial  processes  to  separate  suspended  solids 
from  water.  Most  designs  utilize  continuous  flow; 
consequently,  the  design  engineer  must  ensure  that 
flow  velocities  in  the  basins  are  sufficiently  low  to 
allow  solid  particles  to  settle  and  be  removed,  and 
yet  sufficiently  high  so  that  the  basin  volumes  are 
not  prohibitively  large.  Settling  basins  are  often 
designed  by  using  simple  rules  of  thumb  based  on 
detention  times,  overflow  rates,  and  weir  overflow 
rates.  Sediment-driven  density  currents  exist  in 
most  secondary  sedimentation  basins  and  cause  the 
usual  hydrodynamic  flow  pattern  in  these  basins  to 
deviate  substantially  from  uniformity.  The  mathe- 
matical model  introduced  here  allows  one  to  pre- 
dict, by  direct  computation,  the  behavior  of  the 
bottom  current  and  the  surface  return  flow  for 
flow  conditions  that  are  representative  of  a  typical 
secondary  clarifier  in  a  sewage  treatment  plant, 
and  simultaneously  to  determine  their  distribution- 
al effects  on  the  sedimentation  process  itself.  The 
model  consists  of  conservation  equations  for  fluid 
mass  and  momentum  and  sediment  volume,  supple- 
mented by  a  modified  form  of  the  kappa-epsilon 
turbulence  closure  model.  These  results  include  the 
flow  pattern,  concentration  distribution  of  sedi- 
ment, the  percentage  of  solids  removal,  and  some 
examination  of  turbulence  quantities  in  the  basin. 
The  strength  of  the  bottom  current  is  closely  relat- 
ed to  the  solids  loading  solids  removal  rates  are,  in 
turn,  strongly  related  to  the  suspension-settling 
characteristics.  (Alexander-PTT) 
W87-O5025 


URINARY  MUTAGENS  IN  MUNICIPAL 
SEWAGE  WORKERS  AND  WATER  TREAT- 
MENT WORKERS, 

New  York  State  Coll.  of  Veterinary  Medicine, 

Ithaca. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05027 


EVALUATION  OF  MANAGEMENT  PRAC- 
TICES FOR  MINE  SOLID  WASTE  STORAGE, 
DISPOSAL,  AND  TREATMENT, 

PEDCo-Environmental,  Inc.,  Cincinnati,  OH. 


For  primary  bibliographic  entry  see  Field  5E. 
W87-O5083 


DESIGN,  INSTALLATION  AND  OPERATION 
OF  WITHDRAWAL  WELL  CONTAMINANT 
RECOVERY  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
For  primary  bibliographic  entry   see   Field   5G. 

W87-05154 


FEASIBILITY  OF  TREATING  CONTAMINAT- 
ED GROUND  WATER  AT  A  HAZARDOUS 
WASTE  SITE, 

GCA  Corp.,  Bedford,  MA.  GCA  Technology 
Div. 

N.  M.  Ram,  P.  Exner,  R.  Bell,  and  S.  Santos. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  513-535,  6  fig,  3  tab,  11  ref.  EPA 
Contract  No.  68-01-6769. 

Descriptors:  'Groundwater  pollution,  'Hazardous 
wastes,  'Waste  disposal,  'Water  pollution  treat- 
ment, 'Coventry,  'Rhode  Island,  Path  of  pollut- 
ants, Plumes,  Surface  water,  Hydrogen  ion  con- 
centration, Air  stripping,  Filtration,  Adsorption, 
Carbon,  Computers,  Model  studies. 

Ground-  and  surface  water  collected  at  the  Picillo 
Farm  site  in  Coventry,  Rhode  Island  is  contami- 
nated with  a  considerable  quantity  of  both  volatile 
and  non-volatile  compounds  originating  from  the 
prior  disposal  of  hazardous  wastes  at  the  site.  An 
Endangerment  Assessment  and  Feasibility  Study 
was  conducted  to  identify  the  problems  and  evalu- 
ate remedial  measures  for  site  cleanup.  The  con- 
taminated ground  and  surface  waters  migrate  in 
two  plumes  toward  downgradient  surface  water 
discharge  areas  where  they  are  largely  adsorbed 
onto  swamp  deposits,  biodegraded,  or  are  volatil- 
ized from  swamp  surface  waters.  A  groundwater 
recover  and  treatment  system  was  designed  to 
remove  essentially  all  organics,  with  the  exception 
of  methyl  ethyl  ketone,  methylene  chloride  and 
acetone,  to  mitigate  a  major  potential  source  of 
odor  generation  and  to  recovery  a  potential 
groundwater  resource  that  could  be  used  in  the 
future  if  necessary.  Due  to  the  uncertainties  associ- 
ated with  the  characterization  of  till  and  bedrock 
as  distinct,  water-bearing  formations,  two  ground- 
water recovery  alternatives  were  examined:  a  well- 
point  system,  and  a  subsurface  drain.  The  ground- 
water treatment  deemed  necessary  at  the  site  in- 
cluded: (1)  pH  adjustment,  (2)  air  stripping  with 
vapor  recovery,  (3)  sand  filtration,  (4)  secondary 
pH  adjustment  and  (5)  carbon  adsorption.  pH  ad- 
justment and  subsequent  air-stripping  and  sand  fil- 
tration would  be  expected  to  remove  volatile  or- 
ganic compounds,  and  iron  and  manganese  oxides 
as  well  as  hydroxides  which  could  clog  the  carbon 
filter.  Exhaust  gases  from  the  air  stripper  would  be 
removed  by  a  carbon  vapor  recovery  unit.  Based 
upon  computer  modeling,  it  was  estimated  that  an 
air  stripper  with  an  air:water  ratio  of  100:1  would 
be  needed  to  remove  the  volatiles  effectively.  (See 
also  W87-05128)  (Author's  abstract) 
W87-05161 


5E.  Ultimate  Disposal  Of  Wastes 


FACTORS  AFFECTING  THE  RESPONSE  OF 
CUT  GRASS  TO  THE  NITROGEN  CONTENT 
OF  DAIRY  COW  SLURRY, 

National  Inst,  for  Research  in  Dairying,  Reading 

(England). 

B.  F.  Pain,  K.  A.  Smith,  and  C.  J.  Dyer. 

Agricultural  Wastes  AGWADL,  Vol.  17,  No.  3,  p 

189-202,  1986.  5  fig,  5  tab,  14  ref. 

Descriptors:  'Farm  wastes,  'Water  pollution  ef- 
fects, 'Waste  disposal,  'Nitrogen  fertilizers, 
•Grasses,  *England,  *Wales,  'Land  application, 
•Animal  wastes,  Rainfall,  Plant  growth,  Ammoni- 
um nitrate,  Dry  matter  yield,  Seasonal  variation. 

Applications  of  dairy  cow  slurry  and  mineral  fertil- 
izer were  made  at  a  range  of  N  rates,  in  either 


spring  or  summer,  to  grass  plots  cut  for  silage.  A 
total  of  27  sites  on  medium-textured  soils  were 
used  over  3  yr  covering  a  range  of  climatic  condi- 
tions in  England  and  Wales.  The  efficiency  of 
utilization  of  the  slurry  N  was  calculated  by  com- 
paring herbage  dry  matter  (DM)  yields  from  slurry 
applications  with  those  from  fitted  curves  of  re- 
sponse to  ammonium  nitrate  N.  Although  location, 
rainfall,  slurry  DM,  and  soluble  N  content  ap- 
peared to  influence  the  efficiency  of  slurry  N  on 
occasions,  rate  and  time  of  application  were  the 
most  important  at  each  site.  The  efficiency  of 
slurry  N  averaged  over  all  experiments  ranged 
from  38%  for  a  low  rate  of  application  in  spring 
and  down  to  17%  for  a  high  rate  in  summer;  the 
combined  effects  of  slurry  N  and  fertilizer  N  were 
additive.  The  apparent  recovery  of  slurry  N  by  the 
crop  ranged  from  28%  to  9%.  The  residual  effects 
of  slurry  N  on  herbage  yields  later  in  the  same 
season  were  consistently  low.  (Author's  abstract) 
W87-04364 


FIXATION       AND      SOLIDIFICATION       OF 

WASTES, 

J.  R.  Conner. 

Chemical  Engineering  CHEEA3,  Vol.  93,  No.  21, 

p  79-85,  November  10,  1986.  4  tab,  8  ref. 

Descriptors:  'Waste  disposal,  'Chemical  fixation, 
•Solidification,  •Municipal  wastes,  *Solids  han- 
dling, 'Solids  disposal,  'Environmental  impacts, 
•Wastewater  treatment,  Wastewater  facilities,  Cost 
analysis. 

Chemical  fixation  and  solidification  of  wastes  are 
defined  and  reviewed,  under  the  following  head- 
ings: nonchemical  systems,  organic  systems,  inor- 
ganic systems,  choosing  the  right  Chemical  Fixa- 
tion-Solidification (CFS)  system,  properties  of  the 
waste  (toxicity,  medium,  physical  properties, 
chemical  properties,  and  working  hazards),  waste 
source,  CFS  processes  and  equipment,  design  pa- 
rameters, solids  handling,  volume  increase,  the  dis- 
posal site,  environmental  impact,  leaching  test  and 
Teachability,  and  commercial  considerations  and 
costs.  (Rochester-PTT) 
W87-04369 


MODELLING  FRESH  WATER  INJECTION 
INTO  A  PARTIALLY  SALINE  PARTIALLY 
FRESH  (PASPAF)  AQUIFER, 

Technion  -  Israel  Inst,  of  Tech.,  Haifa.  Faculty  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-O4404 


EXTRACTABILITY  AND  PLANT  AVADLABIX- 
ITY  OF  MOLYBDENUM  FROM  ENORGANIC 
AND  SEWAGE  SLUDGE  SOURCES, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04444 


EFFECT  OF  CADMIUM-  AND  ZINC-TREATED 
SLUDGE  ON  YTELD  AND  CADMIUM-ZINC 
UPTAKE  OF  CORN, 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04446 


WASTEWATER  RENOVATION  EN  A  SLASH 
PISE  PLANTATION  SUBJECTED  TO  PRE- 
SCRIBED BURNING, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

J.  T.  Red,  and  W.  L.  Nutter. 
Journal  of  Environmental  Quality  JEVQAA,  Vol. 
15,  No.  4,  p  351-356,  October-December  1986.  8 
tab,  24  ref. 

Descriptors:  'Wastewater  renovation,  'Pine  trees, 
•Incineration,  'Wastewater  disposal,  'Land  dis- 
posal, 'Water  pollution  effects,  'Forest  manage- 
ment, 'Irrigation,  Concentration,  Artificial  drain- 
age, Soil  acidity,  Nutrients,  Species  composition, 
Population  density,  Soil  horizons. 
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Land  treatment  is  a  process  that  utilizes  the  biotic 
and  abiotic  components  of  a  soil/vegetation  system 
to  renovate  wastewater.  Wastewater  constituents 
are  treated  through  vegetative  uptake  and  storage, 
adsorption  and  fixation  by  soil  and  organic  materi- 
al, and  by  microbial  processes  and  chemical  trans- 
formations. The  general  operational  criterion  for  a 
land  treatment  system  is  that  groundwater  effluent 
from  a  site  meet  drinking  water  standards.  A  wide 
variety  of  ecosystems  have  proven  effective  in 
renovating  wastewater  and  meeting  the  operation- 
al criterion.  Two  experimental  areas  were  estab- 
lished in  an  underdrained  16-yr-old  slash  pine 
(Pinus  elliottii  Mor.)  plantation  land  treatment 
system  receiving  2.5  cm/week  of  secondarily  treat- 
ed domestic  wastewater.  One  of  the  experimental 
areas  was  subjected  to  a  prescribed  burn  as  a  forest 
management  practice.  A  high  degree  of 
wastewater  renovation  was  achieved  and  the  pre- 
scribed burn  had  no  significant  effect  on 
wastewater  renovation.  Forest  floor  storage  of  K, 
Ca,  Mg,  and  P  increased  significantly  in  the  surface 
soil  horizon  due  to  wastewater  irrigation.  Addi- 
tional increases  in  the  surface  soil  horizon  of  total 
P,  Ca,  Mg,  and  K  concentration  occurred  due  to 
burning.  Wastewater  irrigation  resulted  in  signifi- 
cant reductions  in  soil  acidity  and  total-Kjeldahl  N 
concentration  in  the  surface  horizon.  Prescribed 
burning  altered  species  composition  and  density  of 
the  understory.  No  significant  differences  in  over- 
story  nutrient  storage  were  observed  due  to  treat- 
ment. (Alexander-PTT) 
W87-04447 


CHARACTERIZATION  OF  CADMIUM  AND 
ZINC  IN  FOUR  SOILS  TREATED  WITH 
SEWAGE  SLUDGE, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04448 


MOLYBDENUM  ACCUMULATION  BY  CORN 
AND  SOYBEANS  FROM  A  MOLYBDENUM- 
RICH  SEWAGE  SLUDGE, 

Ohio  State  Univ.,  Columbus. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04449 


PLANT  AVAELABDHTY  OF  PHOSPHORUS  IN 
SEWAGE  SLUDGE  COMPOST, 

Maryland  Univ.,  College  Park. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04451 


QUTESCENT  CONSOLIDATION  OF  PHOS- 
PHATIC  WASTE  CLAYS, 

Florida  Univ.,  Gainesville.  Dept.  of  Civil  Engi- 
neering. 

M.  McVay,  F.  Townsend,  and  D.  Bloomquist. 
Journal    of   Geotechnical    Engineering    (ASCE) 
JGENDZ,  Vol.  112,  No.  11,  p  1033-1049,  Novem- 
ber 1986.  12  fig,  40  ref. 

Descriptors:  'Waste  disposal,  *Clays,  'Phosphates, 
•Mathematical  studies,  *Model  studies,  *Pore 
water,  *Waste  disposal,  'Mathematical  models, 
Ponds,  Pore  pressure,  Water  pressure,  Void  ratio, 
Stress,  Permeability,  Permeability  coefficient,  Fer- 
tilizers, Settling  basins,  Basins,  Prediction. 

A  number  of  currently  employed  mathematical 
formulations  used  in  modeling  one-dimensional 
quiescent  consolidation  of  phosphatic  waste  clay 
ponds  are  reviewed.  The  four  significant  equations 
required  to  develop  both  large  and  small  one- 
dimensional  consolidation  theory  are  continuity  of 
solids,  fluids,  balance  of  momentum,  and  a  consti- 
tutive equation.  It  is  shown  theoretically,  as  well  as 
through  an  example,  that  the  excess  pore  water 
pressure,  void  ratio,  and  ground  settlements  of  the 
models  investigated  are  identical,  with  the  only 
difference  being  in  the  selection  of  coordinate  rep- 
resentation or  dependent  variables.  Correlation  be- 
tween centrifuge  prediction  of  a  prototype  pond 
and  theory  is  presented  with  material  parameters 
obtained  from  the  laboratory.  The  most  appropri- 
ate form  of  the  nonlinear  formulation  was  the 
complete  one,  instead  of  nonlinearized  attempts.  It 
was  found  that  small  (infinitesimal)  theory  signifi- 


cantly overpredicts  settling  rates  due  to  the  as- 
sumed rigidity  of  the  soil  skeleton.  It  is  concluded 
that  even  though  the  effective  stress  versus  void 
ratio  representation  is  acceptable,  the  present  labo- 
ratory techniques  of  finding  void  ratio  versus  per- 
meability are  deficient.  (Author's  abstract) 
W87-04468 


TRACERS    OF    SEWAGE    SLUDGE    IN    THE 
MARINE  ENVIRONMENT:  A  REVIEW, 

Lancaster  Univ.,   Bailrigg  (England).  Lancashire 
and  Western  Sea  Fisheries  Joint  Committee. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04565 


REVDZW  AND  EVALUATION  OF  CURRENT 
DESIGN  AND  MANAGEMENT  PRACTICES 
FOR  LAND  TREATMENT  UNITS  RECEIVING 
PETROLEUM  WASTES, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-04581 


COMPARISON  OF  THREE  RISK  ASSESS- 
MENT TECHNIQUES  FOR  EVALUATING  A 
HAZARDOUS  WASTE  LANDFTLL, 

Washington  State  Univ.,  Pullman. 

W.  W.  Budd. 

Hazardous  Waste  and  Hazardous  Materials,  Vol.  3. 

No.  3,  p  309-320,  1986.  1  fig,  3  tab,  28  ref. 

Descriptors:  'Risk  assessment,  'Waste  disposal, 
'Wastes,  'Landfills,  'Comparison  studies,  Hazard 
Ranking  System,  Chemical  wastes,  Environmental 
policy,  Washington. 

Three  risk  assessment  procedures  were  used  to 
evaluate  an  inactive  waste  facility  in  eastern  Wash- 
ington: benchmark  comparison,  formal  subjective 
analysis,  and  the  Hazard  Ranking  System  (HRS). 
Using  benchmark  comparison  and  formal  subjec- 
tive evaluation  the  site  was  found  to  pose  limited 
hazard  to  humans  and  the  environment.  The  HRS 
approach  was  shown  to  produce  a  wide  range  of 
values.  In  all  but  10%  of  the  cases,  the  HRS 
technique  produced  scores  which  would  not  place 
the  site  on  the  National  Priorities  List.  The  effec- 
tiveness of  the  formal  subjective  approach  was 
seen  as  significant,  and  could  be  potentially  useful 
given  projected  demands  for  future  waste  sight 
evaluations.  (Author's  abstract) 
W87-04583 


LINEAR  ALKYLBENZENE  SULFONATES 
(LAS)  IN  SEWAGE  SLUDGES,  SOILS  AND 
SEDIMENTS:  ANALYTICAL  DETERMINA- 
TION AND  ENVIRONMENTAL  SAFETY  CON- 
SIDERATIONS, 

Procter  and  Gamble  European  Technical  Center, 
Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04623 


AGRONOMIC  VALUE  OF  THE  SEWAGE 
SLUDGE  OF  TENERIFE.  COMPOSTING, 

Centro  de  Edafologia  y  Biologia  Aplicada  de  Ten- 
erife  (Spain). 

E.  I.  Jimenez,  V.  P.  Garcia,  and  M.  F.  Falcon. 
Agricultural  Wastes  AGWADL,  Vol.  17,  No.  2,  p 
119-130,  1986.  1  fig,  3  tab,  26  ref. 

Descriptors:  'Agronomic  value,  'Sludge,  'Sludge 
disposal,  'Land  disposal,  'Recycling,  'Compost- 
ing, Organic  matter,  Nutrients,  Fertilizers,  Miner- 
als, Heavy  metals,  Tenerife,  Physicochemical 
properties,  Agriculture. 

At  present,  the  three  most  important  systems  of 
utilizing  sewage  sludge  from  the  sewage  stations 
are  direct  use  in  agriculture  after  sterilization,  in- 
cineration with  recovery  of  energy  and  compost- 
ing. There  are  other  systems  in  the  investigative 
stage  such  as  gasification,  pyrolysis,  production  of 
combustible  briquettes,  production  of  proteins  for 
animal  feed,  etc.  One  of  the  most  effective  ways  of 
recycling  the  organic  and  mineral  fractions  of 
sludge  from  the  treatment  of  domestic  wastewater 
is  to  compost  the  sludge  with  the  organic  fraction 


of  domestic  refuse.  In  the  present  study,  a  compost 
on  a  semi-industrial  scale  was  obtained  from  a 
mixture  of  domestic  refuse  and  sewage  sludge.  The 
evolution  of  the  different  parameters  throughout 
the  process  was  noted  and  the  most  interesting 
physico-chemical  characteristics  from  an  agricul- 
tural point  of  view  determined.  The  compost,  be- 
cause of  its  high  percentage  of  total  organic  matter 
(43.62%),  its  relatively  high  N,  P,  K,  Ca  and  Mg 
contents  (2.82%,  1.25%,  1.63%,  5.16%  and  1.07%, 
respectively),  its  balanced  oligoelement  levels  and 
low  content  of  non-essential  heavy  metals,  can  be 
considered,  in  principle,  a  good  organic  fertilizer 
with  possibilities  for  use  in  the  agriculture  of  the 
island  of  Tenerife.  (See  also  W87-04628)  (Alexan- 
der-PTT) 
W87-04626 


AGRONOMIC  VALUE  OF  THE  SEWAGE 
SLUDGE  OF  TENERIFE.  PHYSICO-CHEMI- 
CAL CHARACTERISTICS  OF  THE  REFUSE- 
SLUDGE  COMPOST  AND  RELATED  PROD- 
UCTS, 

Centro  de  Edafologia  y  Biologia  Aplicada  de  Ten- 
erife (Spain). 

V.  P.  Garcia,  E.  I.  Jimenez,  and  M.  F.  Falcon. 
Agricultural  Wastes  AGWADL,  Vol.  17,  No.  2,  p 
141-152,  1986.  4  tab,  30  ref. 

Descriptors:  'Agronomic  value,  'Sludge,  'Sludge 
disposal,  'Sludge  compost,  'Recycling,  'Waste 
disposal,  'Land  disposal,  'Water  pollution  effects, 
Municipal  wastewater,  Tenerife,  Wastewater  treat- 
ment, Comparison  studies,  Nutrients,  Fertilizers, 
Agriculture,  Organic  matter,  Heavy  metals. 

The  application  of  organic  matter  to  agricultural 
land  in  the  island  of  Tenerife  has  decreased  consid- 
erably in  recent  years  as  a  result  of  the  almost  total 
disappearance  of  traditional  sources  of  organic 
dressings-animal  manure  and  forest  residue.  The 
most  important  agronomic  characteristics  of  the 
sewage  sludge  from  the  Tenerife  wastewater  treat- 
ment plant  and  the  compost  obtained  by  compost- 
ing of  this  sludge  with  the  organic  fraction  of 
municipal  refuse  was  evaluated.  A  comparative 
study  is  also  carried  out  on  several  commercial 
products  used  as  organic  dressings  on  the  island's 
agricultural  soils.  From  the  results  obtained,  the 
direct  use  (after  sterilization)  of  sewage  sludge 
could  be  very  interesting  from  the  agricultural 
point  of  view.  The  compost  obtained,  because  of 
its  high  total  (43.6%)  and  oxidizable  (37.3%)  or- 
ganic matter  content,  its  high  fertilizer  elements 
concentration  (N,  2.8%;  P,  1.3%;  K,  1.6%;  Ca, 
5.2%  and  Mg,  1.1%),  its  balanced  essential  ele- 
ments content  and  moderate  toxic  heavy  metals 
levels,  can  be  considered  a  good  organic  fertilizer 
whose  use  could  represent  a  great  saving  in  chemi- 
cal fertilizers  and  replace  the  manures  formerly 
used,  which  are  now  almost  non-existent.  In  addi- 
tion, it  could  compete  advantageously  with  the 
products  at  present  on  sale  in  the  island  because  of 
its  lower  cost  and  better  agronomic  quality.  (See 
also  W87-04626)  (Alexander-PTT) 
W87-04628 


IMPLEMENTING  DIRECT  FILTRATION  AND 
NATURAL  FREEZING  OF  ALUM  SLUDGE, 

Onondaga    County    Metropolitan    Water    Board, 

Syracuse,  NY. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04641 


NEGOTIATION  AND  MEDIATION:  THE 
NEWEST  APPROACH  TO  HAZARDOUS 
WASTE  FACILITY  SITTNG, 

For  primary  bibliographic  entry  see  Field  5G 
W87-04658 


LAND  APPLICATION  ON  THE  RISE, 

N.  Goldstein. 

Biocycle  BCYCDK,  Vol.  27,  No.  9,  p  22-27,  Octo- 
ber 1986. 

Descriptors:  'Waste  disposal,  'Land  disposal, 
'Sludge  disposal,  'Cost  analysis,  Agriculture, 
Public  relations,  United  States,  Future  planning, 
Incineration,  Landfills,  Ocean  dumping. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5E— Ultimate  Disposal  Of  Wastes 


Land  application  of  wastewater  sludge  is  re-  W87-O480 
viewed,  including  reasons  for  using  this  method  of 
disposal,  regulatory  climates,  agricultural  uses  of 
the  sludge,  farmer  and  public  responses,  the  ques- 
tion of  fees  for  sludge,  costs  of  programs,  and 
future  prospects.  A  state-by-state  summary  of  ac- 
tivities in  the  land  application  field  is  included.  The 
latest  federal  statistics  on  land  application  units 
report  11,937  for  municipal  sewage  sludge  and 
5,605  for  industrial  waste.  A  number  of  factors  are 
behind  the  increase  in  sludge  use:  (1)  a  decline  in 
landfilling  of  sludge,  (2)  improved  economics  of 
land  disposal,  (3)  positive  response  from  farmers 
involved  with  sludge  applications,  (4)  increasing 
numbers  of  reliable  contractors,  and  (5)  stringent, 
but  'workable'  state  and  federal  regulations  that 
make  land  application  feasible  for  municipalities 
and  contractors  yet  provide  adequate  protection 
for  human  health  and  the  environment.  The  future 
of  sludge  disposal  looks  bright.  The  industry  as  a 
whole  has  a  good  reputation.  Difficulties  with  in- 
cineration, landfilling,  and  ocean  dumping,  com- 
bined with  the  changing  attitude  toward  beneficial 
reuse  of  sludge  will  accelerate  the  trend  toward 
land  application  and  other  utilization  technologies. 
(Rochester-PTT) 
W87-04798 


NEW  REGS  FOR  SLUDGE  MANAGEMENT, 

N.  Goldstein. 

Biocycle  BCYCDK,  Vol.  27,  No.  9,  p  28-29,  Octo- 
ber 1986. 

Descriptors:  'Sludge  disposal,  'Standards,  •Regu- 
lations, Office  of  Municipal  Pollution  Control, 
Office  of  Water  Regulations  and  Standards,  Vir- 
ginia, Wastewater  treatment. 

The  progress  in  development  of  regulations  cover- 
ing sewage  sludge  management  is  reviewed. 
Topics  include:  work  of  Environmental  Protection 
Agency's  Office  of  Municipal  Pollution  Control  on 
drafting  the  State  Sewage  Sludge  Management 
Program  Regulations  (40  CFR  Part  501),  which 
will  require  states  to  develop  programs  that 
comply  with  federal  criteria;  work  of  the  EPA's 
Office  of  Water  Regulations  and  Standards  on  the 
technical  regulations  for  sewage  sludge  use  and 
disposal  (40  CFR  Part  503);  and  the  example  of  the 
state  of  Virginia's  rewriting  of  its  regulations  to 
comply  with  the  anticipated  new  EPA  standards. 
(Rochester-PTT) 
W87-04799 


SLUDGE   PROCESSING    EFFECT   ON    COM- 
POST QUALITY, 

Florida  Univ.,  Gainesville.  Inst,  of  Food  and  Agri- 
cultural Sciences. 

For  primary  bibliographic   entry  see  Field   5D. 
W87-O4800 


SLUDGE  MANAGEMENT:  A  RESEARCH 
UPDATE:  PART  D, 

Weston  (Roy  F.),  Inc.,  West  Chester,  PA. 
Y.  Hasit. 

BioCycle  BCYCDK,  Vol  27,  No.  9,  p  42-46,  Octo- 
ber 1986.  60  ref. 

Descriptors:  'Reviews,  'Sludge  management, 
•Waste  disposal,  'Sludge  disposal,  'Sludge  drying, 
•Sludge  thickening,  'Disinfection,  'Composting, 
Thermal  processes,  Vermistabilization,  Aeration, 
Metals,  Crop  yield,  Cost  analysis,  Marketing,  Land 
disposal,  Wastewater  treatment,  Strip  mines,  Land 
reclamation. 

This  final  segment  of  literature  a  review  on  sludge 
covers  the  1985  (and  some  1984)  literature  on 
inactivation,  stabilization,  thermal  processes,  and 
ultimate  disposal.  Topics  include:  parameters  for 
assessing  sludge  stability,  vermistabilization,  com- 
post aeration,  United  States  composting  facilities 
survey,  disinfection  and  reinfection,  co-combustion 
of  sludge  with  solid  wastes,  sludge  drying  and 
marketing,  land  application  of  sludges,  effects  of 
sludge  metals  on  crop  yield,  use  of  sludge  to  re- 
claim strip  mines,  a  mathematical  model  describing 
the  transport  of  sludge  landfill  leachates,  and  pro- 
duction of  lightweight  concrete  aggregate  from 
mixtures  of  clay  and  municipal  sludges.  (Roches- 
ter-PTT) 


INDUSTRIAL  WASTE  REDUCTION:  THE 
PROCESS  PROBLEM, 

New  York  State  Energy  Research  and  Develop- 
ment Authority,  New  York. 
F.  W.  Valentino,  and  G.  E.  Walmet. 
Environment  ENTVAR,  Vol.  28,  No.  7,  p  16-20, 
30-33.  September  1986.  2  ref. 

Descriptors:  'Industrial  wastes,  'Waste  disposal, 
•State  jurisdiction,  'New  York,  'Research  prior- 
ities, 'Regulations,  'Wastewater  treatment,  'In- 
dustrial wastewater,  Incineration,  Tannery  wastes, 
Aerobic  disgestion,  Fluidized  bed  process,  Ce- 
ments, Printing  plant  wastes,  Economic  efficiency, 
Energy. 

Strategies  to  deal  with  front-end  disposal  of  indus- 
trial wastes  are  discussed.  The  five  most  common 
strategies  ranging  from  the  least  to  most  costly 
include  reduction  of  the  amount  of  industrial 
wastes,  reuse  of  process  chemicals  with  little  or  no 
treatment,  recycling  process  chemicals  through 
treatment,  research,  development  and  demonstra- 
tion of  new  waste  reduction  technologies  and  re- 
placement of  the  entire  industrial  process.  The 
potentially  negative  economic  effects  of  govern- 
ment regulation  of  industrial  waste  disposal  are 
discussed  in  terms  of  their  impact  on  smaller  busi- 
nesses. The  potential  benefits  of  government-indus- 
try cooperation  in  developing  and  implementing 
new  waste  treatment  and  disposal  technologies  are 
examined.  Several  examples  of  innovative  technol- 
ogy from  a  New  York  state  cooperative  program 
include  a  sequencing  batch  bioreator  system  that 
aerobically  decomposes  complex  chemical  wastes, 
a  fluidized  bed  bioreactor  for  treatment  of  tannery 
wastes,  fume  incineration  of  printing  plant  wastes 
and  destruction  of  hazardous  liquid  organic  chemi- 
cals in  a  cement  kiln.  As  illustrated  in  New  York 
and  other  states,  cooperative  nonregulatory  pro- 
grams can  reduce  industrial  wastes  while  also  re- 
sulting in  substanial  energy  and  economic  benefits 
for  the  surrounding  municipalities.  (Michael-PTT) 
W87-04824 


RESIDENTIAL  HEALTH  STUDY  OF  FAMI- 
LEES  LTVTNG  NEAR  THE  DRAKE  CHEMICAL 
SUPERFUND  SITE  IN  LOCK  HAVEN,  PENN- 
SYLVANIA, 

Pennsylvania  Dept.  of  Health,  Harrisburg.  Div.  of 

Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04827 


PDLOT  STUDY  OF  SERUM  POLYCHLORI- 
NATED  BIPHENYL  LEVELS  EN  PERSONS  AT 
HIGH  RISK  OF  EXPOSURE  KM  RESIDENTIAL 
AND  OCCUPATIONAL  ENVDK>NMENTS, 

Centers  for  Disease  Control,  Atlanta,  GA.  Center 

for  Environmental  Health. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04828 


PROCESSES  CONTROLLING  MOVEMENT, 
STORAGE,  AND  EXPORT  OF  PHOSPHORUS 
IN  A  FEN  PEATLAND, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

C.  J.  Richardson,  and  P.  E.  Marshall. 

Ecological  Monographs,  Vol.  56,  No.  4,  p  279-302, 

December  1986.  15  fig,  5  tab,  93  ref.  NSF  Grants 

GI-34812x  and  AEN75-08855. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
disposal,  'Phosphorus,  'Peat  bogs,  'Fate  of  pollut- 
ants, 'Phosphorus  removal,  'Nutrients,  'Accumu- 
lation, Michigan,  Peat,  Fertilization,  Nitrates,  Plant 
growth,  Plant  tissues,  Microbial  degradation,  Mi- 
croenvironment,  Adsorption,  Peat  soils,  Phos- 
phates, Standing  waters,  Field  tests. 

Field  and  laboratory  studies  were  conducted  to 
determine  the  mechanisms  controlling  P  move- 
ment, storage  and  export  from  a  minerotrophic 
peatland  in  central  Michigan  that  had  demonstrat- 
ed high  P  removal  from  nutrient  additions.  An 
annual  P  budget  determined  plant  uptake  require- 


ments, but  35%  of  aboveground  uptake  was  re- 
turned to  the  peatland  via  litterfall.  Both  microbial 
uptake  and  soil  exchange  capacity  controlled  the 
amount  of  P  made  available  for  plant  growth. 
Fertilizer  additions  resulted  in  no  significant  in 
growth  or  nutrient  uptake  by  emergent  macro- 
phytes  because  the  litter-microorganism  compart- 
ment (LMC)  retained  up  to  84%  of  the  added  P  in 
the  first  year.  Doubling  P  fertilization  resulted  in 
an  LMC  retention  of  only  57%.  Higher  level  N 
and  P  fertilizer  additions  applied  with  minimal 
water  increased  net  primary  productivity  and  P 
storage  by  narrow-leaved  sedge.  Microcosm  32P 
studies  indicated  that  most  P  added  to  the  fen  was 
removed  from  the  water  column  within  the  first 
hour  by  microorganisms  and  fine  sediments,  and 
that  sedge  uptake  was  extremely  low  even  45  days 
after  addition.  Plant  uptake  of  P  is  not  a  major 
factor  in  rapid  removal  of  low  levels  of  newly 
added  P04.  Freezing  resulted  in  P  release  to  the 
water  column  upon  thawing,  but  concentrations 
returned  to  control  levels  within  24  hours.  Study 
results  suggest  that  soil  adsorption  and  peat  accu- 
mulation control  long-term  phosphate  sequestra- 
tion, but  microorganisms  and  small  sediments  con- 
trol initial  uptake  rates,  especially  during  period  of 
low  nutrient  concentration  and  standing  surface 
water.  (Author's  abstract) 
W87-04842 


ASSESSMENT  OF  A  NATURAL  WETLAND  RE- 
CErvTNG  SEWAGE  EFFLUENT, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04860 


UTEOZATION  BY  FATTENING  CATTLE  OF 
UNFERMENTED  MANURE  AND  TWO  RESI- 
DUES PRODUCED  BY  ANAEROBIC  GENERA- 
TION OF  METHANE  FROM  FEEDLOT 
MANURE, 

California  Univ.,  Davis. 
T.  L.  North,  and  W.  N.  Garrett. 
Journal  of  Animal  Science  JANSAG,  Vol  63,  No. 
2,  p  348-357,  August  1986.  8  tab,  20  ref. 

Descriptors:  'Waste  disposal,  'Recycling,  'Waste 
recovery,  'Wastewater  treatment,  'Diets,  'Nutri- 
ents, 'Manure,  'Anaerobic  digestion,  'Feedlots, 
•Feedlot  wastes,  'Methane,  'Feeds,  Cattle, 
Animal  metabolism,  Pilot  plants,  Fermentation, 
Performance  evaluation. 

Two  fermented  manure  residues  (FM)  from  the 
pilot  plant  anaerobic  digestion  of  commercial  feed- 
lot  manue  for  methane  generation  were  compared 
with  unfermented  manure  (UFM)  in  beef  steer 
metabolism  and  comparative  slaughter  feedlot 
trials  utilizing  diets  formulated  to  replace  10,  20 
and  30%  of  a  control  diet  with  each  manure  prod- 
uct on  an  as-fed  basis.  A  10/21  FM  was  produced 
by  a  21 -day  digestion  of  a  10%  organic  matter 
manure  slurry  and  a  5/7  FM  was  produced  by  a 
seven-day  digestion  of  a  5%  organic  manure 
slurry.  Metabolism-trial-determined  dry  and  organ- 
ic matter  digestibles,  digestible  energy  and  total 
digestible  nutrients  (TDN)  decreased  as  level  of 
manure  product  increased,  except  for  UFM  diets 
above  10%  in  which  only  TDN  decreased  with 
increased  manure  level.  Feedlot  trial  performance 
indicated  an  increase  in  daily  dry  matter  intake,  but 
a  decrease  in  average  daily  gain  and  energy  gain  as 
level  of  manure  product  increased.  Using  fasting 
heat  production  and  energy  deposition  data  for 
maintenance  and  ad  libitum-fed  steers,  net  energy 
values  for  maintenance  and  gain  were  estimated. 
UFM  had  very  little  energy  value  for  fattening 
cattle,  and  fermenting  the  manure  removed  any 
energy  value  the  manure  originally  posessed.  Con- 
sequently, manure  scaped  from  the  dirt-floor  pens 
of  a  commercial  feedlot,  especially  after  fermenta- 
tion in  an  industrially  constructed  methane  gener- 
ating pilot  plant,  was  not  considered  an  optimal 
energy  source  for  cattle  fattening  diets.  (Author's 
abstract) 
W87-04862 


ANAEROBIC  BACTERIAL  DISSOLUTION  OF 
LEADOXEOE, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Ultimate  Disposal  Of  Wastes — Group  5E 


Brookhaven  National  Lab.,  Upton,  NY.  Dept.  of 

Applied  Science. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04875 


POINT-SOURCE  INPUTS  OF  PETROLEUM 
WASTEWATER  INTO  THE  NIGER  DELTA,  NI- 
GERIA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Inst,  of  Pollution  Studies. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-04881 


LOW-LEVEL  RADIOACTIVITY  IN  THE  HUSH 
SEA, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-04889 


mTLIZATION  OF  ANAEROBICALLY  DI- 
GESTED POULTRY  MANURE  EFFLUENT  NI- 
TROGEN AS  FERTHJZER, 

Wageningen  Water  Pollution  Control  Dept.,  Wa- 

geningen  (Netherlands). 

J.  A.  Field,  R.  B.  Reneau,  W.  Kroontje,  and  J.  S. 

Caldwell. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  223-228,  January-February  1986.  2  fig,  4  tab, 
37  ref. 

Descriptors:  *Land  application,  'Anaerobic  diges- 
tion, 'Poultry  manure,  'Animal  wastes,  'Manure, 
•Effluents,  'Nitrogen,  'Fertilizers,  'Waste  dispos- 
al, Performance  evaluation,  Nutrients,  Grain  yield, 
Corn,  Statistical  analysis,  Silage,  Soil  types. 

The  effect  of  the  anaerobic  digestion  process  on 
the  N  fertilizer  value  of  Utter-free  poultry  manure 
was  evaluated.  Both  undigested  poultry  manure 
influent  TKN  (46%  NH4(+)-N)  and  digested 
poultry  manure  effluent  TKN  (88%  NH4(+)-N) 
were  compared  with  urea  at  equal  rates  of  TKN 
application  (146  kg/ha)  for  corn  (Zea  mays  L.) 
yield  at  2  sites.  One  site  (1)  was  a  Groseclose  silt 
loam  (Clayey,  mixed,  mesic,  Typic  Hapludult)  and 
the  other  (site  2)  was  a  Hayesville  loam  (clayey, 
oxidic,  mesic,  Typic  Hapludult).  The  effluent  treat- 
ments produced  7.3  and  0.9%  lower  grain  yield 
compared  to  the  influent  treatments  at  sites  1  and 

2,  respectively;  however,  the  grain  yields  (includ- 
ing the  grain  yields  from  urea)  were  not  signifi- 
cantly different  (P<0.05).  Silage  yields  from  the 
effluent  treatments  were  statistically  lower  (16.6%) 
than  silage  yields  from  urea  application  at  site  1 
(silage  yields  were  not  statistically  different  be- 
tween urea  and  influent  nor  between  influent  and 
effluent  treatments).  Both  silage  and  grain  yields 
were  highly  correlated  (R  squared  ranged  from 
0.69  to  0.99)  with  applied  TKN  and  soil  inorganic 
N  when  results  were  least  squares  fitted  to  the 
Mitscherlich  equation.  The  anaerobic  digestion 
process  did  not  significantly  change  the  value  of 
the  manure  as  a  N  fertilizer.  However,  a  trend  of 
lowered  yields  corresponded  to  greater  estimated 
N  losses  (42  to  55%  of  applied  TKN)  from  the 
effluent  treatments  compared  to  influent  (8  to  23% 
of  applied  TKN)  and  urea  (30%  of  applied  TKN) 
treatments  during  the  2  week  period  following 
land  applications.  Most  of  the  losses  were  attrib- 
uted to  NH3  volatilization  and  occurred  during  the 
first  week.  The  increase  in  manure  NH4(  +  )  and 
pH  by  digestion  probably  increased  the  NH3  vola- 
tilization potential  of  effluents  compared  to  their 
corresponding  influents.  To  minimize  N  losses,  an- 
aerobically  digested  manure  should  be  incorporat- 
ed in  the  soil  rather  than  broadcast  and  applied  in 
the  spring  prior  to  corn  planting.  (Author's  ab- 
stract) 

W87-04935 


SALMONELLOSIS  IN  TWO  DAIRY  HERDS 
ASSOCIATED  WITH  A  SEWAGE  FARM  AND 
WATER  RECLAMATION  PLANT, 

Ministry  of  Agriculture,  Fisheries  and  Food, 
Loughborough  (England).  Veterinary  Investiga- 
tion Centre. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04988 


WORLD  BANK  SERIES  ON  ENTEGRATED  RE- 
SOURCE RECOVERY, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Concertation  Unit  for  Biotechnol- 
ogy. 

M.  F.  Cantley. 

Environment  ENTVAR,  Vol.  28,  No.  8,  p  25-29, 
October  1986.  3  ref. 

Descriptors:  'Recycling,  'Waste  recovery, 
•Wastes,  'Solid  wastes,  'Liquid  wastes,  'Reviews, 
'Integrated  Resource  Recovery,  'Developing 
countries,  World  Bank  series,  Economic  aspects, 
Social  aspects,  Benefits,  Technology. 

The  World  Bank  acted  as  the  executing  agency  for 
a  three-year  global  research  and  development 
project  of  waste  recycling  called  'Integrated  Re- 
source Recovery'  which  explored  ways  for  achiev- 
ing economic  and  social  benefits  through  sustain- 
able resource  recovery  activities  in  developing 
countries  by  the  recycling  and  reuse  of  solid  and 
liquid  wastes.  Reviews  of  the  first  four  of  the 
project  management  reports  were  presented.  All  of 
the  reports  illustrate  the  'systems  approach'  in 
which  the  environment  is  treated  neither  as  an 
infinite  source  of  resources  nor  as  an  infinite  sink 
for  wastes.  Two  of  the  reports  are  essentially 
global  and  describe  practical  experience  of  waste 
management  and  recycling  in  developing  coun- 
tries. The  other  two  detail  American  and  Europe- 
an technology;  they  were  honest  about  the  obsta- 
cles to  the  transfer  and  integration  of  such  technol- 
ogies into  developing  countries.  (Wood-PTT) 
W87-04997 


EFFECTS  OF  CHEMICALLY  CONTAMENAT- 
ED  SEWAGE  SLUDGE  ON  AN  APHID  POPU- 
LATION, 

Cornell  Univ.,  Ithaca,  NY.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05009 


BIOTOXICJTY  OF  TRACE  METALS  AND 
COMPOSTED  SLUDGE/MENERAL  SUB- 
STRATE ENTERACTIONS, 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Rural  et  Geometre. 
J.  C.  Vedy,  T.  Dellis,  and  A.  C.  M.  Bourg. 
Toxicological     and     Environmental     Chemistry 
TXECBP,  Vol.  12,  No.  3/4,  p  237-254,  1986.  2  fig, 
9  tab,  24  ref. 

Descriptors:  'Biotoxicity,  'Trace  metals,  'Sludge 
digestion,  'Composted  sludge,  'Heavy  metals, 
'Waste  disposal,  Biomass,  Respiration,  Incubation, 
Compost,  Sludge,  Toxicity,  Extraction,  Cadmium, 
Copper,  Zinc,  Sandstones,  Granites. 

The  application  in  Switzerland  of  a  federal  ordi- 
nance on  the  protection  of  water  ecosystems  and 
the  concomitant  development  of  treatment  plants 
are  resulting  in  the  production  of  an  increasing 
amount  of  sludge  for  which  a  commercially  viable 
utilization  must  be  found.  Composting,  the  only 
procedure  which  insures  the  simultaneous  stabiliza- 
tion and  effective  sanitation  of  sludge,  is  an  attrac- 
tive way  to  recycle  at  least  part  of  these  wastes. 
The  impact  of  heavy  metals  (Cd,  Cu,  Zn)  on 
microbiological  respiration  and  ATP  biomass  of 
mixtures  of  compost  (sludge  +  sawdust)  and  min- 
eral substrates  (arenites  of  sandstone  or  granite) 
was  studied  by  aerobic  in  vitro  incubation  for  21 
days.  The  compost  was  enriched  with  trace  metals, 
corresponding  to  final  contents  of  15,  1500  and 
3500  ppm  for  Cd,  Cu  and  Zn,  respectively,  in  the 
mixture.  C02  measurements  were  used  to  follow 
the  global  biological  activity  during  the  incubation 
period.  Biomass  was  evaluated  by  ATP  measure- 
ments before  and  after  the  experiment.  Organo- 
mineral  interactions  were  characterized  by  a  gran- 
ulometric  fractionation  and  by  chemical  extrac- 
tions. The  stronger  toxicity  of  heavy  metals  ob- 
served with  granite  as  compared  to  sandstone  is 
interpreted  by  more  efficient  organo-mineral  inter- 
actions with  the  latter.  (Alexander-PTT) 
W87-05034 


METAL  ASSOCIATIONS  EV  ANOXIC  SEDI- 
MENTS AND  CHANGES  FOLLOWTNG 
UPLAND  DISPOSAL, 


Technische   Univ.   Hamburg-Harburg   (Germany, 

F.R.). 

W.  Calmano,  U.  Forstner,  and  M.  Kersten. 

Toxicological     and     Environmental     Chemistry 

TXECBP,  Vol.  12,  No.  3/4,  p  313-321,  1986.  3  fig, 

1  tab,  7  ref. 

Descriptors:  'Land  disposal,  'Waste  disposal, 
'Sludge  disposal,  'Water  pollution  effects, 
'Anoxic  sediments,  'Sediments,  'Heavy  metals, 
Dredging,  Extraction,  Sludge,  Speciation,  Trans- 
formation, Acidification,  Solubility. 

The  ecological  effects  of  heavy  metals  in  contami- 
nated sediments  are  more  determined  by  the  chem- 
ical form  and  reactivity  than  by  the  level  of  accu- 
mulation. Dredging  of  anoxic  sediments  and  dis- 
posal on  land  is  attended  by  changes  of  redox 
conditions.  Under  oxidizing  conditions  some  con- 
trolling solid  compounds  may  change  gradually 
thus  changing  the  solubility  of  certain  metals. 
Chemical  extraction  experiments  for  estimating 
characteristic  association  forms  of  heavy  metals  in 
anoxic  sediments  were  carried  out,  both  under 
presence  and  absence  of  air  during  the  analytical 
procedure.  Drying  of  the  sediment  decreases  the 
proportion  of  the  sulfidic  metal  fractions  to  a 
stronger  degree,  and  oxidized  Cd  and  Zn  are  found 
in  the  most  available,  exchangeable  fraction.  With 
respect  to  long-term  effects  acidification  of  poorly 
buffered  sludges  after  disposal  on  land  is  probably 
the  most  important  factor  affecting  metal  associa- 
tions and  mobility.  For  many  metal  examples  a 
linear  relationship  was  found  between  decreasing 
pH  values  and  increasing  dissolved  metal  concen- 
trations. To  quantify  these  relationships  and  for 
better  comparison  of  samples  a  simple  test  proce- 
dure is  proposed  which  is  based  on  pH  differences 
before  and  after  addition  of  acid.  (Author's  ab- 
stract) 
W87-05035 


E\-DEPTH  SURVEY  AND  ASSESSMENT  OF 
DEEP  INJECTION  WELLS  USED  TO  DISPOSE 
OF  HAZARDOUS  WASTE  -  PRELEVHNARY 
REPORT, 

Environmental  Protection  Agency,  Washington, 
DC.  Office  of  Drinking  Water. 
V.  J.  Kimm,  F.  M.  Brasier,  and  M.  Salazar. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  97-1 10,  6  fig. 

Descriptors:  'Injection  wells,  'Hazardous  waste 
disposal,  'Environmental  effects,  'Waste  disposal, 
Oil  wastes,  Industrial  wastes,  Groundwater  pollu- 
tion, Legislation,  Regulations. 

The  practice  of  using  injection  wells  to  dispose  of 
waste  started  in  the  oil  fields  in  the  30s  and  is 
considered  an  environmentally  desirable  method 
for  disposing  of  oil  field  brines  and  other  waste 
fluids  resulting  from  oil  and  gas  production.  Injec- 
tion of  industrial  waste  started  in  the  late  fifties  and 
so  far  has  proven  a  reliable  method  for  disposing  of 
certain  wastes.  Recent  studies  by  the  National  Re- 
search Council,  the  General  Accounting  Office 
and  the  Office  of  Technology  and  Assessment 
have  all  cited  waste  injection  as  an  inherently 
better  technology  than  other  methods  of  land  dis- 
posal of  wastes.  There  have  been  problems  associ- 
ated with  injection  wells,  but  none  that  have  result- 
ed in  documented  cases  of  drinking  water  contami- 
nation. All  of  the  problems  occurred  before  the 
UIC  regulations  were  inplace  and  could  have  been 
avoided  if  the  UIC  requirements  had  been  met. 
They  can  be  tied  to  improper  siting,  excessive 
injection  pressures,  and  lack  of  monitoring  for 
mechanical  integrity.  Studies  to  date  indicate  that 
while  injection  wells  are  not  a  panacea,  when 
properly  sited,  operated  and  monitored,  and  for 
the  type  of  wastes  that  lend  themselves  to  the 
technology,  they  can  be  an  environmentally  sound 
method  of  disposal.  However,  whether  a  specific 
well  should  be  allowed  to  operate  should  remain  a 
case-by-case  determination  since  the  interaction  be- 
tween the  hydrogeologic  setting,  construction  ma- 
terial and  type  of  waste  injected  must  always  be 
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considered.  In  addition,  congressional  action  relat- 
ed to  the  reauthorization  of  RCRA  may  force  a 
reexamination  of  the  issue  of  hazardous  waste  in- 
jection as  part  of  the  potential  ban  of  one  or  more 
methods  of  land  disposal  for  specific  wastes.  (See 
also  W87-O5071)  (Lantz-PTT) 
W87-05076 


EVALUATION  OF  CONFINING  LAYERS  FOR 
CONTAINMENT  OF  INJECTED 

WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

D.  L.  Warner,  T.  Syed,  and  R.  M.  Tinlin. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  141-168,  4  fig,  3  tab,  16  ref.  EPA  Project 
No.  68-01-6389. 

Descriptors:  •Confining  layers,  *Injection  wells, 
•Environmental  effects,  'Wastewater  disposal, 
•Monitoring,  •Groundwater  pollution,  Site  selec- 
tion, Porosity,  Geohydrology,  Geologic  faults, 
Wells,  Water  pollution  effects,  Stratigraphy,  Quan- 
titative analysis,  Hydraulic  models. 

The  general  technical  requirements  of  a  suitable 
wastewater  injection  well  site  include:  (1)  An  in- 
jection interval  that  is  sufficiently  thick,  extensive, 
porous  and  permeable  to  accept  wastewater  at  the 
necessary  rate  at  safe  injection  pressures;  (2)  Over- 
lying and  underlying  strata  (confining  beds)  suffi- 
ciently thick,  extensive  and  impermeable  to  confine 
waste  to  the  injection  interval;  and  (3)  The  absence 
of  faults  or  extensive  joints  or  unplugged  or  im- 
properly plugged  abandoned  wells  that  would 
permit  escape  of  injected  wastewater  from  the 
injection  interval  into  adjacent  aquifers.  Since  the 
advent  of  the  use  of  injection  wells  for  wastewater 
disposal,  one  of  the  more  difficult  technical  issues 
has  been  the  determination  of  the  adequacy  of 
confinement  of  injected  liquids  within  the  injection 
reservoir.  This  may  be  a  particular  problem  when 
the  confining  interval  is  relatively  thin,  shallow,  of 
questionable  permeability,  is  affected  by  local 
structural  or  stratigraphic  geologic  features,  or  is 
penetrated  by  abandoned  wells  that  may  be  im- 
properly plugged.  Assessment  of  the  adequacy  of  a 
confining  interval  usually  involves  qualitative  eval- 
uation of  the  stratigraphy,  structural  geology  and 
hydrogeology  of  the  site  but  some  quantitative  or 
semiquantitative  methods  are  also  available  for 
testing  and  modelling  the  behavior  of  confining 
strata,  including  the  vertical  extent  of  hydraulic 
fracture  growth  and  the  rate  of  flow  of  injected 
wastewater  through  them.  (See  also  W87-05071) 
(Author's  abstract) 
W87-05078 


TECHNOLOGICAL  CONSIDERATIONS  IN 
CLASS  I  INJECTION  WELLS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 
T.  A.  Jones,  and  J.  S.  Haimson. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  169-176,  2  fig,  1  tab. 

Descriptors:  *Injection  wells,  'Design  standards, 
•Materials  testing,  *Waste  disposal,  Monitoring, 
Groundwater  pollution,  Corrosion  control,  Tubu- 
lars,  Cements,  Water  pollution  control. 

Technological  improvements  have  advanced  the 
'state  of  art'  construction  techniques  for  Class  I 
waste  disposal  wells.  Items  such  as  well  design, 
installation,  completion  and  monitoring  have  been 
standardized  under  the  Federal  Underground  In- 
jection Control  (U1C)  program  to  provide  greater 
protection  against  groundwater  contamination. 
Major  well  design  considerations  for  injection 
wells  are:  (1)  protection  of  underground  sources  of 
drinking  water;  (2)  control  of  the  corrosion  of 
casings  and  cement;  (3)  the  reduction  of  surface 


injection  pressure;  and  (4)  a  reliable  annulus  moni- 
toring system.  Specialized  materials  of  construc- 
tion are  beginning  to  be  used  extensively  in  the 
waste  disposal  well  industry  to  improve  mechani- 
cal integrity,  reduce  workovers  and  most  impor- 
tantly, provide  the  best  possible  protection  of  fresh 
groundwater  resources.  Recently  installed  injec- 
tion wells  utilize  oversize  corrosion  resistant  tubu- 
lars,  optimized  completions,  acid  resistant  cements 
and  specialized  packer  assemblies.  Improved  well 
construction  results  in  reliable  testing  of  mechani- 
cal integrity,  a  way  to  monitor  the  disposal  well 
and  provide  preventative  maintenance  before 
groundwater  pollution  occurs.  (See  also  W87- 
05071)  (Author's  abstract) 
W87-05079 


REGULATORY  STRATEGY  GOVERNING  THE 
DISCHARGE  OF  MINING  WASTE  TO  LAND 
IN  CALIFORNIA, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-05080 


BACKFILLING  TECHNIQUES  AND  ALKA- 
LINE ADDITION  TO  CONTROL  ACID  MINE 
DRAINAGE  IN  A  COAL  STRIP  MINE, 

Antrim  Mining,  Inc.,  Blossberg,  PA. 
N.  W.  Hedrick,  E.  W.  Meiser  Jr.,  and  R.  M. 
Hershey. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  209-223,  3  fig,  3  tab,  8  ref. 

Descriptors:  *Backfill,  *Alkalinity,  *Acid  mine 
drainage,  'Mine  wastes,  'Strip  mines,  *Tioga 
County,  'Pennsylvania,  'Waste  disposal,  'Ground- 
water pollution,  Coal  mines,  Pyrite,  Oxidation, 
Path  of  pollutants,  Cost  analysis. 

A  mining  company  in  Tioga  County,  Pennsylva- 
nia, was  faced  with  developing  techniques  to  con- 
trol acid  mine  drainage  (AMD)  in  a  proposed  strip 
mine  adjacent  to  a  deep  mine  complex.  As  much  as 
40  ft  (12.2  m)  of  the  total  overburden  contained 
shale  high  in  pyrite;  this  shale  is  a  known  AMD- 
producer.  Four  separate  problem  areas  were  iden- 
tified. To  prevent  oxidation  of  the  pyrite,  and 
allow  the  discharge  from  the  strip  mine  to  meet 
state  regulations,  a  waste  product  from  lime  manu- 
facturing was  used  in  an  attempt  to  maintain  alka- 
line conditions.  A  sandstone  underdrain  was  con- 
structed to  minimize  saturated  groundwater  condi- 
tions and  to  direct  groundwater  either  to  monitor- 
ing sumps  before  release  into  the  abandoned  deep 
mines  or  toward  a  common  discharge  point  for 
treatment.  The  underdrain  capacity  was  designed 
to  exceed  the  recharge  rate  by  more  than  an  order 
of  magnitude.  Runoff  will  be  promoted  and  re- 
charge thus  reduced  by  grading  the  backfill  into 
rolling  swales  with  drainageways  floored  on  com- 
pacted glacial  till.  The  fourth  task  was  to  develop  a 
materials-handling  plan  which  allowed  for  the  seg- 
regation of  acidic  spoil  and  selective  placement  of 
the  alkaline  material.  The  plan  developed  was  eco- 
nomically feasible,  under  the  coal  company's  con- 
tract price  commitment,  and  practically  in  terms  of 
the  available  mining  equipment  and  stratigraphic 
sequence  of  the  mine  site.  Factors  which  allowed 
implementation  of  the  experimental  plan  to  control 
AMD  at  this  mining  site  are:  (1)  source  of  low-cost 
lime;  (2)  favorable  stripping  ratio  of  11.5  to  1;  (3) 
long-term  coal  sales  contract  allowed  uninterrupt- 
ed mining  at  a  fixed  price;  (4)  abundant  glacial  till 
and  topsoil  to  cap  the  backfill;  and  (5)  management 
commitment  to  carry  out  the  complex  mining  plan 
successfully.  (See  also  W87-O5071)  (Lantz-PTT) 
W87-05082 


EVALUATION  OF  MANAGEMENT  PRAC- 
TICES FOR  MINE  SOLDO  WASTE  STORAGE, 
DISPOSAL,  AND  TREATMENT, 

PEDCo-Environmental,  Inc.,  Cincinnati,  OH. 
W.  E.  Thompson,  R.  L.  Hoye,  and  J.  S.  Greber. 
IN:  Innovative  Means  of  Dealing  with  Potential 


Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  224-234,  2  tab. 

Descriptors:  *Waste  management,  *Path  of  pollut- 
ants, *Mine  wastes,  *Waste  storage,  'Waste  dispos- 
al, 'Wastewater  treatment,  Monitoring,  Chlorides, 
Groundwater  quality,  Water  quality,  Lead,  Zinc, 
Gold,  Silver,  Phosphates,  Missouri,  Copper,  Flori- 
da, South  Dakota,  Nevada,  Arizona,  New  Mexico, 
Idaho,  Monitoring,  Geohydrology. 

Recent  Federal  law  (RCRA  Sections  8002  (0  and 
(p))  requires  the  EPA  to  study  the  adverse  effects 
of  solid  wastes  from  active  and  abandoned  surface 
and  underground  mines  on  the  environment.  To 
support  EPA's  mandate,  field  investigations  were 
conducted  to  collect  groundwater  and  surface 
water  quality  data  associated  with  waste  handling 
practices  at  eight  mines  across  the  United  States. 
Waste  management  practices  for  the  following 
waste  types  were  monitored:  (1)  clay  slimes  and 
sand  tailings  from  phosphate  mining  in  Florida,  (2) 
tailings  from  Lead/zinc  mining  in  Missouri,  (3) 
tailings  from  gold/silver  mining  in  South  Dakota 
and  Nevada,  (4)  mine  water  from  uranium  mining 
in  New  Mexico,  (5)  tailings  from  copper  mining  in 
Arizona,  (6)  copper  dump  leach  material  in  New 
Mexico,  and  (7)  overburden  from  phosphate 
mining  in  Idaho.  Seepage  of  contaminants  from 
waste  management  practices  was  identified  in 
groundwater  at  each  of  the  seven  sites  where 
groundwater  was  sampled.  The  principal  contami- 
nants identified  included  sulfate,  chloride,  and 
TDS.  Heavy  metals,  radionuclides,  or  cyanide 
from  waste  management  practices  were  detected 
above  background  levels  in  only  isolated  cases. 
Generally  the  levels  of  contamination  resulting 
from  the  waste  disposal  practices  did  not  result  in 
significant  degradation  of  groundwater  quality. 
Surface  water  monitoring  at  five  sites  indicated  no 
discernible  impact  or  only  minimal  impact  from 
the  waste  management  practices.  The  study  also 
demonstrated  the  problems  associated  with  moni- 
toring and  evaluating  groundwater  impacts  caused 
by  large  waste  disposal  facilities  situated  in  com- 
plex hydrogeological  settings.  (See  also  W87- 
05071)  (Lantz-PTT) 
W87-O5083 


REGULATORY  STRATEGY  GOVERNING  THE 
DISCHARGE  OF  HAZARDOUS  AND  NONHA- 
ZARDOUS  WASTE  TO  LAND  FN  CALD70R- 
NIA, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry   see  Field   5G. 

W87-05090 


CONTRARY  WASTE  SITE  CHARACTERISTICS 
-  GOOD  IS  BAD,  BAD  IS  GOOD, 

H.  E.  LeGrand. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  358-366,  2  fig,  4  tab. 

Descriptors:  'Waste  disposal  sites,  'Geohydro- 
logy, 'Hazardous  wastes,  'Path  of  pollutants,  Per- 
meability, Containment  systems,  Sorption,  Water 
table,  Topography,  Stream  density. 

The  evaluation  of  hazardous  waste  sites  has  been 
hampered  because  the  hydrogeologic  factors  in- 
volved are  complexly  interrelated  and  often  con- 
trary. These  factors  are  so  intertwined  that  no  site 
can  have  favorable  features  only,  without  any  un- 
favorable ones.  For  example,  low  permeability  for 
the  purpose  of  waste  containment  is  normally  fa- 
vorable but  is  likely  to  be  associated  with  a  high 
water  table,  which  is  unfavorable.  Seven  key  hy- 
drogeologic factors  -  Permeability,  Sorption, 
Water  Table  Depth,  Water  Table  Gradient,  Stream 
Density,  Topography,  and  Ground  Distance  - 
may  be  strategically  used  in  assessments  because 
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they  are  important  in  determining  the  movement  of 
contaminants,  they  can  be  readily  applied,  and  they 
permit  useful  inferences  about  other  factors. 
Though  these  factors  show  many  direct  and  in- 
verse relationships  among  each  other,  they  are 
inescapably  a  part  of  any  evaluation  system.  A 
careful  weighting  of  their  tendencies  and  counter- 
tendencies  leads  to  optimal  assessment  of  waste 
sites.  (See  also  W87-05071)  (Author's  abstract) 
W87-05091 


EVALUATION  OF  THE  PERFORMANCE  OF 
ZONE  OF  SATURATION  LANDFILLS  IN  WIS- 
CONSIN, 

Wisconsin  Dept.  of  Natural  Resources,  Madison. 

Bureau  of  Solid  Waste  Management. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05094 


MONITORING  OF  GROUND  WATER  CON- 
TAMINATION FROM  WASTE  DISPOSAL 
SITES  IN  ALBERTA,  CANADA, 

Alberta  Environment,  Edmonton. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05095 


NEW  COMPOSITE  LINER  FOR  HAZARDOUS 
WASTE  IMPOUNDMENTS, 

Portland  Cement  Association,  Skokie,  IL. 
W.  G.  Dinchak. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  480-490,  7  fig,  8  ref. 

Descriptors:  *Composite  liners,  'Materials  testing, 
•Waste  disposal,  Disposal  sites,  Synthetics,  Ce- 
ments, Cost  analysis,  Apalachin,  New  York, 
Liners,  Permeability. 

A  composite  liner  made  of  a  synthetic  membrane 
placed  between  two  6-in  (152  mm)  compacted  lifts 
of  soil-cement  has  been  developed  by  the  Portland 
Cement  Association.  Construction  feasibility  was 
demonstrated  by  a  test  section  built  in  September 
1983  near  Apalachin,  N.Y.  Observations  show  no 
damage  occurred  to  the  membrane.  The  soil- 
cement  serves  as  a  foundation  and  protective  cover 
for  the  membrane.  This  composite  liner  is  strong, 
durable,  and  impermeable  with  an  estimated  in- 
place  construction  cost  of  $1.30/sq  ft  ($14/sq  m). 
Conventional  highway  construction  equipment  is 
used.  Soil-cement  is  durable  having  been  exposed 
to  wave  action,  freezing  and  thawing  cycles,  wet- 
ting and  drying  cycles,  sea  water,  municipal  and 
industrial  wastewater,  brine  solutions,  coal  ash 
slurries,  longitudinal  flows,  and  sanitary  landfill 
leachates.  It  is  environmentally  acceptable  because 
usually  the  excavation  from  which  the  soil  is  ob- 
tained becomes  part  of  the  lagoon  or  pond  and, 
thereby,  covered  with,  for  example,  wastewater. 
Construction  does  not  leave  'scars'  on  the  environ- 
ment. (See  also  W87-05071)  (Lantz-PTT) 
W87-O5097 
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WATER  TREATMENT  ENTERS  'A  NEW  ERA', 

For  primary  bibliographic  entry  see  Field   5G. 
W87-04370 


SOME  OBSERVATIONS  ON  A  CHOLERA 
OUTBREAK  AT  THE  UMVOTI  MISSION  RE- 
SERVE, NATAL, 

National  Centre  for  Ocupational  Health,  Johannes- 
burg (South  Africa). 

For  primary  bibliographic  entry  see  Field  5C. 
W87-04378 


GIVE  HEALTH  A  CHANCE  -  WITH  HEALTHY 
SURROUNDINGS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 


For  primary  bibliographic   entry  see   Field   5G 
W87-O4380 


HYDRAULIC  DESIGN  ALGORITHMS  FOR 
PD?E  NETWORKS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

L.  E.  Ormsbee,  and  D.  J.  Wood. 
Journal  of  Hydraulic  Engineering  JHEND8,  Vol. 
112,  No.  12,  p  1195-1207,  December  1986.  1  fig,  2 
tab,  7  ref,  append. 

Descriptors:  'Hydraulic  design,  'Pipes,  'Water 
distribution,  'Hydraulic  network  equations,  'Pipe 
networks,  'Design  standards,  Calculations,  Mathe- 
matical equations,  Algorithms. 

A  general  methodology  was  presented  for  use  in 
the  design  of  water  distribution  networks.  The 
proposed  approach  was  conceptually  useful  for 
certain  applications.  The  approach  was  based  on 
recasting  the  basic  set  of  hydraulic  network  equa- 
tions in  terms  of  selected  design  parameters  for 
specified  operating  conditions.  The  reformulated 
network  equations  were  then  solved  using  a  modi- 
fied linear  method.  In  order  to  demonstrate  the 
feasibility  of  the  approach,  two  different  algo- 
rithms were  developed  and  applied  to  an  example 
network.  (Author's  abstract) 
W87-04393 


ESTIMATION  OF  THE  SHARE  OF  EACH 
WATER  SOURCE  FOR  ADULTS  IN  FRANCE: 
WATER  INTAKE  PROVIDED  TO  FRENCH 
ADULTS, 

BSN  S.A.,  Paris  (France). 

For  primary  bibliographic  entry   see   Field   6D. 

W87-04600 


QUANTJTATD/E  DETERMINATION  OF 
TRACE  CONCENTRATION  OF  ORGANICS  IN 
WATER  BY  SOLVENT  EXTRACTION  AND 
FUSED  SILICA  CAPILLARY  GAS  CHROMA- 
TOGRAPHY: ALIPHATIC  AND  POLYNU- 
CLEAR  HYDROCARBONS, 
National  Centre  for  Scientific  Research,  Havanna 
(Cuba). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-04634 


COMPARING  CONSTANT-RATE  AND  DE- 
CLINING-RATE DIRECT  FILTRATION  OF  A 
SURFACE  WATER, 

Seattle  Dept.  of  Water,  WA. 
D.  J.  Hilmoe,  and  J.  L.  Cleasby. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  12,  p  26-34,  December 
1986.  7  fig,  5  tab,  26  ref.  EPA  Cooperative  agree- 
ment CR  808837-01-0. 

Descriptors:  'Comparison  studies,  'Filtration, 
'Water  treatment,  'Chemical  treatment,  'Surface 
water,  'Coagulation,  Performance  evaluation, 
Polymers,  Alum,  Effluents,  Turbidity,  Particulate 
matter,  Bacteria,  Coliforms,  Head  loss,  Water  qual- 
ity. 

The  need  for  adequate  treatment  of  the  water 
supplies  of  small  communities  has  been  amply  dem- 
onstrated by  several  outbreaks  of  waterborne  giar- 
diasis and  other  diseases  of  bacterial  or  undeter- 
mined etiology.  These  outbreaks  have  shown  that 
the  practice  of  providing  only  chlorination  for 
high  quality  surface  waters  is  not  sufficient.  More 
than  one  barrier  to  disease  transmission  is  needed 
to  make  these  small  systems  reliable.  Pilot-scale 
constant-rate  and  declining-rate  direct  filtration 
systems  were  evaluated  for  treating  a  high  quality 
surface  water,  using  two  flow  rates  and  alum  or 
cationic  polymer  as  the  primary  coagulant.  Turbid- 
ity, particle  count,  and  total  coliform  count  were 
used  to  compare  filtrate  qualities.  It  was  found  that 
the  effluent  qualities  for  the  two  filtration  schemes 
were  the  same-a  result  that  disagrees  with  the 
conclusions  of  a  previous  study  that  used  lime- 
softened  groundwater.  However,  the  results  of  the 
current  study  were  consistent  with  those  of  past 
projects  in  that  the  rate  of  head  loss  increase  was 
the  same  for  both  types  of  filters.  ( Alexander-PTT) 


W87-04638 


DESIGN  AND  OPERATION  OF  A  SLOW  SAND 
FILTER, 

T.  J.  Seelaus,  D.  W.  Hendricks,  and  B.  A.  Janonis. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.   12,  p  35-41,  December 
1986.  3  fig,  5  tab,  7  ref.  A  WW  A  Research  Founda- 
tion Contract  80-84. 

Descriptors:  'Design  standards,  'Slow  sand  filters, 
'Filtration,  'Water  treatment,  'Effluents,  Perform- 
ance evaluation,  Turbidity,  Particulate  matter, 
Raw  water,  Sand  beds,  Giardia  cysts,  Microorga- 
nisms, Surface  water,  Maintenance,  Water  quality. 

The  design  experience  at  Empire,  Colo.,  and  the 
postdesign  evaluation  have  provided  knowledge 
about  the  efficiency  of  the  slow  sand  filtration 
process  at  full-scale  and  the  basis  for  recommenda- 
tions concerning  slow  sand  filtration  practice.  Op- 
eration of  the  filter  required  daily  inspection  plus 
measurement  of  water  depth  and  effluent  turbidity, 
along  with  monthly  scraping.  Scraping  required 
only  two  workhours,  however,  and  only  0.2  in. 
(0.5  cm)  of  surface  was  removed.  The  projected 
life  of  the  sand  bed  at  this  rate  of  removal  is  15 
years,  with  a  residual  depth  of  1  ft  (0.3  m).  Giardia 
cysts  were  found  in  the  raw  water  on  five  occa- 
sions, but  none  were  found  in  the  finished  water. 
Microscopic  organisms  and  particles  were  found  in 
the  raw  water  but  either  zero  or  rare  numbers 
were  found  in  the  finished  water.  (Author's  ab- 
stract) 
W87-04639 


RAPID  RATE  FILTRATION  OF  LOW  TURBID- 
ITY WATER  USING  FIELD-SCALE  PILOT  FIL- 
TERS, 

Molzen-Corbin  and  Associates,  Inc.,  Albuquerque, 

NM. 

R.  R.  Mosher,  and  D.  W.  Hendricks. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  12,  p  42-51,  December 

1986.  9  fig,  1  tab,  9  ref. 

Descriptors:  'Rapid  rate  filtration,  'Filtration, 
'Water  treatment,  'Filters,  'Turbidity,  'Chemical 
treatment,  'Coagulation,  Particulate  matter,  Giar- 
dia cysts,  Temperature  effects,  Water  quality. 

The  primary  objective  of  this  research  was  to 
determine  whether  results  obtained  with  laborato- 
ry-scale rapid  rate  filtration  of  low  turbidity  waters 
could  be  duplicated  during  full-scale  operation. 
With  the  aid  of  two  field-scale  pilot  filters,  it  was 
verified  that,  using  proper  chemical  coagulation, 
rapid  rate  filtration  can  remove  high  percentages 
of  microscopic  particles,  including  Giardia  cysts. 
Although  low  temperatures  have  in  the  past  been 
thought  to  hinder  the  treatment  of  low  turbidity 
waters,  the  results  of  this  research  suggest  that  the 
rapid  rate  filtration  of  low  turbidity  waters  can  be 
as  efficient  at  32  F  (0  C)  as  at  higher  temperatures. 
(Author's  abstract) 
W87-04640 


IMPLEMENTING  DIRECT  FILTRATION  AND 
NATURAL  FREEZING  OF  ALUM  SLUDGE, 

Onondaga    County    Metropolitan    Water    Board, 

Syracuse,  NY. 

D.  E.  Fitch,  and  C.  M.  Elliott. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.   12,  p  52-56,  December 

1986.  2  fig. 

Descriptors:  'Direct  filtration,  'Filtration,  'Water 
treatment,  'Freezing,  'Alum  sludge,  'Sludge, 
'Sludge  conditioning,  'Waste  disposal,  'Sludge 
disposal,  'Land  disposal,  Thawing,  Pollutants,  Dis- 
charge, Sludge  lagoons. 

In  the  early  1970s  the  Metropolitan  Water  Board, 
located  in  central  New  York  State,  was  faced  with 
two  challenges:  to  expand  the  treatment  capacity 
of  its  Lake  Ontario  plant  and  to  dispose  of  process 
waste  economically  and  in  such  a  way  that  the 
requirements  of  its  pollutant  discharge  permit  were 
met.  Doubling  of  treatment  capacity  was  accom- 
plished, after  extensive  testing,  by  implementing 
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high-rate  direct  filtration,  which  also  reduced  the 
amount  of  alum  sludge  produced  by  the  plant. 
Pilot-  and  full-scale  testing  at  the  plant  led  to 
construction  of  permanent  sludge-handling  facili- 
ties. This  system  incorporates  modified  retention 
lagoons  for  solids  separation,  initial  consolidation, 
and  storage;  and  a  floating  pump  for  transferring 
the  sludge  via  a  pipeline  to  a  series  of  beds,  where 
freezing,  thawing,  and  decanting  concentrate  the 
sludge  substantially,  making  it  suitable  for  land 
application  by  standard  earth-moving  equipment. 
(Author's  abstract) 
W87-04641 

EFFECTS  OF  CATIONIC  POLYELECTRO- 
LYTES  ON  THE  REMOVAL  OF  SUSPENDED 
PARTICULATES  DURING  DIRECT  FILTRA- 
TION, „ 

Southern  California  Metropolitan  Water  District, 

Los  Angeles. 

T.  S.  Tanaka,  and  M.  Pirbazari. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.   12,  p  57-65,  December 

1986.  10  fig,  4  tab,  18  ref. 

Descriptors:  •Filtration,  •Polymers,  *Polyelectro- 
lytes,  ^Suspended  solids,  *Water  treatment, 
•Chemical  treatment,  Turbidity,  Kinetics,  Osmom- 
etry, Chromatography,  Adsorption,  Statistical 
analysis,  Mixing. 

Filtration  is  recognized  as  a  critical  process  in  the 
removal  of  suspended  particulates  from  drinking 
water.  Because  of  the  National  Interim  Primary 
Drinking  Water  Regulations  of  December  1975, 
which  mandated  a  maximum  contaminant  level  for 
turbidity,  direct  filtration  designs  have  advanced  to 
the  forefront  of  candidate  treatment  methodologies 
in  terms  of  feasibility  and  economy.  This  research 
investigated  the  important  parameters  influencing 
the  degree  of  particulate  removal  from  low  turbidi- 
ty water  in  a  configuration  that  included  rapid 
mixing  followed  by  filtration.  The  varied  param- 
eters were  rapid-mixing  velocity  gradient,  cationic 
polyelectrolyte  type,  and  polyelectrolyte  dosage. 
The  cationic  polyelectrolytes  were  characterized 
for  molecular  weight  by  membrane  osmometry, 
light  scattering,  and  high  performance  liquid  chro- 
matography. The  filtration  kinetics  variables,  in- 
cluding maximum  depth-averaged  single-collector 
efficiency  and  specific  deposit,  were  used  to  char- 
acterize the  efficiency  of  particulate  removal  for 
each  of  72  filter  runs.  Statistical  analyses  demon- 
strated that  the  choice  of  polyelectrolyte  was  the 
only  significant  factor.  Additionally,  volume  size 
distribution  analyses  of  particle  count  data  from  in- 
depth  samples  in  the  filter  demonstrated  that  the 
polyelectrolyte  configuration  may  be  critical  for 
adsorption  of  polyelectrolytes  to  particulates  and 
media  in  filtration.  (Alexander-PTT) 
W87-04642 


PREDICTING  THE  EXPANSION  BEHAVIOR 
OF  FILTER  MEDIA, 

Bolton  and  Menk,  Inc.,  Mankato,  NM. 

A.  H.  Dharmarajah,  and  J.  L.  Cleasby. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  12,  p  66-76,  December 

1986.  19  fig,  8  tab,  20  ref. 

Descriptors:  'Model  studies,  'Filter  media,  •Fil- 
tration, *Water  treatment,  'Wastewater  treatment, 
•Performance  evaluation,  *Fluidization,  Head  loss, 
Particle  size,  Correlation  analysis. 

As  a  result  of  the  growing  importance  of  granular 
media  filtration  in  water  and  wastewater  treatment, 
several  studies  dealing  with  various  aspects  of  flui- 
dization  have  been  reported  in  the  literature  during 
the  past  two  decades.  The  sphericity  or  angularity 
of  the  different  filter  media  currently  being  used 
shows  much  variation  and  greatly  influences  the 
fixed  bed  head  loss,  the  minimum  fluidization  ve- 
locity, and  the  expansion  behavior  of  the  media. 
Models  that  have  been  used  to  predict  the  expan- 
sion of  filter  media  are  evaluated,  and  a  new  corre- 
lation, which  represents  an  alternative  approach  to 
describing  the  velocity-voidage  relationship  of  par- 
ticulately  fluidized  systems,  is  explained.  The  uses 
and  limitations  of  this  correlation  are  included. 
(Alexander-PTT) 


W87-04643 

ACTION  OF  OZONE  ON  TROPHOZOITES 
AND  FREE  AMOEBA  CYSTS,  WHETHER 
PATHOGENIC  OR  NOT, 

Trailigaz  Co.,  Garges-les-Gonesse  (France).   Re- 
search and  Applications  Div. 
B.  Langlais,  and  D.  Perrine. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  3,  p  187-198,  Summer  1986.  1  fig,  4  tab,  21  ref. 

Descriptors:  'Ozone,  'Ozonation,  'Trophozoites, 
•Amoeba,  'Cysts,  'Water  treatment,  'Wastewater 
treatment,  'Disinfection,  'Pathogens,  Surface 
water,  Groundwater,  Recreation,  Bactericides, 
Virucides,  Inactivation. 

Numerous  research  studies  demonstrate  that  free 
amoeba  are  protozoans  apparently  capable  of  colo- 
nizing a  very  large  number  of  media.  At  the 
present  time,  unfortunately,  it  remains  difficult  for 
specialists  in  amoebic  ecology  to  pinpoint  clearly 
the  microbiological  and  physico-chemical  factors 
capable  of  explaining  the  presence  or  absence  of 
free  amoeba  in  one  medium  or  another,  particular- 
ly free  amoeba  pathogenic  for  man.  Owing  to  the 
presence  of  free  living  amoeba  -  some  of  which  are 
pathogenic  to  man  -  in  any  aqueous  medium 
(before  or  after  traditional  treatment  processes  in 
surface  water,  groundwater,  swimming  pools, 
etc.),  the  task  was  to  test  the  efficiency  of  ozone  as 
a  disinfecting  agent.  It  was  begun  by  studying  the 
ozonation  process,  in  bactericidal  and  virucidal 
conditions,  on  cysts  of  eleven  free  living  amoeba 
strains.  Most  of  the  tested  strains  were  destroyed 
under  less  drastic  conditions  than  those  arising 
from  true  ozonation  (0.4  mg/L  of  dissolved  ozone 
residual  maintained  for  4  minutes)  and  it  was  at- 
tempted to  find  the  ozonation  parameters  (dis- 
solved ozone  residual  and  contact  time)  just  neces- 
sary to  obtain  inactivation  of  the  cysts  under  labo- 
ratory conditions.  In  the  same  way,  ozone  efficien- 
cy on  eight  strains  of  trophozoites  was  studied. 
True  ozonation  destroyed  all  the  trophozoites  of 
the  tested  strains.  Weaker  ozonation  conditions 
showed  variations  in  sensitivity  between  different 
strains.  (Alexander-PTT) 
W87-04644 

ARE  THE  RESULTS  OF  OZONATION  OF 
MODEL  COMPOUNDS  AT  HIGH  CONCEN- 
TRATIONS TRANSFERABLE  TO  THE  CONDI- 
TIONS OF  DRINKING  WATER  TREATMENT 
WITH  OZONE, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 

C.  Gauducheau,  E.  Gilbert,  and  S.  H.  Eberle. 
Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  3,  p  199-216,  Summer  1986.  13  fig,  3  tab,  14 
ref. 

Descriptors:  'Ozonation,  'Model  studies,  'Organic 
compounds,  'Ozone,  'Drinking  water,  'Water 
treatment,  'Fate  of  pollutants,  'Pollutant  identifi- 
cation, 'Chemical  treatment,  Oxidation,  Adsorp- 
tion, Chemical  reactions,  Phenols,  Pollution  load, 
Concentration. 

Organic  compounds  of  the  different  classes  of  sub- 
stances (isobarbituric  acid,  citraconic  acid,  and  o- 
chlorophenol)  were  ozonized  while  varying  their 
initial  concentrations  at  pH  7.  In  the  case  of  isobar- 
bituric acid  at  .001  mol/L,  formyloxaluric  acid, 
oxaluric  acid,  and  formic  acid  were  identified.  At 
an  initial  concentration  of  .00001  mol/L,  alloxanic 
acid  and  oxalic  acid  were  formed  in  addition  to 
oxaluric  acid  and  formic  acid.  In  both  cases,  the 
rates  of  elimination  are  similar.  After  ozonation  of 
citraconic  acid  (c  =  .001  mol/L,  pH  7),  the  fol- 
lowing oxidation  products  were  identified:  glyox- 
ylic,  acetic,  formic,  oxalic,  pyruvic,  and  hydroxy- 
pyruvic  acids.  At  the  initial  concentration  of 
.00001  mol/L,  the  rate  of  elimination  is  half  the 
value  of  the  rate  at  .001  mol/L.  Contrary  to  the 
results  obtained  at  .001  mol/L,  even  after  a  long 
ozonation  time,  only  70%  of  the  initial  compounds 
were  destroyed.  Also  fewer  oxidation  products, 
glyoxylic,  acetic,  oxalic,  and  pyruvic  acids,  were 
formed.  The  rate  of  elimination  of  o-chlorophenol 
at  c  =  .00001  mol/L  is  twice  as  fast  as  at  an  initial 
concentration  of  .001  mol/L.  In  both  cases  yellow 


compounds  are  formed  (adsorption  at  400  nm)  as 
primary  oxidation  products.  After  70%  elimination 
of  o-chlorophenol,  the  yield  of  these  compounds  at 
an  initial  concentration  of  .00001  mol/L  is  twice  as 
high  as  in  the  case  of  an  initial  concentration  of 
.001  mol/L.  The  different  results  obtained  which 
are  dependent  on  the  initial  concentration  are  ex- 
plainable by  different  reaction  mechanisms,  direct 
ozone  attack  and  oxidation  by  (OH).  (Author's 
abstract) 
W87-04645 


INFLUENCE  OF  AN  OZONE,  CHLORINE  AND 
CHLORINE  DIOXIDE  TREATMENT  ON  MU- 
TAGENIC ACTIVITY  IN  (DRINKING)  WATER, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Leidschendam  (Netherlands). 
H.  J.  Kool,  and  J.  Hrubec. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  3,  p  217-234,  Summer  1986.  4  fig,  3  tab,  48  ref. 

Descriptors:  'Mutagenic  activity,  'Ozone,  'Chlo- 
rine, 'Chlorine  dioxide,  'Drinking  water,  'Water 
treatment,  'Fate  of  pollutants,  'Water  pollution 
effects,  'Disinfection,  Organic  compounds,  Organ- 
ochlorine  compounds,  Ames  test,  Hydrocarbons, 
Comparison  studies. 

Drinking  waters  which  are  prepared  from  surface 
waters  generally  receive  a  chlorine  disinfection 
treatment  in  The  Netherlands.  It  was  shown  that 
trihalomethanes  (THMs),  including  the  animal  car- 
cinogen chloroform,  were  introduced  in  drinking 
water  with  this  treatment.  Three  disinfectants,  viz. 
chlorine,  chlorine  dioxide,  and  ozone,  were  com- 
pared with  respect  to  the  formation  of  organic 
mutagens  and  halogenated  organic  compounds  in 
drinking  water.  Chlorine  increased  the  mutagenic 
activity  (Ames  test)  drastically,  as  well  as  the  level 
of  halogenated  organics.  High  chlorine  dioxide 
doses  (5-15  mg/L  C102)  also  showed  a  drastic 
increase  of  mutagenic  activity,  while  relatively  low 
doses  of  chlorine  dioxide  (<  5  mg/L  C102)  in  most 
cases  showed  no  effect  or  a  slight  increase  in 
mutagenic  activity.  Hardly  any  increase  in  the 
level  of  halogenated  organics  was  observed  after 
this  treatment.  An  ozone  treatment  (3  mg/L  03) 
showed  a  slight  increase  in  mutagenic  activity, 
while  a  treatment  with  10  mg/L  03  completely 
reduced  the  activity.  The  level  of  volatile  haloge- 
nated hydrocarbons  was  not  altered,  while  the 
level  of  non-volatile  halogenated  hydrocarbons 
seemed  to  decrease  after  an  ozone  treatment.  (Al- 
exander-PTT) 
W87-04646 


TUBE  DIAMETER  AND  HEIGHT  INFLUENCE 
ON  THE  OZONATION  OPERATING  CONDI- 
TIONS WITH  A  U-TUBE, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

E.  Brodard,  J.  Mallevialle,  C.  Coste,  and  M. 

Roustan. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 

No.  3,  p  235-246,  Summer  1986.  7  fig,  2  tab,  8  ref. 

Descriptors:  'Ozonation,  'Water  treatment, 
•Ozone  generators,  Optimization,  Performance 
evaluation,  Oxidation,  Energy,  Disinfection,  Vi- 
ruses, Bacteria,  Kinetics,  Paris,  France. 

Ozone  has  been  used  for  a  number  of  years  in 
water  treatment  for  virucidal  and  bactericidal 
action,  as  well  as  for  its  oxidizing  properties. 
Energy  consumption  during  its  use  depends  on  the 
performance  of  the  ozone  generators,  but  also  on 
the  ozone  transfer  efficiency  from  the  gas  phase  to 
the  liquid  phase.  Therefore,  it  is  important  to  use  a 
contactor  with  a  high  transfer  efficiency.  A  new 
ozonation  reactor  has  been  developed:  the  Deep 
U-Tube  (DUT).  This  reactor  works  under  pres- 
sure, which  increases  the  saturation  concentration 
of  ozone  at  equilibrium  and  creates  a  great  turbu- 
lence, which  breaks  the  gas  bubbles  and  increases 
the  interfacial  area  of  exchange.  Further,  this  new 
contactor  has  a  piston  hydraulic  behavior  in  the 
liquid  phase,  which  leads  to  a  very  great  efficiency 
and  to  a  better  reduction  for  all  reaction  kinetics. 
A  pilot  U-tube  was  constructed  in  the  western 
Paris  region  in  France.  It  is  31 -m  in  depth  and  0.2- 
m  in  diameter.  The  most  important  operating  con- 
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ditions  for  optimization  are  the  depth  of  the  tube 
(between  13  and  31  m),  the  velocity  of  water  in  the 
internal  tube  (between  0.6  and  2.5  m/sec),  the  gas/ 
liquid  ratio  (between  2.5  and  25%),  and  the  con- 
centration of  ozone  in  the  gas  (between  5  and  25  g/ 
cu  m).  These  results  show  that  the  most  important 
parameter  is  the  gas/liquid  ratio,  which  must  be 
less  than  15%  in  order  to  have  the  best  transfer 
yields  (  >  85%).  A  20-m  deep  U-tube  is  sufficient 
for  transfer  of  ozone  into  water.  The  fluid  velocity 
in  the  interior  tube  has  no  effect  on  this  transfer 
efficiency.  The  maximum  quantity  of  ozone  trans- 
ferred is  on  the  order  of  4  g/cu  m.  This  reactor 
then  can  be  utilized  with  a  large  number  of  very 
different  waters.  This  new  contactor,  very  efficient 
for  the  transfer  of  ozone  into  water,  is  a  future 
reactor  for  a  great  number  of  reactions  which  put 
into  play  the  exchange  of  gas  to  liquid.  (Author's 
abstract) 
W87-04647 


POTENTIAL  USE  OF  OZONE  AND  PEROXI- 
DASE FOR  REMOVAL  OF  AROMATIC  COM- 
POUNDS FROM  WATER  BY  POLYMERIZA- 
TION, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

J.  P.  Duguet,  B.  Dussert,  A.  Bruchet,  and  J. 

Mallevialle. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 

No.  3,  p  247-260,  Summer  1986.  8  fig,  3  tab,  12  ref. 

Descriptors:  'Ozone,  'Enzymes,  'Peroxidase,  'Ar- 
omatic compounds,  'Water  treatment,  'Fate  of 
pollutants,  'Polymerization,  'Chemical  treatment, 
'Pollutant  identification,  Oxidation,  Organic  com- 
pounds, Potable  water,  Chromatography,  Spectral 
analysis,  Polymers. 

Natural  or  synthetic  organic  compounds  usually 
are  present  in  raw  waters  at  low  concentrations 
(ng/L  to  microgram/L).  Even  at  low  concentra- 
tions these  compounds  may  cause  taste  and  odor 
problems,  or  represent  a  health  risk  based  on  toxic 
and  mutagenic  considerations.  These  compounds 
are  not  entirely  removed  on  conventional  treat- 
ment of  potable  water.  One  means  of  increasing  the 
removal  efficiency  is  to  use  new  processes  based 
on  the  polymerization  of  these  compounds.  Oxida- 
tion of  organics  by  ozone  has  been  the  object  of 
extensive  studies.  A  great  number  of  these  concern 
the  aromatic  ring  cleavage,  but  polymerization  by 
ozone  or  enzyme,  such  as  peroxidase,  was  not 
greatly  studied.  The  effects  of  ozone  or  enzyme  on 
the  polymerization  of  dichlorophenol,  under  the 
conditions  of  potable  water  treatment  are  studied 
using  HPLC,  scintillation  counting,  exclusion 
chromatography,  and  GC-MS.  These  techniques 
permit  the  characterization  and  identification  of 
polymers.  These  first  results  indicate  that  polymer- 
ization techniques  may  be  useful  water  treatment 
methods.  (Alexander-PTT) 
W87-04648 


IMPROVEMENT  OF  OZONE  OXIDATION 
AND  DISINFECTION  DESIGN, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  R.  Richard. 

Ozone:  Science  and  Engineering  OZSEDS,  Vol.  8, 
No.  3,  p  261-273,  Summer   1986.  7  fig,  31   ref. 

Descriptors:  'Ozone,  'Ozonation,  'Disinfection, 
•Water  treatment,  'Chemical  treatment, 
•Wastewater  treatment,  Design  standard,  Organo- 
leptic properties,  Treated  water,  Potable  water, 
Virus  inactivation,  Oxidation,  Kinetics. 

For  a  long  time,  the  aim  of  ozonation  has  been  the 
improvement  of  the  organoleptic  qualities  of  treat- 
ed water.  Disinfection,  and  particularly  virus  inac- 
tivation, also  has  been  a  reason  for  introducing 
ozonation  steps  in  the  treatment  line  of  a  potable 
water  treatment  plant.  Other  purposes  of  ozonation 
then  have  been  developed  in  different  fields  of 
application,  such  as  iron  and  manganese  removal, 
micropollutants  oxidation,  urban  wastewater  disin- 
fection, coagulant  and  flocculant  aids,  and  im- 
provement of  biological  treatment.  During  the  last 
few  years,  numerous  studies  have  been  concerned 
either  with  the  kinetics  of  ozonation  reactions,  or 
the  modelling  of  contact  systems.  A  better  fit  be- 


tween these  two  factors  should  be  found.  The 
designer  of  a  plant  has  to  consider  all  the  purposes 
of  ozonation  along  the  treatment  line  to  determine 
the  best  solutions,  both  as  concerns  the  different 
points  of  application  and  the  different  types  of 
contactors  to  be  used.  Some  laboratory  tests  can 
help  make  this  choice.  (Author's  abstract) 
W87-04649 


CHLORINATION  OF  4-HYDROXYCINNAMIC 
ACTO  AND  ITS  TOXIC  RISK  AS  A  NATURAL 
OCCURRING  WATER  CONTAMINANT, 

Reading  Univ.  (England).  Dept.  of  Physiology  and 

Biochemistry. 

J.  T.  Borlakoglu,  and  R.  Kickuth. 

Bulletin    of   Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  37,  No.  6,  p  866-873, 

December  1986.  6  fig,  2  tab,  9  ref. 

Descriptors:  'Bioassay,  'Water  treatment,  'Water 
pollution  sources,  'Phenolic  acids,  'Chlorination, 
*4-Hydroxycinnamic  acid,  'Water  pollution  ef- 
fects, Chemical  reactions,  Escherichia  coli,  Bacte- 
ria, Toxicity,  Pollutants,  Organochlorine  com- 
pounds. 

When  plant  material  decays  a  number  of  phenolic 
compounds  are  released  into  the  environment  some 
of  which  are  potentially  hazardous  water  contami- 
nants. The  chemical  behavior  of  the  plant-derived 
phenolic  acids  under  conditions  similar  to  the  rou- 
tine water  chlorination  was  studied.  The  toxicity  of 
the  chlorophenolic  mixtures  formed  was  assessed 
on  a  Escherichia  coli  strain  similar  to  that  found  in 
the  human  intestine.  Assuming  an  average  of  380 
microgram  extractable  4-hydroxycinnamic  acid  per 
liter  tap  water,  the  concentration  must  rise  3000 
times  to  show  acute  oral  toxicity.  The  results  sug- 
gested that  there  is  no  immediate  risk  for  the  E. 
coli  flora  in  the  human  intestine  though  it  is  cau- 
tioned that  the  effects  of  long  term  exposure  to  low 
concentrations  have  not  been  studied,  nor  has  the 
relationship  of  these  contaminants  to  other  pollut- 
ants been  explored.  (Wood-PTT) 
W87-04667 


REVEEW  OF  MODELS  DEVELOPED  TO  PRE- 
DICT GASEOUS  PHASE  ACTTVATED 
CARBON  ADSORPTION  OF  ORGANIC  COM- 
POUNDS, 

Texas  Univ.  Health  Science  Center  at  San  Anto- 
nio. School  of  Public  Health 
M.  D.  Werner,  and  N.  L.  Winters. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  16,  No.  4,  p  327-356,  1986.  4  fig,  1 
tab,  126  ref. 

Descriptors:  'Air  treatment,  'Water  treatment, 
•Model  studies,  'Activated  carbon,  'Adsorbents, 
'Organic  compounds,  'Reviews,  'Adsorption, 
'Mathematical  models,  Mathematical  studies, 
Mathematical  equations,  Breaththrough  curves, 
Prediction,  Isotherms. 

Activated  carbon  adsorption  is  an  important  con- 
trol process  for  treating  air  contaminated  by  organ- 
ic compounds.  Like  other  engineering  processes, 
rational  methods  are  essential  for  reliable  and  eco- 
nomically effective  design  and  operation  of  a  gase- 
ous phase  adsorption  process.  Current  methods 
and  recent  development  concerning  successful 
design  and  operation  were  reviewed.  Methods  to 
predict  the  adsorption  capacity  of  the  carbon,  dis- 
persion of  the  contaminant  breakthrough  curve, 
adsorption  of  organic  mixtures,  and  adsorption 
from  humid  air  were  included.  Development  of 
predictive  models,  including  assumptions,  was  pre- 
sented and  critically  analyzed.  Comparisons  of 
actual  adsorption  data  and  predicted  values  were 
made  when  the  information  was  available.  (Au- 
thor's abstract) 
W87-04669 


PROGRAMMING  A  MINICOMPUTER  FOR 
LIUQDD  LEVEL  CONTROL  IN  A  WATER 
TANK, 

Kuwait  Univ.,  Safat.  Coll.  of  Engineering  and  Pe- 
troleum. 

M.  F.  Abd-el-Bary,  M.  F.  Hamoda,  and  S.  Curreri. 
Journal  of  Environmental  Science  and  Health  (A) 


JESEDU,  Vol.  21,  No.  7,  p  625-637,  October  1986. 
3  fig,  1  tab,  6  ref. 

Descriptors:  'Automation  'Computers,  'Liquid 
level,  'Water  treatment,  *Performance  evaluation, 
•Mathematical  studies,  'Water  tanks,  'Wastewater 
treatment,  'Computer  programs,  'Fortran,  'Water 
level,  Linear  control  algorithm,  Algorithms. 

Many  of  the  tanks  employed  in  automatic  water 
and  wastewater  treatment  require  liquid  level  con- 
trol. A  Fortran  computer  program  written  for 
liquid  level  control  using  a  Digital  MINC-II  mini- 
computer is  presented.  A  short  sampling  time,  a 
first  order  system  adequately  describe  the  process. 
At  longer  sampling  periods,  the  closed  loop  system 
response  shows  overshoot  and  oscillations.  A  first 
order  system  with  a  delay  time  of  2.0  seconds  for 
the  process,  can  predict  such  behavior.  The  dis- 
crepancy between  the  theoretical  and  experimental 
values  is  attributed  to  the  sluggishness  of  the  valve. 
Appropriate  mathematical  equations,  parameters, 
and  the  program  are  presented.  (Wood-PTT) 
W87-04688 


DESALINATION  OF  SEA-WATER  AND 
BRACKISH  WATER:  THE  CURRENT  STATE 
OF  THE  ART  AND  A  REVD2W  OF  PROBLEMS 
AND  FUTURE  DEVELOPMENTS, 

For  primary  bibliographic  entry  see  Field  3A. 

W87-04784 


PUBLIC  RELATIONS  FOR  THE  PUBLIC 
WATER  SUPPLY  EM  YEARS  TO  COME, 

J.  Lieffering. 

Aqua  AQUAAA,  No.  5,  p  251-254,  1986.  1  fig. 

Descriptors:  'Public  relations,  'Public  opinion, 
•Water  distribution,  Future  planning,  Electronic 
media. 

Changing  public  relations  needs  of  public  water 
authorities  since  1969  when  public  relations  was 
first  included  as  an  International  Water  Supply 
Association  Congress  topic  are  discussed.  Among 
the  developments  since  then  are  the  broadening  of 
public  relations  needs  from  simple  conservation 
and  safety  warnings  to  broader  publicity  functions 
performed  by  professionals,  the  growth  in  size  of 
water  suppliers,  the  need  to  mobilize  public  sympa- 
thy for  protection  of  raw  water  supplies,  the  rise  of 
a  more  demanding  consuming  public,  and  the  in- 
creased competition  for  attention  in  electronic 
media.  (Rochester-Pit) 
W87-04785 


WATER  METERS  AND  METERING  -  THE 
STATE  OF  THE  ART  AND  FUTURE  DEVEL- 
OPMENTS, 

E.  Reiter. 

Aqua  AQUAAA,  No.  5,  p  255-258,  1986. 

Descriptors:  'Measuring  instruments,  'Pricing, 
•Economic  aspects,  *Prices,  *Water  metering, 
•Remote  sensing,  United  States,  Japan,  Construc- 
tion materials,  Technology. 

Many  authorities  that  had  previously  used  an  in- 
clusive price  for  water  (no  metering)  now  seem  to 
be  considering  changing  to  metering,  even  though 
this  represents  a  substantial  initial  cost.  Meters 
themselves  have  undergone  many  changes,  par- 
ticularly in  the  area  of  substituting  plastic  parts  for 
metal  ones.  This  change  has  reduced  the  relative 
advantage  of  volume-measuring  over  velocity 
meters  at  small  discharges.  Meters  designed  to  read 
either  high  or  low  flow  rates  (compound  meters) 
have  been  much  improved  and  are  gaining  wider 
acceptance.  Remote  reading  of  meters  is  not 
widely  practiced  worldwide,  but  is  being  installed 
by  several  large  urban  systems  in  the  USA  and 
Japan,  where  the  technology  is  now  well  beyond 
the  experimental  stage.  (Rochester-Pi!) 
W87-04786 


WATER  QUALITY  AND  TREATMENT  -  THE 
STATE  OF  THE  ART  AND  DEVELOPMENTS 
EN  FUTURE, 

K.  E.  Oehler. 
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Group  5F— Water  Treatment  and  Quality  Alteration 

Aqua  AQUAAA,  No.  5,  p  259-262,  1986.  W87-04790 


Descriptors:  *Water  quality  management,  'Pollu- 
tion control,  'Water  treatment,  Disinfection,  Floc- 
culation,  Ion  exchange,  Stripping,  Biological  treat- 
ment, Groundwater  management. 

Problems  of  water  quality,  particularly  with  re- 
spect to  inorganic  and  organic  contaminants  are 
summarized,  and  the  following  different  techniques 
of  water  purification  are  discussed:  disinfection, 
flocculation,  adsorption,  ion  exchange,  stripping, 
biological  treatment,  and  groundwater  protection. 
(Rochester-PTT) 
W87-04787 


MANAGEMENT  OF  WATER  RESOURCES  - 
ROLE  OF  THE  WATER  SUPPLIERS, 

C.  Gomella. 

Aqua  AQUAAA,  No.  5,  p  263-267,  1986. 

Descriptors:  'Forecasting,  'Water  management, 
•Management  planning,  Water  cycle,  Desalination, 
Policy  making,  Mathematical  models. 

The  problems  of  forecasting  and  managing  water 
supplies  are  discussed,  including  a  discussion  of 
primitive  attitudes  towards  the  water  cycle,  desali- 
nation and  its  value,  the  role  of  the  rational  planner 
in  community  policy  making,  the  role  of  the  pollut- 
er from  the  point  of  view  of  water  suppliers,  and 
mathematical  modeling  and  its  role  in  water  man- 
agement. (Rochester-PTT) 
W87-04788 

DISTRIBUTION  AND  TRANSPORTATION  OF 
WATER  -  THE  PRESENT  STATE  OF  THE  ART 
AND  A  LOOK  INTO  THE  FUTURE, 

R.  J.  Laburn. 

Aqua  AQUAAA,  No.  5,  p  268-272,  1986. 

Descriptors:  'Management  planning,  'Water  dis- 
tribution, 'Water  conveyance,  Reticulation. 

Distribution  and  reticulation  of  water  from  the 
source,  which  could  be  some  distance  from  where 
it  is  needed,  and  conveyed  by  canals  and  pipelines 
to  treatment  plants  and  to  pumping  systems  and 
distribution  systems  including  reservoirs  and  re- 
ticulation systems,  requires  a  considerable  and 
varied  engineering  input.  The  future  water  supply 
thus  rests  very  much  in  the  hands  of  the  water 
engineer,  assisted  by  many  allied  disciplines.  Al- 
though there  are  many  aspects  of  water  supply, 
such  as  quality,  treatment,  public  relations,  and 
finance,  which  should  receive  due  attention,  the 
International  Water  Supply  Association  suggests 
they  will  fail  if  adequate  attention  is  not  given  to 
the  distribution  and  reticulation  of  water  in  the 
future.  (Author's  abstract) 
W87-04789 


STATE  OF  THE  ART  OF  NITRATE  ELIMINA- 
TION IN  THE  DRINKING  WATER  TREAT- 
MENT PROCESS, 

Kemforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.). 
S.  H.  Eberle. 
Aqua  AQUAAA,  No.  5,  p  273-274,  1986. 

Descriptors:  'Water  treatment,  'Groundwater  pol- 
lution, 'Nitrates,  'Biological  treatment,  'Ion  ex- 
change, 'Reverse  osmosis,  'Wastewater  treatment, 
Toxins,  Bacterial  physiology. 

The  origin  and  development  of  nitrate  concentra- 
tions in  natural  waters,  especially  ground  waters, 
has  been  discussed  since  the  1970s.  The  best  solu- 
tion to  the  problem  would  be  to  prevent  inputs  to 
the  groundwater,  but  this  can  be  achieved  only 
after  many  years.  The  technologies  available  for 
removing  nitrate  may  be  classified  as  either  biolog- 
ical or  physico-chemical.  Biological  systems  de- 
stroy the  nitrate  definitively  but  tend  to  fluctuate 
in  performance  and  are  sensitive  to  bacterial  toxi- 
cants. The  physico-chemical  processes,  such  as  ion 
exchange  and  reverse  osmosis,  do  not  destroy  the 
nitrate,  but  produced  a  concentrate  -  a  waste 
water.  On  the  other  hand,  they  are  well  established 
in  water  technology  and  are  easily  controlled. 
(Rochester-PTT) 


CARIX(R)  PROCESS  FOR  REMOVING  NI- 
TRATE, SULPHATE,  AND  HARDNESS  FROM 
WATER, 

WABAG  G.m.b.H.  and  Co.  KG,  Kulmbach  (Ger- 
many, F.R.). 

K.  Hagen,  W.  Holl,  and  W.  Kretzschmar. 
Aqua  AQUAAA,  No.  5,  p  275-278,  1986.  4  fig,  10 
ref. 

Descriptors:  'Water  treatment,  'Hardness,  'Ni- 
trate, 'Sulfates,  'Ion  exchange,  'CARIX  process, 
•Carbon  dioxide,  'Water  softening,  'Cost  analysis, 
Germany,  Demineralization,  Pilot  plants. 

The  principle  of  the  CARIX  process,  the  charac- 
teristic features  of  a  CARIX  plant,  and  results  of 
pilot  and  large-scale  employment  of  this  technique 
are  described.  The  CARIX  process  employs  the 
principle  of  ion  exchange  processes  to  accomplish 
a  partial  softening  of  the  water  and  the  removal  of 
nitrate  and  sulfate.  The  required  reactions  are  car- 
ried out  with  a  weakly  acidic  exchanger  in  the  acid 
form  and  an  anion  exchanger  in  the  HCQ3(-)  form. 
Both  exchangers  are  employed  together  in  a  mixed 
bed  and  are  regenerated  together  in  one  operation 
with  carbon  dioxide.  The  process  has  been  tested 
in  a  pilot  plant  in  several  waterworks  using  a 
mobile  CARIX  plant.  It  provided  economical  par- 
tial demineralization  of  drinking  water.  The  first 
centralized  large  plant  for  softening  water  and 
reducing  the  nitrate  content  was  constructed  at 
Bad  Rappenau  (Federal  Republic  of  Germany)  and 
started  operation  in  January  1986.  The  plant  was 
conceived  for  a  throughput  of  170  cu  m/hr.  The 
cost  of  treating  raw  water  in  the  CARIX  plant 
amounts  to  0.51  Deutschmarks/cu  m.  (Rochester- 
PTT) 
W87-04791 


SEPARATION  OF  NITRATE  FROM  WELL 
WATER  BY  MEMBRANE  PROCESSES  (RE- 
VERSE OSMOSIS/ELECTRODIALYSIS  RE- 
VERSAL), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 

Inst,  fuer  Verfahrenstechnik. 

R.  Rautenbach,  W.  Kopp,  R.  Hellekes,  R.  Peters, 

and  G.  Van  Opbergen. 

Aqua  AQUAAA,  No.  5,  p  279-282,  1986.  6  fig,  1 

tab,  3  ref. 

Descriptors:  'Well  water,  'Reverse  osmosis, 
•Electrodialysis,  'Evaporation,  'Nitrates,  'Water 
treatment,  'Cost  analysis,  Silica  scaling,  Organic 
compounds,  Energy,  Performance  evaluation. 

The  principles  and  economics  by  reverse  osmosis 
(RO)  and  electrodialysis  reversal  (EDR)  are  de- 
scribed. EDR  is  appropriate  for  situations  where 
the  brine  resulting  from  RO  must  be  treated;  it  has 
definite  advantages  compared  to  a  second  RO 
stage.  EDR  as  a  second  stage  behind  RO  (a  'zero- 
discharge'  process)  has  cost  advantages  over  evap- 
oration (EV)  of  the  concentrate  on  membrane 
stages.  Alternatively,  EDR  can  be  employed  for 
the  separation  of  nitrate  and,  simultaneously,  for 
the  production  of  a  highly  concentrated  retentate. 
For  nitrate  reduction,  RO  has  advantages  of  simple 
design,  easy  membrane  exchange,  and  rejection  of 
suspended  particles  and  organic  compounds  and 
disadvantages  are  possible  silica  scaling  and  great 
sensitivity  to  scaling.  EDR  has  higher  recovery 
rates,  but  a  complex  arrangement  (three  fluid  cir- 
cuits) and  tendency  to  H2-formation  and  high  spe- 
cific power  consumption.  Comparison  of 
RO  + EDR  +  EV,  RO  +  ion 

exchange  +  EDR  +  EV,  and  EDR+EV  indicates 
that  EDR  +  EV  has  the  lowest  specific  cost  to 
yield  nitrate  concentrations  in  the  product  of  about 
25-50  mg/1.  (Rochester-PTT) 
W87-04792 


NITRATE  ELIMINATION  WITH  HETERO- 
TROPHIC AQUATIC  MICROORGANISMS  IN 
FIXED  BED  REACTORS  WITH  BUOYANT 
CARRIERS, 

Preussag  A.G.  Erdoel  und  Erdgas,  Hanover  (Ger- 
many, F.R.). 
K.  W.  Roennefahrt. 


Aqua  AQUAAA,  No.  5,  p  283-285,  1986.  4  fig,  1 
tab,  4  ref. 

Descriptors:  'Water  treatment,  'Nitrates,  'DENI- 
POR  process,  'Biological  water  treatment,  'Fixed 
bed  reactors,  'Buoyant  carriers,  'Cost  analysis, 
Bacteria,  Hydrogen  ion  concentration,  Tempera- 
ture, Oxidation,  Organic  compounds,  Ethanol, 
Groundwater. 

The  DENIPOR  process  for  treating  drinking 
water  employs  reduction  of  nitrate  to  nitrogen  by 
heterotrophic  bacteria  with  simultaneous  oxidation 
of  organic  substances.  It  relies  upon  expanded  pol- 
ystyrene spheres  of  diameters  varying  from  10  mm 
to  2-3  mm,  which  have  surface  areas  of  about  90  sq 
m/cu  m  and  1500  sq  m/cu  m,  respectively.  Etha- 
nol is  the  preferred  substrate.  Temperature  and  pH 
strongly  affect  the  biochemical  processes  in  the 
reactor.  A  complete  DENIPOR  plant  uses  a  four- 
stage  process  (pretreatment,  DENIPOR  reactor, 
and  two  aeration  steps  in  series).  The  system  is 
capable  of  95/90%  elimination  of  nitrate-N  and 
reduces  total  organic  carbon  to  a  lower  value  than 
in  the  original  influent  groundwater.  The  cost  of 
energy  is  about  0.02  Deutschmarks  (DM)/  cu  m 
and  the  cost  of  substrate  and  other  chemical  is 
about  0.10-0.20  DM/cu  m.  The  largest  part  of  the 
cost  is  the  capital  cost  of  building  the  plant;  this 
depends  less  on  the  total  throughput  of  water  than 
on  the  amount  of  N  that  has  to  be  eliminated. 
(Rochester-PTT) 
W87-04793 


BIOLOGICAL  DENTTRIFICATION  PROCESS 
WITH  HYDROGEN-OXIDIZING  BACTERIA 
FOR  DRINKING  WATER  TREATMENT, 

Sulzer   Wasser    und    Abwassertechnik,    Butzbach 

(Germany,  F.R.). 

H.  Gross,  and  K.  Treutler. 

Aqua  AQUAAA,  No.  5,  p  288-290,  1986.  3  fig,  2 

tab,  5  ref. 

Descriptors:  'Drinking  water,  'Denitrification, 
'Denitropur  process,  'Raw  water,  'Pilot  plants, 
•Biological  water  treatment,  'Nitrates,  'Cost  anal- 
ysis, 'Water  treatment,  Germany,  Chlorides,  Bi- 
carbonates,  Hydrogen  ion  concentration,  Bacteria, 
Oxidation,  Microorganisms,  Groundwater. 

The  principles  of  the  Denitropur  process,  which 
denitrifies  raw  water  with  hydrogen-oxidizing 
microorganisms,  its  process  engineering  fundamen- 
tals, the  results  of  pilot  studies,  and  the  Denitropur 
plant  at  Monchengladbach  (Federal  Republic  of 
Germany)  are  described.  Typical  results  of  pilot 
studies  showed  reduction  of  nitrate  in  groundwater 
from  50  mg/1  to  5  mg,  with  no  change  in  chloride, 
some  reduction  in  oxygen  demand  and  bicarbon- 
ate, an  increase  in  bacterial  counts,  and  no  change 
in  pH.  Initial  results  with  the  Monchengladbach 
plant  showed  reduction  in  groundwater  nitrate 
from  <  75  to  <  1  mg/1,  nitrite  from  <  0.02  to  < 
0.01  mg/1,  no  change  in  total  hardness,  an  increase 
in  carbonate  hardness  from  <  1  to  <  4  mg/1,  and 
an  increase  in  pH  from  5.4  to  6.8.  The  cost  of  the 
process,  using  a  plant  of  normal  construction  (i.e., 
without  the  cost  of  devices  used  in  the  research 
program),  and  taking  investment  and  operating 
costs  into  account  amount  to  0.3  Deutschmarks/cu 
m  of  drinking  water.  (Rochester-PTT) 
W87-04795 


EPIDEMIOLOGY  AND  EARLY  DIAGNOSIS 
OF  PRIMARY  LD/ER  CANCER  IN  CHINA, 

Guangxi  Medical  Coll.,  Nanning  (China). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04820 

SAFE  DRINKING  WATER  LAW  TOUGHENED, 

Environmental  and  Energy  Study  Inst.,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04823 

OBSERVATIONS  ON  A  MICROBIAL  CELLU- 
LOSE DEGRADATION  PROCESS  THAT  DE- 
CREASES WATER  ACIDITY, 

Canada  Centre  for  Mineral  and  Energy  Technolo- 
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gy,  Ottawa  (Ontario). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-04855 


TREE  THAT  PURIFIES  WATER.  CULTIVAT- 
ING MULTIPURPOSE  MORINGACEAE  IN 
THE  SUDAN, 

Deutsche   Gesellschaft   fuer   Technische   Zusam- 

menarbeit  G.m.b.H.,  Eschborn  (Germany,  F.R.). 

Section  for  Water  Supply  and  Sanitation. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-04887 


WATER  SYSTEMS  STANDARDS  SURVEY, 

Austin  Water  and  Wastewater  Utility,  TX. 

S.  D.  Rhoades. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  11,  p  30-34,  November 

1986.  1  fig,  1  tab. 

Descriptors:  'Water  conveyance,  'Standards, 
•Design  standards,  'Engineering,  'Planning,  Man- 
agement planning,  Utilities,  Pipes,  Pipelines,  Water 
use,  Storage,  Information  exchange,  Costs,  Water 
transport. 

An  informal  inquiry  of  24  cities  about  local  water 
system  standards  resulted  in  a  mini-survey  of  crite- 
ria used  for  engineering  and  planning  purposes. 
Areas  covered  were  standards  for  sizes  and  types 
of  pipes  used,  spacing  of  pipeline  grids,  calcula- 
tions of  water  use  for  residences,  velocity  and 
pressure  of  distributed  water,  costs  for  pipe  laid, 
head-loss  standards,  fire  flow  standards,  and  stor- 
age requirements.  The  exchange  of  such  informa- 
tion indicated  a  need  for  a  nationwide  data  base  for 
water  utility  planning  and  engineering  purposes 
that  can  be  accessed  locally  using  microcomputers. 
(Author's  abstract) 
W87-04903 


RESTORTNG  THE  FLOW  OF  A  FINISHED 
WATER  PD7ELINE, 

Onondaga    County    Metropolitan    Water    Board, 

Clay,  NY. 

D.  E.  Fitch,  and  G.  R.  McCollum. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.   11,  p  35-38,  November 

1986.  1  fig. 

Descriptors:  'Water  pollution  effects,  'Water  con- 
veyance, 'Maintenance,  'Pipelines,  'Water  treat- 
ment, 'Water  distribution,  'Cleaning,  Water 
demand,  Flocculation,  FlowAluminum,  Alum, 
Conveyance  structures,  Pipes,  Water  transport. 

Large  doses  of  alum  used  for  flocculation  by  the 
Onondaga  County  (NY)  Water  Board  caused  a 
build-up  of  aluminum  and  silicone  oxides  on  the 
interior  of  large  distribution  pipes.  Flow  was  re- 
stricted to  the  point  that  supplying  demand  during 
peak  usage  might  have  become  a  problem.  Plan- 
ning for  a  pigging  operation  was  begun  in  1983, 
and  the  job  was  successfully  undertaken  on  the 
Memorial  Day  weekend  of  the  following  year 
without  disrupting  production  of  a  major  industrial 
user.  The  pigging  operation  is  described.  Four  pig 
runs  were  accomplished.  Before  cleaning,  the  clear 
water  pumps  operated  at  a  delivery  rate  of  34  mgd 
at  170  ft  total  head  loss.  After  cleaning,  the  same 
rate  could  be  maintained  at  128  ft  of  head  loss, 
resulting  in  an  approximate  annual  power  saving  of 
$80,000.  It  is  concluded  that  periodic  cleaning  of 
the  pipeline  would  be  more  cost-effective  than 
attempting  to  reduce  residual  aluminum  levels  in 
the  finished  water  below  current  levels  of  0.05-0.10 
mg/1.  (Author's  abstract) 
W87-04904 


WATER  CONTAMINATION  CAUSED  BY  GAS- 
OLINE PERMEATING  A  POLYBUTYLENE 
PD?E, 

Tallahassee  Water  Quality  Lab.,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O4905 


ECONOMICS   OF   REMOTE   METER    READ- 
ING, 


Northern  Illinois  Water  Corp.,  Champaign. 
R.  S.  Shierry. 

Journal  of  the  American  Water  Works  Association 
Journal  JAWWA5,  Vol.  78,  No.  11,  p  44-46,  No- 
vember 1986.  3  tab. 

Descriptors:  'Economic  aspects,  'Water  convey- 
ance, 'Cost-benefit  analysis,  'Measuring  instru- 
ments, 'Remote  meter  reading,  Technology  Main- 
tenance, Costs. 

Gaining  access  to  residences  to  read  water  meters 
is  difficult  in  Champaign-Urbana,  IL,  where  unusu- 
ally large  numbers  of  students  and  other  residents 
move  in  and  out  of  apartments  and  houses  fre- 
quently. The  Northern  Illinois  Water  Corpora- 
tion's Champaign-Urbana  Division  therefore  de- 
cided to  undertake  a  program  to  install  remote 
meter-reading  equipment  on  all  meters,  beginning 
in  1981.  The  economic  considerations  are  discussed 
as  well  as  the  success  of  the  program  to  date.  The 
cost  of  owning  and  maintaining  one  unit  in  1984 
was  $1 1.34,  with  a  savings  of  $5.66  per  unit.  Bene- 
fits include  a  decrease  in  inspections  resulting  from 
high  bills  (from  1,600  in  1974  to  196  in  1985),  and 
the  fact  that  telephone  calls  and  service  orders 
generated  because  of  meter  reading  problems  have 
become  almost  nonexistent.  (Author's  abstract) 
W87-04906 


EVALUATING  RELATIVE  STRINGENCIES  OF 
EXISTING  AND  PROPOSED  MICROBIOLO- 
GICAL MCLS, 

K.  W.  Dempsey,  and  W.  O.  Pipes. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  11,  p  47-54,  November 
1986.  7  fig,  4  tab,  10  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Water  law,  'Water  quality  standards,  'Math- 
ematical models,  'Sampling,  'Indicators,  'Con- 
forms, 'Model  studies,  'Water  quality  manage- 
ment, Water  properties,  Monitoring,  Biological 
properties,  Bacteria,  Pathogenic  bacteria,  Water 
pollution. 

A  mathematical  model  was  used  to  calculate  the 
effects  of  sample  volume  and  number  of  samples 
collected  each  month  on  the  probability  of  detect- 
ing coliforms  in  water  distribution  systems  contain- 
ing various  levels  of  contamination,  and  to  com- 
pare proposed  frequency-of-occurrence  maximum 
contaminant  level  rules  with  existing  microbiologi- 
cal rules.  The  number  of  samples  examined  ap- 
peared to  have  a  profound  effect  on  the  stringency 
of  a  frequency-of-occurrence  rule;  systems  contain- 
ing borderline  levels  of  contamination  are  more 
likely  to  meet  the  rule  if  only  a  few  samples  are 
collected  each  month.  It  is  concluded  that  a  fre- 
quency-of-occurrence rule  with  a  coliform  density 
limit  of  1/100  mL,  instead  of  the  current  4/100 
mL,  would  be  much  closer  in  stringency  to  the 
existing  average-density  rule.  (Author's  abstract) 
W87-04907 


TEST  PROCEDURES  FOR  DETERMINING 
CAVITATION  LIMITS  IN  CONTROL  VALVES, 

Utah  Water  Research  Lab.,  Logan. 

W.  J.  Rahmeyer. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.  11,  p  55-58,  November 

1986.  4  fig,  1  tab,  9  ref. 

Descriptors:  'Testing  procedures,  'Control  sys- 
tems, 'Valves,  'Cavitation,  'Design  standards, 
•Conduits,  'Water  conveyance,  Standards,  Flow, 
Water  transport,  Mathematical  equations. 

The  design  and  operation  of  control  valves  in  a 
closed  conduit  system  require  testing  of  the  differ- 
ent flow  characteristics  of  the  valves  under  experi- 
mental conditions.  Different  testing  standards  and 
recommended  testing  procedures  have  been  pub- 
lished for  such  characteristics  as  pressure  loss  and 
pressure  recovery.  However,  discussion  concern- 
ing the  testing  procedures  for  cavitation  and  oper- 
ation limits  is  scarce.  Detailed  information  is  pre- 
sented on  testing  procedures  and  the  definitions  for 
the  different  cavitation  limits.  The  effects  of  pres- 
sure, size,  and  flow  coefficients  are  discussed, 
along  with  design  equations  and  data  for  scaling 


cavitation    information    with   changes   in   system 

pressure.  (Author's  abstract) 

W87-04908 


SURFACE  CHEMISTRY  IN  WATER  TREAT- 
MENT: REACTIONS  AT  THE  SOLED-LIQUID 
INTERFACE, 

Arizona  Univ.,  Tucson.  Dept.  of  Hydrology  and 

Water  Resources. 

R.  C.  Bales. 

Journal  of  the  American  Water  Works  Association 

JAWWA5,  Vol.  78,  No.   11,  p  59-66,  November 

1986.  9  fig,  5  tab,  45  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Solid-liquid  interfaces,  'Water  treatment, 
•Chemical  reactions,  *Solids  contact  processes, 
•Chemical  properties,  *Chemical  treatment,  Ther- 
modynamics, Suspended  solids,  Water  properties, 
Precipitation,  Coagulation,  Filtration,  Adsorption, 
Ion  exchange. 

Recent  work  in  surface  chemistry  gives  fresh  in- 
sight into  the  rate  of  many  surface-chemical  proc- 
esses in  water  treatment  that  are  subject  to  chemi- 
cal control,  including  dissolution,  precipitation,  co- 
agulation, deposition,  and  surface  catalysis.  A 
common  chemical  step  in  these  processes  is  com- 
plexation  at  the  solid-liquid  interface-attachment 
of  a  specific  chemical  species  onto  a  surface  of 
defined  composition.  A  general  surface-complexa- 
tion  model  is  presented.  The  rate  equations  are 
formulated  in  terms  of  the  surface  species  involved 
in  the  rate-limiting  step.  This  differs  from  rate 
equations  for  surface  reactions  formulated  in  terms 
of  solution  species  by  giving  more  direct  insight 
into  reaction  stoichiometry,  and  because  the  rate 
equations  should  apply  over  a  wider  range  of 
conditions  as  the  effects  of  surface  potential  are 
explicitly  accounted  for  in  the  equilibrium  model. 
These  models  can  be  used  to  interpret  the  behavior 
of  well-defined  systems  and  to  predict  the  sensitivi- 
ty of  systems  to  changes  in  pH,  organic  matter 
concentration,  or  other  control  variables.  Use  of  a 
surface  coordination-chemical  approach  enables  di- 
rectly coupling  solution  composition  with  surface 
behavior.  (Author's  abstract) 
W87-04909 


CHEMICAL  PRODUCTS  AND  TOXICOLOGIC 
EFFECTS  OF  DISINFECTION, 

Environmental    Protection    Agency,    Cincinnati, 
OH.  Drinking  Water  Research  Div. 
B.  W.  Lykins,  W.  E.  Koffskey,  and  R.  G.  Miller. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.   11,  p  66-75,  November 
1986.  6  fig,  8  tab,  19  ref. 

Descriptors:  'Water  pollution  souces,  'Disinfec- 
tion, 'Water  treatment,  'Water  pollution  effects, 
'Toxicology,  'Chemical  properties,  'Chemical  re- 
actions, 'Water  quality  management,  Water  prop- 
erties, Chlorine,  Ozone,  Pilot  plants,  Organic  com- 
pounds, Filtration,  Carbon,  Activated  carbon,  Ad- 
sorption, Drinking  water,  Chemical  analysis, 
Water  analysis,  Membrane  processes,  Reverse  os- 
mosis, Comparison  studies,  Performance  evalua- 
tion. 

Four  disinfectants  commonly  used  in  water  treat- 
ment (chlorine,  monochloramine,  chlorine  dioxide, 
and  ozone)  were  applied  to  four  parallel  streams  in 
a  pilot  plant  in  Louisiana.  Several  organics,  includ- 
ing total  organic  carbon  and  total  organic  halide, 
were  evaluated  to  investigate  the  effects  of  disin- 
fection and  treatment  by  sand  filtration  and  granu- 
lar activated  carbon  (GAC)  adsorption.  Five  toxi- 
cologic tests  were  conducted  to  determine  the 
general  toxicity  and  the  mutagenic-carcinogenic 
potential  of  disinfection  or  GAC  adsorption.  Re- 
sults showed  that  ozonation  of  clarified  sand-fil- 
tered water  produced  fewer  organics  than  the 
other  disinfectants  studied.  The  short-term  animal 
toxicologic  studies  revealed  difficulties  in  analyz- 
ing drinking  water  for  detectable  toxic  effects; 
reverse  osmosis  was  found  not  to  be  a  good 
method  for  concentrating  drinking  water.  Al- 
though in  many  cases  the  toxicological  tests  did 
not  produce  significant  changes  from  the  controls, 
an  overall  effect  was  noted  with  the  chlorine 
system  GAC  effluent  that  was  rechlorinated.  This 
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effect  was  more  prominent  as  the  GAC  system 
aged.  Further  studies  are  needed  to  evaluate  this 
effect  because  of  the  practice  of  using  OAC  over 
extended  periods  for  taste  and  odor  control  when 
the  GAC  effluent  is  chlorinated.  (Author's  ab- 
stract) 
W87-04910 


EVALUATING  ACTIVATED  CARBONS  FOR 
REMOVING  LOW  CONCENTRATIONS  OF 
TASTE-  AND  ODOR-PRODUCING  ORGANICS, 

University  of  Southern  California,  Los  Angeles. 
Dept.  of  Civil  Engineering. 
S.  Lalezary,  M.  Pirbazari,  and  M.  J.  McGuire. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.   11,  p  76-82,  November 
1986.  11  fig,  5  tab,  12  ref. 

Descriptors:  'Water  quality,  'Activated  carbon, 
•Taste,  'Odor,  'Organic  compounds,  •Organolep- 
tic properties,  'Water  treatment,  'Performance 
evaluation,  Fate  of  pollutants,  Carbon,  Coagula- 
tion, Adsorption,  Humic  acids,  Kinetics,  Isoth- 
erms, Equilibrium. 

Equilibrium  studies  using  closed-loop  stripping 
analysis  along  with  experimental  methodologies 
were  conducted  to  evaluate  the  performance  of 
activated  carbons  for  removing  five  specific  taste- 
and  odor-causing  organic  compounds  that  occur  at 
the  nanograms-per-liter  level  in  water  supplies. 
Both  powdered  activated  carbon  (PAC)  and 
granular  activated  carbon  (GAC)  proved  to  be 
more  effective  for  removing  geosmin  than  for  re- 
moving 2-methylisoborneol  (MIB).  Although  chlo- 
rine and  coagulants  had  no  detrimental  effect  on 
the  adsorption  of  organics  by  PAC,  the  removal  of 
geosmin  and  MIB  by  GAC  appeared  to  be  ad- 
versely affected  by  background  organic  com- 
pounds such  as  humic  substances.  The  mixing  tech- 
nique used  was  observed  to  play  a  significant  role 
in  adsorption.  (Author's  abstract) 
W87-04911 


OZONATION:  AN  ECONOMIC  CHOICE  FOR 
WATER  TREATMENT, 

Buck,  Siefert  and  Jost,  Inc.,  Paramus,  NJ. 
C.  N.  Weng,  D.  L.  Hoven,  and  B.  J.  Schwartz. 
Journal  of  the  American  Water  Works  Association 
JAWWA5,  Vol.  78,  No.  11,  p  83-89,  November 
1986.  6  fig,  10  tab,  1  ref. 

Descriptors:  'Water  quality,  'Ozonation,  'Water 
treatment,  'Cost-benefit  analysis,  'Economic  as- 
pects, 'Performance  evaluation,  Taste,  Odor,  Or- 
ganoleptic properties,  Water  properties,  Reser- 
voirs, Coagulation,  Filtration,  Dissolved  solids, 
Alum,  Chlorine,  Sludge,  Sludge  disposal,  Pilot 
plants. 

A  five-year  pilot-plant  study  at  the  Hackensack 
(NJ)  Water  Company  showed  that  coagulation, 
ozonation,  and  direct  filtration  could  be  used  suc- 
cessfully to  treat  water  from  the  Oradell  Reser- 
voir, producing  a  finished  water  with  fewer  dis- 
solved solids  and  improved  taste  and  odor.  The 
proposed  expansion  of  the  Haworth  Filtration 
Plant,  using  preozone  treatment  and  direct  filtra- 
tion, will  substantially  reduce  the  use  of  alum, 
chlorine,  and  caustic  soda.  Moreover,  less  sludge 
will  be  produced  in  the  treatment  process,  and 
sludge  disposal  will  be  less  costly.  (Author's  ab- 
stract) 
W87-04912 


DIFFERENT      NEEDS      BREED      MANAGE- 
MENTS HEED, 

American  Water  Works  Service  Co.,  Inc.,  Haddon 

Heights,  NJ. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-04978 


IS  THERE  AN  ANSWER  TO  HYDRANT  TAM- 
PERING, 

Detroit  Water  and  Sewerage  Dept.,  MI. 

A.  C.  Davanzo. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  24-25,  November  1986.  2  fig. 


Descriptors:  'Hydrants,  'Hydrant  tampering, 
•Water  distribution,  'Water  use,  'Planning,  'Hy- 
drant protection  devices,  Long-term  planning, 
Economic  aspects,  Alternative  planning,  Product 
evaluation. 

Hydrant  protection  devices  are  needed  to  decrease 
the  number  of  incidents  involving  the  malicious 
opening  of  fire  hydrants  and  the  theft  of  hydrant 
parts  since  few  water  departments  can  afford  to 
operate  with  high  water  loss,  low  water  pressure 
sectors  in  the  distribution  network,  and  an  in- 
creased hydrant  parts  replacement  rate.  Guidelines 
for  assessing  the  extent  of  the  problem  and  alterna- 
tive solutions  were  presented.  Particular  emphasis 
was  placed  on  the  need  for  compatibility  of  special 
wrenches  or  tools  required  for  operation  of  hy- 
drants protected  by  different  devices,  for  compat- 
ibility of  devices  with  all  models  of  hydrants  in  use 
and  with  those  expected  to  be  purchased,  and  for 
tight  control  of  the  specialized  wrenches  that  open 
the  hydrants.  Specific  products  currently  available 
were  evaluated.  (Wood-PTT) 
W87-04981 


STATIC     MIXERS     BRING     BENEFITS     TO 
WATER/WASTEWATER  OPERATIONS, 

Koch  Engineering  Co.,  Inc.,  Wichita,  KS.  Static 

Mixing  Group. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-04983 


OUTBREAK   OF   GASTROENTERITIS    ON    A 
PASSENGER  CRUISE  SHIP, 

Central  Public  Health  Lab.,  London  (England). 
Communicable  Disease  Surveillance  Centre. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-04987 


URINARY  MUTAGENS  IN  MUNICIPAL 
SEWAGE  WORKERS  AND  WATER  TREAT- 
MENT WORKERS, 

New  York  State  Coll.  of  Veterinary  Medicine, 

Ithaca. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05027 


PAUL  AND  PETER  LAKES:  A  LIMING  EX- 
PERIMENT REVISITED, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-05031 


PUMPING  FROM  MULTIPLE  WELLS  RE- 
DUCES WATER  PRODUCTION  REQUIRE- 
MENTS: RECOVERY  OF  MOTOR  VEHICLE 
FUELS,  LONG  ISLAND,  N.Y., 

New  York  State  Dept.  of  Transportation,  Hyde 
Park.  Region  10. 
L.  Peterec,  and  C.  Modesitt. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  358-373,  3  fig,  5  tab,  6  ref. 

Descriptors:  'Multiple  wells,  'Water  resources  de- 
velopment, 'Gasoline,  'Long  Island,  'New  York, 
•Oil  recovery,  Hydrocarbons,  Drinking  water, 
Groundwater  quality,  Pump  wells,  Hydraulic  gra- 
dient, Water  quality  control. 

For  years,  Long  Island  has  been  the  most  intense 
area  in  the  country  for  recovering  liquid  hydrocar- 
bon from  groundwater.  Three  million  people,  2.5 
million  of  them  in  Suffolk  and  Nassau  counties,  call 
Long  Island  home.  The  only  source  of  drinking 
water  for  the  two  counties  is  the  groundwater 
beneath  them.  In  the  last  seven  years,  there  have 
been  over  100  underground  releases,  mostly  gaso- 
lines and  fuel  oils,  all  requiring  the  installation  and 
operation  of  recovery  wells.  Of  these  sites  there 
are  approximately  70  total  recovery  wells  in  oper- 
ation. Most  of  the  recovery  wells  are  26  inch 
diameter  casings  50-70  feet  deep  with  conventional 
two  pump  recovery  systems  installed.  Each  draw- 
down pump  produces  an  average  of  1 10  gallons/ 


minute.  This  means  a  total  of  over  11  million 
gallons  of  water  is  being  pumped  from  Long  Is- 
land's 'sole  source'  aquifer  each  day.  Recently  it 
has  been  demonstrated  that  pumping  low  flows 
from  several  shallow  wells,  in  lieu  of  high  volumes 
from  a  single  deep  well,  can  be  more  effective  in 
producing  a  hydraulic  gradient  in  the  contaminat- 
ed area  of  the  aquifer,  while  reducing  overall 
water  production  by  as  much  as  60%.  A  new 
pumping  system  capable  of  pumping  both  oil  and 
water  together,  without  emulsification,  makes  the 
multiple  well  approach  feasible.  Using  multiple 
wells  allows  recovery  pumping  to  be  directed  to 
areas  in  the  contaminant  plume.  This  reduces  the 
amount  of  previously  uncontaminated  subsurface 
exposed  to  the  contaminant  layer  by  more  than 
50%,  keeping  soil  contamination  due  to  dynamic 
recovery  to  a  minimum.  Four  inch  diameter  PVC 
observation  wells,  which  were  used  to  identify  the 
extent  of  the  liquid  product  plume,  can  be  used  for 
recovery  wells.  This  can  greatly  reduce  installation 
costs  as  well  as  adding  flexibility  to  the  recovery 
scenario.  Pump  tests  were  conducted  comparing 
the  two  methods  of  recovery.  (See  also  W87- 
05128)  (Author's  abstract) 
W87-05152 


FULL  SCALE  GAC  ADSORPTION  PERFORM- 
ANCE COMPARED  TO  PILOT  PLANT  PRE- 
DICTIONS, 

Kennedy/Jenks  Engineers,  San  Francisco,  CA. 
R.  S.  Chrobak,  D.  L.  Kelleher,  and  I.  H.  Suffet. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  463-495,  12  fig,  8  tab,  21  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
treatment,  'Granular  activated  carbon,  'Adsorp- 
tion, Pilot  plants,  Trihalomethane,  Phenolic  com- 
pounds, Volatile  organics,  Pesticides,  Tetrachlor- 
oethylene,  Organic  compounds,  New  Jersey. 

Groundwater  pollution  by  organics  is  a  major  con- 
cern of  the  water  utility  industry.  Numerous  in- 
stances of  groundwater  pollution  by  organics  have 
been  documented  for  trihalomethane  precursors, 
phenolic  compounds,  volatile  halogenated  organ- 
ics, and  pesticides.  Results  for  pilot  and  full  scale 
studies  conducted  during  the  period  1979  through 
1984  to  investigate  the  performance  of  granular 
activated  carbon  (GAC)  treatment  for  the  removal 
of  volatile  organic  compounds  (VOCs),  primarily 
tetrachloroethylene  (PCE),  from  a  contaminated 
groundwater  supply  with  a  low  Total  Organic 
Carbon  (TOC)  background  are  compared.  The 
study  site  is  located  in  Warren  County  in  north- 
west New  Jersey  at  the  New  Jersey  Water  Compa- 
ny-Washington District.  The  following  conclu- 
sions are  drawn:  (1)  That  the  unit  process  of  ad- 
sorption with  GAC  can  effectively  remove  chlor- 
inated solvents  from  a  groundwater  when  the  TOC 
is  low.  PCE  was  removed  from  a  contaminated 
groundwater  supply  to  levels  less  than  1  micro- 
gram/L  for  34,200  bed  volumes  with  a  carbon 
usage  rate  of  102  lbs  of  GAC  per  million  gallons  of 
water  treatment.  1,1,1-TCEA  and  1,1 -DCE  were 
removed  to  the  same  level  but  not  as  effectively, 
for  12,800  and  18,200  bed  volumes  and  carbon 
usage  rates  of  271  and  191  lbs  of  GAC  per  million 
gallons  of  water  treated.  (2)  The  pilot  study  was  a 
good  predictor  of  full  scale  performance  in  terms 
of  breakthrough  and  capacity  for  GAC  to  remove 
the  various  contaminants.  (3)  Significant  desorp- 
tion  of  1,1-DCE  and  1,1,1-TCEA  occurred  due  to 
fluctuating  influent  levels  and  competitive  dis- 
placement. (4)  The  on-off  operation  of  the  well 
supply  did  not  cause  any  significant  operational 
problems  with  the  GAC  adsorption  system  with  a 
low  TOC  water.  (See  also  W87-05128)  (Lantz- 
PTT) 
W87-05159 


CARBON  ADSORPTION  AS  AN  INTERIM  RE- 
MEDIAL MEASURE  AT  PRIVATE  WATER 
WELLS, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 

D.  W.  Hall,  and  R.  L.  Mumford. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
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cals  in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  496-512,  3  fig,  4  tab,  13  ref. 

Descriptors:  *Gasoline,  *Water  treatment,  *Oil 
spills,  *Groundwater  pollution,  *Wellwater,  Wells, 
Adsorption,  Wausau,  Wisconsin,  Carbon,  Volatile 
organics,  Monitoring,  Water  pollution  treatment, 
Well  water. 

Contamination  of  private  wells  by  a  gasoline  sta- 
tion near  Wausau,  Wisconsin,  provided  the  oppor- 
tunity to  test  the  ability  of  carbon  adsorption  to 
treat  the  well  water  effectively.  The  gasoline  con- 
tamination is  an  isolated  problem  within  an  area  of 
Wausau  that  is  the  subject  of  a  State-led  ERF 
(Environmental  Repair  Fund)  investigation.  Long- 
term  solutions  to  the  gasoline  problem  could  not  be 
addressed.  Carbon  adsorption  was  recommended 
as  an  interim  remedial  measure  at  two  private  wells 
affected  by  the  gasoline  contamination.  The  fol- 
lowing is  a  summary  of  pertinent  aspects  of  the  use 
of  carbon  adsorption  as  an  interim  remedial  action 
at  private  wells,  based  on  the  case  study  presented 
and  other  projects:  (1)  Carbon  is  selective  in  the 
contaminants  it  removes,  and  a  thorough  analysis 
of  contaminant  conditions  is  recommended. 
Carbon  is  capable  of  removing  volatile  organics; 
(2)  Carbon  bed  life  is  dependent  on  the  type  and 
concentration  of  volatile  organic  contaminants, 
tank  size,  water  volume  use,  and  other  factors  that 
can  reduce  the  carbon  effectiveness;  (3)  Some  pri- 
vate water  supplies  will  require  other  treatment  to 
optimize  carbon  bed  life,  or  to  optimize  carbon 
system  effectiveness;  (4)  The  dual  carbon  tank 
system  provides  a  margin  of  safety,  when  consider- 
ing potential  breakthrough  of  contaminants  in  the 
primary  tank;  (5)  Monitoring  of  treated  water  for  a 
period  after  carbon  tank  installations  will  provide 
confidence  in  the  calculated  carbon  tank  effective- 
ness; (6)  Local  retailers  of  water  treatment  equip- 
ment generally  can  install  and  service  the  carbon 
tanks;  and  (7)  The  use  of  carbon  as  an  interim 
remedial  action  may  be  useful  in  normalizing  well 
water  use,  while  longer  term  actions  are  evaluated 
and  implemented.  (See  also  W87-05128)  (Lantz- 
PTT) 
W87-O5160 


GROUND  WATER  TREATMENT  SYSTEM 
DESIGN, 

S  and  B  Engineers,  Inc.,  Houston,  TX. 
D.  J.  Schaezler,  and  J.  H.  St.  Clair. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  565-581,  2  fig,  11  tab,  4  ref. 

Descriptors:  'Groundwater  pollution,  *Water 
treatment,  *Water  pollution  treatment,  'Design 
standards,  *Case  studies,  Cost-benefit  analysis,  Or- 
ganic compounds,  Chlorinated  hydrocarbons, 
Trichloroethylene,  Air  stripping,  Mathematical 
studies,  Solvents,  Biological  treatment. 

Two  case  studies  illustrate  the  use  of  cost-effective 
treatability  studies  for  contaminated  groundwater. 
These  studies  were  used  to  demonstrate  feasibility 
of  alternative  treatment  processes  and  to  provide 
data  for  design  calculations.  In  the  first  case  histo- 
ry, groundwater  was  contaminated  by  up  to  1000 
ppb  of  chlorinated  organic  solvents,  typified  by 
1,1,2-trichloroethylene.  Removal  of  these  organics 
by  air  stripping  was  evaluated  both  theoretically 
and  experimentally.  Cooling  towers,  stripping 
towers,  and  submerged  aeration  were  evaluated. 
Theoretical  approaches  to  stripping  design  were 
augmented  by  simple,  bench  scale  stripping  tests, 
from  which  Henry's  Law  coefficients  and  relative 
mass  transfer  coefficients  were  determined.  Sub- 
merged aeration  was  selected  for  treatment  be- 
cause of  projected  satisfactory  performance  and 
the  availability  of  an  existing,  unused  system.  This 
system  has  operated  successfully  for  approximately 
18  months.  For  the  second  case  history,  ground- 
water was  contaminated  by  approximately  15  ppm 
of  solvents,  mainly  chlorinated,  and  by  approxi- 
mately 200  ppm  of  isopropanol  and  similar  com- 


pounds. A  treatability  study  was  conducted  to 
evaluate  air  stripping  followed  by  biological  treat- 
ment. Using  theoretical  approaches,  augmented  by 
experimental  data,  it  was  determined  that  the  sol- 
vents could  be  removed  by  air  stripping  to  below 
100  ppb  each,  while  the  isopropanol  was  removed 
only  slightly.  However,  biological  treatment  of 
isopropanol  was  very  successful,  as  demonstrated 
in  the  bench  scale,  continuous  flow  unit.  The  treat- 
ment has  been  designed  and  should  begin  oper- 
ations in  late  1985.  (See  also  W87-05128)  (Author's 
abstract) 
W87-05164 
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WATER  TREATMENT  ENTERS  'A  NEW  ERA', 

L.  A.  Rich. 

Chemical  Week  CHWKA9,  Vol.  139,  No.  18,  p  21- 

22,  October  29,  1986. 

Descriptors:  *Water  Pollution  Control  Federation, 
•Water  treatment,  'Management  planning,  Train- 
ing, Environmental  Protection  Agency,  Wetlands 
conversion,  Toxic  wastes. 

Changes  in  attitudes  toward  water  pollution  con- 
trol emanating  for  the  1986  national  Water  Pollu- 
tion Control  Federation  (WPCF)  conference  are 
discussed.  The  'new  era'  is  marked  by  a  commit- 
ment to  a  holistic  approach  to  water  treatment  in 
which  regulators  and  people  in  the  water  treatment 
industry  view  water  pollution  in  the  context  of  its 
effects  on  the  other  media:  air  and  land.  WPCF 
president-elect  Carl  V.  Huber,  in  an  interview  re- 
ported here,  emphasized  that  education,  obtaining 
adequate  numbers  of  qualified  personnel  are  the 
new  endeavors  of  the  group.  Similarly,  Lawrence 
J.  Jensen,  Environmental  Protection  Agency  as- 
sistant administrator  for  water  stated  the  EPA 
itself  is  beginning  to  look  seriously  at  such  prob- 
lems as  agricultural  conversion  of  wetlands  and 
toxic  chemicals  in  the  environment  as  part  of  a 
view  of  environmental  regulation  that  extends 
beyond  the  'pipe  and  tap'  preoccupation  that  has 
dominated  the  past  15  yr.  (Rochester-PTT) 
W87-04370 


GIVE  HEALTH  A  CHANCE  -  WITH  HEALTHY 
SURROUNDINGS, 

Johns  Hopkins  Univ.,  Baltimore,  MD. 

A.  Wolman. 

World  Health  Forum  WHFODN,  Vol.  7,  No.  2,  p 

107-113,  1986. 

Descriptors:  'Water  resources  development, 
'Sanitation,  'Developing  countries,  'Water  treat- 
ment facilities,  'Public  health,  Urbanization,  Fi- 
nancing, Local  initiatives,  Rural  areas. 

The  problems  of  achieving  safe  water  and  sanita- 
tion and  other  aspects  of  a  healthy  human  environ- 
ment for  the  world's  people  are  addressed.  The 
author  argues  that  lasting  improvements  in  health 
can  be  won  only  if  living  conditions  are  satisfac- 
tory. Governments  should  not  neglect  environ- 
mental requirements  simply  because  of  the  emer- 
gence of  spectacularly  successful  therapies  and 
even  preventive  measures,  which  in  themselves  do 
not  offer  a  permanent  answer  to  the  threat  of 
disease  and  accidents.  In  making  efforts  to  upgrade 
public  health,  some  points  to  be  kept  in  mind  are: 
of  the  world's  30  largest  conurbations,  21  are  in  the 
developing  countries,  where  the  task  of  providing 
water  supplies  and  sanitation  is  particularly  diffi- 
cult; rapid  population  growth  in  all  developing 
countries  outpaces  the  rate  at  which  water  supplies 
are  installed;  and  a  high  percentage  of  rural  popu- 
lations remain  in  developing  countries  long  after 
the  year  2000.  Greater  emphasis  should  be  placed 
on  using  local  money,  local  institutional  structures, 
and  most  important  of  all,  local  people.  (Roches- 
ter-PTT) 
W87-04380 


PRICE    GROUNDWATER    JOB    STAYS    ON 
HOLD, 

J.  J.  Kosowatz,  and  L.  Gross. 

Engineering  News  -  Record  ENREAU,  Vol.  217, 


No.  14,  43-44,  October  2,  1986. 

Descriptors:  'Legal  aspects,  'Water  quality  man- 
agement, 'Public  policy,  'Toxicity,  'Water  quality 
control,  'Water  analysis,  'Water  pollution, 
'Groundwater  pollution,  Administrative  agencies, 
Water  pollution  control,  Legislation,  Waste  dispos- 
al, Wastewater  treatment,  New  Jersey. 

Federal  money  and  manpower  are  being  concen- 
trated on  groundwater  protection  from  abandoned 
toxic  waste  dumps  and  existing  hazardous  chemical 
sites.  However,  performing  the  job  has  not  been 
easy;  nationwide,  only  13  sites  have  been  com- 
pletely cleaned  up  since  Superfund  began  with  a 
$1.6  billion  fund  in  1980.  Work  is  also  impeded  by 
the  difficulty  of  obtaining  liability  insurance.  (2) 
The  Ciba-Geigy  Corporation's  Toms  River  plant 
in  New  Jersey  has  developed  into  one  of  the  most 
volatile  and  complex  environmental  problems  in 
the  state.  About  1.5  billion  gallons  of  groundwater 
in  a  plume  covering  375  acres  has  been  contaminat- 
ed with  numerous  volatile  organic  chemicals.  The 
treatment  process  for  cleanup  is  described.  (3)  The 
Atlantic  City  (New  Jersey)  water  supply  is  in 
danger  of  contamination  from  a  nearby  closed 
landfill,  ranked  third  in  priority  on  the  state's  list  of 
hazardous  waste  sites.  The  Environmental  Protec- 
tion Agency  is  expected  to  define  accepted  remedi- 
al action  costing  $10  million  to  clean  up  a  mile- 
long  plume  of  groundwater  contaminated  with 
high  levels  of  volatile  organic  chemicals.  (Doria- 
PTT) 
W87-04479 


RESPONSES  OF  THE  LOBELIA-EPIPHYTE 
COMPLEX  TO  LIMING  OF  AN  ACTDIFTED 
LAKE, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

S.  Lazarek. 

Aquatic  Botany  AQBODS,  Vol.  25,  No.  1,  p  73-81, 

August  1986.  1  fig,  3  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Isotope 
studies,  'Bioaccumulation,  'Tissue  analysis,  'Epi- 
phytes, 'Water  pollution  treatment,  'Liming, 
'Acidified  lake,  'Sweden,  Chlorophyll,  Liquid 
scintillation,  Radiolabelling,  Carbon  dioxide,  Bio- 
mass,  Phytoploankton,  Species  composition. 

The  rates  of  radiocarbon  uptake  and  chlorophyll 
content  of  the  Lobelia  epiphyte  complex  were 
studied  in  the  acidified  lake,  Gardsjon,  Sweden. 
Before  liming  and  one  and  three  years  after  liming 
estimates  were  made  for  Lobelia  dortmanna  L. 
leaves  with  epiphyton  and  for  leaves  without  epi- 
phyton.  Solitary  rosettes  of  L.  dortmanna  were 
sampled  and  rigid  leaves  in  the  third  whorl  from 
the  apex  were  quantitatively  analyzed.  The  chlor- 
phyll  a  content  of  the  leaf-epiphyte  system  was 
determined  for  leaf  segments  with  attached  epiphy- 
ton and  for  segments  from  which  epiphytes  were 
removed.  Leaf  segments  were  homogenized  and 
extracted  in  methanol.  Plants  were  incubated  indi- 
vidually in  1-L  plexiglas  chambers  that  were 
placed  over  the  plants  and  inserted  in  the  sediment. 
One  ml  containing  4  microCi  of  NaH(14C)03  was 
injected  into  each  chamber.  Fixed  samples  from 
1981  and  1982  were  counted  after  digestion.  Sam- 
ples from  1984  were  combusted  in  an  oxidizer. 
Radioactivity  was  counted  in  a  liquid  scintillation 
counter.  Concentration  of  C02  in  the  water  at  the 
incubation  depth  was  determined  in  an  IR  carbon 
analyzer.  Photosynthetically  available  radiation 
was  measured  with  a  quantum  meter.  Chlorophyll 
content  of  leaf  segments  without  epiphyton  was 
lowest  in  acidic  conditions  and  highest  in  the  third 
year  after  liming.  Epiphytic  14C02-uptake  was 
significantly  higher  in  acidic  conditions  and  was 
positively  correlated  with  the  chlorophyll  content 
of  corresponding  segments  of  leaves  with  epiphy- 
ton. Liming  induced  changes  in  the  species  compo- 
sition and  biomass  of  the  phytoplankton  and  re- 
duced epiphytic  cover.  (Main-PTT) 
W87-04547 


OPTIONS  FOR  FINANCING  ACID  RAIN  CON- 
TROLS, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-04568 
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GROUT  AND  SLURRY  WALLS  FOR  HAZ- 
WASTE  CONTAINMENT:  THE  DOWN  SIDE, 

California  Univ.,  Berkeley.  Dept.  of  Mechanical 

Engineering. 

G.  J.  Trezek. 

Hazardous  Waste  and  Hazardous  Materials,  Vol.  3. 

No.  3,  p  281-292,  1986.  5  fig,  8  ref. 

Descriptors:  'Water  pollution  effects,  'Waste  stor- 
age, 'Wastewater  treatment,  'Chemical  wastes, 
•Containment  structures,  'Groundwater,  'Lea- 
chates,  'Grout  curtains,  *Slurry  walls,  Wastes,  Po- 
rosity, Permeability,  Grouting. 

The  results  of  engineering  case  studies  at  two 
Superfund  site  demonstrated  the  inability  to  con- 
tain hazardous  wastes  with  grout  curtains  and 
slurry  walls.  The  nature  of  the  chemical  wastes 
attacked  and  changed  the  porosity  and  properties 
of  these  engineered  containment  structures.  For 
example,  it  was  shown  that  the  permeability  of  a 
bentonite  slurry  could  be  increased  by  several 
orders  of  magnitude  in  the  presence  of  chemical 
waste  leachate.  These  structures  were  also  difficult 
to  key  or  seal  to  bedrock  which  itself  may  be 
inherently  fractured  or  become  fractured  during 
the  keying  process.  Thus,  grout  curtain  and  slurry 
wall  containment  structures  should  only  be  viewed 
as  a  temporary  means  of  reducing  the  influx  of 
groundwater  into  the  wastes  and  not  as  long  term 
permanent  remedies  in  lieu  of  detoxification,  con- 
version or  destruction  of  the  wastes.  (Author's 
abstract) 
W87-04582 


COMPARISON  OF  THREE  RISK  ASSESS- 
MENT TECHNIQUES  FOR  EVALUATING  A 
HAZARDOUS  WASTE  LANDFILL, 

Washington  State  Univ.,  Pullman. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-04583 


NEGOTIATION  AND  MEDIATION:  THE 
NEWEST  APPROACH  TO  HAZARDOUS 
WASTE  FACILITY  SITING, 

B.  Holznagel. 

Boston  College  Environmental  Affairs  Law 
Review  BCERDX,  Vol.  13,  No.  3,  p  329-378, 
1986.  332  ref. 

Descriptors:  'Waste  facilities,  'Water  law,  'Waste 
disposal,  'Hazardous  materials,  'Negotiations, 
'Mediation,  'Legal  aspects,  Wastes,  Statutes. 

The  role  of  mediation  and  negotiation  in  sitting  of 
hazardous  waste  facilities  was  discussed.  The  polit- 
ical and  legal  framework  regulating  hazardous 
waste  facility  siting  decisions  was  introduced  and 
the  conclusion  that  the  major  obstacle  to  the  facili- 
ty siting  is  public  opinion  was  presented.  Siting 
decisions  are  particularly  influenced  by  public  op- 
position because  they  are  made  at  the  state  and  not 
the  federal  level  of  government.  State  facility 
siting  techniques  that  provide  no  role  for  negotia- 
tion or  arbitration  and  those  that  do  allow  for  it, 
specifically  the  Massachusetts  Hazardous  Waste 
Facility  Siting  Act,  were  discussed.  The  Massachu- 
setts statute  was  compared  with  those  enacted  in 
Rhode  Island,  Wisconsin  and  Connecticut,  and 
theoretical  advantages  and  disadvantages  were  de- 
scribed. (Wood-PTT) 
W87-04658 


COUNTERING  ENVIRONMENTAL  CRIMES, 

Department  of  Justice,  Washington,  DC.  Environ- 
mental Crimes  Unit. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04659 


CONTAMINANTS  IN  DRINKING  WATER  AND 
CANCER  RISKS  IN  CANADIAN  CITIES, 

Health   and   Welfare   Canada,   Ottawa  (Ontario). 

Health  Protection  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04671 


GARDSJON     PROJECT:    LAKE     ACIDIFICA- 
TION,      CHEMISTRY       IN       CATCHMENT 


RUNOFF,     LAKE     LIMING     AND     MICRO- 
CATCHMENT  MANIPULATIONS, 

Swedish    Environmental    Research    Inst.,    Goete- 

borg. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-04696 


LABORATORY  EVALUATION  OF  GAMBUSIA 
AFFINIS  FISH  AS  PREDATORS  OF  THE 
SCHISTOSOME-BEARING  SNAILS  BULINUS 
TRUNCATUS, 

American  Univ.,  Beirut  (Lebanon).  Dept.  of  Envi- 
ronmental Health. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04743 


DESIGNING  HYDRO  RESERVOIRS  TO  PRE- 
VENT TROPICAL  DISEASES, 

Blue  Nile  Associates,  Foxboro,  MA. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-04773 


PROCESS  FOR  RESTORING  NITRATE  CON- 
TAMINATED GROUND  WATERS  BY  MEANS 
OF  HETEROTROPHIC  DENITRIFICATION  US 
AN  ACITVATED  CARBON  FILTER  AND  AER- 
OBIC POST-TREATMENT  UNDERGROUND, 
Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 
Inst. 

R.  Bockle,  U.  Rohmann,  and  A.  Wertz. 
Aqua  AQUAAA,  No.  5,  p  286-287,  1986.  1  fig,  1 
tab,  3  ref. 

Descriptors:  'Water  pollution  treatment,  'Filtra- 
tion, 'Activated  carbon,  'Nitrates,  'Heterotrophic 
bacteria,  'Denitrification,  'Water  treatment,  'Cost 
analysis,  Dissolved  solids,  Organic  matter,  Soil  aer- 
ation, Aeration  zone. 

Procedures  for  denitrification  in  an  activated 
carbon  filter  and  some  of  the  results  for  trial  of  this 
technique  are  reported.  Nitrate  removal  in  this 
system  is  effected  by  microrganisms  able  to  deni- 
trify heterotrophically.  With  nitrate  in  the  raw 
water  at  60  mg/1,  the  treatment  yielded  a  concen- 
tration of  5  mg/1  nitrate  in  the  effluent  from  the 
filter  and  5  mg/1  after  10  m  of  underground  pas- 
sage of  the  oxygen-enriched  filter  effluent  through 
the  aerobic  zone.  For  the  raw  water,  dissolved 
organic  carbon  was  1.5  mg/1;  after  denitrification  it 
was  1.7  mg/1;  and  after  passage  of  the  aerated 
water  through  the  ground  it  was  0.9  mg/1.  A 
tentative  calculation  of  the  costs  for  a  full-scale 
plant  aiming  to  reduce  nitrate  content  from  55-60 
mg/1  to  25  mg/1  suggests  an  increase  in  water  cost 
to  the  consumer  of  no  more  than  0.30  Deutsch- 
marks/cu  m.  (Rochester-PTT) 
W87-04794 


LEGISLATIVE  AND  TECHNICAL  MEANS  FOR 
THE  PREVENTION  OF  ACCIDENTS  WITH 
WATER-ENDANGERING  LIQUIDS, 

Environmental     Protection     Authority     Grisons, 

Chur  (Switzerland). 

R.  Gartmann. 

Aqua  AQUAAA,  No.  5,  p  293-300,  1986.  8  fig. 

Descriptors:  'Water  pollution  sources,  'Water  pol- 
lution prevention,  'Oil  industry,  'Saftey,  'Acci- 
dents, Pipelines,  Switzerland,  Statistics. 

The  Swiss  water  protection  regulations  referring 
to  water-endangering  liquids  and  their  implementa- 
tion are  discussed.  Three  examples  from  the 
Canton  of  Grisons  are  described  to  illustrate  the 
practical  application  of  existing  regulations.  These 
are:  the  major  tankfarm  of  the  Association  of  Agri- 
cultural Cooperatives  of  Eastern  Switzerland  (fuel 
oil  and  combustibles),  the  Central  European  Oil 
Pipeline,  and  the  Oldis  underground  reservoir 
(light  fuel  oil  in  eight  unlined  cavities  in  rock). 
Federal  damage  statistics  show  that  the  safety  of 
facilities  and  the  protection  of  water  against  pollu- 
tion is  well  covered,  at  least  by  rules  and  regula- 
tions. The  desired  protection  will  only  be  realized 
with  quality-conscious  production  of  the  required 
facilities  and  safety-conscious  behavior  of  the  oper- 
ators. (Rochester-PTT) 
W87-04797 


INFORMATION  NEEDS  FOR  GROUNDWAT- 
ER POLLUTION  CONTROL, 

Case  Western  Reserve  Univ.,  Cleveland,  OH. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-04811 


PREPARATION    OF    PROFESSIONALS    FOR 
GROUNDWATER  PROTECTION, 

California  Univ.,  Los  Angeles. 

For  primary  bibliographic  entry  see  Field  9A. 

W87-04812 


LOCAL      FINANCE      AND      POLICY      FOR 
GROUNDWATER  PROTECTION, 

Cornell  Univ.,  Ithaca,  NY. 

For  primary   bibliographic   entry  see   Field   9D. 

W87-04813 


FUNCTIONS  AND  ACTTVITTES  OF  GROUND- 
WATER PROTECTION:  IMPLICATIONS  FOR 
INSTITUTIONAL  COORDINATION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04814 


CONCEPTUAL    DESIGN    FOR    A    GROUND- 
WATER QUALITY  MONITORING  STRATEGY, 

Iowa  Univ.,  Iowa  City. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-04817 


SAFE  DRINKING  WATER  LAW  TOUGHENED, 

Environmental  and  Energy  Study  Inst.,  Washing- 
ton, DC. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04823 


RESTORATION  OF  TWO  LOWLAND  LAKES 
BY  ISOLATION  FROM  NUTRIENT-RICH 
WATER  SOURCES  WITH  AND  WITHOUT  RE- 
MOVAL OF  SEDIMENT, 

University  of  East  Anglia,   Norwich  (England). 
School  of  Environmental  Sciences. 
B.  Moss,  H.  Balls,  K.  Irvine,  and  J.  Standfield. 
Journal  of  Applied  Ecology  JAPEAI,  Vol.  23,  No. 
2,  p  391-414,  August  1986.  13  fig,  2  tab,  34  ref. 

Descriptors:  'Water  pollution  effects,  'Water  pol- 
lution treatment,  'Sediment  control,  'Stream  Di- 
version, 'Lake  restoration,  'Eutrophic  lakes, 
•Lake  sediments,  'Nutrient  removal,  'Phytoplank- 
ton,  Isolation,  Nitrogen  fixation,  Plant  populations, 
Plant  growth,  Turbidity,  Phosphorus,  Aquatic 
plants,  Lakes. 

The  Norfolk  Broadland  comprises  about  50  small 
shallow  lakes  and  has  suffered  extreme  eutrophica- 
tion.  Restoration  of  the  once  clear  water  and 
aquatic  plant  communities  from  the  present  phyto- 
plankton  dominance  was  attempted  in  two  experi- 
ments. First,  the  Alderfen  Broad  was  isolated  by 
diversion  of  an  inflow  stream  without  removal  of 
its  recently  deposited  phosphorus-rich  sediments. 
In  the  second  experiment,  sediment  was  removed 
from  Cockshoot  Broad  and  dams  were  placed 
against  the  effluent-rich  River  Bure,  but  the  Broad 
continued  to  be  fed  by  a  small  stream  draining  an 
agricultural  and  fen  catchment.  In  four  years 
(1979-1982)  after  isolation  of  Alderfen  Broad,  the 
phytoplankton  crop  was  greatly  reduced  and  the 
water  cleared.  Net  release  of  P04-P  from  the 
sediment  ceased  and  the  Broad  became  dominated 
by  Certaphyllum  demersum  L.  Because  of  reduc- 
tion of  water  column  turbulence  caused  by  plants 
and  the  organic  matter  supplied  to  the  sediment 
surface  in  their  decay,  the  mechanism  for  release  of 
P04-P  from  the  sediment  was  reactivated  and,  in 
1984,  supported  a  large  phytoplankton  crop  in  the 
spring.  The  aquatic  plant  popluation  declined.  In 
1985  there  was  both  spring  and  summer  phyto- 
plankton growth,  the  latter  probably  supported  by 
nitrogen  fixation,  and  aquatic  plant  growth  was 
negligible.  In  Cockshoot  Broad,  a  reduction  in 
phytoplankton  growth  occurred  soon  after  isola- 
tion and  sediment  removal,  and  the  water  cleared. 
Part  of  the  Broad  has  already  recolonized  with  a 
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diverse  collection  of  aquatic  plants.  The  conse- 
quences of  these  results  for  the  management  of  the 
rest  of  the  Broad  are  discussed.  (Author's  abstract) 
W87-04832 


INFLUENCE  OF  SOME  PHYSICO-CHEMICAL 
FACTORS  ON  CADMIUM  UPTAKE  BY  THE 
GREEN  ALGA  STICHOCOCCUS  BACILLARIS, 

Polish  Academy  of  Sciences,  Zabrze.  Inst,  of  Envi- 
ronmental Engineering. 
T.  Skowronski. 

Applied  Microbiology  and  Biotechnology,  Vol.  24, 
No.  5,  423-425,  August  1986.  4  fig,  10  ref.  Polish 
Academy  of  Sciences  Project  No.  10.2. 

Descriptors:  *Bioaccumulation,  *Water  pollution 
effects,  *Path  of  pollutants,  *Algae,  *Cadmium, 
•Adsorption,  *Fate  of  pollutants,  Hydrogen  ion 
concentration,  Ions,  Transport,  Nutrients,  Temper- 
ature, Heavy  metals. 

The  influence  of  factors  such  as  pH,  temperature, 
light,  the  presence  of  other  ions  and  chelating 
agents,  water  hardness  and  nutrient  levels  on  cad- 
mium uptake  by  the  microagla  Stichococcus  bacil- 
laris  was  studied.  It  was  shown  that  S.  bacillaris 
takes  up  cadmium  by  adsorption  and  energy-de- 
pendent transport.  A  distinct  manganese  influence 
on  the  time  course  of  cadmium  uptake  suggests 
that  both  elements  are  taken  up  by  S.  bacillaris  by 
means  of  a  common  transport  system.  Curves  were 
obtained  from  measuring  cadmium  content  of  alga 
cells  after  five  minutes  and  four  hours  of  incuba- 
tion. Cd(2+)  decreased  with  the  decrease  in  pH 
until  it  was  close  to  zero  at  pH  4.  After  five  hours 
of  incubation,  some  increase  in  cadmium  content  in 
biomass  is  achieved  compared  with  that  after  five 
minutes,  but  the  increase  is  not  the  same  at  differ- 
ent values  of  pH.  At  low  pH,  cadmium  transport  is 
probably  blocked  because  of  membrane  potential 
decrease.  There  may  be  a  blocking  of  transport  in 
acid  medium  or  there  may  be  formation  of  cadmi- 
um complexes  or  cadmium  precipitation  above  pH 
7.5.  (Michael-PTT) 
W87-04848 


NITRATES  IN  GROUND  AND  DRINKING 
WATER:  ANALYSIS  OF  POLKTES  AND  REG- 
ULATIONS, 

International  Inst,  for  Environment  and  Society, 

Berlin  (Germany,  F.R.). 

J.  Conrad. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  51,  p  209-225,  May  1986.  6  fig,  3  tab,  18  ref. 

Descriptors:  *Water  pollution  sources,  'Nitrates, 
•Groundwater,  'Drinking  water,  'Regulations, 
•Policy  making,  'Decision  making,  Risks,  Public 
policy,  Political  constraints,  Agricultural  chemi- 
cals. 

The  process  of  risk  management  and  political  deci- 
sion-making does  not  follow  the  normative  ideal  of 
a  scientifically  based  risk  assessment  and  subse- 
quent decision-taking.  This  article  offers  some  pre- 
liminary results  of  a  larger  research  project  investi- 
gating the  risk  management  process  with  respect  to 
the  environmental  and  health  hazards  of  nitrates  in 
ground  and  drinking  water  in  several  countries. 
Some  general  theorems  are  developed  in  research 
on  risk  assessment  with  the  help  of  the  nitrate 
example.  The  research  project  is  described  and 
some  of  the  main  lessons  to  be  learned  from  risk 
assement  research  are  summarized.  The  physical 
structure  of  the  nitrate  problem  is  outlined,  the 
general  features  of  the  politics  governing  the  ni- 
trate burden  on  ground  and  drinking  water  are 
described  and  a  rough  classification  of  different 
national  strategies  towards  the  nitrate  problem  is 
presented.  A  specific  example  of  a  state  policy  to 
cope  with  increasing  nitrate  levels  is  provided. 
Conclusions  regarding  risk  management  include: 
established  socio-economic  structures  and  distribu- 
tion of  political  power  determine,  to  a  large  extent, 
the  politics  of  risk  management  of  chemicals;  na- 
tional regulatory  traditions  and  styles  shape  ap- 
proaches toward  the  regulation  of  the  nitrate  prob- 
lem; and,  risk  assessment  is  significantly  differnt 
with  agricultural  chemicals  than  with  industrial 
chemicals  because  of  differences  in  institutional 
structures  and  the  role  of  spatial  arrangements  in 
agriculture.  (Michael-PTT) 


W87-04854 


TREE  THAT  PURIFIES  WATER.  CULTIVAT- 
ING MULTIPURPOSE  MORINGACEAE  EN 
THE  SUDAN, 

Deutsche   Gesellschaft   fuer   Technische   Zusam- 
menarbeit  G.m.b.H,  Eschborn  (Germany,  F.R.). 
Section  for  Water  Supply  and  Sanitation. 
S.  Jahn,  A.  Musnad,  and  H.  Burgstaller. 
Unasylva,  Vol.  38,  No.  152,  p  23-28,  1986.  9  ref. 

Descriptors:  'Moringaceae,  'Water  treatment,  'Bi- 
ological water  treatment,  'Trees,  'Nile  River, 
'Cultivation,  Seed  treatment,  Seedlings,  Sudan, 
Germination. 

Different  methods  of  cultivation  appropriate  to 
different  species  of  the  moringaceae  tree  are  exam- 
ined. Seeds  of  this  tree  posess  flocculating  proper- 
ties and  are  used  to  treat  and  clarify  turbid  water 
from  the  Nile  River  in  the  Sudan.  The  objective  of 
cultivation  trials  was  to  determine  which  Moringa 
species  could  provide  the  essential  raw  material  for 
purification  in  the  shortest  time  and  with  maximum 
yield.  Seed  propagation  was  used  and  sowing  was 
tested  during  the  cool  dry  season,  the  hot  dry 
season  and  the  rainy  season.  Pretreatment  of  seeds 
from  Moringa  oleifera  and  Moringa  stenopetala 
was  of  no  advantage  at  any  time  of  the  year. 
Cooling  to  8  C  caused  slight  delays  in  germination 
onset  and  a  minor  reduction  in  germination  fre- 
quency as  compared  to  untreated  seeds.  The  opti- 
mum light  condition  for  germination  of  all  species 
was  half  shade.  Seedlings  appearing  first  in  a  batch 
usually  exhibited  the  fastest  development,  but  seed- 
lings of  Moringa  drouhardii,  which  had  the  longest 
dormancy  period,  grew  faster  than  those  of  the 
other  two  species.  Satisfactory  growth  of  trans- 
planted seedlings  depended  mainly  on  suitable 
spacing  and  adequate  water.  Flowering  of  Moringa 
oleifera  occurred  after  10  to  11  months  and  ripe 
dry  seeds  were  available  two  months  later.  Mor- 
inga stenopetala  trees  required  a  longer  time.  This 
experience  in  the  seed  cultivation  of  Moringa  olei- 
fera and  Moringa  stenopetala  can  be  used  as  guid- 
ance for  plantations  in  similar  environments  where 
longer  roots  are  an  advantage  for  stabilization  and 
access  to  water.  (Author's  abstract) 
W87-04887 


LONG-RANGE  AIR  POLLUTION:  A  THREAT 
TO  EUROPEAN  FORESTS, 

P.  Bazire,  G.  Calabri,  M.  Mariani,  and  T.  V.  Nao. 
Unasylva,  Vol.  37,  No.  149,  p  14-25,  1985.  2  tab. 

Descriptors:  'Interagency  cooperations,  'Govern- 
mental interrelations,  'Air  pollution  effects,  'For- 
ests, 'Europe,  'Monitoring,  'Regional  planning, 
Soil  conservation,  Hydrologic  budget,  Pollution 
load,  Recreation,  Research  priorities. 

Damage  to  the  growth  and  even  existence  of  the 
European  forests  from  long  range  air  pollution 
undermines  not  only  their  productive  capacity,  but 
also  other  critical  functions  including  soil  conser- 
vation, regulation  of  water  balances,  genetic  re- 
source conservation,  recreation  and  the  improve- 
ment of  the  quality  of  life.  Forests  also  constitute  a 
key  element  in  the  lifestyles  of  many  Europeans. 
Prevention,  monitoring  and  control  measures  have 
been  adopted  at  the  national  level,  but  they  are  not 
always  adequate  or  sufficient,  nor  are  they  always 
coordinated  with  neighboring  countries  adopting 
similar  measures.  Cooperation  at  the  subregional 
level,  European  level  or  the  interregional  level  can 
strengthen  the  impact  of  national  programs  on 
both  basic  and  applied  research  and  on  the  imple- 
mentation of  operations.  Countries  should  consider 
strengthening  their  actions  on  collection  of  data  on 
the  magnitude  and  extent  of  degradation,  research 
programs  and  prevention  policies.  On  the  interna- 
tional level,  rapid  exchange  of  information  on  pol- 
lution causes  and  effects  and  coordination  of  pre- 
vention and  control  measures  are  required  to  chal- 
lenge the  air  pollution  threat  to  European  forests. 
(Michael-PTT) 
W87-04891 


EVALUATING  RELATIVE  STRESGENCIES  OF 
EXISTING  AND  PROPOSED  MICROBIOLO- 
GICAL MCLS, 


For  primary  bibliographic  entry  see  Field  5F. 
W87-O4907 


EVALUATENG  ACTIVATED  CARBONS  FOR 
REMOVING  LOW  CONCENTRATIONS  OF 
TASTE-  AND  ODOR-PRODUCING  ORGANICS, 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-04911 


OZONATION:  AN  ECONOMIC  CHOICE  FOR 
WATER  TREATMENT, 

Buck,  Siefert  and  Jost,  Inc.,  Paramus,  NJ. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04912 


RUNOFF  AND  EROSIVE  STORM  OCCUR- 
RENCE PROBABILITIES, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Natural 
Resources  Science. 

A.  J.  Gold,  T.  L.  Loudon,  and  F.  V.  Nurnberger. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
1,  p  119-123,  January-February  1986.  2  fig,  7  tab, 
17  ref. 

Descriptors:  'Agricultural  runoff,  'Soil  erosion, 
'Runoff,  'Erosion,  'Storms,  'Rainfall  intensity, 
'Weather  data  collections,  'Storm  probability, 
Probability  distribution,  Hydrology,  Rainfall, 
Overland  flow,  Agricultural  lands,  Michigan,  Nu- 
merical analysis,  Evapotranspiration. 

Since  the  passage  of  the  Federal  Water  Pollution 
Control  Amendments  of  1972  (PL  92-500),  national 
efforts  to  curtail  waterborne  pollutants  from  agri- 
cultural lands  have  been  steadily  increasing.  In  the 
Great  Lakes  drainage  basin,  fine  textured  agricul- 
tural soils  planted  to  row  crops  have  been  identi- 
fied as  the  major  nonpoint  source  of  sediment  and 
phosphorus  per  unit  area.  Long-term  records  of 
storm  magnitude  and  intensity  were  used  to  gener- 
ate monthly  occurrence  probabilities  of  hydrologic 
events  on  agricultural  lands  in  mid-Michigan. 
Based  on  the  SCS  curve  number  method,  appropri- 
ate combinations  of  storm  magnitude  and  5  day 
antecedent  rainfall  from  53  years  of  records  were 
employed  to  predict  the  occurrence  of  overland 
flow  events.  Records  of  excessive  rate  storms  and 
antecedent  rainfall  were  used  to  determine  the 
occurrence  probability  of  potentially  erosive  over- 
land flow  events.  (Alexander-PTT) 
W87-04922 


MANAGING  FEEDLOT  RUNOFF  WITH  A  SET- 
TLING BASIN  PLUS  TILED  INFILTRATION 
BED, 

Science  and  Education  Administration,  Coshocton, 

OH. 

W.  M.  Edwards,  L.  B.  Owens,  R.  K.  White,  and 

N.  R.  Fausey. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

1,  p  243-247,  January-February  1986.  3  fig,  3  tab, 

16  ref. 

Descriptors:  'Water  pollution  prevention,  'Path  of 
pollutants,  'Feedlot  runoff,  'Settling  basins,  'Infil- 
tration beds,  'Runoff,  'Animal  wastes,  Storms, 
Cattle,  Dikes,  Transport,  Nutrients,  Chemical 
oxygen  demand,  Phosphorus,  Potassium,  Nitrogen. 

Previous  work  indicated  that  a  settling  basin  and 
sodded  filter  strips  reduced  overland  solids  trans- 
port by  90%;  however,  under  wet  antecedent  con- 
ditions, even  the  longest  filter  strip  proved  inad- 
equate. The  effectiveness  of  the  filter  strips  de- 
pended upon  how  much  of  the  feedlot  runoff  infil- 
trated 'en  route'  and  was  therefore  not  measured  at 
the  waterway  outlet.  Subsurface  quality  and  quan- 
tity were  not  measured.  Each  year  for  3  years,  56 
beef  steers  were  fed  to  market  weight  in  a  paved 
feedlot  in  east-central  Ohio.  Runoff  from  the  lot, 
which  was  scraped  weekly,  was  measured  and 
sampled  during  each  storm  to  define  concentration 
and  transport  of  TS,  COD,  N,  P,  and  K.  The 
runoff  was  allowed  to  pass  through  a  shallow, 
concrete  settling  basin  into  a  sodded,  tiled  infiltra- 
tion bed  which  was  diked  to  prevent  surface  dis- 
charge to  the  receiving  stream.  Samples  of  effluent 
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Group  5G — Water  Quality  Control 

from  the  settling  basin  and  discharge  from  the  tile 
lines  were  analyzed  to  determine  reductions  in 
concentration  and  transport  of  the  measured  pa- 
rameters. The  settling  basin  reduced  transport  by 
the  40%  and  concentrations  at  the  tile  outlets 
ranged  between  5  and  40%  of  those  measured  at 
the  feedlot.  The  tiled  infiltration  bed  reduced  nutri- 
ent transport  more  than  did  a  33  m  long  grassed 
filter  strip,  but  was  less  effective  than  a  66  m  filter 
strip.  During  the  3-year  study  period,  Reed  Canar- 
ygrass  thrived  in  the  infiltration  bed  and  there  was 
no  surface  discharge  to  the  receiving  stream.  (Al- 
exander-PTT) 
W87-04937 


RESTRICTIVE  SPECIFICATIONS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04979 


MANAGING  INDIA'S  ENVIRONMENT, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04995 


WORLD  BANK  SERIES  ON  INTEGRATED  RE- 
SOURCE RECOVERY, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium).  Concertation  Unit  for  Biotechnol- 
ogy- 

For  primary  bibliographic  entry  see  Field  5E. 
W87-04997 


EICHHORNIA  CRASSTPES  (MART)  SOLMS  IN 
RELATION  TO  PH, 

Regional  Research  Lab.,  Hyderabad  (India).  Bio- 
control  Unit. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05001 


PAUL  AND  PETER  LAKES:  A  LIMING  EX- 
PERIMENT REVISITED, 

Notre  Dame  Univ.,  IN.  Dept.  of  Biology. 
M.  M.  Elser,  J.  J.  Elser,  and  S.  R.  Carpenter. 
The    American    Midland    Naturalist    AMNAAF, 
Vol.  116,  No.  2,  p  282-285,  October  1986.  8  fig,  5 
tab,  38  ref.  NSF  Grant  BSR  83  08918. 

Descriptors:  'Liming,  'Acid  lakes,  •Neutraliza- 
tion, *Water  pollution  effects,  'Limnology,  Lakes, 
History,  Monitoring,  Alkalinity,  Algae,  Zooplank- 
ton,  Species  composition,  Population  dynamics, 
Peter  Lake,  Paul  Lake. 

From  1951-1976,  Peter  Lake  was  limed  periodical- 
ly while  neighboring  Paul  Lake  was  used  as  a 
reference  ecosystem.  The  persistence  and  variabili- 
ty of  the  response  of  Peter  Lake  to  liming  was 
investigated  by  collecting  all  available  historical 
data  on  the  lakes  and  by  monitoring  the  limnologi- 
cal  properties  of  both  lakes  weekly  from  June- 
August,  1984.  Physical  and  chemical  changes  in 
limed  Peter  Lake  included  increases  in  pH,  alkalin- 
ity, dissolved  inorganic  carbon  (DIC)  concentra- 
tion, transparency,  oxygen  content  and  summer 
heat  content.  These  changes  occurred  rapidly  in 
1951  and  have  persisted  with  little  variability  until 
1984.  Several  differences  in  algal  and  zooplankton 
community  composition  and  dynamics  were  asso- 
ciated with  the  physical  and  chemical  changes. 
Historical  data  and  observations  indicate  that  the 
planktonic  community  structure  of  Peter  Lake  has 
been  more  variable  than  that  of  unlimed  Paul  Lake. 
(Author's  abstract) 
W87-05031 


DEVELOPMENT  AND  IMPLEMENTATION 
OF  REGULATIONS  TO  CONTROL  UNDER- 
GROUND FUEL  STORAGE  TANKS  ON  CAPE 
COD, 

IEP,  Inc.,  Barnstable,  MA. 

For   primary   bibliographic   entry   see   Field   5G. 

W  87-05072 


DEVELOPMENT  AND  IMPLEMENTATION 
OF  REGULATIONS  TO  CONTROL  UNDER- 
GROUND FUEL  STORAGE  TANKS  ON  CAPE 
COD, 


IEP,  Inc.,  Barnstable,  MA. 
S.  W.  Horsley,  and  D.  S.  Blackmar. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  29-39,  4  tab,  1  append. 

Descriptors:  'Administrative  regulations,  'Water 
quality  control,  'Cape  Cod,  'Massachusetts,  'Stor- 
age tanks,  'Underground  storage,  Groundwater 
pollution,  Groundwater  quality,  Water  pollution 
prevention,  Water  pollution  control,  Fuel,  Oil 
spills,  Aquifers,  Regulations. 

The  sole  source  of  drinking  water  for  Cape  Cod,  is 
a  glacial  aquifer  largely  comprised  of  sand  and 
gravel  outwash.  Approximately  130  public  supply 
wells  and  some  15,000  private  on-lot  wells  furnish 
nearly  nine  billion  gallons  of  water  per  year  to  the 
residents  of  the  fifteen  Cape  Cod  towns.  The  prob- 
lem of  leaking  underground  storage  tanks  was 
identified  as  a  major  threat  to  groundwater  in  the 
1978  Water  Quality  Management  Plan/EIS  for 
Cape  Cod,  published  by  the  Cape  Cod  Planning 
and  Economic  Development  Commission.  At 
about  the  same  time,  a  gasoline  spill  from  a  rup- 
tured underground  storage  tank  at  a  service  station 
in  the  Town  of  Truro  was  discovered.  After 
groundwater  investigations  were  completed,  a 
plume  of  gasoline-contaminated  groundwater  was 
determined  to  be  migrating  toward  a  nearby  public 
water  supply  well  field.  Since  1979,  all  fifteen  Cape 
Cod  towns  have  adopted  either  general  by-laws  or 
health  regulations  to  control  underground  fuel 
storage  tanks.  In  either  case,  the  town  board  of 
health  is  the  administrative  authority  which  carries 
out  the  regulations  in  conjunction  with  the  fire 
department  which  also  has  some  regulatory  au- 
thority over  underground  fuel  storage.  The  major 
provisions  include:  (1)  Registration;  (2)  Inventory 
control;  (3)  Leak  testing;  and  (4)  Specifications  for 
new  installations.  Findings  reported  with  the  peri- 
odic testing  stress  the  importance  of:  (1)  Faced 
with  poor  methods  and  the  subjectivity  that  exists 
with  interpreting  daily  inventory  records,  periodic 
testing  is  simple  to  implement;  (2)  Periodic  testing 
requirement  when  enforced,  creates  an  incentive 
for  tank  owners  to  voluntarily  replace  inferior 
tanks  and  invest  in  new,  longer  term  reliable  tank 
facilities;  and  (3)  Technologies  used  in  performing 
periodic  tank  tightness  tests  are  the  only  method 
available  to  perform  a  spot  test  with  near  absolute 
certainty.  (See  also  W87-05071)  (Lantz-PTT) 
W87-O5072 


ELECTRICAL  LEAK  DETECTION  SYSTEMS 
FOR  UNDERGROUND  STORED  CHEMICALS 
AND  FUELS, 

Residuals  Management  Technology,  Inc.,  Madi- 
son, WI. 

R.  J.  Robbins,  and  D.  G.  Nichols. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  40-44,  4  ref. 

Descriptors:  'Electrical  equipment,  'Leak  detec- 
tors, 'Underground  storage,  'Chemicals,  'Fuel, 
•Water  quality  control,  'Groundwater  pollution, 
•Monitoring,  Water  pollution  control,  Water  pol- 
lution prevention,  Leakage,  Electrical  properties, 
Conductivity,  Water  sampling. 

Recent  US  Senate  testimony  indicates  that  be- 
tween 75,000  to  100,000  underground  storage  tanks 
are  leaking  across  the  country.  Growing  nation- 
wide interest  is  aimed  at  managing  the  'L.U.S.T.' 
or  Leaking  Underground  Storage  Tank  problem. 
The  physical  environment  and  chemical  character- 
istics of  stored  materials  must  be  evaluated  so  that 
suitable  leak  detection  and  prevention  methods  and 
equipment  can  be  designed,  selected  and  installed. 
Leak  detection  systems  can  be  applied  to  situations 
where  chemicals  or  fuels  are  stored  either  above  or 
underground.  Several  types  of  leak  detection  sys- 
tems currently  are  available.  They  can  be  divided 


into  three  groups:  (1)  The  manually  assisted  electri- 
cal leak  detection  systems,  which  are  usually  light 
weight,  portable,  self-contained  units  that  provide 
accurate  measurements  of  the  presence  of,  depth 
to,  and  thickness  of  lighter  than  water  immiscible 
liquids,  such  as  gasoline,  petroleum,  etc.  These 
units  are  usually  powered  by  self-contained,  low 
voltage  DC  batteries,  and  may  be  used  within 
observation  wells  as  small  as  2  inches  in  diameter; 
(2)  The  permanent  in-situ  probe  or  cable  which 
monitors  the  presence  of  specific  products.  Various 
monitoring  techniques  are  used  such  as:  electrical 
capacitance,  electrical  conductivity,  electrical  con- 
ductivity/pressure, temperature,  ionic  concentra- 
tion, conductivity  and  refractivity,  thermal  con- 
ductivity. These  units  monitor  immiscibles,  either 
lighter  or  heavier  than  water,  or  miscibles;  and  (3) 
The  sample  drawing  analyzer,  which  is  commonly 
used  to  measure  changes  in  the  Total  Organic 
Carbon  (TOC)  content  in  the  groundwater  sample. 
This  type  of  unit  is  located  in  the  proximity  of  the 
tanks,  and  draws  groundwater  samples,  automati- 
cally tests  them  for  TOC,  and  records  the  test 
analysis  result.  (See  also  W87-05071)  (Lantz-PTT) 
W87-05073 


MANAGEMENT  OF  GASOLINE  LEAKS  -  A 
POSITIVE  OUTLOOK, 

Los  Angeles  City  Dept.  of  Water  and  Power,  CA. 
M.  L.  Blevins,  and  D.  E.  Williams. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984. 

Descriptors:  'Gasoline,  'Leakage,  'Storage  tanks, 
'Water  pollution  control,  'Groundwater  pollution, 
Water  pollution  prevention,  Water  pollution  con- 
trol, Water  pollution  treatment,  Containment  sys- 
tems, Biodegradation,  Fuel. 

Gasoline  containment  and  transmission  facilities 
constructed  in  close  proximity  to  fresh  groundwat- 
er reservoirs  pose  increasing  risks  of  contamination 
by  leakage  from  these  facitlities.  Regulatory  agen- 
cies have  recognized  this  problem  and  several 
promising  monitoring  and  control  programs  are 
presently  being  developed.  In  the  past  15  years,  a 
sufficient  amount  of  data  has  been  collected  to 
propose  an  effective  method  to  restore  the  gasoline 
contaminated  aquifer  to  near  its  original  quality. 
This  method  involves  three  distinct  phases:  (1) 
detection  and  containment;  (2)  free  gasoline  recov- 
ery; and  (3)  bacterial  degradation.  It  is  important 
that  early  discovery  and  containment  of  any  sus- 
pected leak  be  made  as  soon  as  possible  so  that 
recovery  procedures  may  be  started  and  the  area 
of  gasohne  removal  minimized.  The  first  phase  of 
the  clean-up  process  involves  removal  of  free  gaso- 
line to  the  point  where  no  more  drains  by  gravity 
resulting  in  only  pellicular  gasoline  adhering  as 
films  to  the  surfaces  of  the  porous  media.  Once 
recovery  of  all  free  gasoline  is  complete,  aeration 
of  the  contaminated  zone  is  accomplished,  (when 
geohydrologic  conditions  permit)  by  lowering  the 
water  table  below  the  zone  of  suspected  contami- 
nation. This  aeration  promoted  rapid  bacteriologi- 
cal degradation  of  the  remaining  pellicular  gasoline 
be  several  bacterial  species  (Pseudomonas  and 
Arthrobacter)  which  utilize  gasoline  as  a  source  of 
energy.  Results  from  a  major  gasoline  leak  in  the 
Forest  Lawn  area  of  Glendale,  California  in  1968 
supports  the  effectiveness  of  this  technique.  Exam- 
ples on  the  use  of  this  clean-up  procedure  area 
applied  to  several  current  gasoline  leaks  in  the 
Southern  California  area.  (See  also  W87-05071) 
(Author's  abstract) 
W87-O5074 


EPICHLOROHYDRTN  IN  SECONDARY  CON- 
TAINMENT SYSTEMS, 

Carlisle  SynTec  Systems,  PA. 
W.  E.  Witherow. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
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500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  84-94,  8  fig,  19  ref. 

Descriptors:  *Water  pollution  control,  •Contain- 
ment systems,  'Epichlorohydrin,  'Materials  test- 
ing, 'Groundwater  pollution,  Leakage,  Storage 
tanks,  Underground  storage,  Water  quality  con- 
trol, Oil  spills,  Water  pollution  prevention,  Ft  Lau- 
derdale, Florida,  Temperature,  Strength,  Perme- 
ability. 

Defined  here  is  the  problem  of  leaking  under- 
ground fuel  tanks,  and  the  real  and  potential 
threats  to  groundwater  in  the  U.S.,  as  well  as 
legislation  describing  how  the  EPA  will  regulate 
fuel  tanks,  and  the  legal  and  liability  ramifications 
of  Federal  or  State  legislations  and  their  effect  on 
tank  owners.  Leak  detection  and  spill  containment, 
and  collection  system  options  such  as  secondary 
containment  systems  are  included  as  possible  solu- 
tions to  this  serious  and  emerging  problem.  Specifi- 
cally investigated  are  a  wide  spectrum  of  physical 
properties,  especially  aromatic  hydrocarbon  resist- 
ance for  an  unsupported  epichlorohydrin  lining 
that  is  being  used  today  in  several  secondary  con- 
tainment systems  in  the  United  States.  Laboratory 
testing  was  performed  in  accordance  with  latest 
American  Society  of  Testing  and  Materials 
(ASTM)  standard  test  methods.  Some  of  the  more 
important  physical  properties  are  tensile  strength, 
elongation,  modulus,  %  swell  (by  volume)  and 
water  vapor  permeability.  Short-  and  long-term 
immersion  studies  were  conducted  in  crude  oil, 
diesel  fuel  No.2  and  a  brine  water/oil  mixture  at 
room  and  elevated  temperatures.  Comparative 
studies  were  performed  to  evaluate  other  materials 
such  as  thermoplastic  chlorinated  polyethylene 
(CPE)  and  Hypalon  and  polychloroprene  or  neo- 
prene  (CR)  rubber  in  ASTM  oil  No.3,  ASTM  fuel 
C  and  American  and  European  gasohol  at  room 
and  elevated  temperatures.  A  case  history  about 
the  first  epichlorohydrin  secondary  containment 
system  in  Ft.  Lauderdale,  Florida  showing  typical 
installation  and  advantages  such  as  cost  effective- 
ness, watertightness,  low  permeability  and  flexible 
are  presented.  (See  also  W87-05071)  (Lantz-PTT) 
W87-05075 


PRACTICAL  DISPOSAL  WELL  DESIGN  FOR 
THE  PREVENTION  OF  GROUND  WATER 
CONTAMINATION, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
K.  E.  Davis,  and  M.  Jarrell. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  pill- 140,  11  fig,  21  ref. 

Descriptors:  'Disposal  wells,  'Groundwater  pollu- 
tion, 'Water  pollution  prevention,  'Design  stand- 
ards, Cements,  Temperature,  Structural  engineer- 
ing, Hydraulic  pressure,  Hydrodynamics,  Electri- 
cal equipment,  Monitoring,  Case  studies,  Water 
quality  control,  Water  pollution  control,  Ground- 
water quality. 

The  design  of  a  disposal  well  system  requires  the 
consideration  of  many  factors;  however,  none  are 
as  important  as  the  protection  of  potable  ground- 
water. The  principle  factors  effecting  proper 
groundwater  protection  are  the  casing  design  and 
obtaining  a  good  primary  cement  job.  The  over- 
whelming factor  in  the  success  of  a  primary 
cement  job  is  the  efficiency  with  which  the  fluid 
system  in  the  annular  space  to  be  cemented  is 
replaced  by  the  cement  slurry.  The  efficiency  is,  in 
turn,  effected  by  many  factors  such  as  depth,  tem- 
perature, pressure,  well  bore  geometry,  fluid  prop- 
erties, contact  time,  fluid  density  difference,  pipe 
centralization,  pipe  movement  and  many  others. 
Commercially  available  electric  logging  tools  such 
as  the  Temperature  Log,  Radioactive  Tracer 
Survey,  Cement  Bond  Log  and  Cement  Evaluation 
Tool  can  be  used  to  substantiate  proper  ground- 
water protection.  Practical  experience  and  case 
histories  show  the  successful  use  of  these  principles 
for  practical  disposal  well  design  and  the  protec- 
tion of  our  groundwater  supplies.  (See  also  W87- 
05071)  (Author's  abstract) 


W87-05077 


EVALUATION  OF  CONFINING  LAYERS  FOR 
CONTAINMENT  OF  INJECTED 

WASTEWATER, 

Missouri  Univ.-Rolla.  Dept.  of  Geological  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-05078 


REGULATORY  STRATEGY  GOVERNING  THE 
DISCHARGE  OF  MINING  WASTE  TO  LAND 
IN  CALIFORNIA, 

California  State  Water  Resources  Control  Board, 
Sacramento. 

G.  Torres  Jr.,  C.  Herbst,  and  J.  W.  Richards. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  179-192,  3  fig,  3  tab. 

Descriptors:  'Regulations,  'Mine  wastes,  'Califor- 
nia, 'Land  disposal,  'Standards,  Waste  manage- 
ment, Containment  systems,  Leachates,  Drainage, 
Groundwater  pollution,  Monitoring. 

The  California  State  Water  Resources  Control 
Board  has  recently  adopted  new  regulations  that 
apply  to  discharges  at  mining  waste  management 
units  such  as  waste  piles,  surface  impoundments, 
and  tailings  ponds.  The  regulations  contain  specific 
provisions  for  establishing  categories  of  mining 
wastes  based  on  an  assessment  of  the  potential  risk 
of  degrading  water  quality  by  each  waste  group. 
Depending  on  the  degradation  potential  by  each 
group,  the  new  regulations  specify  siting  criteria 
and  standards  for  construction  of  mining  waste 
management  units  for  the  purpose  of  averting  fail- 
ure of  containment  structures  due  to  adverse  im- 
pacts such  as  those  associated  with  the  occurrence 
of  active  faults,  landslides,  and  land  subsidence. 
Floodplain  siting  criteria  and  construction  stand- 
ards are  also  provided  to  ensure  that  mining  waste 
management  units  are  properly  protected  from  to 
100-year  frequency  flooding.  Other  standards  for 
construction  include  those  for  the  design  and  in- 
stallation of  clay  and  synthetic  liners  in  combina- 
tion with  leachate  collection  and  removal  systems 
to  prevent  the  movement  of  fluids,  including  waste 
and  leachate  through  those  containment  structures. 
Criteria  for  the  design  of  precipitation  and  drain- 
age controls  are  included  to  accomodate  location- 
specific  precipitation  events  to  effectively  protect 
against  failures  such  as  waste  overflows  or  wash- 
outs. Furthermore,  the  new  regulations  specify 
that  mining  waste  management  units  be  provided 
with  surface  and  groundwater  monitoring  systems 
to  obtain  an  indication  of  the  adequacy  of  contain- 
ment structures  or  if  additional  requirements  are 
necessary  to  protect  water  quality.  Provision  for 
proper  closure  of  new  and  existing  mining  waste 
management  units  are  included  to  ensure  the  physi- 
cal and  hydraulic  integrity  of  containment  struc- 
tures for  as  long  as  wastes  pose  a  threat  to  water 
quality.  (See  also  W87-05071)  (Author's  abstract) 
W87-05080 


BACKFILLING  TECHNIQUES  AND  ALKA- 
LINE ADDITION  TO  CONTROL  ACID  MINE 
DRAINAGE  IN  A  COAL  STRD?  MINE, 

Antrim  Mining,  Inc.,  Blossberg,  PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05082 


EVALUATION  OF  MANAGEMENT  PRAC- 
TICES FOR  MINE  SOLID  WASTE  STORAGE, 
DISPOSAL,  AND  TREATMENT, 

PEDCo-Environmental,  Inc.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05083 


EFFECT  OF  ARIZONA'S  1980  GROUND 
WATER  CODE  ON  THE  PREVENTION  OF 
GROUND  WATER  DEGRADATION  FROM  AG- 
RICULTURAL PRACTICES, 


Water  Quality  Control — Group  5G 

Arizona  State  Dept.  of  Health  Services,  Phoenix. 
A.  J.  Gordon,  D.  L.  Daniel,  and  T.  M.  Turner. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  237-245,  1  fig,  7  ref. 

Descriptors:  'Arizona,  'Water  pollution  control, 
•Groundwater  pollution,  'Groundwater  quality, 
•Agriculture,  Evapotranspiration,  Irrigation  prac- 
tices, Percolation,  Vadose  water,  Regulations, 
Groundwater  management,  Pesticides. 

The  amount  of  water  evapotranspired  by  crops  is 
the  consumptive  use,  as  this  water  cannot  be  re- 
covered. The  ratio  of  the  quantity  of  consumptive- 
ly used  water  to  the  total  quantity  of  water  applied 
is  the  irrigation  efficiency.  Deep  percolation  is 
inversely  proportional  to  the  irrigation  efficiency. 
Deep  percolation  water  is  usually  of  a  much  lower 
quality  than  applied  water.  This  results  from  the 
concentration  of  salts  from  applied  irrigation  water 
through  evapotranspiration,  and  the  leaching  of 
chemicals  applied  to  or  naturally  present  in  the 
soil.  The  1980  Ground  Water  Code  was  created  in 
response  to  massive  overdraft  problems  in  portions 
of  Arizona.  The  Act  created  four  Active  Manage- 
ment Areas.  Each  farm  unit  within  an  AMA  will 
be  allocated  a  maximum  annual  groundwater  allot- 
ment based  upon,  among  other  variables,  an  as- 
signed irrigation  efficiency.  In  subsequent  manage- 
ment periods,  the  assigned  irrigation  efficiency  will 
be  increased,  resulting  in  a  subsequent  decrease  in 
deep  percolation.  The  practice  of  overirrigation, 
resulting  in  deep  percolation,  may  result  in  ground- 
water degradation.  Reduction  of  deep  percolation 
through  the  establishment  of  regulatory  conserva- 
tion requirements  may  have  the  most  dramatic 
long  term  effect  on  groundwater  quality  beneath 
irrigated  lands.  Attaining  high  irrigation  efficien- 
cies is  a  Best  Management  Practice  for  preventing 
groundwater  degradation.  Pesticide  contamination 
may  be  caused  by  'short-circuiting'  mechanisms 
such  as  inadequate  surface  seals  around  wells  and 
cross  contamination  in  the  subsurface  due  to  im- 
properly drilled  or  constructed  wells.  Well  drilling 
and  construction  regulations  have  been  developed 
to  prevent  this.  (See  also  W87-05071)  (Lantz-PTT) 
W87-05084 


VEGETATION  MANAGEMENT:  A  SOLUTION 
TO  SHALLOW  GROUND  WATER  CONTAMI- 
NATION IN  NORTH-CENTRAL  MONTANA 

Triangle  Conservation  District,  Conrad,  MT. 
B.  J.  Harrison,  J.  M.  Holzer,  and  J.  D.  Farkell. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  273-285,  4  fig,  2  tab,  16  ref. 

Descriptors:  'Vegetation  effects,  'Groundwater 
pollution,  'Water  quality  control,  'Montana, 
Groundwater  quality,  Geohydrology,  Salinity, 
Cultivation,  Fallowing,  Soil  water,  Roots. 

Shallow  groundwater  quality  over  portions  of  the 
Northern  Great  Plains  has  degraded  considerably 
over  the  past  20  to  40  years.  Shallow  wells  in  the 
affected  areas  have  shown  a  range  in  total  dis- 
solved solids  (TDS)  from  20,000  to  50,000  mg/L. 
Although  the  prevalent  geologic  and  climatic  con- 
ditions are  significant,  the  degradation  is  attributed 
to,  for  the  most  part,  the  cultural  farming  practices 
of  the  region.  The  use  of  a  strict,  alternate  crop/ 
fallow  management  practice  results  in  the  ineffi- 
cient use  of  annual  precipitation  and  allows  for  the 
downward  migration  of  subsurface  salts  into  shal- 
low groundwater  systems.  In  addition,  under  the 
right  geologic  conditions,  the  salts  may  resurface 
and  destroy  productive  cropland  in  the  form  of 
saline  seep.  It  has  been  estimated  that  280,000 
(113,300  ha)  acres  of  cropland  have  been  lost  to 
this  process  in  Montana.  In  north-central  Montana, 
a  group  of  local  landowners,  in  cooperation  with 
state  and  federal  officials,  have  formed  a  technical 
team  to  address  the  problem  of  saline  seep  and  the 
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degradation  of  shallow  groundwater  quality.  An 
intensive  management  plan  was  developed  that 
reclaims  salinized  cropland  and  prevents  further 
degradation  of  groundwater  quality.  These  man- 
agement approaches  require  the  use  of  vegetative 
systems  that  efficiently  use  soil  moisture  and  natu- 
ral precipitation  in  a  manner  that  prevents  percola- 
tion of  water  into  the  shallow  groundwater  system. 
The  use  of  a  deep-rooted  perennial  (i.e.  alfalfa)  or 
change  to  a  flexible  cropping  program,  has  led  to  a 
significant  decrease  in  the  size  of  saline  seeps  in  as 
little  as  3  to  5  years.  In  addition,  the  knowledge 
gained  has  led  to  potential  use  of  vegetative  man- 
agement as  a  reclamation  tool  for  other  water 
quality  problems  such  as  acid  mine  drainage.  (See 
also  W87-05071)  (Lantz-PTT) 
W87-05086 


REGULATORY  STRATEGY  GOVERNING  THE 
DISCHARGE  OF  HAZARDOUS  AND  NONHA- 
ZARDOUS  WASTE  TO  LAND  IN  CALIFOR- 
NIA, 

California  State  Water  Resources  Control  Board, 
Sacramento. 

C.  M.  Herbst,  G.  Torres  Jr.,  and  J.  W.  Richards. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  345-357,  2  fig,  3  tab. 

Descriptors:  'Regulations,  'Hazardous  wastes, 
•Waste  disposal,  'California,  'Land  disposal, 
Brines,  Landfills,  Waste  dumps,  Geohydrology, 
Water  pollution  control,  Water  quality  control, 
Containment  systems,  Clay,  Liners,  Leachates. 

Revised  regulations  governing  the  discharge  of 
waste  to  land  for  treatment,  storage,  or  disposal 
were  adopted  by  the  California  State  Water  Re- 
sources Control  Board  on  May  1,  1984.  The  regu- 
lations cover  discharges  of  hazardous  waste,  'des- 
ignated' wastes  (e.g.,  nonhazardous  brines),  and 
nonhazardous  solid  waste  to  landfills,  waste  piles, 
surface  impoundments,  and  land  treatment  units. 
Regulations  governing  discharges  of  hazardous 
waste  were  developed  as  part  of  California's  appli- 
cation to  conduct  a  state  hazardous  waste  control 
program  equivalent  to  the  federal  program  author- 
ized by  the  Resource  Conservation  and  Recovery 
Act.  The  revised  regulations  establish  classification 
criteria  based  on  the  geologic  setting  of  each  waste 
management  unit.  Provision  governing  closure  re- 
quire dischargers  to  maintain  containment  and 
monitoring  systems  as  long  as  wastes  could  affect 
water  quality.  Site  classification  criteria  for  hazard- 
ous waste  facilities  require  units  to  be  located 
where  they  are  isolated  from  waters  of  the  state  by 
natural  features  with  low  permeability.  Combined 
with  construction  standards  which  are  more  strin- 
gent than  federal  standards,  the  siting  criteria  result 
in  redundant  containment  capability  for  hazardous 
wastes.  Class  I  units  (hazardous  waste)  are  re- 
quired to  have  natural  geologic  isolation,  a  clay 
liner,  a  synthetic  liner,  and  a  leachate  collection 
and  removal  system.  Class  II  units  (designated 
waste)  are  required  to  have  either  natural  geologic 
isolation  or  a  clay  liner.  Class  I  and  most  Class  II 
surface  impoundments  must  be  double  lined.  Class 
HI  landfills  (nonhazardous  solid  waste)  must  have 
either  appropriate  natural  characteristics  to  ensure 
no  degradation  of  water  quality  or  a  clay  liner. 
(See  also  W87-05071)  (Lantz-PTT) 
W87-O5090 


LABORATORY  EVALUATION  OF  SLURRY 
WALL  MATERIALS  OF  CONSTRUCTION  TO 
PREVENT  CONTAMINATION  OF  GROUND- 
WATER FROM  ORGANIC  CONSTITUENTS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 
K.  E.  Davis,  and  M.  C.  Herring. 
IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  491-512,  7  fig,  7  tab,  13  ref. 


Descriptors:  'Performance  evaluation,  'Materials 
testing,  'Water  pollution  prevention,  'Water  qual- 
ity control,  'Organic  compounds,  Slurries,  Liners, 
Bentonite,  Cements,  Path  of  pollutants,  Flow  rate, 
Groundwater  movement,  Clays,  Chlorinated  hy- 
drocarbons, Permeability,  Alkalinity. 

The  installation  of  earthen  liners  and  slurry  wall 
trenches  constructed  of  soils  treated  with  bentonite 
and/or  bentonite/cement  mixtures  are  frequently 
used  to  retard  or  control  the  flow  of  contaminants 
from  surface  impoundments  and  landfill  disposal 
areas.  Although  effective  in  reducing  the  rate  of 
flow  of  water  and  some  contaminants,  standard 
bentonite  treatment  is  not  always  effective  in  con- 
trolling some  types  of  contaminants,  such  as  chlor- 
inated hydrocarbons.  A  mixture  of  soils  in  the  zone 
of  maximum  contamination  (12  to  25  ft  below  the 
surface)  in  the  area  of  a  slurry  trench  exhibited  a 
permeability  of  3.3  times  10  to  the  -7th  cm/sec  to 
water  and  0.000031  cm/sec  to  the  concentrated 
organic  waste.  A  mixture  of  soil  found  from  the 
surface  down  to  a  depth  of  62  ft  had  a  permeabilty 
of  2.6  times  10  to  the  -7th  cm/sec  to  water  and 
0.000024  cm/sec  to  organic.  The  still  gray  and  tan 
base  clay  that  extends  throughout  the  area  was 
shown  to  be  an  effective  barrier  to  the  downward 
migration  of  the  waste.  This  stiff  clay  was  shown 
to  have  a  permeability  in  the  range  of  4.9  times  10 
to  the  -9th  cm/sec  and  1.8  times  10  to  the  -8th  cm/ 
sec  to  water.  The  clay  was  impermeable  to  the 
flow  of  the  concentrated  or  phased  chlorinated 
hydrocarbon.  Standard  bentonite  soil  mixtures 
using  up  to  6%  or  more  bentonite  were  shown  to 
be  ineffective  in  restricting  the  flow  of  the  concen- 
trated wastes  found  in  the  subsurface  strata.  How- 
ever, a  12%/12%  bentonite/cement  dust  soil  mix- 
ture was  shown  to  completely  restrict  the  flow  or 
movement  of  the  concentrated  waste  while  reduc- 
ing the  flow  of  groundwater  and  contaminated 
leachate.  (See  also  W87-05071)  (Lantz-PTT) 
W87-05098 


GROUND  WATER  QUALITY  MANAGEMENT 
AT  A  CONCENTRATED  WASTE  SITE, 

Henningson,   Durham  and   Richardson,   Inc.,   St. 
Petersburg,  FL. 
J.  C.  Andrews. 

IN:  Innovative  Means  of  Dealing  with  Potential 
Sources  of  Ground  Water  Contamination.  Pro- 
ceedings of  the  Seventh  National  Ground  Water 
Quality  Symposium,  September  26-28,  1984,  Las 
Vegas,  Nevada.  National  Water  Well  Association, 
500  W.  Wilson  Bridge  Road,  Worthington,  Ohio, 
1984.  p  513-528,  2  fig,  1  tab,  6  ref. 

Descriptors:  'Water  quality  control,  'Groundwat- 
er management,  'Water  pollution  control, 
'Groundwater  pollution,  'Water  pollution 
sources,  Water  pollution  prevention,  Florida, 
Lead,  Chromium,  Aluminum,  Leachates,  Aquifers, 
Ammonia,  Nitrates,  Slurry  walls. 

The  2100  ton/day  Pinellas  Resource  Recovery  Fa- 
cility lies  adjacent  to  active  and  closed  landfills, 
and  a  land  application  site  for  sludges.  Surface 
water  and  groundwater  in  the  shallow  aquifer  are 
virtually  indistinguishable;  the  water  table  is  near 
land  surface  much  of  the  year.  An  aquiclude, 
which  separates  the  shallow  aquifer  from  the  lime- 
stone Floridan  aquifer  underlies  the  entire  area  at 
an  average  depth  of  90  feet.  The  aquiclude  ranges 
in  thickness  from  15  to  80  feet  and  in  conductivity 
from  10  to  the  -6th  power  to  10  to  the  -9th  power 
cm/sec.  Groundwater  at  the  site  boundary  must 
meet  the  Federal  Safe  Drinking  Water  Standards 
(SDWS).  In  addition,  stormwater  discharges  are 
subject  to  strict  quality  criteria.  A  comprehensive 
surface/groundwater  monitoring  network  is  now 
in  place.  Background  water  quality  in  the  shallow 
aquifer  indicates  that  the  SDWS  are  not  being  met. 
Water  from  wells  down  gradient  from  old  landfills 
often  contains  high  concentrations  of  chromium, 
lead,  and  aluminum.  Groundwater  beneath  the 
sludge  application  site  is  contaminated  by  nitrates. 
Stormwater  quality  is  similarly  deteriorated;  high 
concentrations  of  lead,  ammonia,  and  cadmium  are 
common.  The  strategy  for  compliance  with  these 
regulations  is  composed  of  conceptual  and  techni- 
cal solutions.  The  first  step  is  to  organize  the 
pollution  sources  under  a  single  site  permit.  Step 
two  is  to  construct  a  slurry  wall  around  the  entire 


site  which  is  keyed  into  the  aquiclude.  Step  three  is 
to  install  a  drainage  system  within  the  wall  which 
conveys  water  to  the  plant's  cooling  system.  The 
final  step  is  to  upgrade  the  site's  aeration  basin  to 
accept  collected  leachate.  (See  also  W87-O5071) 
(Author's  abstract) 
W87-05099 


INFLUENCE  OF  IRRIGATION  AND  NITRO- 
GEN FERTILLZATION  ON  GROUNDWATER 
QUALITY, 

Science  and  Education  Administration,   Lincoln, 

NE 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05103 


CHANGE  OF  GROUNDWATER  QUALITY  IN 
THE  YUN-LIN  BASIN  DUE  TO  OVER-PUMP- 
ING, 

National  Taiwan  Univ.,  Taipei.  Dept.  of  Agricul- 
tural Engineering. 

For  primary  bibliographic  entry  see  Field  4B. 
W87-05104 


STUDY  OF  IMPROVING  GROUNDWATER 
QUALITY  BY  DITCH  DRAINS  AND  TUBE 
WELLS, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

Z.  Weizhen,  X.  Yupei,  and  Y.  Jingzhong. 
IN:  Relation  of  Groundwater  Quantity  and  Qual- 
ity, Proceedings  of  a  Symposium  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics,  Hamburg,  FR 
Germany,  August,  1983.  IAHS  Publication  No. 
146.  p  77-89,  14  fig,  5  ref. 

Descriptors:  'Groundwater  quality,  'Water  qual- 
ity improvement,  'salinity  control,  'Groundwater 
management,  'Ditch  drains,  'Tube  wells,  'Desali- 
nation, Infiltration,  Model  studies,  Mathematical 
analysis,  Groundwater  movement,  Salinity,  Saline 
water. 

The  process  of  desalinization  is  discussed,  under 
the  condition  of  ponded  leaching  and  intensified 
free  infiltration  in  combination  with  ditch  drains. 
Pumping  salty  groundwater  by  tube  wells  and 
induced  recharge  of  fresh  water  from  streams  or 
canals  was  studied  by  analytical  solutions,  labora- 
tory experiments  on  sand  tank  models  and  numeri- 
cal simulation  (finite  element  method).  These  ex- 
periments showed  that  in  uniform  fine  sands,  the 
longitudinal  dispersivity  is  of  negligible  value  (of 
the  order  10  to  the  -4th  through  10  to  the  minus 
2nd  m).  The  close  agreement  between  experiment 
and  theory  based  on  piston-type  salt  displacement 
suggests  that  dispersion  in  fine  sand  can  be  neglect- 
ed for  practical  purposes  in  the  study  of  salt  trans- 
port. Reclamation  of  land  can  be  achieved  by 
ponded  leaching  in  association  with  ditch  drains 
even  with  negligible  dispersivity.  In  the  initial 
stages,  desalinization  is  greatest  near  the  ditch 
drains.  As  the  displacement  front  becomes  uniform 
over  the  cross  section  between  ditches  and  in 
equilibrium  with  the  water  level  of  the  ditches, 
there  is  a  rapid  decrease  in  the  rate  of  desaliniza- 
tion. Control  of  groundwater  quality  may  be  ac- 
complished by  pumping  from  tube  wells  to  induce 
fresh  water  recharge  from  streams  or  canals.  The 
design  of  these  programs  for  both  confined 
aquifers  and  those  unconfined  but  with  little  varia- 
tion in  water  table,  demands  consideration  of  aqui- 
fer properties  of  effective  porosity  and  dispersivity. 
The  rate  and  extent  of  desalinization  varies  directly 
with  dispersivity  and  inversely  with  effective  po- 
rosity. Hydraulic  conductivity  emerges  as  an  unim- 
portant parameter  under  these  conditions.  (See  also 
W87-05107)  (Lantz-PTT) 
W87-05107 


PETROLEUM  HYDROCARBONS  AND  OR- 
GANIC CHEMICALS  IN  GROUND  WATER  - 
PREVENTION,  DETECTION  AND  RESTORA- 
TION -  A  CONFERENCE  AND  EXPOSITION. 

National  Water  Well  Association,  Worthington, 
OH. 

Proceedings  of  the  NWW A/API  Conference,  No- 
vember 13-15,  1985,  The  Westin  Galleria,  Houston, 
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Texas.  National  Water  Well  Association,  6375  Riv- 
erside Drive,  Dublin,  Ohio  43017.   1986.  581   p. 

Descriptors:  *Groundwater  pollution,  *Water  pol- 
lution prevention,  *Water  pollution  sources,  ♦Hy- 
drocarbons, 'Conferences,  *Water  pollution  treat- 
ment, Groundwater  quality,  Groundwater  move- 
ment, Oil  pollution,  Organic  compounds,  Ground- 
water decontamination. 

The  NWWAY  API  conference  covered  a  wide 
range  of  topics  including  prevention  of  groundwat- 
er contamination,  migration  of  petroleum  hydro- 
carbons and  organic  chemicals  in  groundwater, 
microbial  degradation  and  physical/chemical 
transformations  in  the  subsurface,  practical  appli- 
cations of  groundwater  models  to  transport  and 
fate  of  contaminants,  detecting  and  delineating  un- 
derground spills,  monitoring  program  design  and 
implementation,  analytical  techniques  for  contami- 
nant identification,  design  and  operation  of  con- 
taminant recovery  systems,  the  role  of  enhanced 
biodegradation  in  restoration,  and  control  of  sub- 
surface hydrocarbon  vapors.  Government  officials, 
consulting  geologists  and  engineers,  researchers, 
industry  representatives  and  other  interested  per- 
sons met  to  learn  and  discuss  state-of-the-art  tech- 
niques employed  in  preventing,  detecting  and  re- 
storing groundwater  contamination  resulting  from 
petroleum  hydrocarbons  and  organic  chemicals. 
Additionally,  the  latest  in  state-of-the-art  instru- 
mentation and  equipment  was  discussed  and  dis- 
played. The  conference  provided  a  forum  for  all 
who  attended  to  communicate  and  share  their  ex- 
periences in  this  rapidly  developing  field.  These 
proceedings  are  a  compilation  of  papers  presented 
by  the  symposium  speakers.  (See  W87-05129  thru 
W87-05164)  (Author's  abstract) 
W87-05128 


REGULATOR'S  PERSPECTIVE  ON  PREVEN- 
TION OF  LEAKS  FROM  UNDERGROUND 
STORAGE  SYSTEMS, 

Maine  Dept.  of  Environmental  Protection,  Augus- 
ta. 

M.  Moreau. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  1-9. 

Descriptors:  'Water  pollution  prevention,  'Leaks, 
'Underground  storage,  'Groundwater  pollution, 
Storage  systems,  Water  quality  control,  Regula- 
tions. 

The  number  and  distribution  of  underground  stor- 
age tanks  poses  a  threat  to  groundwater  resources 
and  a  challenge  to  all  who  believe  that  these 
resources  should  be  protected.  Because  under- 
ground storage  systems  are  typically  built  and 
maintained  to  the  minimum  standards  set  by  regu- 
lations, regulatory  requirements  will  play  a  critical 
role  in  preventing  leaks  from  underground  storage 
systems.  The  task  of  designing  effective  regulations 
is  complicated  by  a  variety  of  factors,  including: 
(1)  The  wide  range  of  uses  for  and  users  of  under- 
ground storage  systems,  (2)  The  vast  array  of 
technology  available  for  underground  storage,  (3) 
The  prior  existence  of  millions  of  underground 
tank  installations,  (4)  The  need  to  ensure  regula- 
tory compliance,  and  (5)  The  constraints  imposed 
by  the  American  business  and  regulatory  climate. 
The  following  are  suggested  as  ingredients  of  a 
successful  tank  management  strategy:  (1)  Coopera- 
tion and  close  communication  between  regulators 
and  the  regulated  community,  (2)  Education  of 
tank  owners,  installers,  operators  and  regulators  as 
to  the  nature  and  scope  of  the  problem  and  the 
technical  and  regulatory  approaches  to  dealing 
with  the  problem,  (3)  Developing  effective  stand- 
ards for  new  tank  installations  which  provide  a 
level  of  protection  proportional  to  the  value  of  the 
resource  being  protected,  (4)  Developing  means  of 
monitoring  existing  installations  for  timely  detec- 
tion of  leak  incidents,  and  (5)  Developing  a  strate- 
gy to  locate  and  deal  with  improperly  abandoned 
tanks.  In  designing  regulations,  the  most  important 
factor  to  consider  is  implementability.  Because  of 
the   vast   number   of  installations   involved,   this 


means  establishing  mechanisms  within  regulations 
which  will  be  simple,  self-regulating,  and  require  a 
minimum  of  paperwork.  While  such  goals  are  ad- 
mittedly idealistic,  they  are  none  the  less  worth 
striving  for.  (See  also  W87-05128)  (Author's  ab- 
stract) 
W87-05129 


RCRA  PERMITTING:  CASE  HISTORIES, 
ACLS,  TRICHLOROETHYLENE  AND  PEN- 
TACHLOROPHENOL, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
J.  E.  Edwards,  and  G.  Rosenthal. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  10-27,  9  fig,  5  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Case  studies,  'Regulations,  Chemical 
analysis,  Groundwater  pollution,  Trichloroethy- 
lene,  Pentachlorophenol,  Plumes,  Volatile  organ- 
ics,   Fate  of  pollutants,   Water  pollution  effects. 

Alternate  Concentration  Limits  under  RCRA  were 
developed  for  two  industrial  sites.  Both  sites  occur 
on  fluvial  sediments  with  shallow  groundwater. 
One  involves  volatile  organic  contaminants  while 
the  other  concerns  pentachlorophenol  (PCP). 
Field  investigations  were  completed  to  character- 
ize the  uppermost  aquifer  and  determine  the  extent 
of  contamination.  Principal  focus  is  on  the  evalua- 
tion of  exposure  pathways.  In  both  cases,  field  data 
is  combined  with  statistical  and  analytical  evalua- 
tions to  predict  plume  movement.  In  the  case  of 
the  volatile  organic  contaminant  plume,  the  choice 
of  an  exposure  point  was  based  on  owner  policy 
and  technical  analysis.  The  resultant  exposure 
point  some  1000  feet  downgradient  of  the  source 
allowed  the  development  of  ACLs  at  concentra- 
tions (60  ppm)  far  in  excess  of  health  criteria 
(approximately  0.010  ppm)  as  a  result  of  the  effects 
of  degradation,  adsorption  and  dispersion.  In  the 
PCP  site  case,  the  exposure  point  was  identified  as 
the  site  compliance  boundary  and  the  most  recent 
health  criteria  were  used  directly.  Predicted  move- 
ment and  attenuation  were  used  primarily  as  a 
cross  check  on  the  low  risk  for  other  pathways.  In 
both  cases,  the  analysis  involved  a  considerable 
exercise  of  judgement  in  assessing  pathways,  physi- 
cal processes,  and  health  risks.  The  results  of  these 
assumptions  may  have  considerable  impact  on,  and 
feedback  from,  issues  relating  to  the  costs  associat- 
ed with  remedial  action  and  clean-up.  No  general 
formula  is  likely  to  be  useful  in  a  wide  variety  of 
cases  since  the  contaminants,  aquifer  characteris- 
tics, physical  setting,  and,  perhaps  most  important, 
the  policy  perceptions  of  the  site  owner  may  vary 
widely.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05130 


SAMPLLNG  FOR  TRACE  LEVEL  DISSOLVED 
HYDROCARBONS  FROM  RECOVERY  WELLS 
RATHER  THAN  OBSERVATION  WELLS, 

Amoco  Corp.,  Tulsa,  OK. 
L.  E.  Dunlap. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  223-235,  13  fig,  1  ref. 

Descriptors:  'Hydrocarbons,  'Water  sampling, 
'Recovery  wells,  Groundwater  pollution,  Moni- 
toring, Groundwater  quality,  Aquifers. 

When  liquid  hydrocarbons  leak  into  subsurface 
sediments,  a  common  technique  is  to  install  obser- 
vation wells  and  one  or  more  recovery  wells  to 
recover  the  liquid  hydrocarbons  from  the  subsur- 
face. Once  the  maximum  amount  of  liquid  hydro- 
carbons have  been  recovered  from  the  subsurface, 
it  is  usually  desirable  to  monitor  the  concentration 
of  dissolved  hydrocarbons  in  the  area  where  the 
liquid  hydrocarbons  existed.  Water  samples  can 
either  be  collected  from  observation  wells  or  from 
the  discharge  pump  from  the  recovery  well. 
Groundwater  samples  collected  from  the  discharge 
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of  the  groundwater  depression  pump  represent  the 
water  quality  of  the  aquifer  from  the  water  table 
surface  to  the  total  depth  of  the  recovery  well.  In 
contrast,  dissolved  hydrocarbon  samples  collected 
from  an  observation  well  usually  represent  the 
water  quality  of  the  aquifer  in  the  uppermost  part 
of  the  aquifer  where  the  groundwater  has  been  in 
contact  with  liquid  hydrocarbon  residuals.  Residu- 
al hydrocarbons  cling  to  the  well  screen,  gravel 
pack  and  aquifer  sediments.  Groundwater  in  con- 
tact with  liquid  hydrocarbon  residuals  will  have  a 
high  concentration  of  dissolved  hydrocarbons  that 
is  not  representative  of  the  entire  aquifer.  In  con- 
trast, residual  hydrocarbons  have  a  minor  effect  on 
the  groundwater  samples  collected  from  the  dis- 
charge of  the  recovery  well.  Therefore,  ground- 
water samples  collected  from  the  discharge  of  the 
recovery  well  are  more  representative  of  dissolved 
hydrocarbons  in  the  aquifer  than  samples  collected 
from  observation  wells  which  previously  con- 
tained liquid  hydrocarbons.  (See  also  W87-05128) 
(Lantz-PTT) 
W87-05143 


PUMPLNG  FROM  MULTIPLE  WELLS  RE- 
DUCES WATER  PRODUCTION  REQUIRE- 
MENTS: RECOVERY  OF  MOTOR  VEHICLE 
FUELS,  LONG  ISLAND,  N.Y., 

New  York  State  Dept.  of  Transportation,  Hyde 

Park.  Region  10. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05152 


TOLUENE  LOSS  INVESTIGATION  AND  RE- 
MEDIAL ACTION  AT  TWO  GEOLOGICALLY 
COMPLEX  INDUSTRIAL  SITES  IN  EASTERN 
NEBRASKA, 

Hoskins-Western-Sonderegger,  Inc.,  Lincoln,  NE. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05153 


DESIGN,  LNSTALLATION  AND  OPERATION 
OF  WITHDRAWAL  WELL  CONTAMLNANT 
RECOVERY  SYSTEMS, 

Davis  (Ken  E.)  Associates,  Baton  Rouge,  LA. 
J.  Fleniken,  and  W.  Landry. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWWA/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  397-405. 

Descriptors:  'Design  standards,  'Water  pollution 
treatment,  'Installation,  'Withdrawal  wells,  'Re- 
covery systems,  Cleanup  operations,  Groundwater 
pollution,  Water  pollution  treatment,  Aquifers, 
Flow  measurement,  Water  level. 

As  concern  for  and  emphasis  upon  the  environ- 
ment continues  to  grow,  more  and  more  attention 
is  being  given  to  the  cleanup  or  remediation  of 
waste  sites.  This  has  been  particularly  true  as  evi- 
denced by  the  ever  increasing  number  of  'Super 
Fund'  sites  which  are  currently  being  identified 
and  addressed  with  regard  to  cleanup.  Many  of  the 
sites  under  review  and  cleanup,  whether  'Super 
Fund'  or  otherwise,  are  ones  which  have  a  very 
high  potential  for  adversely  impacting  shallow 
groundwater  supplies.  As  a  result,  the  withdrawal 
well  is  becoming  increasingly  important  as  a  major 
tool  in  many  cleanup  operations.  The  withdrawal 
well  design  should  be  site  specific  and  its  use 
should  be  tailor-made  to  accomplish  the  intended 
objectives.  Prior  to  design  and  installation,  there 
should  be  a  thorough  understanding  of  site  specific 
geology,  hydrology  and  topography.  If  the  well  is 
to  be  used  for  remedial  purposes,  serious  consider- 
ation should  be  given  to  the  type  of  contaminants 
involved  and  materials  of  construction  should  be 
selected  accordingly.  Detailed  studies  of  the  aqui- 
fer yield  should  be  made  to  develop  the  most 
efficient  and  cost  effective  operation.  In  the  case  of 
remedial  wells,  extreme  care  should  be  given  to 
proper  installation  to  avoid  cross  contamination, 
additional  damage  to  the  environment,  and  the 
training  and  safety  of  the  personnel  involved  in 
both  installation  and  operation.  Provision  should 
be  made  in  the  design  of  the  system  for  adequate 
and  accurate  measurement  of  flows,   concentra- 
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tions,  and  water  levels.  Wherever  possible,  contin- 
uous recording  should  be  used  to  facilitate  accu- 
rate reporting.  Finally,  operation  and  maintenance 
of  the  well  system  is  very  critical  and  should  begin 
with  design  and  installation.  Once  the  withdrawal 
well  is  placed  on  line,  every  effort  should  be  made 
to  keep  it  operating  continuously  to  maximize  its 
potential.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05154 


ADVANTAGE  OF  UTILIZING  MULTIPLE  RE- 
COVERY WELLS  FOR  AQUIFER  RESTORA- 
TION, 

Groundwater  Technology,  Inc.,  Concord,  CA. 
W.  Smith. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  406-420,  7  fig. 

Descriptors:  'Recovery  wells,  •Aquifers, 
•Groundwater  quality,  *Water  pollution  treat- 
ment, Aquifer  management,  Hydrocarbons,  Clean- 
up operations,  Pump  wells,  Path  of  pollutants,  Fate 
of  pollutants,  Cost  analysis. 

A  case  study  depicts  a  groundwater  remediation 
system  designed  and  installed  to  contain  and  abate 
the  groundwater  degradation  associated  with  the 
inadvertant  release  of  petroleum  product  to  a 
major  potable  aquifer.  The  multiple  pumping  well 
abatement  program  was  successful  at  controlling 
the  dissolved  contaminant  plume  migration  while 
recovering  the  free  floating  product  plume.  The 
dissolved  plume  has  been  observed  to  be  con- 
trolled and  reduced  since  initiation  of  the  pumping 
program.  The  water  treatment  system  operated  as 
originally  designed  with  the  exception  of  the  addi- 
tion of  the  soluble  polyphosphate  reagent  to 
reduce  the  scaling  problems.  The  treatment  system 
has  consistently  reduced  influent  concentrations  to 
<100  ppb  total  hydrocarbons  as  required.  The 
utilization  of  multiple  pumping  wells  should  be 
considered  when  abating  groundwater  contamina- 
tion problems  in  very  high  water  producing 
aquifers  and  very  low  permeable  formations. 
Aquifers  that  yield  high  production  rates  for  water 
wells  are  conducive  to  rehabilitation  by  use  of 
multiple  pumping  wells,  as  the  installation  of  addi- 
tional wells  may  permit  greater  control  over  con- 
taminant movement  and  expedite  abatement  while 
minimizing  total  pumping  rates.  The  cost  of  the 
additional  pumping  wells  may  be  offset  by  the 
benefits  of  minimizing  the  dewatering  effects  on 
already  overdeveloped  aquifers  and  the  reduction 
of  the  time  involvement  of  the  abatement  project. 
In  case  of  contaminants  in  low  permeable  forma- 
tions, the  use  of  multiple  pumping  wells  may  be 
required  to  ensure  adequate  hydrological  control 
of  the  contaminant  plume.  One  pumping  well  may 
not  be  able  to  control  contaminant  movement  as 
low  aquifer  characteristics  of  the  formation  will 
hinder  the  development  of  extensive  radius  of  in- 
fluences around  a  pumping  well  thus  limiting  the 
recovery  wells'  effective  control.  The  use  of  multi- 
ple wells  for  hydrological  control  must  therefore 
be  considered  against  other  cost  effective  solutions. 
(See  also  W87-05128)  (Lantz-PTT) 
W87-05155 


DEGRADATION  OF  AROMATIC  HYDROCAR- 
BONS WITH  BACTERIA  FROM  ODL  CON- 
TAMINATED AQUD7ERS, 

Technical  Univ.  of  Denmark,  Lyngby.  Dept.  of 

Sanitary  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05156 


IN  SITU  BIOSURFACTANT  PRODUCTION: 
AN  AID  TO  THE  BIODEGRADATION  OF  OR- 
GANIC GROUND  WATER  CONTAMINANTS, 

Terra  Tech,  Inc.,  Pasadena,  CA. 
S.  B.  Wilson. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber  13-15,   1985,  The  Westin  Galleria,  Houston, 


Texas.  1986.  p  436-444,  1  fig,  1  tab,  21  ref. 

Descriptors:  'Biosurfactants,  'Fate  of  pollutants, 
•Biodegradation,  'Organic  compounds,  •Ground- 
water pollution,  Water  pollution  treatment,  Oil 
pollution,  Petrophysics,  Water  quality,  Oxygen, 
Endogenous  bacteria.  Temperature,  Pressure,  Geo- 
chemistry. 

In  recent  years,  worldwide  attention  has  been 
given  to  the  contamination  of  groundwater  re- 
sources by  petroleum  and  related  organic  com- 
pounds. With  the  realization  that  many  conven- 
tional remedies  for  handling  polluted  groundwater 
are  inadequate,  alternative  methods  of  in  situ  treat- 
ment are  being  sought  that  do  not  require  the 
costly  steps  of  contaminated  water  removal  and 
transportation.  In  situ  biodegradation  is  one  such 
treatment  alternative.  This  technology  makes  use 
of  bacteria,  endogeneous  or  introduced,  to  break 
down  organic  pollutants  within  the  aquifer  itself. 
Some  important  characteristics  of  aquifer  systems 
where  this  method  may  be  applied  are:  contami- 
nant characteristics,  petrophysical  characteristics, 
water  quality,  oxygen  concentration,  endogenous 
bacteria,  temperature  and  pressure,  and  geochemis- 
try. It  is  the  focus  of  this  paper  to  bring  attention 
to  the  developing  technology  of  biosurfactant  pro- 
duction. This  technology  has  the  potential  to  en- 
hance the  degradation  of  organic  pollutants  in  aq- 
uifer environments  by  greatly  improving  hydrocar- 
bon dispersion  and  bacterial  attachment  to  these 
contaminants.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05157 


BIOTRANSFORMATION  OF  PETROLEUM 
HYDROCARBONS  IN  DEEP  UNSATURATED 
SEDIMENTS, 

Geraghty  and  Miller,  Inc.,  Oak  Ridge,  TN. 
P.  D.  Kuhlmeier,  and  G.  L.  Sunderland. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  445-  462,  3  fig,  5  tab,  13  ref. 

Descriptors:  *Biodegradation,  *Water  pollution 
treatment,  •Oil  pollution,  'Hydrocarbons,  'Un- 
saturated sediments,  Cleanup  operations,  Gasoline, 
Groundwater  pollution,  Soil  contamination,  Ben- 
zene, Aerobic  conditions,  Bacteria,  Hydrogen  ion 
concentration,  Temperature,  Chemical  analysis. 

Biodegradation  can  be  used  as  a  very  effective 
cleanup  technique  for  gasoline  components  in  con- 
taminated soil  and  groundwater.  At  20  C  in  a  well- 
mixed,  aerated  environment,  the  USEPA  priority 
pollutant  gasoline  components  tested,  with  the  ex- 
ception of  benzene,  were  reduced  to  below  detec- 
tion limits  (LOD  =  1.0  ppb)  within  6.8  hours  in  all 
respirometer  vessels  tested  using  the  endigenous 
microbial  flora.  For  benzene,  concentrations  were 
reduced  more  than  99.9%  in  the  biological  test 
vessels;  a  37.5%  reduction  was  observed  in  the 
abiotic  control.  In  soils  recovered  from  relatively 
deep  locations  the  aerobic  bacterial  populations 
thrive  at  sufficient  quantities  to  allow  significant 
reduction  of  hazardous  constituents.  External 
oxygen  sources  appear  to  be  required  to  produce 
economical  results.  Venting  application  is  current- 
ly underway  at  the  site  to  provide  an  external 
oxygen  source.  Based  on  these  results,  biological 
treatment  is  a  viable  technique  to  environmentally 
restore  the  soil  and  groundwater  contaminated 
with  gasoline  in  deep  unsaturated  sediments.  Bio- 
logical treatment  would  involve  the  following:  (1) 
Nutrient  addition  to  support  the  growth  of  an 
increased  bacterial  population;  (2)  Maintenance  of 
pH  within  a  range  optimal  for  bacterial  growth 
(pH  6-8);  (3)  Maintenance  of  aerobic  conditions; 
(4)  Maintenance  of  a  minimum  temperature  of  50  F 
in  the  biological  treatment  system  and  in  all  areas 
on  the  site  requiring  biological  treatment;  and  (5) 
Monitoring  biological  activity  and  chemical  pa- 
rameters throughout  the  system.  (See  also  W87- 
05128)  (Lantz-PTT) 
W87-05158 


FEASIBnJTY  OF  TREATING  CONTAMINAT- 
ED GROUND  WATER  AT  A  HAZARDOUS 
WASTE  SITE, 


GCA   Corp.,    Bedford,    MA.   GCA   Technology 

Div. 

For  primary   bibliographic  entry  see   Field   5D. 

W87-05161 


SUBSURFACE  VENTING  OF  VAPORS  EMA- 
NATING FROM  HYDROCARBON  PRODUCT 
ON  GROUND  WATER, 

Radian  Corp.,  Austin,  TX. 
W.  L.  Crow,  E.  P.  Anderson,  and  E.  M.  Minugh. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/ API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  536-554,  6  fig,  3  tab,  2  ref. 

Descriptors:  'Vapors,  'Hydrocarbons,  'Ground- 
water pollution,  'Ventilation,  Vapor  recovery, 
Quantitative  analysis,  Qualitative  analysis,  Moni- 
toring, Water  pollution  treatment. 

An  American  Petroleum  Institute  sponsored  pilot- 
scale  subsurface  venting  system  study  was  per- 
formed to  evaluate  the  effectiveness  of  forced 
venting  techniques  in  controlling  and  removing 
hydrocarbon  vapors  from  a  subsurface  formation. 
Both  qualitative  and  quantitative  sampling  and 
analysis  procedures  developed  to  measure  hydro- 
carbon vapors  extracted  from  soil  are  described. 
Vapor  recovery  and  equivalent  liquid  product  re- 
covery rates  measured  at  varying  test  cell  evacu- 
ation rates  are  provided.  Two  identical  test  cells 
were  installed.  Each  cell  contained  16  vapor  moni- 
toring probes  spaced  at  distances  from  4  to  44  ft 
from  a  vapor  extraction  (vacuum)  well.  Each  cell 
was  also  configured  with  two  air  inlet  wells  to 
allow  atmospheric  air  to  enter  the  subsurface  for- 
mation. The  vapor  monitoring  probes  were  in- 
stalled at  three  discrete  elevations  above  the  capil- 
lary zone.  The  soil  venting  techniques  evaluated 
during  this  study  offer  an  alternative  approach  for 
controlling  and  eliminating  spilled  or  leaked  hy- 
drocarbons from  sand  or  gravel  formations  of  high 
porosity  and  moderate  permeability.  The  results  of 
this  field  study  indicate  that  soil  venting  techniques 
can  be  effective  in  controlling  and  eliminating  hy- 
drocarbon vapors  from  the  unsaturated  vadose 
zone.  Baseline  soil  vapor  measurements  at  the  site 
revealed  that  the  hydrocarbon  vapors  were  located 
primarily  in  a  narrow  zone  2  to  3  ft  above  the 
capillary  zone.  A  substantial  decrease  in  the  soil 
hydrocarbon  vapor  concentration  was  observed 
during  the  first  1-2  days  of  venting  during  each 
experiment.  The  most  dramatic  reduction  in  soil 
hydrocarbon  vapor  concentrations  was  observed 
at  probes  positioned  on  the  centerline  between  the 
vapor  recovery  wells  and  the  air  inlet  wells.  Mea- 
sureable  reductions  in  the  hydrocarbon  vapor  con- 
centration were  observed  at  distances  of  50  ft  from 
the  vapor  recovery  well  during  each  low  flow 
experiment.  The  results  clearly  demonstrate  that 
the  time  required  to  draw  down  the  hydrocarbon 
vapors  in  the  vadose  zone  was  much  shorter  than 
the  time  required  for  vapor  concentrations  to  rees- 
tablish to  original  baseline  levels.  (See  also  W87- 
05128)  (Lantz-PTT) 
W87-05162 


SODL  DECONTAMINATION  THROUGH  IN 
SITU  AIR  STROPPING  OF  VOLATDLE  ORGAN- 
ICS  -  A  PDLOT  DEMONSTRATION, 

Weston  (Roy  F),  Inc.,  West  Chester,  PA. 
M.  F.  Coia,  M.  H.  Corbin,  and  G.  Anastos. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  555-564,  3  fig,  2  tab. 

Descriptors:  'Soil  contamination,  'Volatile  organ- 
ics,  *Pilot  tests,  'Air  stripping,  Water  pollution 
treatment,  Decontamination,  Soil  characteristics. 
Chemical  analysis,  Model  studies. 

The  contamination  of  soils  and  groundwater  from 
past  waste  solvent  handling  and  disposal  practices 
has  been  identified  as  one  of  the  predominant  envi- 
ronmental concerns  throughout  the  nation.  Numer- 
ous industrial  locations  and  abandoned  hazardous 
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waste  sites  are  plagued  with  solvent-related  con- 
tamination problems  resulting  from  chlorinated 
volatile  organics  in  the  soil  and  groundwater.  Due 
to  the  mobility  and  volatility  of  most  chlorinated 
volatile  organics,  control  of  the  contaminant 
source  area  is  difficult,  and  long-term  impacts  on 
groundwater  quality  are  prevalent.  While  ground- 
water treatment  is  widely  understood  and  prac- 
ticed as  a  cleanup  strategy,  soil  decontamination  or 
treatment  techniques  are  still  handled  as  innovative 
technologies.  The  primary  accepted  alternatives 
for  mitigating  volatile  organic  soil  contamination 
have  involved  either  site  isolation  through  capping 
or  excavation  with  ultimate  disposal  in  an  appro- 
priate landfill  facility.  A  field  demonstration  of  one 
such  innovative  technique  for  soil  decontamina- 
tion, in  situ  air  stripping  of  chlorinated  volatile 
organics  from  identified  solvent-contaminated  soils 
was  conducted  on  a  pilot  scale.  The  project  dem- 
onstrated that  trichloroethylene  can  be  effectively 
removed  through  the  use  of  forced  air  ventilation 
systems  In  situ  air  stripping  may  have  application 
where  volatile  organic  contaminants  are  of  pri- 
mary concern  from  a  remedial  action  standpoint. 
Some  potential  limitations,  however,  should  be 
noted,  since  additional  research  is  required  in  the 
following  general  areas:  The  effects  of  various  soil 
types  and  the  presence  of  perched  water  zones  on 
air  stripping  effectiveness  is  unknown;  Detailed 
laboratory-scale  investigations  are  needed  to  evalu- 
ate contaminant  migration  potentials  for  various 
soil  types  and  chemical  constituents;  Air  emissions 
modelling  is  needed  to  assess  critical  contaminant 
concentrations  in  the  exhaust  gases  as  well  as  the 
regulatory  requirements  for  exhaust  air  emissions 
treatment.  (See  also  W87-05128)  (Lantz-PTT) 
W87-05163 

6.  WATER  RESOURCES 
PLANNING 


6A.  Techniques  Of  Planning 


INTEGRATED,  MULTI-FUNCTIONAL  AP- 
PROACH TO  WATER  RESOURCES  MANAGE- 
MENT, 

Thames    Water    Authority    (England).    Northern 

Div. 

D.  G.  Jamieson. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 

No.  4,  p  501-514,  December  1986.  4  fig,  9  ref. 

Descriptors:  *River  basins,  'Water  resources  man- 
agement, 'Optimization,  'Planning,  'Long  term 
planning,  'Management  planning,  'Multiobjective 
planning,  'Simulation  analysis,  Mathematical  stud- 
ies, United  Kingdom. 

Water  resources  management  is  defined  in  its 
broadest  terms  and  deemed  to  encompass  all  water 
related  aspects  of  river  basin  management  and 
from  long  term  planning  through  to  real  time 
operational  control.  Bearing  in  mind  the  increasing 
pressure  on  finite  resources,  an  integrated,  multi- 
functional approach  is  advocated  in  which  differ- 
ent analytical  procedures  are  used  at  the  various 
stages  of  decision  making.  These  include  mathe- 
matical programming,  large  scale  simulation,  and 
optimal  control  theory.  By  way  of  example,  the 
application  of  these  techniques  to  water  resources 
in  the  United  Kingdom  is  briefly  described.  It  is 
recommended  that  future  theoretical  work  should 
place  more  emphasis  on  ease  of  application.  (Au- 
thor's abstract) 
W87-04561 


INTERNATIONAL  COOPERATION  IN 
WATER  RESOURCES  MANAGEMENT  -  HELP- 
ING NATIONS  TO  HELP  THEMSELVES, 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,  Paris  (France).  Div.  of  Water 
Sciences. 

For  primary  bibliographic  entry  see  Field  6F. 
W87-04562 


PLANNING  MODEL  FOR  OPTIMAL  HYDRO 
SYSTEM  EXPANSION, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 


Control  Engineering  Lab. 
P.  Lautala,  H.  Valisuo,  and  M.  Autti. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  10,  p  33-39,  October  1986. 
10  fig,  2  tab,  Href. 

Descriptors:  'Mathematical  models,  'Planning, 
'Optimization,  'Management  planning,  'Hydro- 
electric power,  'Computer  programs,  'Hydroelec- 
tric plants,  Reservoirs,  Performance  evaluation. 

Expansion  planning  of  hydropower  systems  with 
hydraulically  connected  powerplants  is  discussed, 
with  emphasis  on  the  capacity  to  cover  daily  load 
variations  through  the  year.  Production  curves  are 
presented  for  the  evaluation  of  weekly  average 
production.  Two  methods,  optimal  loop  control 
and  closed  loop  control,  are  presented  for  the 
determination  of  the  operation  strategy  of  the 
system  and  use  of  the  results  to  determine  optimal 
harnessing  of  the  system  is  shown.  An  interactive 
minicomputer  program  package  was  developed 
based  on  the  present  methods,  and  its  results  for  a 
system  of  5  reservoirs  and  10  plants  are  presented. 
(Author's  abstract) 
W87-04783 


MANAGEMENT   OF   WATER   RESOURCES   - 
ROLE  OF  THE  WATER  SUPPLIERS, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04788 


DISTRIBUTION  AND  TRANSPORTATION  OF 
WATER  -  THE  PRESENT  STATE  OF  THE  ART 
AND  A  LOOK  INTO  THE  FUTURE, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04789 


6B.  Evaluation  Process 


INTEGRATED,  MULTI-FUNCTIONAL  AP- 
PROACH TO  WATER  RESOURCES  MANAGE- 
MENT, 

Thames    Water    Authority    (England).    Northern 

Div. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-04561 

6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


OPTIONS  FOR  FINANCING  ACID  RAIN  CON- 
TROLS, 

Georgia  Univ.,  Athens.  Inst,  of  Natural  Resources. 
J.  L.  Regens,  and  R.  W.  Rycroft. 
Natural  Resources  Journal  NRJOAB,  Vol.  26,  No. 
3,  p  519-549,  Summer  1986.  5  tab,  79  ref. 

Descriptors:  'Acid  rain,  'Rainfall,  'Water  pollu- 
tion control,  'Air  pollution  control,  'Financing, 
'Economic  aspects,  'Political  aspects,  Political  re- 
straints, Policy  making,  Scientific  aspects. 

Acid  rain,  the  common  term  for  the  wet  and  dry 
processes  for  the  deposition  of  acidic  inputs  into 
ecosystems,  has  become  the  focus  of  much  scientif- 
ic research  and  has  become  an  issue  of  environ- 
mental concern.  Scientific  and  economic  aspects  of 
acid  rain  were  reviewed  and  some  cost  estimates 
were  presented.  Various  alternatives  for  financing 
control  costs,  including  the  electric  utility  rate- 
making  process  which  is  one  of  the  more  common- 
ly discussed  financial  alternatives,  were  detailed. 
The  alternatives  to  the  electric  utility  rate-making 
process  are  generally  less  economically  efficient, 
but  may  allocate  the  cost  over  a  broader  segment 
of  the  population.  The  political  implications  of  the 
alternatives  were  discussed  and  patterns  of  interest 
group  mobilization  and  interaction  were  presented. 
(Wood-PTT) 
W87-04568 


OVERVTEW    OF   GRANTS    FOR    SEWERAGE 
FACnJTIES, 

For  primary  bibliographic  entry   see   Field   5D. 
W87-04809 


RECENT  SEWAGE  FINANCING  IN  PENNSYL- 
VANIA, 

Collings,  Legg,  Mason,  Inc.,  Philadelphia,  PA. 
For  primary  bibliographic   entry   see   Field   5D. 
W87-04810 


ECONOMICS   OF   REMOTE   METER   READ- 
ING, 

Northern  Illinois  Water  Corp.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04906 


6D.  Water  Demand 


AGRICULTURAL  WATER  DEMAND  IN 
NORTHEAST  LOUISIANA,  1982-2000, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Ag- 
ricultural Economics  and  Agribusiness. 
S.  A.  Henning. 

Louisiana  Agriculture,  Vol.  30,  No.  1,  p  14-15, 
Autumn  1986.  1  tab. 

Descriptors:  'Louisiana,  'Water  demand,  'Agri- 
cultural water  demand,  'Soybeans,  'Cotton,  'Irri- 
gation efficiency,  'Water  conservation,  Economic 
aspects,  Commercial  catfish  production,  Predic- 
tion, Aquaculture,  Fisheries. 

A  study  was  conducted  of  agricultural  crop  water 
demand  in  11  northeast  Louisiana  parishes  (Cald- 
well, Catahoula,  Concordia,  East  Carroll,  Frank- 
lin, Madison,  Morehouse,  Ouachita,  Richland, 
Tensas,  West  Carroll).  Future  demand  for  target 
years  1990  and  2000  were  projected  under  two 
scenarios:  (1)  with  current  irrigation  technology 
and  average  rainfall  conditions  and  (2)  with  the 
same  conditions,  except  that  water  conservation 
methods  are  applied  to  increase  irrigation  efficien- 
cy. The  results  indicated  economic  potential  for 
expanding  irrigation  of  crops  and  aquaculture  in 
northeast  Louisiana.  Under  current  cost  and  price 
relationships,  there  seems  to  be  considerable  room 
for  growth  in  irrigated  soybeans  and  cotton.  The 
potential  for  commercial  catfish  production  has  not 
been  determined  for  the  study  area,  but  is  expected 
to  expand  in  response  to  processing  and  marketing 
improvements.  (Rochester-PTT) 
W87-04367 


ESTIMATION  OF  THE  SHARE  OF  EACH 
WATER  SOURCE  FOR  ADULTS  IN  FRANCE: 
WATER  INTAKE  PROVIDED  TO  FRENCH 
ADULTS, 

BSN  S.A.,  Paris  (France). 

J.  M.  Antoine,  C.  Magliola,  F.  Couzy,  G.  Darret, 

and  J.  P.  Mareschi. 

Annals  of  Nutrition  and  Metabolism  ANUMDS, 

Vol.  30,  No.  6,  p  407-414,  November-December 

1986.  2  fig,  5  tab,  18  ref. 

Descriptors:  'Water  distribution,  'Water  sources, 
'Adult  water  use,  'Water  use,  'Drinking  water, 
'Potable  water,  France,  Endogenous  water,  Food 
habits,  Beverages,  Tap  water  use. 

The  approximate  amount  of  the  different  water 
intakes  for  an  adult  population  consuming  11.8 
MJ/day  (2,837  kcal/day),  where  1.4  MJ  (337  kcal) 
are  provided  by  beverages,  is  calculated  to  be  2.7 
liter/day.  These  intakes  include:  (1)  'invisible  in- 
takes' supplied  by  endogenous  water  (348  ml/ 
12.9%)  and  water  contained  in  food,  fruit  or  dairy 
products  (1.008  ml/37.6%),  and  (2)  'visible  intakes' 
provided  by  water  contained  in  commercialized 
beverages  such  as  bottled  water,  fruit  juices,  sodas, 
fruit  drinks,  alcoholic  drinks  (678  ml/25.3%)  and 
tap  water  (estimate/650  ml/24.2%).  We  advise  that 
consumption  studies  be  carried  out  according  to 
the  various  age  brackets.  (Author's  abstract) 
W87-04600 


TRENDS  EN  THIRD  WORLD  HYDRO  DEVEL- 
OPMENT, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04782 


POLICY     RELEVANCE     IN     STUDIES     OF 
URBAN  RESIDENTIAL  WATER  DEMAND, 


% 


■ 
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Arizona  Univ.,  Tucson.  Dept.  of  Agricultural  Eco- 
nomics. 

W.  E.  Martin,  and  J.  F.  Thomas. 
Water  Resources  Research  WRERAQ,  Vol.  22, 
No.  13,  p  1735-1741,  December  1986.  3  fig,  1  tab, 
24  ref. 

Descriptors:  'Policy  making,  'Urban  areas, 
•Water  demand,  *Water  supply,  'Domestic  water, 
'Mathematical  models,  'Model  studies,  'Demand 
elasticity,  Pricing,  Economic  aspects.  Water  use, 
Residential  water  use,  Comparison  studies. 

A  large  number  of  studies  of  the  demand  for  urban 
water  have  appeared  in  the  literature.  The  discus- 
sions have  focused  on  the  variables  to  include  in 
the  model  in  addition  to  water  quantity  and  price, 
the  best  functional  forms  to  use  in  statistical  estima- 
tion, the  types  of  data  used,  and  the  magnitudes  of 
the  estimated  price  and  income  elasticities.  The 
basic  interest  has  been  in  estimates  of  elasticities 
(normally  measured  and  reported  only  at  the  mean 
of  price  and  quantity).  Precise  estimates  of  demand 
elasticities  for  a  given  area  may  not  be  necessary 
for  policy  purposes.  Given  the  general  nature  of 
the  demand  for  urban  water,  simple  cross-sectional 
comparisons  of  prices  and  quantities  in  similar 
areas  may  be  most  reliable  for  policy  use.  Short- 
run  elasticities  give  little  information  for  policy 
purposes.  Comparison  of  well-defined  price  and 
quantity  data  from  four  cities  (Coober  Pedy  and 
Perth,  Australia,  and  Phoenix  and  Tucson  in  Ari- 
zona) and  one  small  country  (Kuwait)  with  similar 
arid  environments  suggests  a  long-run  price  elastic- 
ity for  residential  water  of  about  -0.5  over  a  wide 
range  of  water  prices.  The  potential  for  price  ad- 
justments to  affect  use  is  enormous.  (Alexander- 
PTT) 
W87-04939 


EMERGENCY     WATER     PLANNING     PRO- 
GRAM, 

Louisiana  Dept.  of  Health  and  Human  Resources, 

New  Orleans. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-04998 

6E.  Water  Law  and  Institutions 


FULL  SPEED  AHEAD:  WATER  RESOURCES 
BILL  PUMPS  MONEY  AND  ENERGY  TO 
CORPS, 

P.  Hoffman,  and  B.  Lamb. 

Engineering  News-Record  ENREAU,  Vol.  217, 

No.  18,  p  13-14,  October  30,  1986. 

Descriptors:  'Construction,  'Water  law,  'Water 
Resources  Bill,  'Corps  of  Engineers,  'Legislation, 
'Management  planning,  Pumped-storage,  Flood 
control,  Powerhouses,  Dredging,  Lock  and  dam 
facilities,  Rehabilitation,  Personnel. 

The  recently  passed  $16.3  billion  omnibus  water 
resources  bill  includes  at  least  70  new  starts  of 
Corps  of  Engineers  projects.  Of  262  new  starts  and 
studies  authorized,  1 89  are  subject  to  review  by  the 
Corps  of  Engineers  and  the  Secretary  of  the  Army. 
Among  those  most  likely  to  be  approved  are 
pumped-storage  projects,  flood  control  projects, 
additional  powerhouses,  dredging  and  deepening 
of  channels,  and  new  lock  and  dam  facilities.  A 
new  feature  of  the  omnibus  bill  is  the  establishment 
of  a  5-yr  obligation  ceiling  for  construction;  the 
1987  ceiling  is  $1.4  billion,  with  $100  million  in- 
creases in  the  ceiling  each  year  until  1990,  when  it 
reaches  $1.8  billion.  The  approval  of  this  legisla- 
tion came  just  in  time  to  prevent  staff  cuts  accord- 
ing to  Bory  Steinberg,  chief  of  the  Corps's  policy, 
review,  and  initiatives  division.  (Rochester-PTT) 
W87-04372 


ADAPTIVE       MANAGEMENT:       LEARNING 

FROM  THE  COLUMBIA  RTVER  BASIN  FISH 

AND  WILDLIFE  PROGRAM, 

Washington  Univ.,  Seattle. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-04436 


REEXAMINING  THE  PARITY  PROMISE: 
MORE  CHALLENGES  THAN  SUCCESSES  TO 
THE  IMPLEMENTATION  OF  THE  COLUM- 
BIA BASIN  FISH  AND  WILDLIFE  PROGRAM, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
M.  C.  Blumm. 

Environmental  Law,  Vol.  16,  No.  3,  p  461-515, 
Spring  1986.  263  ref. 

Descriptors:  'Columbia  River  Basin  Fish  and 
Wildlife  Program,  'Northwest  Power  Act, 
•Northwest  Power  Planning  Council,  'Pacific 
Northwest,  'Water  law,  'Fish,  Salmon,  Trout, 
Fish  passages,  Environmental  protection. 

The  Columbia  Basin  Fish  and  Wildlife  Program  is 
the  centerpiece  of  continuing  efforts  to  preserve 
and  restore  salmon  and  steelhead  runs  in  the 
Northwest.  The  directives  of  the  Northwest 
Power  Act  which  authorized  the  program  and 
evaluates  the  first  three-and-a-half  years  of  pro- 
gram implementation,  including  amendments 
adopted  by  the  Northwest  Power  Planning  Coun- 
cil in  1984,  1985,  and  1986  are  examined.  Several 
impending  threats  to  successful  implementation, 
ranging  from  constitutional  challenges  to  the 
Council,  to  electric  power  exports  to  California,  to 
widespread  reluctance  on  the  part  of  federal  water 
project  operators  and  regulators  to  carry  out  vari- 
ous program  provisions  are  surveyed.  It  was  con- 
cluded that  these  threats,  along  with  the  North- 
west Power  Planning  Council's  reluctance  to  ap- 
prove increased  fish  passage  protection  in  1986, 
indicate  an  uncertain  future  for  the  program  and  its 
restoration  goals.  (Author's  abstract) 
W87-04437 


MISPLACED  ROLE  OF  COST-BENEFIT 
ANALYSIS  IN  COLUMBIA  BASIN  FISHERY 
MITIGATION, 

R.  C.  Lothrop. 

Environmental  Law,  Vol.   16,  No.  3,  p  517-554, 

Spring  1986.  141  ref. 

Descriptors:  'Cost-benefit  analysis,  'Columbia 
River  Basin,  'Fish  and  Wildlife  Coordination  Act, 
'Northwest  Power  Act,  'Water  law,  'Fish, 
Salmon,  Trout,  Fish  migration,  Spawning,  Hydro- 
electric power,  Pacific  Ocean,  Treaty  rights. 

Prior  to  the  1850's,  the  Columbia  River  Basin 
produced  eleven  to  sixteen  million  salmon  and 
steelhead;  today  it  produces  two  and  one-half  mil- 
lion. As  many  as  eighty  percent  of  the  juvenile  fish 
migrating  from  headwater  spawning  and  rearing 
areas  to  the  Pacific  Ocean  will  perish  en  route  due 
to  hydroelectric  project  impacts.  Post  mitigation 
efforts,  intended  to  offset  these  impacts,  have  been 
hampered  by  erroneous  interpretations  of  the  Fish 
and  Wildlife  Coordination  Act,  which  subjected 
fisheries  mitigation  to  the  litmus  test  of  cost-benefit 
analysis.  Distributive  effects,  inconsistent  with  the 
treaty  fishing  rights  of  the  Columbia  River  Indian 
tribes,  ensued  from  these  economic  analyses.  The 
Northwest  Power  Act  underscores  the  primacy  of 
sound  biological  objectives  over  considerations  of 
cost  and  offers  the  opportunity  to  make  whole  the 
injuries  suffered  by  the  fisheries  of  the  Columbia 
River  Basin.  (Author's  abstract) 
W87-04438 


FERCS  MID-COLUMBIA  PROCEEDING:  TEN 
YEARS  AND  STILL  COUNTING, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Office  of  General  Counsel. 
F.  L.  Bodi. 

Environmental  Law,  Vol.  16,  No.  3,  p  555-581, 
Spring  1986.  149  ref. 

Descriptors:  'Federal  Energy  Regulatory  Com- 
mission, 'Columbia  River,  'Water  law,  'Fish, 
Salmon,  Trout,  Indian  tribes,  Hydroelectric  power, 
Licensing,  Environmental  protection,  Dams. 

The  Federal  Energy  Regulatory  Commission's 
(FERC)  mid-Columbia  proceeding  had  its  roots 
over  ten  years  ago,  when  state  and  federal  fishery 
agencies  and  Indian  tribes  formally  requested  miti- 
gation for  the  impacts  of  five  Public  Utility  Dis- 
trict (PUD)  dams.  These  dams  take  a  considerable 


toll  on  salmon  and  steelhead  populations  in  the 
Columbia  River,  a  toll  which  was  largely  unad- 
dressed  when  the  PUD  dams  were  originally  li- 
censed. The  development  of  the  mid-Columbia 
proceeding  is  traced.  The  issues  and  the  positions 
of  the  parties  are  outlined,  and  the  key  administra- 
tive milestones  in  the  proceeding  are  highlighted. 
It  was  concluded  that  in  the  interest  of  the  fishery 
resource,  effective  interim  steps  leading  to  long- 
term  fish  protection  measures  are  still  needed  at  all 
five  PUD  dams.  Further,  if  the  fishery  resource  is 
to  be  adequately  protected  at  new  hydroelectric 
projects,  FERC  must  establish  fish  protection  con- 
ditions at  the  same  time  power  approvals  are  grant- 
ed through  license  issuance.  Only  in  this  way  can 
the  delays  in  fish  mitigation  inherent  in  the  mid- 
Columbia  proceeding  be  avoided.  (Author's  ab- 
stract) 
W87-04439 


SMALL  SCALE  HYDROPOWER  AND  ANAD- 
ROMOUS  FISH:  LESSONS  AND  QUESTIONS 
FROM  THE  WINCHESTER  DAM  CONTRO- 
VERSY, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
M.  C.  Blumm,  and  B.  Kloos. 
Environmental  Law,  Vol.   16,  No.  3,  p  583-637, 
Spring  1986.  279  ref. 

Descriptors:  'Hydroelectric  power,  'Federal 
Energy  Regulatory  Commission,  'Water  law,  'Na- 
tional Marine  Fisheries  Service,  'National  Envi- 
ronmental Policy  Act,  Construction,  Dams,  Oper- 
ations, Licensing,  Environmental  protection. 

The  authors  use  the  authorization  of  the  controver- 
sial Winchester  project  on  Oregon's  North 
Umpqua  River  as  a  case  study  to  examine  federal 
and  state  regulatory  schemes  governing  small-scale 
hydropower.  Between  1982  and  1985  this  1.5 
megawatt  project  received  state  and  federal  ap- 
provals, was  constructed,  and  experienced  two 
years  of  troubled  operation  before  it  was  shut 
down.  The  authors  show  how  the  project  led  the 
Oregon  Legislature  to  reform  the  state's  standards 
for  hydroelectric  permits,  and  how  it  induced  the 
Federal  Energy  Regulatory  Commission  to  inter- 
pret away  the  ability  of  the  National  Marine  Fish- 
eries Service  to  prescribe  binding  conditions  on 
projects  qualifying  for  exemptions  from  federal 
licenses.  They  also  explain  why  FERC's  failure  to 
satisfy  the  requirements  of  the  National  Environ- 
mental Policy  Act  caused  the  project  to  shut  down 
in  December  1985,  and  they  make  detailed  recom- 
mendations as  to  how  the  federal  program  author- 
izing small  hydroelectric  projects  can  comply  with 
NEPA.  The  authors  argue  that  federal  and  state 
fishery  agencies  should  insist  the  Winchester 
project  not  restart  until  FERC  prepares  an  envi- 
ronmental impact  statement  on  the  effects  of  the 
project  and  a  proposed  replacement  dam  on  the 
North  Umpqua's  anadromous  fish  runs.  (Author's 
abstract) 
W87-04440 


REVrvTNG  THE  FEDERAL  POWER  ACTS 
COMPREHENSrVE  PLAN  REQUIREMENT:  A 
HISTORY  OF  NEGLECT  AND  PROSPECTS 
FOR  THE  FUTURE, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
D.  H.  Cole. 

Environmental  Law,  Vol.  16,  No.  3,  p  639-671, 
Spring  1986.  184  ref. 

Descriptors:  'Federal  Power  Act,  'Hydroelectric 
power,  'Federal  Power  Commission,  'Federal 
Energy  Regulatory  Commission,  'Water  law, 
•Fish,  Licensing,  Administration,  Legislation, 
River  basins,  Environmental  protection,  Compre- 
hensive planning. 

In  1920,  Congress  enacted  the  Federal  Power  Act 
(FPA)  to  secure  inexpensive  and  widely  available 
power  through  federal  licensing  of  private  hydro- 
electric development  in  accordance  with  a  'com- 
prehensive plan'.  The  Federal  Power  Commission 
(FPC)  was  charged  with  administering  the  statute 
and  undertook  its  planning  obligations  with  dili- 
gence, preparing  plans  for  at  least  two  river  basins. 
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However,  chronic  manpower  and  resource  defi- 
ciencies soon  led  the  FPC  to  neglect  Congress' 
planning  directive.  No  comprehensive  plans  have 
been  produced  since  1930,  either  by  the  FPC  or  its 
successor,  the  Federal  Energy  Regulatory  Com- 
mission (FERC).  This  failure  to  plan,  combined 
with  the  avalanche  of  hydro-license  applications 
caused  by  recently  enacted  federal  subsidies,  has 
exposed  serious  flaws  in  FERC's  licensing  process, 
flaws  which  result  in  haphazard  development  and 
inefficient  dedication  of  basin-wide  resources,  in- 
cluding anadromous  fish.  The  flaws  in  federal  hy- 
dropower  licensing  resulting  from  FERC's  refusal 
to  plan  for  development  are  examined,  explicates 
the  benefits  of  comprehensive  planning,  and  the 
history  of  federal  hydropower  legislation  is  traced. 
This  history  proves  that  Congress  intended  the 
FPC  and  FERC  to  prepare  'real'  plans  before 
permitting  or  licensing  projects.  Finally,  current 
efforts  in  Congress  and  the  courts  to  reinforce  the 
FPA's  planning  mandate  are  examined.  The  author 
concludes  that  comprehensive  plans  offer  the  best 
hope  for  rational  decision  making  about  the  future 
of  the  nation's  river  resources.  (Author's  abstract) 
W87-04441 


CUMULATIVE  IMPACTS  OF  HYDROPOWER 
DEVELOPMENT  UNDER  NEPA, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
D.  K.  Eckberg. 

Environmental  Law,  Vol.  16,  No.  3,  p  673-703, 
Spring  1986.  123  ref. 

Descriptors:  *  Environmental  impact,  •Hydroelec- 
tric power,  'National  Environmental  Policy  Act, 
•Water  law,  'Federal  Energy  Regulatory  Com- 
mission, River  basins,  Construction,  Fish,  Dams, 
Administration,  Licensing. 

Federal  legislation  aimed  at  encouraging  the  devel- 
opment of  renewable  energy  resources  has  pro- 
duced an  unprecedented  national  hydropower 
boom,  leading  hydropower  project  developers  to 
propose  the  construction  of  multiple  projects  on 
single  river  basins  throughout  the  country.  Other 
users  of  the  river  basins  and  federal  and  state 
planning  agencies  have  become  increasingly  con- 
cerned that  the  cumulative  effects  of  these  projects 
might  destroy  important  river  resources  such  as 
migrating  fish  stocks,  wildlife,  and  recreational 
pursuits.  The  Federal  Energy  Regulatory  Commis- 
sion (FERC)  is  responsible  for  authorizing  these 
projects.  It  is  suggested  that  to  comply  with 
NEPA  and  thereby  eliminate  the  unnecessary  deg- 
radation of  important  river  resources,  FERC 
should  assess  hydropower  development  on  a  basin- 
wide  scale,  considering  the  cumulative  impacts  of 
all  hydropower  preliminary  permits,  licenses,  ex- 
emptions, and  non-hydropower  activities  affecting 
common  river  resources.  (Author's  abstract) 
W87-04442 


EVOLUTION  OF  A  NEW  COMPREHENSD/E 
PLAN  FOR  MANAGING  COLUMBIA  RTVER 
ANADROMOUS  FISH, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
P.  H.  Harrison. 

Environmental  Law,  Vol.  16,  No.  3,  p  705-729, 
Spring  1986.  105  ref. 

Descriptors:  'Columbia  River,  'Indian  treaty 
rights,  'United  States-Canada  Pacific  Salmon 
Treaty,  'Pacific  Northwest,  'Water  law,  'Conser- 
vation, 'Fish,  Salmon,  Trout,  Economic  aspects, 
Cultural  aspects,  Environmental  protection,  Com- 
prehensive planning. 

After  years  of  unresolved  litigation  pitting  state 
conservation  regulations  against  Indian  treaty 
rights,  Oregon,  Washington,  Idaho,  and  the  treaty 
tribes  are  negotiating  a  new  plan  to  manage  Co- 
lumbia River  anadromous  fish.  Current  circum- 
stances, including  certification  of  the  United 
States-Canada  Pacific  Salmon  Treaty,  increased 
emphasis  on  salmon  and  steelhead  production,  and 
a  growing  mutual  respect  between  parties,  favor 
the  successful  development  and  implementation  of 
this  plan.  If  the  plan  succeeds,  it  could  provide  a 
model  for  the  comprehensive  management  of  a 
migratory  resource  across  both  geographical  and 


cultural  boundaries.  The  history  of  the  conflict 
between  the  states  and  the  tribes  is  reviewed  and 
the  evolution  of  a  comprehensive  management 
plan  for  Columbia  River  salmon  and  steelhead 
trout  is  traced.  The  author  concludes  that  a  resolu- 
tion of  remaining  political  problems  is  both  possi- 
ble and  imperative  for  the  survival  of  a  resource 
that  has  long  been  a  significant  part  of  the  history, 
culture,  and  economy  of  the  Pacific  Northwest. 
(Author's  abstract) 
W87-04443 


FEDERAL  ENVIRONMENTAL  REGULATION 
IN  CANADA, 

British  Columbia  Univ.,  Vancouver.  Policy  Analy- 
sis Div. 
P.  N.  Nemetz. 

Natural  Resources  Journal  NRJOAB,  Vol.  26,  No. 
3,  p  551-608,  Summer  1986.  20  tab,  258  ref. 

Descriptors:  'Environmental  control,  'Pollution 
control,  'Environmental  policy,  'Environmental 
protection,  'Regulations,  'Canada,  'Federal  regu- 
lation, United  States,  Federal  jurisdiction,  Legal 
aspects. 

An  overview  and  assessment  of  federal  environ- 
mental regulation  in  Canada  is  presented  along 
with  contrasts  and  similarities  with  the  U.S. 
system.  It  was  concluded  that,  despite  the  activity 
of  most  provincial  governments  in  the  area  of 
pollution  control,  a  continuing  federal  presence  is 
required  to  maintain  an  effective  system  of  envi- 
ronmental protection.  Although  certain  features  of 
the  Canadian  approach  suggest,  in  principle,  a 
higher  degree  of  economic  efficiency  and  adminis- 
trative effectiveness  than  the  U.  S.  model,  Canadi- 
an environmental  control  remains  imperfect  and 
incomplete.  The  structure  of  environmental  regula- 
tion in  Canada  was  reviewed  and  seven  issues 
which  bear  directly  on  the  assessment  of  the 
system,  particularly  in  relation  to  the  role  of  the 
federal  government,  were  discussed.  (Wood-PTT) 
W87-04569 


COUNTERING  ENVntONMENTAL  CRIMES, 

Department  of  Justice,  Washington,  DC.  Environ- 
mental Crimes  Unit. 
J.  W.  Starr. 

Boston  College  Environmental  Affairs  Law 
Review  BCERDX,  Vol.  13,  No.  3,  p  379-395, 
1986.  51  ref. 

Descriptors:  'Water  law,  'Environmental  crimes, 
'Water  pollution  control,  'Water  pollution  pre- 
vention, 'Legal  aspects,  'Environmental  protec- 
tion, Protection,  Environmental  policy,  Public 
policy,  Regulations,  Administrative  regulations. 

A  summary  of  the  history  behind  the  establishment 
of  environmental  protection  statutes  was  present- 
ed. These  statutes  attempt  to  balance  industrial 
needs  with  the  important  goal  of  protecting  the 
public  health  and  welfare  while  preserving  natural 
resources.  They  reflect  a  new  and  widespread 
public  concern  which  demands  a  strong  response 
to  environmental  abuse  including  criminal  sanc- 
tions for  violations  of  enacted  environmental  laws 
and  permitting  incarceration  among  the  allowed 
penalties.  Federal  programs,  statutes,  acts,  and  sev- 
eral sample  cases  were  reviewed.  (Wood-PTT) 
W87-04659 


BESATIONAL         GABCIKOVO-NAGYMAROS 
PROJECT, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04776 


PUBLIC     RELATIONS     FOR    THE     PUBLIC 
WATER  SUPPLY  IN  YEARS  TO  COME, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04785 


OVERCOMING  A  SEWER  MORATORIUM, 

For  primary  bibliographic   entry   see  Field   5D. 
W87-04805 


FUNCTIONS  AND  ACTTVITIES  OF  GROUND- 
WATER PROTECTION:  IMPLICATIONS  FOR 
ESSTITUTIONAL  COORDINATION, 

Oklahoma    Univ.,    Norman.    Environmental    and 

Ground  Water  Inst. 

L.  Canter. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

219-224,  1986.  4  ref. 

Descriptors:  'Groundwater  management,  'Water 
quality  control,  'Governmental  interrelations,  In- 
stitutions, Financing,  Groundwater  development, 
Groundwater  pollution,  Jurisdiction,  Legal  as- 
pects. 

Program  functions  and  activities  and  various 
policy  issues  associated  with  institutional  coordina- 
tion for  groundwater  protection  programs  are 
given.  Multiple  functions  and  activities  of  a  state  or 
local  groundwater  protection  program,  needs  of 
institutional  coordination  based  on  program  func- 
tions and  activities,  general  observations  relative  to 
the  functions  and  activities  of  a  groundwater  pro- 
tection program,  and  key  policy  issues  are  cov- 
ered. The  seven  key  institutional  policy  issues  iden- 
tified are:  (1)  coordination  among  governmental 
entities,  (2)  the  need  for  technical  as  well  as  policy- 
oriented  information,  (3)  finding  appropriate  meth- 
ods for  achieving  an  optimum  mix  of  funding 
sources,  (4)  problems  of  groundwater  resource 
ownership,  (5)  institutional  coordination  between 
those  with  groundwater  quantity  responsibilities 
and  those  whose  responsibility  is  groundwater 
quality,  (6)  additional  technical  issues  (under- 
ground storage  tanks,  groundwater  quality  stand- 
ards, aquifer  classification),  and  (7)  problems  of 
jurisdiction  for  groundwater  resources  that  cross 
political  boundaries  and  resolving  the  disputes  be- 
tween jurisdictions  with  conflicting  groundwater 
protection  programs.  (Rochester-PTT) 
W87-04814 


EFFECTIVENESS  AND  EQUITY  OF  GROUND- 
WATER MANAGEMENT  METHODS  ES  THE 
WESTERN  UNITED  STATES, 

Clark  Univ.,  Worcester,  MA. 

J.  L.  Emel,  and  T.  Maddock. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

225-236,  1986.  4  fig,  1  tab,  22  ref. 

Descriptors:  'Water  law,  'Groundwater  develop- 
ment, 'Water  resources  development,  'Property 
rights,  'Groundwater  potential,  'Groundwater 
management,  'Management  planning,  Western 
United  States. 

Property  rights  protection  and  aquifer  develop- 
ment management  are  the  primary  goals  of 
groundwater  management  agencies  in  the  western 
United  States.  A  variety  of  implementation  strate- 
gies are  used  to  foster  these  sometimes  conflicting 
goals.  Some  strategies  are  more  discretionary  than 
others;  some  are  more  encouraging  of  local  deci- 
sionmaking; some  are  intended  to  promote  renewal 
rather  than  depletion  of  groundwater  resources. 
Management  approaches  are  classified  and  evaluat- 
ed relating  water  level  response  to  pumping  pat- 
terns and  aquifer  characteristics,  allowing  an  as- 
sessment of  the  potential  of  each  method  for  effec- 
tive and  equitable  attainment  of  the  primary  goals. 
A  management  method  that  limits  the  cumulative 
drawdown  caused  by  well  interference  and  the 
rate  of  nonpumping  (static)  water  level  decline 
may  be  the  most  effective  and  equitable.  (Author's 
abstract) 
W87-04815 


PAPER  DAM:  THE  ROLE  OF  THE  EVTERNA- 
TIONAL  JOINT  COMMISSION  ESI  THE  RESO- 
LUTION OF  THE  SKAGIT  RD/ER-HIGH  ROSS 
DAM  CONTROVERSY, 

Saint  Lawrence  Univ.,  Canton,  NY. 

A.  M.  Schwartz. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

237-243,  1986.  1  fig,  23  ref. 

Descriptors:  'Water  law,  'Jurisdiction,  'Interna- 
tional agreements,  'Boundary  disputes,  'Adjudica- 
tion procedure,  'Skagit  River,  'High  Ross  Dam, 
United  States,  Canada,  Riparian  waters,  Dams. 
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The  U.S.-Canada  International  Joint  Commission 
(IJC)  has  used  standard  practices  of  fact  finding  to 
help  resolve  transboundary  environmental  issues 
for  over  70  yr.  The  recently  changing  approaches 
of  the  IJC  are  examined  in  the  context  of  its  role  in 
resolving  the  Skagit  River-High  Ross  Dam  contro- 
versy between  Seattle,  Washington,  and  the  Prov- 
ince of  British  Columbia.  The  city  of  Seattle  had 
gained  approval  from  both  the  IJC  and  the  neces- 
sary U.S.  regulators  to  raise  the  Ross  Dam  on  the 
Skagit  River  and  thus  flood  over  5,000  acres  in 
British  Columbia;  it  also  had  a  signed  agreement 
from  the  province.  After  decades  had  passed,  Seat- 
tle moved  to  raise  the  dam  and  B.C.  objected  on 
the  grounds  of  unacceptable  environmental 
damage  and  poor  economic  compensation.  The 
IJC  was  asked  by  the  province  to  set  a  most 
dangerous  precedent  and  reverse  its  previous  order 
of  approval.  The  IJC  used  new  approaches  in 
creating  a  Special  Joint  Consultative  Group  and 
carving  out  a  new  role  for  itself  as  facilitator  of  a 
negotiated  settlement.  The  settlement  created  a 
'paper  dam'  in  that  Seattle  received  the  power  the 
dam  would  have  provided  and  B.C.  received  com- 
pensation equal  to  the  cost  of  the  dam.  This  new 
role  of  the  IJC  and  what  this  may  mean  for  future 
environmental  issues  such  as  acid  rain  is  discussed. 
(Author's  abstract) 
W87-04816 


SAFE  DRINKING  WATER  LAW  TOUGHENED, 

Environmental  and  Energy  Study  Inst.,  Washing- 
ton, DC. 

J.  Ketcham-Colwill. 

Environment  ENTVAR,  Vol.  28,  No.  7,  p  5,  42- 
43,  September  1986.  8  ref. 

Descriptors:  *Safe  Drinking  Water  Amendments 
of  1986,  'Water  quality,  *Safe  Drinking  Water  Act 
of  1974,  Legislation,  'Regulation,  'Water  law, 
•Drinking  water,  *Contamination,  'Standards, 
•Water  supply  systems,  Filtration,  Lead,  Well  reg- 
ulations, Environmental  Protection  Agency, 
Plumbing,  Aquifers. 

The  Safe  Drinking  Water  Act  of  1974  was  substan- 
tially strengthened  by  a  recently  approved  reau- 
thorization act  intended  to  address  several  prob- 
lems identified  in  the  enforcement  of  drinking 
water  regulations.  The  Safe  Drinking  Water 
Amendments  of  1986  require  the  Environmental 
Protection  Agency  to  more  quickly  set  standards 
for  chemicals  in  drinking  water  and  mandate  state 
action  to  protect  the  groundwater  tapped  by  public 
water  system  wells.  Public  water  systems  are  re- 
quired to  use  best  available  technology  to  remove 
contaminants  and  monitor  chemicals  that  are  not 
currently  regulated.  Enforcement  of  drinking 
water  regulations  and  rules  governing  waste  dis- 
posal through  underground  injection  wells  are  also 
strengthened.  Additional  features  of  the  reauthor- 
ization act  include  an  18  month  deadline  for  EPA 
to  issue  regulations  requiring  filtration  or  other 
equally  protective  measures  by  public  water  sys- 
tems that  rely  on  rivers  or  other  surface  water 
sources,  a  ban  on  the  use  of  lead  pipes,  solder  and 
flux  in  the  installation  or  repair  of  public  water 
systems  and  a  requirement  for  state  establishment 
of  wellhead  protection  areas  around  wells  in  public 
drinking  water  systems  where  pollutants  could 
flow  down  into  underground  formations  contain- 
ing water  supplies.  (Michael-PTT) 
W87-04823 


INDUSTRIAL     WASTE     REDUCTION:     THE 
PROCESS  PROBLEM, 

New  York  State  Energy  Research  and  Develop- 
ment Authority,  New  York. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-04824 


NITRATES  IN  GROUND  AND  DRINKING 
WATER:  ANALYSIS  OF  POLICIES  AND  REG- 
ULATIONS, 

International  Inst,  for  Environment  and  Society, 

Berlin  (Germany,  F.R.). 

For  primary  bibliographic   entry   see   Field   5G 

W87-04854 


M.  F.  Lunch. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  1 1,  p  14-15,17,  November  1986.  6  ref. 

Descriptors:  *Engineering,  •Engineering  specifica- 
tions, *Water  law,  'Water  treatment,  •Specifica- 
tions, 'Standards,  'Economic  aspects,  *Legal  as- 
pects, Environmental  Protection  Agency,  Court 
decisions,  Costs. 

A  design  engineer  should  be  allowed  to  specify 
products  and  equipment  which  are  best  suited  to 
meet  the  objectives  of  a  project,  but  recently 
public  agencies  have  become  more  cost  conscious 
and  have  been  influenced  by  the  emphasis  on  com- 
petition as  a  means  of  holding  down  costs.  Several 
sample  court  cases  were  presented  which  demon- 
strated a  trend  shifting  toward  open  material  and 
equipment  specification,  rather  than  allowing  the 
engineer  to  make  the  decision.  The  Environmental 
Protection  Agency  has  promoted  the  concept  that 
a  brand  name  specification  will  be  tolerated  if 
coupled  with  an  or  equal  clause,  and  a  bidder  for 
the  contract  must  be  allowed  to  bid  non-specified 
equipment.  Court  decisions  on  cases  involving 
specifications  which  were  so  restrictive  that  they 
prevented  substitution  of  equipment  for  the  brand 
specified  were  reviewed.  It  was  concluded  that 
engineers  must  now  pay  much  more  attention  to 
the  impact  of  the  competition  atmosphere  than 
previously  when  they  were  permitted  to  use  their 
professional  judgement  in  writing  material  and 
equipment  specifications.  (Wood-PTT) 
W87-04979 


MANAGING  INDIA'S  ENVIRONMENT, 

S.  Jasanoff. 

Environment  ENTVAR,  Vol.  28,  No.   8,  p   12- 

16,31-38,  October  1986.  1  tab,  34  ref. 

Descriptors:  *India,  'Environment,  'Environmen- 
tal policy,  'Environmental  protection,  'Legal  as- 
pects, 'Ecology,  Public  policy,  Protection,  Envi- 
ronmental quality. 

Legislative  and  administrative  apparatus  for  con- 
trolling environmental  threats  in  India  were  re- 
viewed. New  legislation,  including  the  new  envi- 
ronmental protection  law  enacted  in  May  1986, 
strengthened  the  legal  framework  for  pollution 
control  and  provided  authority  for  complete  man- 
agement of  toxic  and  hazardous  substances.  How- 
ever, major  problems  arise  in  implementation  since 
the  institutional  and  technological  infrastructures 
required  to  make  legal  instruments  function  more 
effectively  are  missing  in  many  parts  of  the  coun- 
try. The  central  government  lacks  the  funds  and 
the  legal  and  political  authority  to  enforce  the 
laws.  The  difficulties  and  India's  unique  strengths 
were  discussed.  (Wood-PTT) 
W87-04995 


RESTRICTIVE  SPECIFICATIONS, 


EMERGENCY  WATER  PLANNING  PRO- 
GRAM, 

Louisiana  Dept.  of  Health  and  Human  Resources, 

New  Orleans. 

F.  Hull,  and  T.  J.  Ray. 

Southwest    and    Texas    Water    Works    Journal 

STWJDV,  Vol.  168,  No.  8,  p  5,  November  1986. 

Descriptors:  'Water  emergencies,  'Planning, 
•Emergency  planning,  'Water  management,  'Sur- 
veys, 'Administrative  agencies,  'Water  supply, 
•Water  use,  Resources  management.  Computers, 
Public  health. 

The  U.  S.  Army  Corps  of  Engineers  was  directed 
by  the  President  of  the  United  States  to  take  the 
leadership  role  in  the  development,  coordination, 
and  implementation  of  an  emergency  water  plan. 
The  plan  being  developed  will  describe  in  detail 
the  water  management  responsibilities,  procedures, 
and  actions  of  the  Corps  and  other  federal,  state, 
and  local  agencies  for  various  types  of  water  emer- 
gencies. The  Corps'  New  Orleans  District  is  re- 
sponsible for  developing  the  plan  for  the  state  of 
Louisiana.  An  important  component  of  the  plan  is 
a  statewide  inventory  of  water  and  wastewater 
systems.  To  fill  data  gaps  and  to  update  water  use 
data  available  to  the  state,  a  water  use  survey  is 
beingr  developed  jointly  by  the  Corps  and  the 


Louisiana  Department  of  Health  and  Human  Re- 
sources. Participation  is  urged,  since  it  is  the  most 
important  ingredient  for  assuring  that  public  water 
systems  continue  to  serve  safe  drinking  water 
during  emergencies.  (Author's  abstract) 
W87-04998 


REGULATORY  STRATEGY  GOVERNING  THE 
DISCHARGE  OF  MINING  WASTE  TO  LAND 
IN  CALIFORNIA, 

California  State  Water  Resources  Control  Board, 

Sacramento. 

For  primary  bibliographic  entry  see  Field   5G 

W87-05080 


RCRA  PERMITTING:  CASE  HISTORIES, 
ACLS,  TRICHLOROETHYLENE  AND  PEN- 
TACHLOROPHENOL, 

Sweet,  Edwards  and  Associates,  Inc.,  Kelso,  WA. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05130 


6F.  Nonstructural  Alternatives 


ADAPTIVE  MANAGEMENT:  LEARNING 
FROM  THE  COLUMBIA  RIVER  BASIN  FISH 
AND  WILDLIFE  PROGRAM, 

Washington  Univ.,  Seattle. 

K.  N.  Lee,  and  J.  Lawrence. 

Environmental  Law,  Vol.   16,  No.  3,  p  431-460, 

Spring  1986.  76  ref. 

Descriptors:  'Adaptive  management,  'Columbia 
River  Basin  Fish  and  Wildlife  Program,  'North- 
west Power  Planning  Council,  'Fish,  'Water  law, 
'Hydropower  development,  Salmon,  Trout, 
Policy  making,  Environmental  protection,  Wild- 
life, Governmental  interrelations. 

Adaptive  management  is  a  policy  framework  de- 
signed to  meet  the  unusual  requirements  of  the 
Columbia  River  Basin  Fish  and  Wildlife  Program 
of  the  Northwest  Power  Planning  Council.  The 
program  attempts  to  substantially  rebuild  salmon 
and  steelhead  trout  populations  decimated  by  more 
than  half  a  century  of  hydropower  development. 
This  unprecedented  effort  now  comprises  the 
world's  largest  program  of  biological  restoration. 
The  major  challenge  facing  the  program  is  biologi- 
cal uncertainty.  Knowledge  of  existing  fishing 
stocks  and  practices  is  imperfect.  Restoration  on 
the  scale  contemplated  has  not  been  previously 
attempted.  Yet  Congress  clearly  intended  for 
action  to  be  taken  promptly.  Adaptive  manage- 
ment emphasizes  the  learning  opportunities  implic- 
it in  protecting  and  enhancing  fish  and  wildlife.  By 
treating  program  measures  as  experiments,  it  is 
possible  to  proceed  with  rebuilding  while  learning 
how  to  do  so  more  effectively  in  the  future.  Disci- 
plined implementation  of  the  Columbia  Basin  pro- 
gram can  reap  significant  benefits  for  fish  and 
wildlife,  complementing  advances  in  management 
of  salmon  harvest  that  have  been  achieved  recently 
by  state  and  tribal  fisheries  agencies.  (Author's 
abstract) 
W87-04436 


REEXAMINING  THE  PARITY  PROMISE: 
MORE  CHALLENGES  THAN  SUCCESSES  TO 
THE  IMPLEMENTATION  OF  THE  COLUM- 
BIA BASIN  FISH  AND  WIXDLIFE  PROGRAM, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 
For  primary  bibliographic  entry  see  Field  6E. 

W87-04437 


MISPLACED  ROLE  OF  COST-BENEFIT 
ANALYSIS  IN  COLUMBIA  BASIN  FISHERY 
MITIGATION, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04438 


FERCS  MID-COLUMBIA  PROCEEDING:  TEN 
YEARS  AND  STTLL  COUNTING, 

National   Oceanic   and   Atmospheric   Administra- 
tion, Seattle,  WA.  Office  of  General  Counsel. 
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For  primary  bibliographic  entry  see  Field  6E. 
W87-04439 


INTERNATIONAL  COOPERATION  IN 
WATER  RESOURCES  MANAGEMENT  - 
HELPING  NATIONS  TO  HELP  THEMSELVES, 

United  Nations  Educational,  Scientific  and  Cultur- 
al Organization,   Paris  (France).   Div.   of  Water 
Sciences. 
J.  S.  Gladwell. 

Hydrological  Sciences  Journal  HSJODN,  Vol.  31, 
No.  4,  p  515-527,  December  1986.  6  ref,  append. 

Descriptors:  'International  cooperation,  'Water 
resources  development,  'Managment  planning, 
•Developing  countries,  'Water  resources  planning, 
•Education. 

Assistance  to  developing  nations  in  the  area  of 
water  resources  has  shown  mixed  successes  and 
failures.  A  major  factor  is  the  capacity  of  the 
receiving  nations  to  make  good  use  of  the  re- 
sources provided  at  their  stage  of  development  - 
their  absorbative  capacity.  Programs  must  be  tai- 
lored to  the  situations.  This  requires  planning  that 
is  specific  to  the  national  and  cultural  context,  as 
well  as  careful  sensitivity  to  positive  interaction 
with  those  who  be  expected  to  implement  pro- 
grams whose  real  purpose  should  be  to  allow  the 
entire  population,  especially  the  poor,  to  become 
socially  effective  and  self  aware  as  well  as  more 
productive  and  comfortable.  It  also  requires  care- 
ful preparation  in  the  way  of  education,  science 
and  institutional  responsiveness.  Experts  and  gov- 
ernment leaders  must  reconsider  their  approaches 
to  the  problem  so  that  nations  can  learn  and  think 
for  themselves.  (Author's  abstract) 
W87-04562 


6G.  Ecologic  Impact  Of 
Water  Development 


CUMULATIVE  IMPACTS  OF  HYDROPOWER 
DEVELOPMENT  UNDER  NEPA, 

Hart,  Crowser  and  Associates,  Inc.,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-04442 


DEFERENTIAL  TEMPERATURE  SENSITIVI- 
TY OF  TWO  CLADOCERAN  SPECDjS  TO  RE- 
SOURCE VARIATION  DURING  A  BLUE- 
GREEN  ALGAL  BLOOM, 

Oklahoma  Univ.,  Kingston.  Biological  Station. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-04457 


DENTnUFICATION  E\  MARL  AND  PEAT 
SEDIMENTS  EN  THE  FLORIDA  EVER- 
GLADES, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Bio- 
logical Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-04458 


PUMPED-STORAGE    STATIONS    AND    THE 
LD7E  OF  HYDROBIONTS, 
I.  E.  Dyachuk,  O.  G.  Kaftannikova,  I.  E. 
Zhdanova,  N.  V.  Koval',  and  V.  I.  Scherbak. 
Hydrotechnical  Construction  HYCOAR,  Vol.  22, 
No.  12,  p  269-272,  May  1986.  1  tab,  1  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo  No.  5,  p 
12-14,  May  1986. 

Descriptors:  'Species  diversity,  'Pumped  storage, 
•Chlorophyll,  'Phytoplankton,  'Zooplankton, 
•Reservoir  fisheries,  Kiev,  Soviet  Union,  Algal 
pigments,  Pheopigments,  Biomass,  Aquatic  orga- 
nisms, Reservoirs,  Fish. 

The  consequences  of  operating  the  Kiev  Pumped- 
Storage  Station  (PSS)  on  dissolved  oxygen  con- 
centration, phytoplankton,  zooplankton,  and  fishes 
was  examined.  A  higher  ratio  of 
pheopigments:chlorophyll  a  was  found  near  the 
intake  station  compared  to  a  control  station,  indi- 
cating some  breakdown  of  algal  pigments  as  a 
result  of  PSS  operations.  However,  the  working 


storage  of  the  PSS  reservoir  is  only  0.001  of  the 
water  mass  of  the  Kiev  reservoir.  A  marked  de- 
crease in  the  number  of  zooplankton  species  was 
noted  between  the  lower  reservoir  at  the  intake 
and  the  upper  reservoir.  As  a  result  of  operating 
the  PSS,  up  to  99%  of  the  zooplankton  dies,  but 
new  zooplankton  takes  the  place  of  the  biomass 
lost  in  system  operations.  No  economically  valua- 
ble or  'trash'  species  of  fish  are  noticeably  damaged 
by  reservoir  operations.  (Rochester-PTT) 
W87-04767 


LOW-HEAD    HYDRO    ON    THE    AUSTRIAN 
DANUBE, 

Oesterreichische  Donaukraftwerke  A.G.,  Vienna. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-04771 


DESIGNING  HYDRO  RESERVOIRS  TO  PRE- 
VENT TROPICAL  DISEASES, 
Blue  Nile  Associates,  Foxboro,  MA. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-04773 


ENVIRONMENTAL  IMPACT  OF  THE 
SANMEN  GORGE  PROJECT, 

Scientific    and   Technological    Information    Inst., 

Beijing  (China). 

W.  Xiutao. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  11,  p  23-24,  November 

1986.  5  fig,  2  ref. 

Descriptors:  'Sediment  accumulation,  'Hydroelec- 
tric plants,  'Dam,  'Agriculture,  'China,  'Sanmen 
Gorge  project,  'Environmental  effects,  Reservoirs, 
Backwater  deposits,  Central  Shaanxi  Plain,  Floods, 
Ice  jams,  Groundwater  levels,  Waterlogging, 
Saline  soils,  Sediment  flushing,  Subsidence. 

The  Sanmen  Gorge  project,  which  was  planned  to 
be  a  1200  MW  project  on  the  Yellow  River 
(China),  failed  to  meet  this  target  because  of  rapid, 
unanticipated  sedimentation  of  the  reservoir  begin- 
ning in  1960.  Backwater  deposits  raised  the  river 
bed  above  the  dam,  causing  serious  impacts  on 
farmland  in  the  Central  Shaanxi  Plain.  The  project 
did,  however,  provide  valuable  control  of  ice  jam- 
induced  floods  below  the  dam.  Groundwater  levels 
around  the  reservoir  rose,  giving  rise  to  saliniza- 
tion  and  waterlogging,  cave-in  of  water  wells, 
ground  subsidence,  the  collapse  of  some  buildings, 
and  disruption  of  the  ecosystem.  Modifications  of 
the  reservoir  to  permit  sediment  flushing  have 
substantially  reduced  the  amount  of  sediment  accu- 
mulation. Today  the  Sanmen  Gorge  project  serves 
as  a  useful  example  of  why  a  thorough  environ- 
mental impact  study  should  be  conducted  prior  to 
implementation  of  similar  sized  projects.  (Roches- 
ter-PTT) 
W87-04774 


HYDRO  AND  THE  ENVIRONMENT:  EVALU- 
ATES^ THE  TRADEOFFS, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
R.  Goodland. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  11,  p  25-28,  33,  November 
1986.  16  ref. 

Descriptors:  'Hydroelectric  power,  'Water 
projects,  'Environmental  effects,  'Tradeoffs, 
Dumoga  irrigation  project,  Franklin  River  hydro 
project,  Silent  Valley  hydro  project,  Nam  Choan 
hydro  project,  Tasmania,  Australia,  India,  Nara- 
mada  River  basin  development,  Indonesia,  Thai- 
land, Developing  countries. 

Environmental  tradeoffs  exemplified  by  the 
Dumoga  irrigation  project  (Indonesia),  the  Frank- 
lin River  hydro  project  (Tasmania,  Australia), 
Silent  Valley  hydro  project  (India),  and  the  Nam 
Choan  hydro  project  (Thailand)  are  described,  and 
the  following  environmental  aspects  of  water 
projects  are  discussed:  resettlement,  health,  wild- 
land  loss,  water  quality,  fish  and  fisheries,  cultural 
property,  economics,  and  the  role  of  mini-hydro. 
The  Naramada  River  basin  (India)  development 


RESOURCES  DATA— Field  7 
Network  Design — Group  7A 

program  is  described  in  some  detail,  including  the 
way  various  environmental  concerns  are  being  ad- 
dressed. Environmental  precautions  are  available, 
affordable,  feasible,  and  tested,  and  their  imple- 
mentation can  prevent  damage  and  mitigate  envi- 
ronmental costs.  (Rochester-PTT) 
W87-04775 


HABITAT  USE  OF  IRRIGATED  LANDS  BY 
CALIFORNIA  QUAJX  EM  NEVADA, 

Nevada  Univ.,  Reno.  Dept.  of  Range,  Wildlife  and 

Forestry. 

D.  P.  Stinnett,  and  D.  A.  Klebenow. 

The  Journal  of  Wildlife  Management,  Vol.  50,  No. 

3,  p  368-372,  July  1986.  3  tab,  11  ref. 

Descriptors:  'Quail,  'Irrigated  land,  'Nevada, 
•Wildlife  habitats,  Wildlife  management,  Land  use, 
Flood  plains,  Land  management. 

The  relationship  between  California  quail  and  the 
use  of  irrigated  flood  plain  lands  in  western 
Nevada  was  studied.  Quail  preferred  field  borders 
to  any  other  cover  type  during  all  seasons.  Field 
borders  comprised  less  than  one  percent  of  avail- 
able habitat  yet  received  more  than  30%  of  total 
use  of  feeding  and  loafing  cover  and  more  than 
25%  of  total  use  as  escape  cover.  Coveys  and 
broods  selected  areas  containing  significantly  more 
forb  canopy  cover  than  did  pairs.  Pairs  selected 
areas  with  significantly  more  shrub  cover  than  did 
broods  and  coveys.  It  was  concluded  that  quail 
populations  on  irrigated  lands  could  be  improved 
through  better  management  of  field  borders  and 
maintenance  of  adjacent  shrub  lands.  (Author's 
abstract) 
W87-04871 


IMPLICATIONS  OF  MARSH  SIZE  AND  ISO- 
LATION FOR  MARSH  BDXD  MANAGEMENT, 

Iowa  State  Univ.,  Ames.  Dept.  of  Animal  Ecolo- 
gy- 

M.  Brown,  and  J.  J.  Dinsmore. 
The  Journal  of  Wildlife  Management,  Vol.  50,  No. 
3,  p  392-397,  July  1986.  2  fig,  1  tab,  28  ref. 

Descriptors:  *Model  studies,  'Species  diversity, 
'Wildlife  habitats,  'Population  dynamics,  'Water- 
fowl, 'Marshes,  Prairies,  Spatial  distribution,  Re- 
gression analysis,  Isolation,  Iowa. 

The  number  of  breeding  bird  species  in  30  Iowa 
prairie  marshes  ranged  from  2  to  17  per  marsh 
during  1983  and  1984.  All  marshes  were  similar  in 
physical  characteristics,  except  for  size  and  isola- 
tion from  other  marshes.  A  two  variable  regression 
model  containing  size  and  isolation  accounted  for 
75%  of  the  variation  in  species  richness.  Ten  of  the 
25  species  did  not  occur  in  marshes  greater  than  5 
hectares.  Species  richness  often  was  greater  in 
wetland  complexes  than  in  large  isolated  marshes. 
Marsh  size  and  isolation  are  important  wildlife 
habitat  management  considerations.  (Author's  ab- 
stract) 
W87-04872 


ARE  EUCALPYTS  ECOLOGICALLY  HARM- 
FUL, 

For  primary  bibliographic  entry  see  Field  4C. 
W87-04886 
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HYBRID  METHOD  FOR  SEASONAL 
STREAMFLOW  FORECASTING, 

Asian  Inst,  of  Tech.,  Bangkok  (Thailand). 

H.  N.  Phien,  and  J.  Wei-Haw. 

Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  109-118, 

July  1986.  2  fig,  14  tab,  12  ref. 

Descriptors:  'Mathematical  models,  'Regression 
analysis,  'Streamflow  forecasting,  'Time  series 
analysis,  'Hybrid  method,  'Seasonal  storage, 
'Streamflow,  Mekong  Basin,  Taenia  Basin,  Reser- 
voirs, Catchment  areas. 
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Field  7— RESOURCES  DATA 


Group  7A — Network  Design 

The  amount  of  water  stored  in  a  reservoir  can  be  W87-04976 
utilized  more  efficiently  if  it  is  possible  to  forecast 
future  inflows.  However,  not  many  techniques  for 
seasonal  streamflow  forecasting  have  been  devised. 
Recently,  a  particular  scheme  has  been  introduced, 
in  which  regression  analysis  is  used  in  model  iden- 
tification and  parameter  estimation,  and  a  time 
series  approach  is  used  in  providing  forecasts  with 
long  lead  times.  Because  of  this  combination,  the 
scheme  has  been  referred  to  as  the  Hybrid  Method. 
In  this  study,  the  Hybrid  Method  is  evaluated 
along  with  its  two  simplified  versions  through 
practical  applications  to  monthly  streamflow  fore- 
casting. It  is  found  that  the  Hybrid  Method  and 
these  simplified  versions  produce  satisfactory  fore- 
casts for  stations  with  large  drainage  areas.  How- 
ever, for  stations  with  small  drainage  areas  they 
seem  to  perform  very  poorly.  (Author's  abstract) 
W87-04480 


CONCEPTUAL  DESIGN  FOR  A  GROUND- 
WATER QUALITY  MONITORING  STRATEGY, 

Iowa  Univ.,  Iowa  City. 

R.  Rajagopal. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

244-264,  1986.  2  fig,  12  tab,  47  ref. 

Descriptors:  'Management  planning,  'Model  stud- 
ies, 'Groundwater  management,  'Monitoring, 
•Water  quality  control,  "Aquifers,  Groundwater 
pollution,  Land  use,  Ecology,  Public  health,  Cost 
analysis. 

A  conceptual  design  for  a  groundwater  quality 
monitoring  strategy  based  on  assigning  weights  to 
prior  information  and  other  potential  contributing 
factors  is  proposed  and  illustrated.  It  is  further 
refined  and  formulated  as  a  specific  case  of  a  0-1 
integer  programming  model  for  allocating  moni- 
toring resources  efficiently.  Types  of  monitoring 
are  ambient,  self,  compliance,  and  consumer  pro- 
tection. Design  of  monitoring  seeks  to  address  the 
questions  of  what,  where,  and  when  and  how  often 
to  monitor.  Major  factors  governing  monitoring 
activities  are  sources  of  contamination,  land  use, 
and  aquifer  vulnerability;  health  and  ecological 
effects;  population  exposure;  statistical  behavior  of 
contaminants  in  groundwater;  cost  of  sampling, 
analysis,  and  quality  assurance;  and  regulations. 
(Rochester-PTT) 
W87-04817 


SIMPLE  MODEL  FOR  SPATIAL-TEMPORAL 
PROCESSES, 

Stanford  Univ.,  CA.  Dept.  of  Statistics. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-O4970 


DESIGN  OF  NATIONAL,  REAL-TIME  WARN- 
ING SYSTEMS  WITH  CAPABILITY  FOR  SITE- 
SPECD7IC,  FLASH-FLOOD  FORECASTS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  Engineer- 
ing. 

K.  P.  Georgakakos. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  10,  p  1233-1239,  October 
1986.  1  tab,  56  ref. 

Descriptors:  'Flash  floods,  'Floods,  'Flood  fore- 
casting, 'Rainfall-runoff  relationships,  'Warning 
systems,  'Prediction,  Runoff,  Forecasting,  Projec- 
tions, Design  criteria,  Networks. 

Presented  are  necessary  requirements  of  a  modern- 
day  flash  flood  warning  system  that  is  capable  of 
site-specific  forecasts  and  that  is  suitable  for  nation- 
al implementation.  The  requirements  are  identified 
based  on  the  hydrometeorological  character  of  the 
flash-flood  phenomenon  and  on  the  real-time 
nature  of  the  forecast  procedure.  Contemporary 
theories  of  heavy-rainfall  and  runoff  generation 
and  development  are  reviewed.  Floods  require  co- 
ordinated efforts  in  several  areas  for  their  accurate 
prediction.  This  is  in  accordance  with  present-day 
plans  for  large-scale,  coordinated  meteorological 
and  hydrological  experiments  in  the  mesoscale  to 
be  conducted  in  the  United  States.  The  proposed 
enhancement  of  the  observation  networks  should 
provide  information  to  improve  our  understanding 
of  hydrometeorological  processes  and  of  their  cou- 
pling in  nature.  (Wood  -Pi  I) 


DIFFERENT  NEEDS  BREED  MANAGE- 
MENT'S HEED, 

American  Water  Works  Service  Co.,  Inc.,  Haddon 

Heights,  NJ. 

P.  Hersch. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  12,  November  1986. 

Descriptors:  'Measuring  instruments,  'Water 
treatment,  'Systems  engineering,  'System  instru- 
mentation, 'System  planning,  Long-term  planning, 
Short-term  planning,  Planning,  Equipment,  Instru- 
mentation. 

Utilities  have  different  instrumentation  needs 
which  must  be  taken  into  account  when  installing 
or  upgrading  their  systems.  Management  consider- 
ations should  include:  system/instrument  harmony, 
long-  and  short-term  objectives,  equipment  reliabil- 
ity, and  personnel  acceptance.  Each  of  these  fac- 
tors was  discussed  and  related  to  overall  system 
design.  Proper  instrumentation  was  considered  es- 
sential for  supplying  the  facts  needed  for  an  effi- 
cient utility  management  system  and  for  cost-effec- 
tive operation.  (Wood-PTT) 
W87-04978 
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DEVICE  FOR  SAMPLING  THE  MUD-WATER 
INTERFACE  IN  EUTROPHIC  LAKES  AND 
BOGS  FOR  RESIDUE  ANALYSIS, 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 

Dept.  of  Biological  Sciences. 

M.  Noble,  P.  C.  Oloffs,  R.  So,  J.  Yee,  and  F.  Yuen. 

Journal  of  Environmental  Science  and  Health  (B) 

JPFCD2,  Vol.  21,  No.  5,  p  359-373,  1986.  3  fig,  8 

ref. 

Descriptors:  'Samplers,  'Sampling,  'Sediment 
analysis,  'Sediments,  'Mud-water  interface,  *Eu- 
trophic  lakes,  'Bogs,  'Sediment  samplers,  Per- 
formance evaluation,  Field  tests. 

A  tubular  sampler  was  developed  to  obtain  layered 
samples  of  loosely-aggregated,  flocculent  sedi- 
ments from  bogs  and  eutrophic  lakes.  The  samples 
obtained  are  up  to  50  cm  long  and  15  cm  in 
diameter.  The  sampler  is  free  from  protuberances, 
permitting  intact,  layered  samples  to  be  taken.  The 
device  is  about  85  cm  long.  A  pneumatic  closing 
mechanism  is  used  that  is  controlled  from  above 
the  water  surface.  An  extendible  handle  for  manip- 
ulating the  sampler  and  for  guiding  it  into  place  is 
fastened  to  the  upper  end  of  the  sampling  tube. 
The  performance  and  operation  of  the  sampler  in 
the  field  are  described.  (Rochester-PTT) 
W87-04383 


MONITORING  OF  ABIOTIC  COMPART- 
MENTS FOR  TRACE  METALS:  DIFFICUL- 
TIES, STRATEGIES  AND  USE  OF  SURVEYS, 

Nederlands  Inst,  voor  Onderzoek  der  Zee,  Texel. 
C.  J.  M.  Kramer. 

Environmental  Monitoring  and  Assessment 
EMASDH,  Vol.  7,  No.  2,  p  169-187,  September 
1986.  7  fig,  3  tab,  50  ref. 

Descriptors:  'Wadden  Sea,  'North  Sea,  'Monitor- 
ing, 'Trace  metals,  'Sampling  strategy,  Statistics, 
Sediment  deposition,  Sediment  resuspension,  Ref- 
erence stations,  Oceanography. 

Based  on  surveys  of  the  Dutch  Wadden  Sea  and 
North  Sea,  the  problems  of  monitoring  dissolved 
and  particulate  fractions  in  the  water  and  the  sedi- 
ments are  discussed.  Topics  include:  deposition/ 
resuspension,  effect  of  resuspension  on  particulate 
and  dissolved  concentrations,  frequency  and  densi- 
ty of  sampling,  strategies  for  monitoring  of  water 
and  sediments,  and  the  use  of  surveys  for  monitor- 
ing. The  low  concentrations  of  trace  elements  in 
marine  waters  demand  strict  sampling  and  sample 
handling  procedures,  which  makes  routine  sam- 
pling unlikely  to  be  carried  out  on  a  routine  basis. 
High  variability  in  both  dissolved  and  particulate 
constituents  may  cause  monitoring  results  to  be 


difficult  to  interpret.  At  least  one  (reference)  sta- 
tion should  be  established  at  which  many  param- 
eters (major  and  minor  constituents,  physical  pa- 
rameters) should  be  collected  in  frequencies  of 
days  to  weeks  to  improve  knowledge  of  the  behav- 
ior of  many  components  under  various  environ- 
mental conditions.  Because  variability  is  less  in 
open  sea  areas,  monitoring  there  should  be  over 
many  station  with  lower  frequency.  Monitoring  of 
sediments  should  be  limited  to  areas  with  a  net 
deposition,  if  possible  in  undisturbed  sediment. 
(Rochester-PTT) 
W87-04384 


COMMENTS  ON  FLUOROMETRIC  CHLORO- 
PHYLL DETERMINATIONS  IN  THE  FIELD, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Bio- 

physik. 

D.  E.  W.  Ernst. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   107, 

No.  4,  p  521-527,  October  1986.  3  fig,  1  tab,  28  ref. 

Descriptors:  'Fluorometry,  'Spectral  analysis, 
•Measuring  instruments,  'Chlorophyll,  *Algae, 
Photosynthesis,  Limnology,  Lake  Steinhuder 
Meer,  Eutrophic  lakes,  Fluorescence  methods, 
Calibrations,  Correlation  analysis. 

The  in-vivo-chlorophyll-fluorescence  of  algae  at 
680  nm  is  quenched  by  the  electron  transport  chain 
of  photosynthesis.  Hence  the  potential  turnover  of 
the  chain  could  be  estimated  by  observing  the 
fluorescence  difference  between  the  blocked  (with 
chlorophenyl-dimethyl-urea  (CMU))  and  unb- 
locked chain  (deltaF  sub  CMU).  The  fluorescence 
of  the  blocked  chain  (F  sub  CMU)  should  give  a 
measure  for  the  total  chlorophyll-a  content.  These 
correlations  were  tested  in  a  limno-corral-experi- 
ment  in  August  1980  in  lake  Steinhuder  Meer 
(shallow,  z  =  1.35m,  eutrophic)  with  a  particularly 
designed  field  fluorometer  and  found  to  apply 
rather  well;  F  sub  CMU  versus  total  chl-a:  r  = 
0.95,  deltaF  sub  CMU  versus  primary  productivity 
over  quantum  flux:  r  =  0.83.  The  results  did  not 
cover  changes  in  physiological  state  or  species 
composition  as  would  be  expected  between  differ- 
ent regions,  seasons  or  lakes.  Colony  forming  algae 
showed  deviations  due  to  selfabsorption.  The  fluo- 
rescence methods  require  calibration  by  classical 
methods,  however,  they  are  simple,  quick  and 
cheap  and  apt  for  automatization.  (Author's  ab- 
stract) 
W87-04411 


SECCHI  DISK  SCDINCE:  VISUAL  OPTICS  OF 
NATURAL  WATERS, 

National  Oceanic  and  Atmospheric  Administra- 
tion, Seattle,  WA.  Pacific  Marine  Environmental 
Lab. 

R.  W.  Preisendorfer. 

Limnology  and  Oceanography  LIOCAH,  Vol.  31, 
No.  5,  p  909-926,  September  1986.  1  fig,  2  tab,  22 
ref. 

Descriptors:  'Secchi  disks,  'Turbidity,  'Optical 
properties,  'Reviews,  Water  quality,  Water  depth, 
Calibrations,  Light  penetration,  Euphotic  zone,  Es- 
timating, Attenuation,  Photopic  zone,  Zones,  Hy- 
drosols. 

The  Secchi  disk  is  a  circular  white  disk  that  is 
lowered  into  a  natural  body  of  water  by  a  human 
observer  until  it  disappears  from  view.  The  depth 
of  disappearance  is  a  visual  measure  of  the  clarity 
of  the  water.  This  review  examines  the  physical 
and  physiological  basis  of  the  Secchi  disk  proce- 
dure. The  theory  of  the  white  disk  is  detailed  to 
show  the  underlying  assumptions  and  the  conse- 
quent strengths  and  limitations  of  the  procedure. 
The  theory  shows  how  to  use  a  calibrated  Secchi 
disk  to  predict  illuminance  levels  as  a  function  of 
depth.  In  particular  it  is  shown  how  to  predict  the 
euphotic  depth  of  a  medium.  Ten  laws  of  the 
Secchi  disk  are  stated  verbally  and  in  mathematical 
form.  The  laws  show  how  variations  in  properties 
of  the  disk  and  the  surrounding  light  field  affect 
the  depth  of  disappearance  of  the  disk.  Theory  and 
examples  lead  to  the  following  three  main  conclu- 
sions: (i)  the  Secchi  disk  reading  zeta  sub  SD  (in 
meters)  yields  a  quantitative  estimate  of  a  single 
apparent  optical  property  (alpha  +  K)  (per  meter) 
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of  a  natural  hydrosol,  where  alpha  is  the  (photo- 
pic)  beam  attenuation  coefficient  and  K  the  (photo- 
pic)  diffuse  attenuation  coefficient  of  the  medium; 
(ii)  the  primary  function  of  a  Secchi  disk  is  to 
provide  a  simple  visual  index  of  water  clarity  via 
zeta  sub  SD  or  alpha  +  K;  (iii)  to  extend  the  use  of 
the  Secchi  disk  by  auxiliary  objective  electronic 
measurements  of  alpha  or  of  K,  or  both,  is  to  risk 
obviating  or  abusing  this  primary  function.  (Au- 
thor's abstract) 
W87-04425 


ELECTRONIC  FLOWMETER  FOR  IRRIGA- 
TION WATER  BASED  ON  A  PLATE  ORIFICE 
CN  ELEKTRONIESE  DEURSTROMINGS- 
METER  VIR  BESPROEIINGSWATER,  GEBA- 
SEER  OP  «N  PLAATMONDSTUK), 
Stellenbosch  Univ.  (South  Africa).  Dept.  of  Engi- 
neering. 

W.  P.  J.  Wessels,  and  W.  H.  Steyn. 
Water  S.  A.  WASADV,  Vol.  12,  No.  3,  p  161-166, 
July  1986.  2  fig,  1  tab,  6  ref. 

Descriptors:  'Flowmeters,  'Performance  evalua- 
tion, 'Irrigation  water,  'Measuring  instruments, 
Computers,  Automation,  Irrigation  systems. 

An  electronic  water  meter,  developed  for  irriga- 
tion purposes,  is  described.  It  is  based  on  an  orifice 
plate  in  a  pipe,  a  silicon  differential  pressure  trans- 
ducer, and  a  micro-processor  with  automatic  zero 
referencing.  The  meter  is  a  self-contained  unit 
which  can  be  programmed  to  determine  a  limited 
number  of  statistical  properties  of  the  flow  being 
measured.  It  can  also  communicate  with  an  exter- 
nal computer.  The  accuracy  of  a  prototype  accord- 
ing to  volumetric  tests  was  found  to  be  well  within 
the  expected  accuracy  of  +/-  2%,  with  the  flow 
rate  varying  over  a  range  of  3.5  1/s  to  35  1/s.  A 
block  diagram  of  the  meter  is  included.  (Author's 
abstract) 
W87-04487 


PROGRAM  AND  PERFORMANCE  CHARAC- 
TERISTICS OF  THE  ENVIRONMENTAL 
CHAMBERS  DURING  A  LONG-TERM  EXPER- 
IMENT WITH  NORWAY  SPRUCE  TREES  EX- 
POSED TO  OZONE,  ACID  MIST,  AND  FROST 
(BESCHRED3UNG  DER  EXPOSITIONSKAM- 
MERN  UND  DER  VERSUCHSBEDINGUNGEN 
BEI  DER  BELASTUNG  VON  PFLANZEN  MIT 
LUFTSCHADSTOFFEN  UND  KLJJV1ASTRESS), 
Gesellschaft  fuer  Strahlen-  und  Umweltforschung 
m.b.H.  Muenchen,  Neuherberg  (Germany,  F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
H.  D.  Payer,  C.  Bosch,  L.  W.  Blank,  T. 
Eisenmann,  and  K.  H.  Runkel. 
Forstwissenschaftliches  Centralblatt,  Vol.  105,  No. 
4,  p  207-218,  September  1986.  6  fig,  13  ref. 

Descriptors:  'Climate  simulation,  'Spruce  trees, 
'Ozone,  'Acid  fog,  'Acid  rain,  'Air  pollution 
effects,  'Environmental  chambers,  'Acid  fog,  Air 
pollution,  Climatic  stress,  Bavaria,  Plant  patholo- 
gy, Hydrogen  ion  concentration,  Water  pollution 
effects. 

The  climatic  and  pollutant  conditions  simulated  in 
the  new  environmental  chambers  of  the  GSF  (Ge- 
sellschaft fuer  Strahlenforschung)  during  the 
course  of  the  first  (five-month)  experiment  are 
described.  The  equipment  consists  of  four  sub- 
chambers  within  a  single  environmental  chamber, 
permitting  different  pollutant  levels  in  each  sub- 
chamber  while  maintaining  a  uniform  climate  for 
all.  Each  subchamber  contains  twelve  four-year- 
old  clonal  Norway  spruces.  This  so-called  pilot 
project  was  also  used  to  assess  the  technical  per- 
formance of  this  new  research  facility  during  real- 
istic experimental  conditions.  The  factorial  design 
with  16  groups  analyzed  the  effects  of  normal 
winter  temperatures  vs.  an  episode  of  severe  frost, 
low  vs.  elevated  ozone  concentrations,  misting 
with  water  of  pH  5.6  vs.  water  of  pH  3.0,  and 
fertilized  vs.  unfertilized  soil.  The  climatic  condi- 
tions and  ozone  levels  applied  were  based  on  long- 
term  field  measurements  from  the  higher  regions  of 
the  Bavarian  forest.  The  main  characteristics  of 
this  exposure  program  are  outlined  and  an  assess- 
ment of  the  technical  performance  of  the  chambers 
is  given.  Although  the  climate  chamber  can  not 


function  as  a  meteorologically  accurate  simulation 
of  total  climate  it  can  usefully  simulate  the  effects 
of  individual  factors  relevant  to  a  given  species 
(e.g.,  ozone).  (Airone-PTT) 
W87-04488 


ATTEMPTING  FLOW  FORECASTS  OF  THE 
INDUS  RTVER,  PAKISTAN,  USING  REMOTE- 
LY SENSED  SNOW  COVER  DATA, 

Waterloo  Univ.  (Ontario). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04555 


DYNAMIC  CALIBRATION  OF  TIPPING 
BUCKET  RAINGAUGES, 

Lund  Univ.  (Sweden).  Dept.  of  Water  Resources 

Engineering. 

J.  Niemczynowicz. 

Nordic  Hydrology  NOHYBB,  Vol.  17,  No.  3,  p 

203-214,  1986.  8  fig,  5  tab,  4  ref. 

Descriptors:  'Computers,  'Data  processing,  'Cali- 
brations, 'Rain  gages,  'Measuring  instruments, 
'Rainfall,  Precipitation,  Performance  evaluation, 
Rainfall  intensity. 

Since  most  data  are  processed  in  the  computer, 
field  data  collection  should  be  in  a  computer  com- 
patible form.  Tipping  bucket  raingages  produce 
rainfall  data  in  digital  form  which  can  be  readily 
processed  by  computers.  The  volume  of  water 
which  tips  the  bucket  is  not  a  constant,  but  a 
function  of  rainfall  intensity,  the  calculation  of 
which  is  usually  performed  by  an  empirical,  non 
linear  calibration  function.  The  dynamic  calibra- 
tion of  three  types  of  tipping  bucket  raingages 
extensively  used  in  the  Nordic  countries  was  per- 
formed. The  tested  and  calibrated  gages  were  the 
LTH  gage,  the  PLUMATIC  gage,  and  the 
RIMCO  gage.  The  procedure  involved  in  the  dy- 
namic calibration  of  the  tipping  bucket  raingages  is 
described.  Examples  of  typical  calibration  curves 
are  provided.  The  magnitude  of  errors,  in  respect 
of  measured  rainfall  intensity,  which  occur  when 
linear  gage  calibration  is  used  is  also  stated.  (Au- 
thor's abstract) 
W87-04557 


TIME-DOMAIN  REFLECTOMETRY  METHOD 
FOR  MEASURING  SOIL  WATER  CONTENT 
AND  SALINITY, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-04595 


ANALYSIS  FOR  TRACE  AMOUNTS  OF  GEOS- 
MIN  IN  WATER  AND  FISH, 

Agricultural  Research  Service,  New  Orleans,  LA. 

Southern  Regional  Research  Center. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-04602 


FTELD  TESTING  OF  A  LARGE  VOLUME 
LIQUID-LIQUTO  EXTRACTION  DEVICE  FOR 
HALOGENATED  ORGANICS  IN  NATURAL 
WATERS, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04619 


SIMPLE  DEVICE  FOR  ISOLATION  OF  OR- 
GANIC COMPOUNDS  FROM  WATER, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Inor- 
ganic Chemistry  and  Technology. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04621 


HEADSPACE  EQUILIBRATION  TECHNIQUE 
FOR  MEASUREMENT  OF  DISSOLVED  GASES 
IN  SEDIMENT  PORE  WATER, 

Maryland  Univ.,  Solomons.  Chesapeake  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04629 


HANDLING  OF  ENVIRONMENTAL  AND  BIO- 
LOGICAL SAMPLES  VIA  PRE-COLUMN 
TECHNOLOGIES, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Analytical  Chemistry. 

R.  W.  Frei,  M.  W.  F.  Nielen,  and  U.  A.  T. 

Brinkman. 

International  Journal  of  Environmental  Analytical 

Chemistry  IJEAA9,  Vol.  25,  No.  1-3,  p  3-35,  1986. 

18  fig,  20  ref. 

Descriptors:  'Water  analysis,  'Sample  preparation, 
'Measuring  instruments,  'Pollutant  identification, 
•Chromatography,  'Analytical  chemistry,  'Auto- 
mation, Extraction,  HPLC,  Adsorption,  Ion  ex- 
change, Computers,  Sampling,  Sample  preserva- 
tion. 

Sample  handling  is  still  a  weak  point  in  chromatog- 
raphy and  in  analytical  chemistry  in  general.  One 
consideration  is  the  automation  potential  of  new 
procedures.  Solid-liquid  extraction  techniques  in 
combination  with  pre-column  technology  are  par- 
ticularly promising  in  this  regards.  The  construc- 
tion and  geometry  of  pre-columns  both  for  con- 
ventional and  narrow-bore  HPLC  are  of  major 
importance,  since  band  broadening  should  be  kept 
at  a  minimum  for  an  optimal  functioning  of  the 
analytical  system.  The  various  operations  that  can 
be  carried  out  with  such  a  pre-column  are  trace- 
enrichment,  clean-up  of  the  sample  which  depends 
on  the  type  of  adsorbents  used  in  the  precolumn, 
i.e.  polar  or  apolar  materials,  ion  exchangers  or 
metal  covered  surfaces,  etc.,  protection  of  the  ana- 
lytical column,  field  sampling  and  storage  of  sam- 
ples and  as  a  substrate  for  on-column  chemical 
derivatizations.  These  various  operations  are  dem- 
onstrated with  practical  examples  from  the  fields 
of  environmental  and  biological  analysis.  The  se- 
lectivity can  be  further  enhanced  by  coupling  pre- 
column  technology  with  selective  detection  modes 
such  as  diode  array  UV,  electrochemical  or  fluo- 
rescence detection.  This  enables  the  construction 
of  optimal  and  integrated  analysis  systems  which 
are  fully  automated  and  microprocessor  con- 
trolled. They  can  also  be  made  compatible  with 
miniaturized  LC-technology.  (Author's  abstract) 
W87-04635 


GAS  FTLTER  RADIOMETER  FOR  CARBON 
MONOXIDE  MEASUREMENTS  DURING  THE 
1979  SUMMER  MONSOON  EXPERIMENT 
(MONEX), 

National  Aeronautics  and  Space  Administration, 
Hampton,  VA.  Langley  Research  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-04684 


OPTIMIZED  RETRIEVALS  OF  PRECIPITA- 
BLE  WATER  FTELDS  FROM  COMBINATIONS 
OF  VAS  SATELLITE  AND  CONVENTIONAL 
SURFACE  OBSERVATIONS, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,   MD.   Goddard   Space  Flight  Center. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04687 


ATMOSPHERIC  MEASUREMENTS  OF  NI- 
TROGEN DIOXIDE  WITH  A  SENSITIVE  LU- 
MTNOL  INSTRUMENT, 

Unisearch  Associates,  Inc.,  Concord  (Ontario). 
H.  I.  Schiff,  G.  I.  Mackay,  C.  Castledine,  G  W. 
Harris,  and  Q.  Tran. 

Water,  Air  and  Soil  Pollution  WAPLAC,  Vol.  30, 
No.  1/2,  p  105-114,  September  1986.  8  fig,  4  ref. 

Descriptors:  'Measuring  instruments,  'Acid  rain, 
•Air  pollution,  'Pollutant  identification,  'Chemilu- 
minescence,  'Nitrogen  dioxide,  'Nitrates,  Field 
tests,  Urban  areas,  Rural  areas,  Photochemistry, 
Transport,  Spectral  analysis,  Temperature,  Moni- 
toring. 

The  measurement  of  N02  in  air  is  of  paramount 
importance  for  a  number  of  reasons.  Its  presence  in 
the  atmosphere,  whether  from  natural  or  human 
sources,  initiates  atmospheric  chemistry.  N02  is 
the  only  gas  in  the  troposphere  which  can  be 
photodissociated  by  sunlight  to  produce  03.  A 
highly  sensitive,  lightweight,  portable  instrument 


■ 


■ 
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was  developed  for  continuous  monitoring  of  N02 
in  air.  It  operates  by  detecting  the  chemilumines- 
cence  produced  when  N02  encounters  a  surface 
wetted  with  a  specially  formulated  solution  con- 
taining luminol.  Unlike  other  chemiluminescent  in- 
struments it  measures  N02  directly  and  does  not 
require  prior  conversion  of  N02  to  NO.  It  does 
not  respond  to  H202,  NO,  HN03,  NH3,  CO, 
C02,  S02,  or  organic  nitrates.  The  only  interfer- 
ences encountered  to  date  are  from  03  and  PAN 
with  the  response  to  03  being  less  than  0.2%  of  its 
response  to  N02.  The  response  time  of  the  instru- 
ment is  less  than  1  s  and  its  sensitivity  is  better  than 
5  pptv.  The  instrument  shows  a  negative  tempera- 
ture dependence  of  about  2%  /C  degree  which  is 
compensated  electronically.  Measurements  were 
made  with  the  instrument  during  a  number  of  field 
missions  in  polluted  urban  and  relatively  clean 
rural  air.  The  relative  influences  of  photochemistry 
and  transport  from  local  sources  was  observed. 
Simultaneous  measurements  made  with  this  instru- 
ment and  the  unequivocal  tunable  diode  laser  ad- 
sorption spectroscopy  method  have  shown  excel- 
lent agreement.  (AJexander-PTT) 
W87-O4701 


IDENTIFYING  HYDRO  RESOURCES  WITH 
ENHANCED  SATELLITE  IMAGERY, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 

M.  Cambridge,  J.  McMahon  Moore,  and  A.  A. 
Can  as. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  10,  p  13-17,  October  1986. 
5  fig,  3  ref. 

Descriptors:  'Satellite  technology,  *Remote  sens- 
ing, •Resources  development,  *Landsat,  *  Aerial 
photography,  'Topographic  maps,  'Geologic 
maps,  Hydroelectric  power,  Multi-spectral  scan- 
ners, Rock  types,  Remote  terrain,  Planning. 

Landsat  multi-spectral  scanner  (mss)  imagery  in 
photographic  form  was  used,  in  conjunction  with 
available  topographic  and  geologic  maps,  during 
the  preliminary  planning  studies  of  potential  dam 
sites  in  the  Ula  Jelai  River  basin,  peninsular  Malay- 
sia. The  Imperial  College  prototype  analogue 
image  processing  system  was  used  to  provide  color 
composite  and  edge-enhanced  images  for  drainage, 
geological  fold,  fault,  and  joint  trace  (tectonic 
fabric)  mapping  and  to  provide  information  on 
rock  type  distribution  at  scales  between  1:250,000 
and  1:50,000.  Remotely  sensed  space  imagery,  en- 
hanced by  analogue  (optical)  techniques,  is  a 
cheap,  convenient,  and  useful  supplement  to  exist- 
ing geologic  and  topographic  maps  for  preliminary 
regional  site  assessment  in  remote  terrain.  (Au- 
thor's abstract) 
W87-04779 


WATER  METERS  AND  METERING  -  THE 
STATE  OF  THE  ART  AND  FUTURE  DEVEL- 
OPMENTS, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04786 


MEASURING  SEWER  SAG, 

South  Stickney  Sanitary  District,  Burbank,  IL. 
S.  Chatterjee,  and  F.  DeCarlo. 
Operations  Forum,  Vol.  3,  No.  11,  p  17-18,  No- 
vember 1986. 

Descriptors:  'Sewer  sag,  'Pipeline  sag,  'Measur- 
ing instruments,  'Remote  sensing,  'Cost  analysis, 
•Sewer  maintenance,  'Pipes,  Illinois,  Inclinometer, 
Sludge. 

The  South  Stickney  Sanitary  District,  Burbank, 
IL,  has  been  using  the  Sewer  Sag  Detector  devel- 
oped by  AES  Corporation  to  find  sagging  infra- 
structures that  require  immediate  rehabilitation.  An 
inclinometer  with  a  distance  measuring  line  at- 
tached is  used  to  provide  a  detailed  and  quantita- 
tive profile  of  a  sewer  system,  showing  specific 
areas  and  dimensions  of  sewer  sag  and  sludge 
deposits  in  an  existing  line.  It  is  estimated  that  the 
inclinometer  will  cost  $7,000  or  less  when  in  mass 
production.  It  can  be  operated  inexpensively  and 
simply  be  collection  system  personnel,  without  ex- 


tensive training.  A  television  inspection  system 
could  cost  $80,000  and  requires  high  operating  and 
maintenance  expenditures,  may  provide  insufficient 
information  on  sag,  and  fails  to  indicate  areas  of 
excessive  sludge  deposits.  (Rochester-PTT) 
W87-04804 


GAS  CHROMATOGRAPHY  DETECTORS 
BASED  ON  CHEMILUMINESCENCE, 

Sievers  Research,  Inc.,  Boulder,  CO. 
R.  S.  Hutte,  R.  E.  Sievers,  and  J.  W.  Birks. 
Journal   of  Chromatographic   Science   JCHSBZ, 
Vol.  24,  No.  11,  p  499-505,  November  1986.  3  fig,  1 
tab,  36  ref,  append.  NSF  Grant  ISI  8521288. 

Descriptors:  'Measuring  instruments,  'Sample 
preparation,  'Pollutant  identification,  'Gas  chro- 
matography, 'Chemiluminescence,  Detection 
limits,  Chemical  analysis,  Nitric  oxide,  Ozone, 
Thermal  energy  analyzer,  Nitrogen,  Sulfur,  Hy- 
drogen fluoride,  Sulfur  dioxide,  Ammonia,  Sludge, 
Aromatic  compounds. 

The  development  of  chemiluminescence  (CL)  de- 
tectors for  gas  chromatographic  (GC)  analysis  is 
reviewed.  CL  detectors  can  be  used  to  detect  small 
amounts  of  reactive  analytes  in  the  presence  of 
much  greater  concentrations  of  other  species,  thus 
reducing  or  eliminating  sample  preparation  or  frac- 
tionation prior  to  GC  analysis.  CL  detectors  are 
generally  more  expensive  than  standard  GC  detec- 
tors and  hazardous  gases  are  often  used  as  reagents 
or  are  formed  in  the  CL  reaction.  The  sometimes 
large  post-column  dead  volume  of  the  CL  reaction 
chamber  can  introduce  band  broadening  and  limit 
the  use  of  capillary  columns.  The  most  widely  used 
CL  detectors  for  GC  are  based  on  the  nitric  oxide/ 
ozone  reaction.  When  nitric  oxide  reacts  with 
ozone,  only  a  small  fraction  of  the  nitrogen  dioxide 
formed  is  in  an  electrically  excited  state.  The  first 
GC  detector  using  this  reaction  was  the  thermal 
energy  analyzer  (TEA).  The  redox  CL  detector 
(RCD)  can  detect  a  wide  range  of  compounds 
regardless  of  whether  they  contain  nitrogen.  In  the 
sulfur-selective  detector,  reduced  sulfur  com- 
pounds react  with  F2  to  form  vibrationally  excited 
hydrogen  flouride  and  other  species.  A  GC  CL 
detector  for  reduced  sulfur  compounds  has  also 
been  developed  based  on  the  chemiluminescent 
reaction  with  ozone  to  form  electrically  excited 
sulfur  dioxide.  Applications  of  CL  detectors  for 
GC  analysis  include  measurement  of  ammonia  and 
amines  in  ambient  air,  analysis  of  explosives  and 
determination  of  nitro-aromatics  in  sludge.  (Mi- 
chael-PTT) 
W87-04831 


DETERMINATION  OF  ORGANIC  FORMS  OF 
MERCURY  AND  ARSENIC  IN  WATER  AND 
ATMOSPHERIC  SAMPLES  BY  GAS  CHROMA- 
TOGRAPHY-ATOMIC  ABSORPTION, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

A.  Paudyn,  and  J.  C  Van  Loon. 

Presenilis'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.  325,  No.  4  p  369-376,  October 

1986.  6  fig,  6  tab,   14  ref.   Ontario  Ministry  of 

Environment  Project  No.  140. 

Descriptors:  'Sample  preparation,  'Water  analysis, 
•Measuring  instruments,  "Pollutant  identification, 
•Analytical  methods,  *Gas  chromatography, 
•Atomic  absorption  spectrophotometry,  Dimethyl- 
mercury,  Methylmercury,  Ethylmercury,  Dimeth- 
ylarsine,  Methylarsine,  Ontario,  Humber  River, 
Detection  limits. 

A  45  centimeter  column  packed  with  Tenax  was 
used  to  separate  and  determine  the  methylated 
mercury  species  dimethylmercury,  methylmercury 
and  ethylmercury  and  the  methylated  arsenic  spe- 
cies dimethylarsine  and  methylarsine.  All  com- 
pounds were  first  extracted  from  waters  and  snow 
by  a  benzene-toluene  mixture,  evaporated  if  neces- 
sary and  analyzed  by  gas  chromatography  with 
atomic  absorption  spectrometry  as  a  detector.  The 
dectection  limits  of  this  procedure  were:  four  nan- 
ograms Hg  in  dimethylmercury  and  methylmer- 
cury, five  nanograms  Hg  in  ethylmercury  and  25 
nanograms  As  in  dimethyl  and  methyl  arsine  in  one 
liter  of  water.  Methylmercury  and  ethylmercury 


were  detected  in  Ontario  natural  waters  and  snow 
at  12-45  and  7-15  nanograms  mercury  per  liter 
respectively.  The  level  of  methylarsine  varied  from 
40  to  90  nanograms  per  liter.  Dimethylmercury 
and  dimethylarsine  were  detected  only  in  the 
Humber  River.  (Author's  abstract) 
W87-04838 


INDUSTRIAL  ANALYZER  BY  A  POTENTIO- 
METRIC  METHOD  FOR  TOTAL  ORGANIC 
CARBON  IN  WATER, 

Compagnie   Generale  des  Eaux,   Paris  (France). 
G.  Randon,  M.  Dutang,  R.  Rosset,  M.  Caude,  and 
P.  Sassiat. 

International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  20,  No.  1,  p  1-12,  1985.  4 
fig,  1  tab,  1  ref. 

Descriptors:  *Water  analysis,  *Sample  preparation, 
•Potentiometers,  •Organic  carbon,  'Measuring  in- 
struments, •Autoanalyzers,  Oxidation,  Carbon  di- 
oxide, Electrodes,  Microprocessors,  Monitoring, 
Calibrations,  Mathematical  equations,  Photochemi- 
cal oxidation,  Ultraviolet  radiation,  Calibrations, 
Detection  limits. 

An  industrial  analyzer  based  on  photochemical 
oxidation  of  organic  substances  present  in  water 
and  on  the  measurement  of  released  carbon  dioxide 
by  zero  current  potentiometry  from  a  carbon  diox- 
ide sensitive  electrode  was  developed.  All  appartus 
functions  were  monitored  by  a  microprocessor.  A 
nonfiltered  water  sample  was  taken  at  regular  in- 
tervals and  the  inorganic  carbon  was  eliminated  by 
adding  phosphoric  acid  and  bubbling  with  com- 
pressed filtered  air.  Peroxodisulfate  was  introduced 
and  ultraviolet  irradiation  was  carried  out.  Refrig- 
eration of  the  sample  was  retarded  so  that  oxida- 
tion could  occur  at  a  greater  than  ambient  temper- 
ature. Oxidation  efficiency  was  close  to  100%  even 
for  amino  compounds  which  are  more  difficult  to 
oxidize.  Calibrations  were  performed  using  the 
standard  addition  method  and  an  automatic  elec- 
trode response  monitoring  procedure  with  calibrat- 
ed hydrogenocarbonate  solutions  was  perfected. 
Analysis  time  was  30  minutes  and  the  apparatus 
demonstrated  a  two-week  autonomy.  Measurement 
ranges  were  0-20,  0-400  and  0-2000  parts  per  mil- 
lion. Results  obtained  in  the  0-20  parts  per  million 
range  match  laboratory  measurements  carried  out 
with  a  Dohrmann  80  analyzer.  (Author's  abstract) 
W87-04882 


ECONOMICS   OF   REMOTE   METER   READ- 
ING, 

Northern  Illinois  Water  Corp.,  Champaign. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-04906 


ESTUARINE      AREAS      OF     PERNAMBUCO 
(AREAS  ESTUARINAS  DE  PERNAMBUCO), 

Universidade    Federal    de    Pernambuco,    Recife 

(Brazil).  Dept.  de  Oceanografia. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-04916 


ORD7ICE  PLATES  FOR  FURROW  FLOW 
MEASUREMENT:  PART  1  -  CALIBRATION, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-04919 

ORD7ICE  PLATES  FOR  FURROW  FLOW 
MEASUREMENT:  PART  H  -  DESIGN  AND 
FIELD  USE, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-O4920 

EFFECTS  OF  ENHANCED  INITIAL  MOIS- 
TURE FTELDS  ON  SIMULATED  RAINFALL 
OVER  WEST  AFRICA  AND  THE  EAST  ATLAN- 
TIC, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Meteorology. 
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For  primary  bibliographic  entry  see  Field  2B. 
W87-04973 


FRONTOGENESIS  AND  SYMMETRIC  STA- 
BILITY IN  A  MAJOR  NEW  ENGLAND  SNOW- 
STORM, 

For  primary  bibliographic  entry  see  Field  2C. 
W87-04974 


SOME  COMMENTS  ON  PASSD7E  MICRO- 
WAVE MEASUREMENT  OF  RAIN, 

National  Aeronautics  and  Space  Administration, 
Greenbelt,  MD.  Goddard  Space  Flight  Center. 
T.  T.  Wilheit. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  10,  p  1226-1232,  October 
1986.  6  fig,  9  ref. 

Descriptors:  'Measuring  instruments,  'Remote 
sensing,  *Rain,  'Microwaves,  'Microwave  radi- 
ation, 'Rain  measurements,  Radiation,  Space,  Pre- 
cipitation, Estimating,  Weather,  Hydrometeors, 
Attenuation,  Satellite  technology. 

It  is  argued  that  because  microwave  radiation 
interacts  much  more  strongly  with  hydrometeors 
than  with  cloud  particles,  microwave  measure- 
ments from  space  offer  a  significant  chance  of 
making  global  precipitation  estimates.  Over 
oceans,  passive  microwave  measurements  are  es- 
sentially attenuation  measurements  that  can  be 
very  closely  related  to  the  rain  rate  independently 
of  the  details  of  the  drop-size  distribution.  Over 
land,  scattering  of  microwave  radiation  by  the 
hydrometeors,  especially  in  the  ice  phase,  can  be 
used  to  estimate  rainfall.  In  scattering,  the  details 
of  the  drop-size  distribution  are  very  important  and 
it  is  therefore  more  difficult  to  achieve  a  high 
degree  of  accuracy.  The  SSM/I  (Special  Sensor 
Microwave  Imager),  a  passive  microwave  imaging 
sensor  that  will  be  launched  soon,  will  have  dual- 
polarized  channels  at  85.5  GHz  that  will  be  very 
sensitive  to  scattering  by  frozen  hydrometeors. 
Other  sensors  being  considered  for  the  future  space 
missions  would  extend  our  ability  to  estimate  rain 
rates  from  space.  The  ideal  spaceborn  precipita- 
tion-measurement system  would  use  the  comple- 
mentary strengths  of  passive  microwave,  radar, 
and  visible/infrared  measurements.  (Author's  ab- 
stract) 
W87-04975 


FLOW,  THE  KEY  MEASUREMENT, 

R.  H.  Babcock. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  11,  November  1986. 

Descriptors:  'Flow,  'Flow  measurement,  'Water 
treatment,  'Measuring  instruments,  'Wastewater 
treatment,  Water  supply,  Flowmeters,  Rate  meters. 

Measurement  of  flow  is  important  in  water  and 
wastewater  facilities  since  it  is  the  basis  for  all 
plant  accounting  procedures,  chemical  feed  selec- 
tion rates  and  performance  evaluation.  Various 
devices  for  the  measurement  of  flow  were  men- 
tioned and  their  applications  and  limitations  were 
discussed  briefly.  It  was  recommended  that  selec- 
tion of  the  proper  flowmeter  be  given  careful 
consideration  based  on  familiarity  with  both  the 
specific  project  application  and  the  variety  of  flow- 
meter types  available.  (Wood-PTT) 
W87-04977 


CONDUCnvnY-TEMPERATURE  STAND- 
ARDIZATION AND  DISSOLVED  SOLIDS  ES- 
TIMATION IN  A  MEROMICTIC  SALINE 
LAKE, 

British  Columbia  Univ.,   Vancouver.   Westwater 

Research  Centre. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O5051 


CHARACTERLZATION  OF  FRACTURE  PER- 
MEABDLITY  WITH  HIGH-RESOLUTION  VER- 
TICAL FLOW  MEASUREMENTS  DURING 
BOREHOLE  PUMPING, 

Geological  Survey,  Denver,  CO.  Borehole  Geo- 


physics Project. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05065 


AIRBORNE  GEOPHYSICAL  EXPLORATION 
FOR  GROUND  WATER, 

Peterson,  Grant  and  Watson  Ltd.,  Toronto  (Ontar- 
io). 

N.  R.  Paterson,  and  R.  A.  Bosschart. 
Ground  Water  GRWAAP,  Vol.  25,  No.  1,  p  41-50, 
January-February  1987.  10  fig,  7  ref. 

Descriptors:  'Groundwater  detection,  'Ground- 
water potential,  'Airborne  exploration,  'Measur- 
ing instruments,  'Remote  sensing,  'Aquifers,  'Ge- 
ological mapping,  Data  processing,  Data  interpre- 
tation, Electrical  resistivity,  Electromagnetic  pro- 
specting, Regional  surveys,  Exploration,  Mapping, 
Geohydrology,  Africa,  Kenya,  Burkina  Faso,  Cost 
analysis. 

Ground  water  is  becoming  an  increasingly  impor- 
tant resource.  It  is  estimated  that  some  1,500  mil- 
lion people  worldwide  do  not  have  access  to  pota- 
ble water  or  sanitation.  Geophysical  methods  have 
been  used  for  many  years  to  assist  in  hydrogeologi- 
cal  exploration  for  ground  water.  For  the  direct 
detection  of  water-bearing  formations,  the  electri- 
cal resistivity  method  has  been  effective  but  rela- 
tively slow  and  costly.  More  recently,  surveys 
have  been  conducted  successfully  with  electro- 
magnetic prospecting  apparatus  developed  primari- 
ly for  the  mineral  industry.  Such  equipment  has  the 
advantages  of  greater  speed  and  portability,  im- 
proved subsurface  resolution,  and  better  potential 
discrimination  of  conductive  aquifers.  Electromag- 
netic methods  also  can  be  applied  from  moving 
platforms,  including  fixed-wing  aircraft  and  heli- 
copters. Detailed  and  regional  surveys  conducted 
in  recent  years  for  geological  mapping  and  mineral 
exploration  in  Africa  (Burkina  Faso  and  Kenya) 
and  elsewhere  have  revealed  important  informa- 
tion on  the  location  and  nature  of  water-bearing 
formations  and  structures.  Simultaneous  measure- 
ments of  the  magnetic  field  have  been  used  also  to 
map  faults  and  dikes  of  potential  ground-water 
significance.  New,  wide-band,  digital  airborne 
equipment  and  processing  systems  are  capable  of 
carrying  out  rapid,  inexpensive  studies  of  subsur- 
face formations  to  depths  of  at  least  200  meters. 
Computerized  interpretation  techniques  can 
produce  maps  of  depth  and  electrical  conductance 
of  a  variety  of  buried  aquifers.  Using  these  meth- 
ods, exploration  scheme  is  proposed  that  would 
involve  the  following  phases:  preliminary  study, 
airborne  survey  and  interpretation,  drilling  and 
testing,  and  ground  geophysical  and  hydrogeologi- 
cal  studies.  It  is  estimated  that  such  a  program 
would  cost  U.S.  $100  to  U.S.  $500/sq  km.  (Alexan- 
der-PTT) 
W87-05066 


ABANDONED    WELLS    -     HOW    TO    FIND 
THEM, 

National  Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05087 


SUMMARY  AND  COMPARISONS  OF  THREE 
TECHNOLOGDXS  FOR  LOCATING  ABAN- 
DONED WELLS  EN  CENTRAL  OKLAHOMA, 

Environmental        Photographic        Interpretation 

Center,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05088 


USE  OF  ELECTROMAGNETIC  INDUCTION 
FOR  LOCATTNG  SUBSURFACE  SALINE  MA- 
TERIAL, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry   see   Field  2G. 

W87-05117 


GEOCHEMICAL  AND  GEOPHYSICAL  STUD- 
DZS  OF  SALT  WATER  ENTRUSION  EN  COAST- 
AL REGIONS, 


Andhra  Univ.,  Waltair  (India).  Dept.  of  Geophys- 
ics. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-05119 


ELECTROMAGNETIC  MEASUREMENTS  FOR 
SUBSURFACE  HYDROCARBON  ENVESTIGA- 
TIONS, 

Camp,  Dresser  and  McKee,  Inc.,  Annandale,  VA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05149 
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EXPERIMENTAL  MONTHLY  LONG-RANGE 
FORECASTS  FOR  THE  UNITED  KENGDOM: 
PART  I.  DESCRD7TION  OF  THE  FORECAST- 
ING SYSTEM, 

Meteorological  Office,  Bracknell  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-04374 


FRICTION  SLOPE  AVERAGING  IN  BACKWA- 
TER CALCULATIONS, 

Monash  Univ.,  Clayton  (Australia).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-04390 


MODIFIED  STRONGLY  DvIPLICrr  PROCE- 
DURE FOR  GROUNDWATER  FLOW  ANALY- 
SIS, 

Indian  Inst,  of  Science,  Bangalore.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-04401 


ESTIMATION  PROCEDURES  FOR  THE  TYPE- 
1  EXTREME  VALUE  DISTRD3UTION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

J.  A.  RaynaJ,  and  J.  D.  Salas. 

Journal  of  Hydrology  JHYDA7,  Vol.  87,  No.  3/4, 

p  315-336,  October  30,  1986.  9  tab,  28  ref. 

Descriptors:  'Estimating  equations,  'Comparison 
studies,  'Data  interpretation,  'Extreme  Value 
Type-1  distribution,  'Gumbel  distribution,  'Statis- 
tical methods,  'Mathematical  studies,  Mathemati- 
cal analysis,  Mathematical  equations,  Probability 
weighted  moments  method,  Least  squares  method. 

Six  estimation  methods  for  the  Extreme  Value 
Type-1  (Gumbel)  distribution  were  analyzed  and 
compared  by  using  data  generation  techniques. 
Considering  criteria  of  bias,  variance  and  mean 
square  error  of  estimates  of  parameters  and  quan- 
tile  points,  including  ease  of  obtaining  estimators,  it 
was  concluded  that  the  best  linear  combination  of 
order  statistics  compared  favorably  with  the  other 
methods  for  sample  sizes  smaller  than  20.  For 
larger  samples  the  probability  weighted  moments 
method  was  preferred.  Likewise,  considering  all 
factors  of  comparison,  the  least  squares  and  mode- 
interquartile  range  methods  should  not  be  used  for 
fitting  the  Gumbel  distribution.  (Author's  abstract) 
W87-04402 


VOLUMETRIC  APPROACH  TO  NON-DARCY 
FLOW  IN  CONFINED  AQUD7ERS, 

Technical  Univ.  of  Istanbul  (Turkey).   Dept.  of 

Hydraulics  and  Water  Power. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-04403 


FREQUENCY  ANALYSIS  OF  LOW  FLOWS: 
HYPOTHETICAL  DISTRIBUTION  METHODS 
AND  A  PHYSICALLY  BASED  APPROACH, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-04553 
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I 


SIMPLE  MODEL  FOR  SPATIAL-TEMPORAL 
PROCESSES, 

Stanford  Univ.,  CA.  Dept.  of  Statistics. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-O4970 


FINITE  ELEMENT  ANALYSIS  OF  ARCH 
DAMS  ON  A  PERSONAL  COMPUTER, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 
R.  Stevenson,  D.  E.  Bowes,  and  J.  P.  Radochia. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.   12,  p  19-22,  December 
1986.  7  fig,  4  ref. 

Descriptors:  'Model  studies,  'Computer  programs, 
•Dam  design,  'Computers,  'Arch  dams, 
•ADSAS,  'Model  testing,  'ANSYS-PC/ 
LINEAR,  Design  standards,  Dams,  Mathematical 
studies.  Dam  foundations,  Performance  evaluation. 

In  the  past,  computerized  structural  analysis  of 
concrete  arch  dams  in  the  United  States  has  usual- 
ly been  done  using  either  the  SAP  IV  finite  ele- 
ment method  (f.e.m.)  or  using  the  Bureau  of  Recla- 
mation's trial  load  method  computer  program, 
ADSAS.  The  effectiveness  of  both  these  analytical 
methods  has  been  verified  on  several  occasions  by 
model  testing  and  comparison  with  actual  structur- 
al behavioral  results  of  arch  dams.  Both  programs, 
however,  require  large  main  frame  computers 
which  can  be  costly  and  inconvenient  for  the  de- 
signer who  may  not  have  direct  access  at  his  office 
to  the  necessary  hardware.  A  well  documented 
and  supported  finite  element  method  program  that 
had  the  capability  of  running  on  both  the  larger 
mainframe  computers  as  well  as  smaller  personal 
computers  was  selected  for  a  comparison  with  the 
more  traditional  mainframe  arch  dam  analysis  pro- 
gram ADSAS.  A  new  subset  of  a  popular  main- 
frame finite  element  computer  program  is  now 
available  for  use  on  a  personal  computer.  The 
application  of  the  structural  program  package  to 
the  finite  element  analysis  of  concrete  arch  dams  is 
discussed  and  results  with  the  trial  load  method  of 
analysis  are  compared.  The  ANSYS-PC/LINEAR 
f.e.m.  computer  program.which  operates  on  the 
IBM  PC/XT,  PC/AT,  or  other  IBM  PC  compati- 
ble microcomputers,  was  the  most  economical  and 
accurate  program  tested.  The  development  of  a 
mesh  generator  similar  to  the  one  used  in  the 
program  ADAP  is  recommended  to  increase  the 
f.e.m.'s  arch  dam  model  capabilities.  (Alexander- 
PTT) 
W87-O5014 


ANALYSIS  OF  LONG-TERM  ECOLOGICAL 
DATA  USING  CATEGORICAL  TIME  SERIES 
REGRESSION, 

Martin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

For  primary  bibliographic  entry  see  Field  81. 
W87-O5049 


touring,  (3)  cross  section  development,  (4)  ground- 
water/contaminant  modeling,  and  (5)  geophysical 
analyses.  Many  of  these  specialized  programs,  pre- 
viously available  only  for  large  mainframe  comput- 
er systems,  have  been  reprogrammed  to  run  on 
some  of  the  more  sophisticated  personal  comput- 
ers. Project  management  can  also  be  easily  acco- 
modated using  several  methods.  Complicated  in- 
vestigations are  effectively  managed  with  pro- 
grams which  utilize  critical  path  analyses  or  similar 
techniques.  Multiproject  programs  can  be  managed 
through  use  of  database  management  nrograms. 
Proper  tailoring  of  computer  systems  (software/ 
hardware)  to  fit  individual  requirements  involves 
many  considerations.  Some  major  factors  include: 
(1)  Data  evaluation/management  requirements,  (2) 
Software  availability/development,  and  (3)  Hard- 
ware compatibility.  Each  of  these  factors  is  re- 
viewed here,  with  an  example  which  integrates 
many  of  the  discussed  techniques  provided.  (See 
also  W87-05128)  (Lantz-PTT) 
W87-05131 


DRASTIC:  A  STANDARDIZED  SYSTEM  TO 
EVALUATE  GROUND  WATER  POLLUTION 
POTENTIAL  USING  HYDROGEOLOGIC  SET- 
TINGS, 

National  Water  Well  Association,  Worthington, 
OH. 

L.  Aller,  J.  H.  Lehr,  R.  Petty,  and  C.  T.  Bennett. 
IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  38-57,  4  fig,  11  tab,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Geohydro- 
logy,  'DRASTIC,  'Data  evaluation,  Water  depth, 
Recharge,  Aquifers,  Aquifer  media,  Soil  media, 
Topography,  Vadose  water,  Permeability  coeffi- 
cient, Conductivity. 

DRASTIC  is  a  methodology  which  allows  the 
pollution  potential  of  any  area  to  be  systematically 
evaluated  anywhere  in  the  United  States.  The 
system  optimizes  the  use  of  existing  data  and  has 
two  major  portions:  the  designation  of  mappable 
units,  termed  hydrogeologic  settings,  and  the  su- 
perposition of  a  relative  ranking  system  called 
DRASTIC.  Hydrogeologic  settings  incorporate 
the  major  hydrogeologic  factor  which  are  used  to 
infer  the  potential  for  contaminants  to  enter 
groundwater.  These  factors  form  the  acronym 
DRASTIC,  and  include  depth  to  water,  net  re- 
charge, aquifer  media,  soil  media,  topography, 
impact  of  the  vadose  zone  and  hydraulic  conduc- 
tivity of  the  aquifer.  The  relative  ranking  scheme 
uses  a  combination  of  weights  and  ratings  to 
produce  a  numerical  value,  called  the  DRASTIC 
Index,  which  helps  set  priorities  for  areas  with 
respect  to  pollution  potential.  (See  also  W87- 
05128)  (Lantz-PTT) 
W87-05132 


COMPUTERIZED  DATA  EVALUATION/MAN- 
AGEMENT FOR  HYDROGEOLOGIC  INVESTI- 
GATIONS, 

Shell  Oil  Co.,  Houston,  TX. 
C.  C.  Stanley. 

IN:  Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection  and 
Restoration  -  A  Conference  and  Exposition,  Pro- 
ceedings of  the  NWW  A/API  Conference,  Novem- 
ber 13-15,  1985,  The  Westin  Galleria,  Houston, 
Texas.  1986.  p  28-37,  2  tab. 

Descriptors:  'Data  processing,  'Data  evaluation, 
'Geohydrology,  'Computers,  'Groundwater  pol- 
lution, Automation,  Database  management,  Man- 
agement techniques,  Computer  programs. 

Vast  amounts  of  data  are  generated  at  groundwat- 
er contamination  sites.  Computerized  hydrogeolo- 
gic data  evaluation  and  management  can  be  ac- 
complished using  various  techniques.  Spreadsheet 
programs  are  utilized  to  enter  data  and  automati- 
cally perform  calculations.  In  addition,  it  is  possi- 
ble to  incorporate  spreadsheet  data  into  database 
management  programs.  Specialty  programs  are  ca- 
pable of  performing  enhanced  data  analyses  such 
as:  (1)  well/aquifer  hydraulic  evaluation,  (2)  con- 


INTERPRETATION  OF  GAS  CHROMATOG- 
RAPHY DATA  AS  A  TOOL  IN  SUBSURFACE 
HYDROCARBON  INVESTIGATIONS, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05151 
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FULL  SPEED  AHEAD:  WATER  RESOURCES 
BOA  PUMPS  MONEY  AND  ENERGY  TO 
CORPS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04372 


HYDRAULIC    DESIGN    ALGORITHMS    FOR 
PIPE  NETWORKS, 

Kentucky  Univ.,  Lexington.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04393 


STRESS-STRAIN  STATE  OF  THE  SAYANO- 
SHUSHENSKOE  DAM  DURING  FILLING  OF 
THE  RESERVOIR, 

E.  K.  Aleksandrovskaya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  123-129,  March  1986.  5  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
5-10,  March  1986. 

Descriptors:  'Stress  analysis,  'Sayano-Shushens- 
koe  Dam,  'Reservoirs,  'Gravity  dams,  'Dams, 
Deformation,  Rheology,  Hydrostatic  level,  Con- 
crete dams,  Cantilever  stresses,  USSR. 

The  results  of  monitoring  by  means  of  long-term 
on-site  observations  and  inspections  indicated  that 
the  gravity-arch  dam  was  in  satisfactory  condition 
during  its  construction  and  simultaneous  staged 
filling  of  the  reservoir.  The  changes  in  the  main 
parameters  including  deformations,  stresses,  seep- 
age heads  and  discharges  which  characterize  the 
static  behavior  of  the  structure  were  occurring  in 
agreement  with  the  changes  in  the  hydrostatic 
load,  temperature  effects,  and  concreting,  and 
grouting  of  the  joints  of  the  dam.  Staged  construc- 
tion and  loading  of  the  dam  substantially  affected 
its  stress-strain  state.  The  incomplete  dam  was 
subjected  to  a  constantly  increasing  hydrostatic 
load  which  led  to  a  redistribution  of  arch  and 
cantilever  stresses,  to  a  decrease  of  compressive 
stresses  in  the  fourth  column,  and  to  an  increase  in 
the  third.  The  actual  values  of  the  arch  stresses  in 
the  first  column  of  the  dam  at  an  elevation  of  the 
upper  pool  level  close  to  500m  were  commensu- 
rate with  those  calculated  for  the  normal  pool 
level.  Temperature  and  moisture  factors  caused  the 
compressive  stresses  on  the  upstream  face  to  be 
larger  than  designed.  As  a  result,  the  upstream  face 
of  the  dam  in  past  stages  of  filling  was  compressed 
practically  over  the  entire  height.  (Wood-PTT) 
W87-04413 


GROUNDWATER  LOWERING  IN  THE  FOUN- 
DATION PIT  OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION, 

V.  A.  Nepomnyashchii,  L.  A.  Titov,  and  A.  M. 

Troyan. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 

No.  3,  p  130-135,  March  1986.  4  fig.  Translated 

from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 

10-14,  March  1986. 

Descriptors:  'Dewatering,  'Groundwater  levels, 
•Aquifers,  'Foundation  pits,  'Kaisiadorys 
pumped-storage  station,  'Powerplants,  Kaunas  res- 
ervoir, Streva  River,  Confined  aquifers,  Sand, 
Sand   aquifers,   Silt,   USSR,   Water   yield,   Wells. 

The  unified  foundation  pit  of  the  powerhouse  of 
the  Kaisiadorys  pumped-storage  station  and  re- 
verse canal  is  located  on  a  cove  of  the  Kaunas 
reservoir  with  an  elevation  of  the  normal  pool 
level  of  144m  at  the  debouchment  of  the  Streva 
River.  It  is  located  at  the  boundary  of  two  hydro- 
geological  subregions  and  the  pit  of  the  pumped- 
storage  station  penetrates  four  aquifers.  The  exca- 
vation for  the  powerhouse  cuts  through  the  Likh- 
vin,  Odintsovo,  and  alluvial  aquifers  of  the  Quater- 
nary deposits  and  penetrates  12- 13m  into  silt.  The 
silt  made  the  deterioration  of  the  strength  and 
deformation  characteristics  of  the  base  sides  of  the 
pit  a  danger.  The  selection  of  the  method  of  drain- 
ing the  silt  was  an  especially  important  problem 
during  the  design  of  a  system  of  64  wells  with 
submersible  pumps.  The  low  permeability  of  the 
silt,  high  anisotropy,  and  its  insignificant  water 
yield  required  the  use  of  special  groundwater  low- 
ering means  able  to  vacuum  the  adjacent  volumes 
of  waterlogged  soil.  (Wood-PTT) 
W87-04414 


USE  OF  STRUCTURAL  ANCHORS  IN  UNDER- 
GROUND HYDRAULIC  STRUCTURES, 

V.  F.  Ilyushin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  135-143,  March  1986.  8  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
14-19,  March  1986. 

Descriptors:  'Anchors,  'Hydraulic  structures, 
Entry  portals,  Water  intakes,  Spillway  gates,  Tun- 
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nels,  Pressure  conduits,  Tunnel  spillways,  Crane 
track  supports,  Bar  supports,  Cantilever-bar  sup- 
ports, Beam-bar  supports,  Arch-bar  supports. 

Anchors  are  widely  used  as  anchor  supports  and 
components  of  structural  elements  in  mining  and  in 
underground  hydrotechnical  construction.  In  the 
first  case  the  anchor  support  strengthens  rocks  in 
the  contour  zone  around  a  structure  and  increases 
the  stability  of  exposures  during  construction  by 
reinforcing  layers  and  structural  blocks.  In  the 
second  case,  the  rock  is  used  as  a  medium  in  which 
structural  anchors  are  fastened  and  operating  loads 
are  transmitted  to  them,  using  the  bearing  proper- 
ties of  the  rock  mass.  Characteristic  examples  of 
the  use  of  structural  anchors  in  underground  struc- 
tures were  examined.  (Wood-PTT) 
W87-04415 


STRENGTH  OF  LIGHTLY  REINFORCED  ELE- 
MENTS IN  A  COMPRESSED  ZONE  WITH 
CONSIDERATION  OF  INELASTIC  DEFORMA- 
TIONS OF  CONCRETE, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-04419 


VERTICAL  DRAINAGE  IN  THE  FOUNDA- 
TION OF  THE  OVERFLOW  DAM  OF  THE 
DNEPRODZERZHTNSK  HYDROELECTRIC 
STATION, 

O.  N.  Nosova,  and  L.  G.  Egorova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  175-180,  March  1986.  6  fig.  Translated 
from  Gidrotekhnicheskoe  StroitePstvo,  No.  3,  p 
43-48,  March  1986. 

Descriptors:  'Foundation  rocks,  'Vertical  drain- 
age, 'Overflow  dams,  'Dneprodzerzhinsk  hydro- 
electric station,  'Hydroelectric  plants,  'Concrete, 
•Dams,  'Seepage,  Piezometric  head,  Seasonal  de- 
formations, USSR. 

The  concrete  overflow  dam  of  the  Dneprodzerz- 
hinsk  hydroelectric  station  is  located  on  a  rock 
area  of  the  right-bank  floodplain  composed  of 
granite-gneisses.  The  dam  is  massive,  gravity,  of  a 
flattened  profile,  with  a  submerged  weir,  and  crest 
length  of  191.5m.  The  seasonal  variations  of  the 
discharge  and  piezometric  heads  observed  on-site 
indicated  the  presence  of  seasonal  deformations  of 
the  seepage  medium,  which  with  time  could 
change  the  state  of  the  contact  zone  of  the  dam 
foundation.  The  results  of  measuring  the  tempera- 
ture of  the  seepage  flow  made  it  possible  to  distin- 
guish weakened  areas  of  the  foundation  subject  to 
special  monitoring  and  to  estimate  the  degree  of 
influence  of  the  lower  pool  on  the  drainage  dis- 
charge. According  to  an  approximate  evaluation, 
the  inflow  from  the  lower  pool  did  not  exceed 
10%  of  the  total  discharge.  The  data  of  the  temper- 
ature measurements  confirmed  the  overall  effec- 
tiveness of  the  vertical  drainage  system  for  dis- 
charge of  the  flow  in  the  dam  foundation.  The 
wells  of  the  vertical  drainage  system,  accessible  for 
measuring  the  discharge  and  water  temperature 
and  also  for  conducting  experiments  with  tracers, 
could  serve  as  a  means  of  reliable  monitoring  of 
the  state  of  the  watertight  and  drainage  devices  in 
the  foundations  of  concrete  structures  and  could 
give  additional  valuable  information  about  the  de- 
velopment of  seepage  processes  in  the  foundation 
of  the  structure.  (Wood-PTT) 
W87-04421 


CALCULATION  OF  BUTTRESSES  OF  RE- 
TAINING WALLS, 

V.  M.  Sokolov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  189-192,  March  1986.  2  fig,  4  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
52-54,  March  1986. 

Descriptors:  'Cracks,  'Stress,  'Buttresses,  'Re- 
taining walls,  'Reinforcement  bars,  'Concretes, 
Horizontal  reinforcement  bars,  Vertical  reinforce- 
ment bars,  Diagonal  reinforcement  bars,  Mathe- 
matical equations. 

Calculation  of  buttresses  of  retaining  walls  is  insuf- 
ficiently elucidated  in  the  technical  and  education- 


al literature.  Therefore,  the  calculation  of  a  but- 
tress reinforced  by  horizontal,  vertical,  and  diago- 
nal reinforcement  bars  was  examined.  Equations 
were  derived  and  a  sample  calculation  shown. 
Horizontal  and  vertical  reinforcements  were  deter- 
mined first  and  then  calculations  of  a  buttress  with 
respect  to  the  normal  and  diagonal  sections  with 
the  assumption  of  the  formation  of  cracks  in  the 
concrete.  After  formation  of  cracks,  the  reinforc- 
ing bars  bound  the  concrete  into  a  single  whole. 
The  stresses  in  the  bars  of  different  directions 
intersecting  the  crack  on  its  length  were  related  to 
the  size  of  the  opening  of  the  crack.  The  maximum 
stresses,  limited  by  the  design  resistance  of  the 
reinforcement,  occurred  in  the  bars  near  the  back 
face  of  the  buttress,  and  in  other  vertical  and 
horizontal  bars  which  intersected  the  crack  the 
stresses  decreased  proportionally  in  the  direction 
toward  the  compressed  zone  of  concrete,  where 
they  vanished.  (Wood-PTT) 
W87-04423 


CONSIDERATION  OF  MOISTURE  EFFECTS 
ON  THE  UPSTREAM  FACE  OF  CONCRETE 
DAMS, 

I.  B.  Sokolov,  and  V.  A.  Rasskazchikov. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  193-198,  March  1986.  3  fig,  7  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
54-57,  March  1986. 

Descriptors:  'Moisture  effects,  'Concrete  dams, 
'Dams,  'Stress,  'Moisture  stress,  'Concretes, 
Sayano-Shushenskoe  dam,  Reservoirs,  Kras- 
noyarsk dam,  Zeya  dam,  USSR. 

Because  several  factors  affect  the  work  of  a  dam,  it 
has  not  been  possible  to  isolate  and  estimate  quanti- 
tatively moisture-induced  stresses  and  there  was  an 
absence  of  data  on  the  change  in  the  moisture 
content  of  concrete  in  structures.  Investigations  of 
the  saturation  of  concrete  of  the  Sayano-Shushens- 
koe dam  showed  that  during  five  years  of  oper- 
ation of  the  structure,  moisture  penetrated  into  the 
concrete  to  a  depth  of  4-6m,  and  the  maximum 
change  in  the  moisture  content  of  the  concrete  of 
the  upstream  face  was  1.5%.  The  moisture  induced 
strains  at  a  depth  of  0.5m  from  the  upstream  face 
reached  a  value  of  0.000045-0.000053  and  at  a 
distance  of  4.5-5m  a  value  of  0.000006-0.00001.  The 
change  both  in  the  depth  of  penetration  of  mois- 
ture into  the  structure  and  in  the  degree  of  satura- 
tion occurred  most  intensely  during  the  first  1-1.5 
years  after  a  rise  of  the  head.  Calculation  of  mois- 
ture induced  stresses  on  the  basis  of  data  from  on- 
site  investigations  showed  that  compressive 
stresses,  which  reached  0.95-1.52  MPa,  occurred 
on  the  upstream  face  of  the  dam.  The  width  of  the 
zone  of  compression  was  3-4m  for  concrete  located 
below  the  seasonal  drawdown  of  the  reservoir  and 
up  to  2m  in  the  zone  of  the  variable  waterlevel.  A 
generalization  of  the  results  of  investigating  satura- 
tion of  concrete  in  the  zone  of  the  upstream  face  of 
the  Sayano-Shushenskoe  dam  and  also  of  the  addi- 
tional data  obtained  at  the  Krasnoyarsk  and  Zeya 
dams  made  it  possible  to  establish  a  general  regu- 
larity for  determining  stresses  occurring  on  the 
upstream  face  of  dams  of  various  types  due  to 
swelling  of  concrete.  (Wood-PTT) 
W87-04424 


HYDRODYNAMIC  PRESSURES  ON  DAMS 
WITH  NONVERTICAL  UPSTREAM  FACE, 

Universidad  Autonoma  de  Puebla  (Mexico).  Es- 

cuela  de  Ingenieria  Civil. 

J.  Aviles,  and  F.  J.  Sanchez-Sesma. 

Journal     of     Engineering     Mechanics     (ASCE) 

JENMDT,  Vol.  112,  No.  10,  p  1054-1061,  October 

1986.  5  fig,  7  ref. 

Descriptors:  'Mathematical  equation,  'Numerical 
analysis,  'Dams,  'Hydrodynamics,  'Upstream, 
Downstream,  Headwaters,  Treffz-Mikhlin  method, 
Hydrology,  Fluid  mechanics,  Flow  characteristics, 
Barriers,  Check  structures,  Dikes,  Leveee,  Com- 
parison studies. 

An  analytical  solution,  using  the  Treffz-Mikhlin 
method,  was  used  to  present  seismic-induced  hy- 
drodynamic  pressures  on  dams  with  a  nonvertical 
upstream  face.  The  solution  was  built  as  a  linear 


combination  of  functions  which  satisfy  all  bounda- 
ry conditions  except  the  one  at  the  upstream  face 
of  the  dam.  The  unknown  coefficients  of  the  linear 
form  were  obtained  from  the  continuous  treatment 
of  the  remaining  boundary  condition  in  the  least- 
squares  sense.  Numerical  results  were  presented 
for  different  geometries  of  the  dam-water  interface, 
and  comparisons  with  exact  and  experimental  solu- 
tions are  provided.  In  general,  the  present  solution 
was  considered  a  fair  agreement  with  exact  and 
numerical  ones.  On  the  other  hand,  some  doubts 
were  raised  on  experimental  results  obtained  more 
than  thirty  years  ago.  It  is  believed  that  those 
procedures  led  to  some  errors.  This  does  not  mean 
that  experiments  are  not  appropriate  to  deal  with 
the  problem.  More  reliable  experimental  tech- 
niques can  be  used  in  conjunction  with  analytical 
and  numerical  solutions  to  solve  more  complicated 
problems.  (Author's  abstract) 
W87-04523 


HYDRAULIC  FRACTURING  ES  EMBANK- 
MENT DAMS, 

J.  L.  Sherard. 

Journal  of  Geotechnical  Engineering  (ASCE) 
JGENDZ,  Vol.  112,  No.  10,  p  905-927,  October 
1986.  6  fig,  27  ref. 

Descriptors:  'Seepage,  'Leakage,  'Dams,  'Em- 
bankments, 'Hydraulic  fracturing,  Hydrology, 
Barriers,  Check  structures,  Dikes,  Earthworks. 

Sufficient  evidence  exists  to  conclude  that  concen- 
trated leaks  occur  commonly  through  the  impervi- 
ous sections  of  embankment  dams  by  hydraulic 
fracturing  without  being  observed,  even  in  dams 
without  unusually  large  differential  settlement. 
Usually  these  concentrated  leaks  do  not  cause  ero- 
sion, either  because  the  velocity  is  too  low  or 
because  the  leak  discharges  into  an  effective  filter. 
Subsequently  the  leakage  channels  closed  by  swell- 
ing or  softening  of  the  embankment  material  form- 
ing the  walls  of  the  crack.  In  the  typical  case  no 
measurable  leakage  emerges  downstream  and  there 
is  no  other  indication  that  a  concentrated  leak 
developed  and  was  subsequently  sealed.  This 
action  probably  occurs  to  some  degree  in  most 
embankment  dams.  (Author's  abstract) 
W87-04524 


DETERMINATION  OF  THE  PARAMETERS 
OF  DISTURBED  ZONES  WHEN  DESIGNTNG 
THE  SUPPORT  OF  UNDERGROUND  HY- 
DRAULIC STRUCTURES, 

N.  S.  Chetyrkin,  V.  I.  Sheinin,  E.  F.  Rikkert,  V. 
M.  Benenson,  and  M.  G.  Bikineev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  253-257,  May  1986.  2  fig,  2  tab,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  5,  p  1-4,  May  1986. 

Descriptors:  'Disturbed  zones,  'Structure  sup- 
ports, 'Tunnel  construction,  'Tunnel  linings, 
•Rockslides,  'Rock  properties,  'Design  methods, 
Statistics,  Soviet  Union,  Prediction,  Probabilistic 
process. 

Methods  of  designing  the  linings  and  temporary 
supports  for  underground  structures  having  a 
transport,  hydraulic,  or  industrial  purpose  in  rocks 
of  average  or  above  average  strength  are  dis- 
cussed, with  particular  emphasis  on  the  method  of 
determining  the  dimensions  of  disturbed  zones  that 
was  developed  at  the  N.  M.  Gersevanov  Scientific- 
Research  Institute  of  Bases  and  Underground 
Structures  (NIIOSP).  The  outlines  of  rock  falls 
obtained  were  used  by  the  State  Special  Design 
Institute  and  NIIOSP  when  they  calculated  the 
loads  on  the  temporary  in-situ  concrete  support  of 
a  highway  tunnel  of  the  Irganai  hydro  develop- 
ment and  diversion  tunnels  of  the  Rogun  hydro- 
electric station.  The  developed  statistical  probabili- 
ty approach  permits  predicting  the  load  on  the 
support  related  to  the  possibility  of  the  formation 
of  a  rock  fall  (if  not  determined  by  a  joint  system) 
in  relation  to  the  depth  of  the  given  section  of  the 
tunnel  and  calculated  reliability.  Compared  with 
the  method  of  determining  the  load  according  to 
M.  M.  Protod'yakonov's  'arching'  hypothesis,  the 
present  method  permits  a  more  flexible  and  sub- 
stantiated (depending  on  the  depth  and  necessary 
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reliability)   approach   to  the  design  of  supports, 
thereby  producing  more  economical  and  reliable 
designs.  (Author's  abstract) 
W87-04764 


ORGANIZATION  OF  CONCRETING  AT  THE 
WATER  INTAKE  OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION, 

V.  N.  Mekhed'kin. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  258-260,  May  1986.  3  fig.  Translated  from 
Gidrotekhnicheskoe  Stroitel'stvo,  No.  5,  p  4-6, 
May  1986. 

Descriptors:  *Concreting,  'Intakes,  'Construction, 
•Pumped  storage,  'Cost  analysis,  *Management 
planning,  'Personnel  management,  Lithuanian- 
SSR,  Scheduling,  Information. 

The  procedures  for  concreting  the  water  intake  at 
the  Kaisiadorys  pumped-storage  station  in  Lithua- 
nian-SSR  are  described,  including  crane  arrange- 
ments, placing  of  concrete,  personnel  management, 
and  project  management  documents.  The  use  of 
the  watch  method  of  organizing  personnel  (7-day 
watches,  12-hr  shifts  each  day)  made  it  possible  to 
stabilize  the  crew  and  to  provide  rest  conditions 
for  the  workers.  The  collection  of  information 
materials  (CIM),  which  is  a  description  of  the 
structure  and  progress  charts,  considerably  re- 
duced labor  expenditures  of  engineers  and  techni- 
cians, control  apparatus  departments,  and  industri- 
al-technical makeup  administrations  when  per- 
forming future  and  current  planning  and  drawing 
up  orders  for  construction  materials  and  articles, 
and  work  performance  graphs.  The  CIM  also  per- 
mits conducting  component-by-component  check- 
ing of  the  works.  (Rochester-PTT) 
W87-04765 


EXPERIMENTAL  TESTS  OF  THE  STRESS 
STATE  OF  THE  METAL  PIPE  ON  THE 
DNEPR-DONBASS  CANAL, 

V.  F.  Kanarskii,  P.  D.  Gavrish,  S.  I.  Karlin,  N.  I. 
Ostrikov,  and  V.  A.  Shul'ga. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  261-265,  May  1986.  4  fig,  1  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  5,  p  6-9,  May  1986. 

Descriptors:  'Conduits,  'Canals,  'Construction, 
•Pipelines,  'Metal  pipes,  'Stress  analysis,  'Back- 
fill, Soil  physics,  Dnepr-Donbass  canal,  Soviet 
Union. 

Experimental  and  analytical  studies  were  conduct- 
ed of  the  stress  state  of  2020/15-mm  metal  pipes  as 
a  result  of  soil  load  from  backfilling  to  substantiate 
and  develop  the  technology  of  performing  earth- 
works during  laying  of  the  main  water  conduit  for 
the  Dnepr-Donbass  Canal  (USSR).  The  main  con- 
duit is  being  laid  mainly  in  loam  soils  with  a  1.5-5 
m  of  fill  above  the  top  of  the  pipe.  The  conduit  is 
about  120  m  long.  The  present  studies  made  it 
possible  to  lay  the  pipes  of  the  conduit  without 
compaction  of  the  backfill  for  a  distance  of  about 
100  km  and  without  placing  a  sand  bed  under  the 
pipes  for  a  distance  of  about  50  km.  (Rochester- 
PTT) 
W87-04766 


CONCERNING  THE  PROBLEM  OF  SEISMIC 
STABDLITY  OF  THE  NUREK  DAM, 

O.  A.  Savinov,  P.  L.  Ivanov,  N.  D.  Krasnikov,  A. 
L.  Mozhevitinov,  and  M.  F.  Skladnev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  278-285,  May  1986.   1  fig,  2  tab,  5  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  5,  p.  18-23,  1986. 

Descriptors:  'Nurek  Dam,  'Earth  dams,  'Earth- 
quake engineering,  'Dam  stability,  Soviet  Union, 
Shear  strength,  Dam  construction,  Reinforced  con- 
crete, Antiseismic  collars. 

The  method  employed  by  previous  workers  who 
concluded  that  earthquake  resistance  of  the  Nurek 
earth  dam  (USSR)  was  inadequate  is  questioned 
and  examples  of  dams  from  around  the  world  are 
listed  to  support  the  view  that  reinforcement  of  the 


dam  with  antiseismic  collars  is  not  needed.  The 
design  and  layout  of  reinforced  concrete  antiseis- 
mic collars  for  Nurek  dam  also  are  discussed.  It  is 
concluded  that  investigations  and  calculations  per- 
formed by  many  agencies  have  shown  that  seismic 
stability  of  Nurek  dam  (in  an  intensity  9  earthquake 
zone)  is  sufficient  without  installation  of  antiseis- 
mic collars.  The  conclusions  of  insufficient  seismic 
stability  of  this  dam  result  from  an  unjustified 
overestimation  of  the  calculated  seismic  actions 
used  for  its  design,  considerable  underestimation  of 
the  design  characteristics  of  the  shearing  resistance 
(strength)  of  its  materials,  and  use  of  simplified 
methods  of  calculating  its  seismic  stability.  Adding 
reinforced-concrete  antiseismic  collars  leads  to  a 
substantial  inhomogeneity  of  the  reinforced  zone 
of  the  structure,  which  under  intense  seismic  ac- 
tions could  lead  to  a  worsening  of  the  functioning 
of  this  zone  of  the  structure.  (Rochester-PTT) 
W87-04769 


LAND  RECLAMATION  HYDRAULIC  STRUC- 
TURES, 

Z.  Y.  Yaroslavskii,  and  E.  S.  Lepnova. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  5,  p  286-291,  May  1986.  4  fig,  15  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  5,  p 
29-32,  May  1986. 

Descriptors:  'Hydraulic  structures,  'Land  recla- 
mation, 'Water  management,  Exhibition,  Water- 
proofing, Superplasticizers,  Soviet  union,  Channel 
excavation,  Canal  linings,  Spillways,  Conduits, 
Earth  dams,  Dam  construction,  Overflow  dams, 
Energy  dissipators,  Agriculture,  Foundations. 

New  developments  in  hydrotechnical  construction 
being  exhibited  as  part  of  the  'Land  Reclamation 
and  Water  Management'  portion  of  the  'Science 
Aiding  Industry'  exhibit  are  described.  These  in- 
clude the  following:  sluice  offtake  regulators  with 
an  increased  conveyance  capacity  on  canals  and 
small  rivers,  which  have  swinging  wing  walls  at- 
tached to  the  walls  of  the  culvert  chamber;  a  new 
design  of  water  intake  structures  for  mountain 
rivers;  epoxy  compositions  for  waterproofing  of 
hydraulic  structures  in  Siberia  (superplasticizers 
INKhP-4  and  INKhP-11),  a  'self-erosion*  method 
of  forming  the  channels  of  large  canals,  an  intake 
suitable  for  draining  surface  water  from  cultivated 
fields  without  interfering  with  farm  machinery, 
constructing  lined  canals  with  the  ETTs-151  exca- 
vator, revetment  of  reclamation  canals  by  a  porous 
concrete  wall,  an  automatic  siphon  regulator  for 
the  lower  pool  of  pipe  structures  on  small  streams, 
high-head  spillways  of  two  designs,  a  method  of 
obtaining  filter  materials  of  high  quality  for  con- 
structing earth  dams,  regulation  of  backwater  on 
overflow  dams,  energy  dissipators  in  the  lower 
pool  of  water  conduits  on  fine-sand  foundations, 
soft  linings  for  canals  and  water  bodies,  a  method 
and  device  for  determining  shrinkage  of  clays, 
manuals  for  preparation  of  foundations  on  slump- 
ing soils,  and  a  method  of  compacting  slumping 
soils  by  hydraulic  vibration.  (Rochester-PTT) 
W87-O4770 


LOW-HEAD  HYDRO  ON  THE  AUSTRIAN 
DANUBE, 

Oesterreichische  Donaukraftwerke  A.G,  Vienna. 
G.  Wedam,  and  P.  Gruss. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  11,  p  13-16,  November 
1986.  3  fig,  1  tab,  4  ref. 

Descriptors:  'Danube,  'Hydroelectric  plants, 
'Energy,  'Financing,  'Quality  control,  'Turbines, 
Austria,  Turbines,  Generators,  Ecology,  Greifen- 
stein  power  scheme,  Water  management. 

In  the  past  30  yr,  eight  multipurpose  run-of-river 
plants  with  20  vertical  and  45  bulb-type  Kaplan 
units  have  been  constructed  and  operated  on  the 
Danube.  These  facilities  are  discussed  in  terms  of 
selection  of  power  units,  investment  costs,  energy 
production,  operations,  engineering  studies,  gener- 
ator stability,  quality  assurance,  and  ecology.  Com- 
prehensive investigations  for  the  293  MW  Greifen- 
stein  power  scheme  on  the  Austrian  Danube  led  to 
the  following  general  conclusions:  considerable 
costs  can  be  saved  by  installing  bulb  units;  addi- 


tional output  capacity  can  be  obtained  by  optimiz- 
ing hydraulic  characteristics;  high  on-grid  stability 
can  be  achieved  by  an  advanced  generator  design; 
operating  reliability  can  be  ensured  by  comprehen- 
sive quality  assurance;  and  environmental  impact 
can  be  managed  and  controlled.  Water  manage- 
ment practices  and  civil  works  for  restoring  the 
depleted  water  table  in  the  wooded  floodplain 
between  Altenworth  to  Korneuburg  are  described. 
(Rochester-PTT) 
W87-04771 


DESIGNING  HYDRO  RESERVOIRS  TO  PRE- 
VENT TROPICAL  DISEASES, 

Blue  Nile  Associates,  Foxboro,  MA. 

W.  R.  Jobin. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  11,  p  19-22,  November 

1986.  5  fig,  2  tab,  9  ref. 

Descriptors:  'Water  pollution  effects,  'Pest  con- 
trol, Biocontrol,  'Hydroelectric  plants,  'Reservoir 
design,  'Reservoir  operation,  'Tropic  zone, 
•Human  diseases,  'Animal  diseases,  Liver  flukes, 
Cattle,  Sheep,  Malaria,  Bilharzia,  River  blindness, 
Onchocerciasis,  Mosquitoes,  Snails,  Africa,  Central 
America,  Orinoco  River,  South  America,  Tilapia, 
Fish,  Somalia. 

The  characteristics  of  malaria,  bilharzia,  river 
blindness  (onchocerciasis),  and  liver  flukes  of  cattle 
and  sheep  are  described  and  techniques  for  preven- 
tive design  and  operation  of  reservoirs  to  control 
these  diseases  are  discussed.  Mosquito  and  snail 
populations  can  be  controlled  by  manipulating  res- 
ervoir levels;  proper  design  of  spillways  can  limit 
the  populations  of  the  tropical  blackfly,  transmitter 
of  river  blindness  in  Africa  and  Central  America; 
and  design  of  reservoir  shorelines  can  be  focused 
on  elimination  of  suitable  habitats  by  including 
rapid  drainage  systems.  Diseases  of  cattle  and 
sheep  can  be  limited  by  controlling  access  of  ani- 
mals to  the  water  with  fencing.  Biological  control 
of  the  bilharzia  snail  has  been  accomplished  by  the 
introduction  of  Marsia,  a  larger  snail  from  the 
Orinoco  River  area  South  America.  The  large  snail 
outcompetes  the  bilharzia  snail  in  reservoirs.  The 
Tilapia  fish  and  two  new  species  from  Somalia 
have  been  used  to  control  mosquito  larvae.  (Roch- 
ester-PTT) 
W87-04773 


ENVIRONMENTAL       IMPACT       OF       THE 
SANMEN  GORGE  PROJECT, 

Scientific   and   Technological    Information    Inst., 

Beijing  (China). 

For  primary  bibliographic   entry  see  Field   6G. 

W87-04774 


HYDRO  AND  THE  ENVTRONMENT:  EVALU- 
ATING THE  TRADEOFFS, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 

For  primary  bibliographic  entry  see   Field   6G 
W87-04775 


BINATIONAL  GABCHCOVO-NAGYMAROS 
PROJECT, 

V.  Lokvenc,  and  M.  Szanto. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  1 1,  p  33-40,  55,  November 
1986.  7  fig,  10  tab. 

Descriptors:  'Hydroelectric  plants,  'International 
agreements,  'Danube  River,  'Gabcikovo-Nahy- 
maros  project,  'Construction,  Czechoslovakia, 
Hungary,  Locks,  Dams,  Dredging,  Economics, 
Scheduling,  Management  planning. 

The  joint  Czechoslovak-Hungarian  Gabcikovo- 
Nagymaros  hydro  scheme,  exploiting  the  waters  of 
the  Danube  from  Bratislava  to  Budapest  is  now 
under  construction.  The  project  is  designed  for 
flood  protection,  electric  power  production,  and 
aiding  navigation  along  the  common  Czechoslo- 
vak-Hungarian sector  of  the  river.  This  project, 
which  is  designed  to  have  a  total  installed  capacity 
of  878  MW,  is  described  here  in  terms  of  geogra- 
phy and  characteristics  of  the  river  system,  seismic 
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zones,  hydro  plant  design,  the  reservoir  at  Hrusov- 
Duna-kihti,  Dunakiliti  weir,  navigation  locks,  riv- 
erbed deepening,  distribution  of  construction  work 
and  project  ownership,  main  construction  activities 
and  requirements  for  materials,  construction  sched- 
ule, and  economics.  Work  began  on  the  scheme  in 
1978  and  is  now  scheduled  to  continue  through 
1995  after  adjustments  in  schedule  due  to  economic 
constraints.  (Rochester-PTT) 
W87-04776 


IDENTIFYING    HYDRO   RESOURCES   WITH 
ENHANCED  SATELLITE  IMAGERY, 

Watermeyer,  Legge,  Piesold  and  Uhlmann,  Ash- 
ford  (England). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-04779 


FINAL  STAGE  OF  GURI  COMPLETED, 

Electrification  del  Caroni  Ca.,  Caracas  (Venezu- 
ela). 

H.  Roo  O. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  10,  p  18-21,  October  1986. 
4  fig. 

Descriptors:  *Hydroelectric  plants,  'Reservoirs, 
•Guri  project,  *Dam  construction,  Venezuela, 
Concrete  dams,  Caroni  River. 

The  final  stage  of  Venezuela's  Guri  project  is  now 
complete,  and  this  year's  flood  season  is  filling  the 
363,000,000  cu  m  reservoir.  By  8  November  1986, 
all  20  units  will  have  been  commissioned,  provid- 
ing an  installed  capacity  of  10,000  MW  and  capa- 
ble of  producing  50,000  GWh/yr.  The  Guri  I 
powerhouse  was  completed  in  1978;  the  final  stage 
just  completed  entailed  raising  the  height  of  the 
concrete  dam  by  52  m.  Powerhouse  No.  2,  spill- 
way raising,  and  other  aspects  of  the  project,  as 
well  as  other  projects  on  the  Lower  and  Upper 
Caroni  River  are  described.  (Rochester-PTT) 
W87-04780 


TRENDS  IN  TfflRD  WORLD  HYDRO  DEVEL- 
OPMENT, 

C.  Flavin. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  10,  p  26-28,  October  1986. 
2  tab,  16  ref. 

Descriptors:  *Electric  power  demand,  •Develop- 
ing countries,  *Hydroelectric  power,  'Financing, 
Industrial  growth,  China,  India,  Nepal,  Pakistan. 

Current  (1982)  electricity  generating  capacity  and 
estimated  small  hydro  potential  for  several  coun- 
tries in  the  Third  World  are  summarized  and  prob- 
lems associated  with  hydropower  schemes  are  dis- 
cussed. Financial  troubles,  in  conjunction  with  var- 
ious technical  problems,  have  led  to  a  serious  de- 
cline in  the  reliability  of  many  Third  World  power 
systems  which,  in  turn,  may  impede  industrial 
growth.  Small  hydro  has  considerable  potential  for 
providing  decentralized  power  to  rural  areas. 
Many  successes  have  been  attained  in  this  field, 
particularly  in  China,  India,  Nepal,  and  Pakistan, 
but  small  hydro  continues  to  receive  a  small  share 
of  the  funding  devoted  to  power  development. 
(Rochester-PTT) 
W87-04782 


PLANNING  MODEL  FOR  OPTIMAL  HYDRO 
SYSTEM  EXPANSION, 

Helsinki  Univ.  of  Technology,  Espoo  (Finland). 

Control  Engineering  Lab. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-04783 


NEW  SEWER  IN  ONE  NIGHT:  REPLACE- 
MENT WITHOUT  EXCAVATION, 

A.  P.  Brigham. 

Operations  Forum,  Vol.  3,  No.  11,  p  14-16,  No- 
vember 1986. 

Descriptors:  'Sewer  construction,  'Sewer  system 
•Insituform,  'Pipes,  'Public  relations,  'Rehabilita- 
tion, District  of  Columbia,  Ohio,   Pennsylvania, 


Virginia,  Maryland,  Sewer  districts,  Construction, 
Maintenance. 

On  site  reconstruction  of  sewers  in  the  service  area 
of  the  Washington  (District  of  Columbia)  Subur- 
ban Sanitary  Commission,  Cincinnati  (Ohio),  Leba- 
non and  Marysville  (Pennsylvania),  Fort  Belvoir 
(Virginia),  and  Baltimore  (Maryland)  is  discussed, 
and  the  development  and  merits  of  this  method  are 
reviewed  from  a  public  relations  standpoint.  The 
technique  requires  no  excavation,  blockage  of 
streets,  or  other  disruptions  typical  in  conventional 
sewer  reconstruction.  A  television  camera  is  used 
to  inspect  piping  and  locate  defects,  and  cracks  and 
breaks  in  laterals  are  sealed  by  injection.  Air  test- 
ing is  possible  within  about  30  seconds  of  sealing. 
This  method  has  received  much  positive  media 
attention  in  the  cities  where  it  has  been  used. 
(Rochester-PTT) 
W87-04803 


MEASURING  SEWER  SAG, 

South  Stickney  Sanitary  District,  Burbank,  IL. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-04804 


OVERCOMING  A  SEWER  MORATORHJM, 

For  primary  bibliographic  entry  see  Field   5D. 
W87-04805 


WATER  POWER  TAPS  ENTO  HAZARDS, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-04830 


BATTLING  A  RISING  GREAT  SALT  LAKE, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-04837 


DAM  SAFETY  AND  THE  COMPETENCE  OF 
THE  PROFESSION, 

F.  S.  Lee. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  12,  p  15-16,  December 

1986. 

Descriptors:  'Dam  safety,  'Professional  personnel, 
'Education,  'Public  policy,  'Civil  engineering, 
Dam  failure,  Dam  design,  'Training,  Safety,  Engi- 
neering, Construction,  Dams. 

Dam  building  technology  and  engineering  and  re- 
search needs  to  be  updated  and  improved  by  (1) 
updating  civil  engineering  curricula,  particularly  in 
water  resources  departments,  (2)  separating  dam 
engineering  educational  and  training  programs 
from  other  civil  engineering  branches;  and  (3)  im- 
plementing research  on  advanced  techniques  for 
evaluating  dam  safety.  It  is  suggested  that  national 
dam  safety  boards  be  established  that  would  be 
responsible  for  certifying  dam  design  engineers, 
dam  safety  inspectors  and  contractors.  An  inde- 
pendent national  dam  safety  agency  having  only 
two  branches:  the  engineering  branch  (technical) 
and  the  management  branch  (non-technical)  is  also 
proposed.  The  threat  of  dam  failures  to  public 
safety  is  real  and  the  responsibilities  of  those  in- 
volved in  dam  safety  should  not  be  underestimat- 
ed. Public  confidence  is  essential  in  carrying  out  a 
nationwide  dam  safety  program.  It  is  concluded 
that  the  civil  engineering  profession  is  in  a  unique 
position  to  bring  together  the  technical  and  man- 
agement skills  needed  to  implement  an  effective 
dam  safety  program.  (Peters-PTT) 
W87-O5012 


AUSTRALIAN  GUIDELINES  ON  DESIGN 
FLOODS  FOR  DAMS, 

B.  Cantwell,  and  K.  Murley. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  12,  p  16-19,  December 
1986.  2  ref. 

Descriptors:  'Dam  design,  'Design  floods,  'Dams, 
'Spillways,  'Design  standards,  'Risk  analysis, 
•Economic  aspects,  Floods,  Australia,  Civil  Engi- 
neering, Hazards. 


The  Australian  National  Committee  on  Large 
Dams  (ANCOLD)  has  recently  produced  guide- 
lines as  a  basis  for  reasonable,  consistent  practice, 
but  with  scope  for  engineering  judgement.  The 
need  for  them  was  identified  from  a  survey  of 
flood  practices  which  showed  wide  variations  be- 
tween the  various  authorities  in  Australia.  The 
guidelines  include  a  concept  of  incremental  flood 
hazard  category  with  relevant  recommended 
design  floods,  and  a  procedure  for  review  of  the 
adequacy  of  existing  dam  spillways  with  provision 
for  economic  risk  analysis  to  determine  the  extent 
of  upgrading.  (Author's  abstract) 
W87-05013 


FTNTTE    ELEMENT    ANALYSIS    OF    ARCH 
DAMS  ON  A  PERSONAL  COMPUTER, 

Beck  (R.W.)  and  Associates,  Seattle,  WA. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-05014 


SAFETY  ASSESSMENT  OF  TWO  CONCRETE 
DAMS, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

For  primary  bibliographic  entry  see  Field  8F. 

W87-05016 


APPLICATION  OF  STATISTICAL  METHODS 
IN  MONITORENG  DAM  BEHAVIOUR, 

Vorarlberger  Illwerke  A.G.,  Schruns  (Austria). 
E.  Purer,  and  N.  Steiner. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  12,  p  33-35,  December 
1986.  2  fig,  6  tab. 

Descriptors:  'Statistical  analysis,  'Mathematical 
models,  'Computer  programs,  'PROGNOSE, 
'Dam  stability,  Dams,  Arch  dams,  Monitoring, 
Prediction,  Comparison  studies. 

Monitoring  the  behavior  of  a  dam  is  partially  based 
on  the  analysis  of  the  measurements  taken  from  the 
instruments  built  into  the  dam  body.  Such  an  anal- 
ysis is  performed  through  comparing  the  recorded 
values  to  expected  values,  which  were  obtained 
using  diverse  influential  factors,  and  then  testing 
the  actual  values  for  their  acceptability.  The  ex- 
pected result  and/or  the  predicted  value,  depend- 
ing on  whether  the  dam  structure  is  still  in  a  trial 
phase  or  has  been  in  operation  for  some  time,  can 
be  calculated  with  a  deterministic  model,  using 
recorded  values,  experience  and/or  by  applying  a 
statistical  or  a  hybrid  model.  Vorarlberger  Ill- 
werke AG  has  developed  two  statistical  models, 
the  regressive  model  and  the  hybrid  autoregressive 
model,  to  support  dam  behavior  monitoring  proce- 
dures. This  was  made  possible  by  the  availability  of 
existing  extensive  measurement  data.  By  applying 
the  models,  the  prediction  of  the  horizontal  move- 
ments of  various  points  on  the  122  m-high  Kops 
arch  dam,  which  was  constructed  between  1962 
and  1967,  was  performed.  When  the  regressive 
model  is  applied,  the  storage  level  determines  the 
variables  influencing  dam  behavior.  In  the  mixed 
autoregressive  model,  variables  which  represent 
previously  recorded  storage  levels  produce  the 
most  informative  statement.  The  data  were  ana- 
lyzed using  the  computer  program  PROGNOSE, 
which  permits  the  development  and  correction  of 
information  covering  the  storage  level,  tempera- 
ture, and  displacement  at  one  particular  point. 
(Peters-PTT) 
W87-05017 


ASSESSMENT  OF  RISK  FOR  A  GRAVITY 
DAM, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Me- 
chanical Engineering. 
K.  V.  Bury,  and  H.  Kreuzer. 
International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.   12,  p  36-40,  December 
1986.  6  fig,  3  tab,  21  ref. 

Descriptors:  'Risk  assessment,  'Gravity  dams, 
•Dam  failure,  'Cost  benefit  analysis,  'Dam  design, 
'Design  standards,  Dams,  Risks,  Hazards,  Insur- 
ance, Economic  aspects. 
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From  its  definition,  risk  assessment  appears  simple. 
In  practice,  however,  the  cause  of  a  possible  failure 
is  not  an  easily  predictable,  simple  event,  nor  is  the 
consequence  of  a  failure  event  an  easily  predictable 
simple  result.  Failure  causes  are  associated  with 
uncertain  events,  the  most  crucial  ones  often  with 
a  chain  of  events.  These  events  condition  the  likeli- 
hood of  failure.  Likewise,  the  magnitude  of  failure 
consequences  tends  to  be  mitigated  by  human  ac- 
tions that  may  be  organized  or  improvised.  These 
actions  are  also  chains  of  uncertain  events,  such  as 
hazard  recognition,  functioning  of  warning  system 
and  evacuation.  The  operation  of  a  device  or  struc- 
ture which  may  fail  entails  a  risk  which  is  defined 
as  the  product  of  the  likelihood  of  failure  and  the 
magnitude  of  the  consequences  of  failure.  For 
dams,  the  purpose  of  risk  assessment  is  twofold. 
First,  to  enable  a  cost/benefit  analysis  to  be  made 
of  alternative  actions,  the  benefit  being  a  relative 
risk  reduction;  the  alternative  actions  may  include 
several  proposals  for  modifying  the  existing  dam, 
or  at  the  design  stage  a  comparison  of  several 
configurations  and/or  dimensional  details.  Second, 
to  rank  existing  dams;  high-risk  dams  may  then  be 
chosen  for  further  investigation  and  remedial 
works.  The  probabilities  of  failure  of  a  gravity  dam 
were  calculated  for  the  cause-to-failure  event 
chains  of  two  scenarios:  persistent  overtopping  and 
an  earthquake.  The  event  trees  show  that  for  cases 
in  which  hazards  develop  over  a  reasonable  time- 
span,  significant  improvements  in  safety  are  possi- 
ble through  operational  organization.  (Alexander- 
PTT) 
W87-05018 


PRACTICAL  DISPOSAL  WELL  DESIGN  FOR 
THE  PREVENTION  OF  GROUND  WATER 
CONTAMINATION, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05077 


TECHNOLOGICAL     CONSIDERATIONS      IN 
CLASS  I  IN  JECTION  WELLS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-O5079 


ABANDONED    WATER    WELLS    IN    SOUTH- 
EASTERN MINNESOTA, 

Minnesota  Dept.  of  Natural  Resources,  St.  Paul. 

Div.  of  Waters. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05089 
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NOMOGRAMS  FOR  CALCULATING-PRI- 
MARY AND  SECONDARY  WAVE  DIFFRAC- 
TION ON  WATER  AREAS  OF  PORTS  AND 
RESERVOIRS, 

N.  N.  Zagryadskaya. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  144-151,  March  1986.  7  fig,  3  ref.  Translat- 
ed from  Gidrotekhnicheskoe  StroitePstvo,  No.  3,  p 
19-24,  March  1986. 

Descriptors:  'Primary  wave  diffraction,  •Hydro- 
dynamics, •Secondary  wave  diffraction,  'Ports, 
'Reservoirs,  'Waves,  'Nomograms,  'Mathemati- 
cal equations,  Mathematical  studies,  Equations, 
Design  standards,  Inlets,  Comparison  studies. 

Consideration  of  diffraction  when  selecting  the 
optimal  planar  layout  of  ports  according  to  stand- 
ards was  carried  out  by  introducing  diffraction 
coefficients  calculated  at  various  points  of  the 
water  area  to  the  heights  of  the  initial  waves:  h  sub 
dif  =  h(k  sub  dif)  where  h  was  the  height  of  the 
initial  wave  at  the  inlet  to  the  water  area;  h  sub  dif 
and  k  sub  dif  were  respectively  the  height  of  the 
diffracted  wave  and  diffraction  coefficient  at  a 
given  calculated  point.  Nomograms  were  devel- 
oped which  allowed  the  determination  of  the 
values  of  the  diffraction  coefficients  when  the 
water  area  was  protected  by  a  breakwater,  single 
moles,  or  convergent  moles  in  the  case  of  a  frontal 
approach  of  the  initial  waves.  Numerous  calcula- 


tions of  the  values  of  the  diffraction  coefficients  k 
sub  dif  by  means  of  computers  were  performed 
when  compiling  the  nomograms.  The  satisfactory 
comparisons  of  the  results  obtained  by  the  nomo- 
grams to  experimental  data  allowed  recommenda- 
tion of  the  use  of  the  nomograms  developed  for 
determining  the  primary  diffraction  coefficients 
and  coefficients  of  reduction  due  to  secondary 
diffraction  for  use  in  calculating  wave  heights  on 
existing  and  planned  water  areas.  (Wood-PTT) 
W87-04416 


WAVES  ON  DISTORTED  MODELS  OF  OUTER 
HARBORS, 

M.  E.  Plakida. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  152-154,  March  1986.  1  fig,  5  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
24-25,  March  1986. 

Descriptors:  'Waves,  'Mathematical  models, 
'Outer  harbors,  'Hydrodynamics,  'Distorted 
models,  Wave  turbulence,  Wave  height,  Mathe- 
matical equations,  Wavelengths,  Reynolds  number, 
Harbors. 

Investigations  of  wave  regimes  of  water  areas  of 
outer  harbors  on  a  distorted  model  permitted  in- 
creasing the  wave  turbulence,  which  is  the  main 
requirement  for  providing  conversion  of  laborato- 
ry data  to  the  prototype  in  wave  investigations. 
The  need  for  introducing  corrections  to  the  values 
of  the  residual  wave  height  obtained  on  the  model 
was  determined  by  calculation  or  by  measurement 
of  the  residual  wave  heights  taking  horizontal  scale 
into  consideration.  The  appropriate  equations  were 
derived.  The  use  of  a  distorted  model  when  inves- 
tigating the  wave  regimes  on  the  water  area  of  an 
outer  harbor  reduced  the  amount  of  work  on  creat- 
ing the  model  itself  and  on  the  time  and  cost  of  the 
investigations.  (Wood-PTT) 
W87-04417 


CHARACTERISTICS  OF  PRESSURE  FLUCTU- 
ATIONS BEYOND  SPDLLWAYS  WITH  A 
LEDGE, 

V.  M.  Ivanov,  and  M.  M.  Mukhammadiev. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  154-157,  March  1986.  3  fig,  6  ref.  Translat- 
ed from  Gidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
26-28,  March  1986. 

Descriptors:  'Model  studies,  Hydrodynamics, 
'Pressure  fluctuations,  'Spillways,  'Dams,  Over- 
flow dams,  Separation  zones,  Reverse  flow,  Revet- 
ment, Froude  number,  Mathematical  equations, 
Reynolds  number,  Comparison  studies. 

In  the  lower  pool  of  overflow  dams  there  always 
occurs  a  markedly  varying  flow  characterized  by 
the  presence  of  separation  zones  and  increased 
dynamic  effect  of  the  flow  on  the  structures 
bounding  it.  Between  the  through-going  flow  and 
region  of  reverse  flow  a  layer  of  intense  turbulent 
mixing  forms  with  large  velocity  fluctuations  caus- 
ing considerable  fluctuations  of  the  free  surface  in 
the  open  flow.  A  preliminary  comparison  was 
made  of  the  wave  and  turbulent  components  on 
the  basis  of  the  results  of  model  investigations  of 
pressure  fluctuation  on  the  channel  revetment 
beyond  an  overflow  dam  with  a  ledge  carried  out 
at  the  Leningrad  Polytechnic  Institute.  When  cal- 
culating the  pressure  fluctuation  intensity  it  was 
necessary  to  take  into  account  that  the  dispersion 
of  the  turbulent  component  given  by  this  calcula- 
tion was  commensurate  with  the  dispersion  of  the 
wave  component  of  the  pressure  fluctuation, 
which  could  be  determined  from  results  of  hydrau- 
lic investigations.  Data  obtained  previously  was 
used  for  estimating  the  intensity  of  the  total  value 
of  pressure  fluctuation  on  a  revetment  for  a  surface 
regime  beyond  a  dam  with  a  ledge  under  condi- 
tions of  the  two-dimensional  problem  and  in  the 
range  of  relative  heights  of  the  ledge  d/h  sub  c  = 
3-6.5  and  Froude  numbers  in  the  vena  contracta  on 
the  ledge  Fr  sub  c  =  8-50.  (Wood-PTT) 
W87-04418 


HYDRODYNAMIC    PRESSURES    ON    DAMS 
WITH  NONVERTICAL  UPSTREAM  FACE, 


Universidad  Autonoma  de  Puebla  (Mexico).  Es- 

cuela  de  Ingenieria  Civil. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-04523 


HYDRAULIC     FRACTURING     IN     EMBANK- 
MENT DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04524 


UNSTEADY  SEDIMENT-TRANSPORT  MOD- 
ELING, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Health  Engineering. 
D.  A.  Lyn. 

Journal  of  Hydraulic  Engineering  (ASCE) 
JHEND8,  Vol.  113,  No.  1,  p  1-15,  January  1987.  5 
fig,  19  ref.  NSF  Grant  CEE79-2031 1  A02. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Sediment  transport,  'Sedimentation,  'Mathe- 
matical equations,  Boundary  conditions,  Deposi- 
tion, Dams,  Sediments,  Channels,  Flow,  Hydrau- 
lics, Alluvial  channels,  Sediment  discharge. 

Numerical  modeling  of  sediment  transport  in  allu- 
vial channels  offers  the  possibility  of  routinely 
predicting  sediment  transport  under  very  general 
flow  conditions.  The  numerical  sediment-transport 
problem  has,  however,  been  usually  formulated  to 
exploit  the  availability  of  well-established  schemes, 
originally  developed  for  fixed-bed  modeling.  Such 
formulations  tend  to  minimize  the  possible  impor- 
tance of  a  strong  coupling  between  hydraulic  and 
sediment  variables.  The  standard  one-dimensional 
equations  of  unsteady  sediment-transport  are  exam- 
ined, and  multiple  time  (or  length)  scales  are  identi- 
fied. The  existence  of  multiple  scales  may  lead  to  a 
singularly  perturbed  behavior  that  should  be  taken 
into  account  in  any  general  numerical  model.  Pre- 
vious models,  which  reduce  the  number  of  conser- 
vation equations  solved  simultaneously  from  three 
to  two,  are  seen  to  be  unable  to  satisfy  exactly 
either  a  general  boundary  condition  or  a  general 
initial  condition.  Implications  for  numerical  model- 
ing are  explored.  Numerical  results  for  the  model 
problem  of  sediment-deposition  upstream  of  a  dam 
illustrate  the  analytical  argument.  (See  also  W87- 
05021)  (Alexander-PTT) 
W87-05020 


STABIXJTY   OF  A   GENERAL   PREISSMANN 
SCHEME, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Health  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-O5021 


DAM-BREACH  FLOOD  WAVE  MODELS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Civil  Engineering. 

R.  A.  Wurbs. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  1,  p  29-46,  January  1987. 

4  tab,  13  ref. 

Descriptors:  'Dam  breach,  'Floods,  'Unsteady 
flow,  'Mathematical  models,  'Flood  waves,  Case 
studies,  Surveys,  Performance  evaluation,  Compar- 
ison studies,  DAMBRK,  SMPDBK,  Computers, 
Computer  programs,  Dams,  Waves. 

Dam-breach  flood  wave  analysis  is  a  classic  prob- 
lem of  unsteady  open-channel  flow  which  has  been 
of  theoretical  interest  to  hydraulic  engineers  for 
well  over  a  century.  Military  concerns  provided  a 
major  impetus  for  the  development  of  practical 
dam-breach  flood  forecasting  capabilities  particu- 
larly during  the  1940s  and  1950s.  An  intensified 
public  and  governmental  concern  over  dam  safety 
has  motivated  a  greatly  increased  civilian  sector 
interest  in  dam-breach  flood  forecasting  during  the 
past  decade.  Recent  dam  safety  programs  being 
conducted  by  federal  and  state  water  resources 
development  agencies  and  the  flash  flood  warning 
program  of  the  National  Weather  Service  demon- 
strated a  critical  need  for  greatly  expanded  dam- 
breach  flood  wave  modeling  capabilities.  General- 
ized mathematical  models  have  been  and  continue 
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to  be  developed  to  meet  this  need.  A  comparative 
evaluation  of  several  leading  models  representative 
of  the  current  state-of-the-art  included  a  compre- 
hensive literature  survey  and  application  of  the 
selected  models  to  several  case  study  data  sets.  A 
dynamic  routing  model  should  be  used  whenever 
obtaining  a  maximum  practical  level  of  accuracy  is 
required  and  adequate  manpower,  time,  and  com- 
puter resources  are  available.  The  National  Weath- 
er Service  (NWS)  Dam-Break  Flood  Forecasting 
Model  (DAMBRK)  is  the  optimal  choice  of  model 
for  most  practical  applications.  Some  applications 
require  the  capability  to  perform  an  analysis  as 
expeditiously  as  possible.  The  NWS  Simplified 
Dam-Break  Flood  Forecasting  Model  (SMPDBK) 
is  the  optimal  choice  of  model  for  most  of  these 
types  of  applications.  (Alexander-PTT) 
W87-05022 


HYDRAULIC  RESEARCH  IN  CHINA 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

B.  N.  Lin,  G.  F.  Li,  and  H.  Q.  Chen. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  1,  p  47-60,  January  1987. 

7  fig,  1  tab,  61  ref. 

Descriptors:  'Hydraulic  research,  *Thermal  pow- 
erplants,  *Hydraulic  machinery,  'China,  Cooling 
water,  Sediment  transport,  River  flow,  Mathemati- 
cal models,  Effluents,  Estuaries,  Waves,  Dam  fail- 
ure, Alluvial  rivers. 

The  last  few  decades  have  witnessed  accelerated 
developments  in  hydraulics  in  China.  These  devel- 
opments were  prompted  by  construction  of  large- 
scale  hydraulic  projects  and  thermal  power  plants. 
A  brief  account  of  these  developments  is  given, 
covering  such  areas  of  specialization  as  sediment 
transport,  high-velocity  flow,  river  hydraulics, 
cooling  of  thermal  effluents,  hydraulic  machinery, 
and  hydraulic  transients.  In  each  case,  selected 
references  are  given.  Special  attention  is  called  to 
some  strange  flow  phenomena  at  hyperconcentra- 
tions  of  sediment,  innovations  for  the  enhancement 
of  energy  dissipation,  a  new  arrangement  for  the 
intake  structure  for  the  cooling  water  of  thermal 
power  plants,  and  mathematical  modeling  of  allu- 
vial rivers,  with  change  in  sediment  composition 
taken  into  account.  (Author's  abstract) 
W87-05023 


ANALYSIS    OF    NONLINEAR    MUSKINGUM 
FLOOD  ROUTING, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05024 


ANALYSIS  OF  BED-LOAD  MOTION  AT  HIGH 
SHEAR  STRESS, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Civil 

Engineering. 

K.  C.  Wilson. 

Journal     of     Hydraulic     Engineering     (ASCE) 

JHEND8,  Vol.  113,  No.  1,  p  97-103,  January  1987. 

1  fig,  9  ref. 

Descriptors:  *Bed  load,  *Shear  stress,  *Channels, 
•Conduits,  'Flow,  'Mathematical  equations,  'Nu- 
merical analysis,  Shear,  Stress,  Solids,  Boundary 
layers,  Transport. 

In  pressurized  conduits  and  in  well-developed  bed- 
load  motion  in  open  channels,  the  shear  stress  is 
often  large  enough  to  set  up  a  sheared  layer  several 
grain  diameters  in  thickness.  Experimental  data 
show  that  the  concentration  of  solids  in  the 
sheared  layer  decreases  with  height  in  an  essential- 
ly linear  fashion.  This  finding  has  already  been 
used  to  calculate  the  velocity  distribution  within 
the  sheared  layer  for  the  typical  case  where  varia- 
tion of  shear  stress  with  height  may  be  ignored; 
and  this  analysis  has  now  been  extended  to  obtain 
the  solids  discharge  per  unit  breadth  of  bed.  The 
result  is  in  good  agreement  with  the  modified 
Meyer-Peter  and  Muller  equation  and  with  the 
writer's  sand  data,  and  provides  an  explanation  of 
an  apparent  anomaly  in  the  data  obtained  using  3.9 
mm  nylon  particles.  The  new  analysis  also  predicts 


that  the  threshold-of-motion  curve  on  the  Shields 
diagram  must  approach  a  constant  Upsilon-value  at 
sufficiently  small  abscissae,  a  finding  which  ap- 
pears to  be  in  accord  with  recent  experimental 
evidence.  (Author's  abstract) 
W87-05026 
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SMALL  SCALE  HYDROPOWER  AND  ANAD- 
ROMOUS  FISH:  LESSONS  AND  QUESTIONS 
FROM  THE  WINCHESTER  DAM  CONTRO- 
VERSY, 

Lewis  and  Clark  Coll.,  Portland,  OR.  Natural  Re- 
sources Law  Inst. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-04440 


PUMPED-STORAGE    STATIONS    AND    THE 
LIFE  OF  HYDROBIONTS, 

For  primary  bibliographic   entry   see   Field   6G. 
W87-04767 


LOW-HEAD    HYDRO    ON    THE    AUSTRIAN 
DANUBE, 

Oesterreichische  Donaukraftwerke  A.G.,  Vienna. 
For  primary  bibliographic  entry  see  Field  8A. 
W87-04771 


MACHINERY  AND  EQUIPMENT  FOR  MICRO 
HYDRO  PLANTS, 

Intermediate    Technology    Development    Group, 

London  (England). 

R.  Holland. 

Internationa]  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  11,  p  17-19,  November 

1986.  3  fig. 

Descriptors:  'Hydroelectric  plants,  'Turbines, 
'Penstocks,  'Developing  countries,  'Control 
equipment,  Survey  equipment,  Cost  analysis,  Qual- 
ity control,  Pipes. 

Criteria  for  selecting  equipment  for  micro  hydro 
plants  for  developing  countries  are  surveyed.  Tur- 
bines, control  equipment,  generators,  penstock 
pipes,  and  survey  equipment  are  considered. 
Equipment  for  micro  hydro  plants  can  vary  widely 
in  price  and  quality.  It  is  important  to  select 
proven  equipment  at  a  price  that  is  justified  by  the 
application.  Local  manufacture  of  simple  turbines 
should  always  be  considered  if  there  is  evidence  of 
a  substantial  market  for  micro  hydro  plants.  With 
careful  selection  and  engineering,  micro  hydro 
competes  very  well  with  diesel  generators  and 
extension  of  the  grid.  Cost  and  simplicity  of  oper- 
ation are  critical  factors  in  choosing  equipment. 
(Rochester-PTT) 
W87-04772 


should  not  be  <  0.42  to  ensure  closure  of  the  gate. 
(Rochester-PTT) 

W87-04777 


EMPIRICAL  FORMULAE  FOR  GATE 
WEIGHTS, 

Northwestern  College  of  Agriculture  (China). 
Y.  He,  and  T.  Huang. 

International  Water  Power  and  Dam  Construction 
IWPCDM,  Vol.  38,  No.  11,  p  52-55,  November 
1986.  2  fig,  2  tab,  9  ref,  2  append. 

Descriptors:  'Design  standards,  'Design  equations, 
'Hydraulic  equipment,  'Roller  gates,  'Radial 
gates,  China,  Weights,  Estimating,  Equations. 

Eight  formulas  for  estimating  the  weights  of  gates 
used  in  water-supply,  hydroelectric,  or  water 
transfer  projects  are  given.  Gates  are  steel  lock 
gates  (miter  plane  steel  gates,  lateral  rolling  steel 
gates,  and  vertical  lift  plain  steel  gates),  hydraulic 
steel  gates  (submerged  fixed-wheel  steel  gates  and 
top-above-water  radial  steel  gates),  and  reinforced 
concrete  and  wire  fabric  cement  gates  (top-above- 
water  reinforced  concrete  and  wire  fabric  cement 
gates,  submerged  plane  reinforced  concrete  and 
wire  fabric  cement  gates,  and  top-above-water 
radial  reinforced  concrete  and  wire  fabric  cement 
gates).  The  eight  empirical  formulas  summarize  all 
the  data  for  gates  built  in  China  over  the  last  30  yr; 
the  results  compare  favorably  with  published  data 
on  gates  in  other  countries.  (Rochester-PTT) 
W87-04778 


OPTIMAL  SEQUENCING  OF  HYDROPOWER 
STATIONS, 

Berdal  (A.B.)  A/S,  Sandvika  (Norway). 

A.  J.  Carlsen. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  10,  p  22-25,  October  1986. 

4  fig,  2  tab. 

Descriptors:  'Hydroelectric  plants,  'Optimization, 
'Mathematical  models,  'Cost  analysis,  Operations 
management,  Norway,  Electric  power  demand, 
Rufiji  basin,  Tanzania,  Scheduling,  Planning. 

A  Norwegian-developed  method  to  identify  the 
optimal  form  of  development  of  hydropower 
projects,  taking  into  account  the  effects  of  one 
project  on  another,  is  described.  The  model  can 
include  thermal  power  in  the  generation  system, 
but  is  based  on  the  assumption  that  hydropower  is 
the  dominant  source  of  generation.  Calculation  of 
firm  energy  production  and  calculating  the  least- 
cost  sequence  that  meets  the  demand  for  firm 
energy  and  power  is  described.  As  an  example,  the 
application  of  the  method  to  the  master  plan  of  the 
Rufiji  Basin  (Tanzania)  is  presented.  The  optimal 
sequence  for  developing  17  projects  over  the 
period  1992-2032  was  determined.  (Rochester- 
PTT) 
W87-04781 


DIMENSIONING  VERTICAL  LIFT  GATES, 

Irrigation   and   Power   Research   Inst.,   Amritsar 

(India). 

T.  C.  Paul,  and  G.  S.  Dhillon. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.  11,  p  45-47,  November 

1986.  6  fig,  Href. 

Descriptors:  'Lift  gates,  'Fixed-wheel  gates,  'Hy- 
draulic machinery,  'Hydraulic  engineering, 
'Design  criteria,  'Model  testing,  Dimensioning, 
Performance  failure. 

Vertical-lift,  fixed-wheel  gates  with  skin  plates, 
seals,  and  vertical  lips  on  their  upstream  faces,  may 
fail  to  close  under  their  own  weight  if  the  length  of 
the  lip  is  not  dimensioned  correctly.  Hydrodynam- 
ic  forces  on  vertical-lift  gates  are  analyzed,  and 
results  of  experimental  studies  are  described.  The 
authors  conclude  that  the  design  criterion  for  a 
vertical  lip  is  different  when  the  vertical-lift,  fixed- 
wheel  gate  has  its  skin  plate,  seals,  and  lip  on  the 
upstream  side  than  when  these  are  on  the  down- 
stream side.  In  the  former  case,  extensive  model 
tests  should  be  undertaken  to  fix  the  length  of  the 
vertical  lip.  The  value  of  projection  of  the  skin 
plate/gate  thickness  should  not  exceed  0.45  and  is 


WATER  METERS  AND  METERING  -  THE 
STATE  OF  THE  ART  AND  FUTURE  DEVEL- 
OPMENTS, 

For  primary  bibliographic  entry  see  Field  5F. 
W87-04786 


REHABILITATION  OF  WATERWELLS  IN  TU- 
NISIA (REGENERATION  DE  FORAGES  EN 
TUNISIE), 

Deutsche   Gesellschaft   fuer   Technische   Zusam- 
menarbeit  G.m.b.H.,  Eschborn  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  3B. 
W87-04796 


RECOMMENDATION  FOR  FLOOD  DAMAGE 
REDUCTION  AT  WASTEWATER  TREATMENT 
PLANTS, 

Susquehanna  River  Basin  Commission,  Harrisburg, 

PA. 

For  primary  bibliographic   entry  see   Field   5D. 

W87-04807 


TEST    PROCEDURES    FOR    DETERMINING 
CAVITATION  LIMITS  IN  CONTROL  VALVES, 
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Utah  Water  Research  Lab.,  Logan 
For  primar 

W87-O4908 


For  primary  bibliographic  entry  see  Field  5F. 

7-0 "" 


AUTOMATED     SINGLE-PIPE     IRRIGATION 
SYSTEM, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-04931 


TEMPERATURE    EFFECTS    ON    DRU>    LINE 
HYDRAULICS, 

Chinese  Academy  of  Agricultural  Science,  Henan. 

Research  Inst,  of  Farm  Irrigation. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-04934 


WHAT  TO  LOOK  FOR  IN  ARCHIMEDES 
SCREW  LIFT  PUMPS, 

CRS  Sirrine,  Inc.,  Chicago,  IL. 

A.  P.  Ftacek. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  20-23,  November  1986.  3  fig,  2 

tab,  8  ref. 

Descriptors:  •Hydraulic  machinery,  'Hydraulic 
equipment,  *Archimedes  screw  lift  pumps, 
•Pumps,  *Literature  reviews,  *Screw  pumps, 
•Pump  design,  Reviews,  Design  criteria. 

Archimedes  screw  pumps  are  based  on  the  very 
old  principle  in  which  a  rotating  shaft  carrying  a 
fixed  spiral  blade  or  flight  in  an  inclined  channel 
pushes  a  liquid  to  the  top  of  a  device.  Literature 
was  reviewed  for  information  on  the  three  basic 
types  of  screw  pumps:  the  open  flight  screw  pump, 
the  tube  mounted  type,  and  the  enclosed  flight 
type.  Data  provided  by  the  manufacturers  was 
presented  and  basic  design  specifications  were  de- 
scribed. (Wood-PTT) 
W87-O4980 


STATIC  MIXERS  BRING  BENEFITS  TO 
WATER/WASTEWATER  OPERATIONS, 

Koch  Engineering  Co.,  Inc.,  Wichita,  KS.  Static 

Mixing  Group. 

M.  Mutsakis,  and  R.  Rader. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  30-34,  November  1986.  8  fig,  2 

ref. 

Descriptors:  'Static  mixers,  'Wastewater  treat- 
ment, *Water  treatment,  'Hydraulic  machinery, 
'Mixing,  Design  criteria,  Mixing  quality,  Rapid 
mixing,  Flash  mixing,  Flocculation,  Flocculent  ad- 
dition, Disinfection,  Sludge  treatment,  Hydrogen 
ion  concentration  control. 

Static  mixers  can  be  used  in  water  and  wastewater 
treatment  processes  which  require  that  controlled 
quantities  of  expensive  additives  in  liquid,  gaseous 
or  solid  form  be  mixed  thoroughly  into  the  main 
process  stream  in  such  operations  as:  pH  control, 
flocculation,  coagulation,  disinfection,  filtration,  or 
sludge  treatment.  Specific  applications  to  these 
processes  were  discussed  and  a  description  of  a 
static  mixing  unit  and  its  advantages  which  in- 
clude: no  moving  parts  to  wear  or  replace;  energy 
requirements  l/10to  1/100  that  of  dynamic  agita- 
tor systems;  in  gravity  flow,  exsisting  fluid  head  is 
adequate  to  accomplish  most  rapid/flash  mixing 
tasks;  mixing  quality  is  controlled  and  predictable; 
low  investment  costs;  retrofit  is  easy  in  existing 
pipes,  sumps  or  rectangualr  channels;  small  space 
requirements;  chemical  consumption  is  minimized; 
process  performance  and  efficiency  are  maximized, 
were  provided.  (Wood-PTT) 
W87-04983 


DOUBLE  LOOP  CONTROL  OF  A  HYDRO 
TURBINE  UNIT, 

Illinois  Univ.  at  Chicago  Circle.  Dept.  of  Energy 

Engineering. 

C.  K.  Sanathanan. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.   12,  p  25-27,  December 

1986.  7  fig,  6  ref. 


Descriptors:  'Double  loop  controllers,  'Hydraulic 
machinery,  'Electrical  equipment,  'Controllers, 
•Turbines,  Mathematical  equations,  Performance 
equations. 

Studies  on  the  control  of  hydro  turbine  units  have 
shown  that  a  p.i.d  controller  can  perform  ade- 
quately; however,  the  controller  parameters  have 
to  be  tuned  carefully,  since  the  transient  perform- 
ance is  often  sensitive  to  both  the  system  and  the 
controller  parameters.  Limited  success  has  been 
reported  in  enhancing  the  stability  margins  of  the 
p.i.d.  controller  by  incorporating  some  modifica- 
tions to  the  basic  scheme.  A  double  loop  scheme 
for  the  control  of  hydraulic  turbo-generator  units 
is  presented;  the  inner  control  loop  has  a  lead/lag 
controller,  and  the  outer  loop  has  a  p.i.  controller. 
The  absence  of  a  pure  derivative  term  in  the  new 
controller  and  its  double  loop  structure  make  it  less 
sensitive  to  parameter  variations  as  well  as  to 
noise.  The  robustness  of  the  new  control  scheme  is 
claimed  to  be  superior  to  that  of  the  conventional 
single  loop  p.i.d.  control.  (Alexander-PTT) 
W87-05015 


TRENDS  IN  SELECTING  AND  PROCURING 
HYDRO  TURBINES, 

Harza  Engineering  Co.,  Chicago,  IL. 

R.  W.  Fazalare. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.   12,  p  40-46,  December 

1986.  7  fig,  10  ref. 

Descriptors:  'Turbines,  'Hydroelectric  power, 
'Hydraulic  turbines,  'Hydraulic  machinery, 
•Specifications,  •Performance  evaluation,  •Main- 
tenance,  Vibration,   Cavitation,   Runners,   Vanes. 

Certain  hydraulic  turbine  characteristics  related  to 
long-standing  operating  problems  with  vibration, 
cavitation  damage,  transient  pressures  and  speed 
are  highlighted.  The  importance  of  plant  availabil- 
ity, reduction  in  maintenance,  and  extension  of  the 
useful  life  of  the  machinery  is  emphasized.  One  of 
the  most  troublesome  turbine  characteristics  is  the 
forced  vortex  rotating  core  phenomenon  which  is 
the  origin  of  draft  tube  pressure  pulsations 
(DTPP).  The  frequency  of  the  DTPP  can  be  pre- 
dicted based  on  the  operating  speed  of  the  ma- 
chine. Several  intervention  methods  can  be  used  to 
modify  the  frequency  and/or  amplitude  of  the 
DTPP.  The  remedy  best  suited  for  a  particular 
design  should  be  determined  by  modeling.  Several 
model  testing  techniques,  including  Oil  film  trace, 
paint  removal,  and  cavitation  intensity  tests  should 
be  used  more  extensively  in  the  evaluation  of  cavi- 
tation. Procurement  agreements  should  include 
provisions  to  perform  these  tests.  Cavitation 
damage  can  often  be  traced  to  contour  errors  in 
the  runner  blade  shapes,  and  poor  surface  finish. 
Improved  manufacturing  and  quality  control  pro- 
cedures are  needed  to  eliminate  these  problems.  It 
is  suggested  that  future  trends  in  the  hydro  indus- 
try are  expected  to  demonstrate  that  the  mitigation 
of  these  problems  will  overshadow  further  im- 
provement of  the  peak  efficiency  of  the  hydraulic 
turbine.  (Alexander-PTT) 
W87-05019 


HYDRAULIC  RESEARCH  IN  CHINA, 

Institute  of  Water  Conservancy  and  Hydroelectric 

Power  Research,  Beijing  (China). 

For  primary  bibliographic  entry  see  Field  8B. 

W87-05023 


BENTHIC  MACROFAUNAL  PRODUCTION  EN 
THE  BAY  OF  FUNDY  AND  THE  POSSIBLE 
EFFECTS  OF  A  TIDAL  POWER  BARRAGE  AT 
ECONOMY  POINT  -  CAPE  TENNY, 

Department  of  Fisheries  and  Oceans,  St.  Andrews 

(New  Brunswick). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05048 

8D.  Soil  Mechanics 


WAYS  TO  DEVELOP  METHODS  OF  DETER- 
MINING PERMEABILITY  OF  NONSATURAT- 
ED  SOILS, 


V.  N.  Zhilenkov,  V.  V.  Kayakin,  A.  I.  Kotyuzhan, 
I.  A.  Parabuchev,  and  Y.  S.  Shevlyagin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  181-188,  March  1986.  7  fig,  5  ref.  Translat- 
ed from  Oidrotekhnicheskoe  Stroitel'stvo,  No.  3,  p 
48-52,  March  1986. 

Descriptors:  'Permeability,  'Saturated  soils, 
•Seepage,  Rocks,  Soils,  Hydraulic  structures,  Cal- 
culations, Graphical  methods,  Field  tests,  Mathe- 
matical equations. 

During  the  design  and  construction  of  hydraulic 
structures  it  is  often  necessary  to  estimate  the 
seepage  properties  of  the  earth  materials  of  the 
foundation  and  abutments,  which  during  surveys 
are  unsaturated.  Methods  of  estimating  the  seepage 
properties  of  saturated  soils  have  been  previously 
developed  to  a  sufficient  degree;  for  unsaturated 
materials  a  number  of  problems  require  special 
investigation.  The  authors  concluded  that  calcula- 
tion methods  based  on  consideration  of  the  number 
and  size  of  water-conducting  channels  with  consid- 
eration of  the  regularities  established  theoretically 
and  experimentally  could  be  used  in  preliminary 
stages  to  determine  the  impermeability  of  unsatu- 
rated soils  to  water  in  hydrotechnical  construction. 
It  was  found  to  be  advisable  to  use  field  methods 
for  a  more  reliable  evaluation.  Air  injection  meth- 
ods, which  were  described,  were  recommended  for 
use  along  with  hydraulic  testing.  The  reliability  of 
the  results  of  air  testing  wells  and  pits  was  estab- 
lished theoretically  and  experimentally.  (Wood- 
PTT) 
W87-04422 


8E.  Rock  Mechanics  and 
Geology 


USE  OF  STRUCTURAL  ANCHORS  IN  UNDER- 
GROUND HYDRAULIC  STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04415 


METHODS  OF  ESTIMATING  THE  DEGREE 
OF  ANISOTROPY  AND  STRUCTURAL  WEAK- 
ENING  OF  A  JOEVTED  ROCK  MASS, 

G.  N.  Kuznetsov. 

Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  166-174,  March  1986.  3  fig,  4  tab,  7  ref. 
Translated  from  Gidrotekhnicheskoe  Stroitel'stvo, 
No.  3,  p  33-39,  March  1986. 

Descriptors:  •Anisotropy,  'Structural  weakening, 
'Rock  mechanics,  Structural  engineering,  Stratifi- 
cation, Cleavage,  Jointing,  Mohr  circles,  Vector 
diagrams. 

For  an  objective  evaluation  of  the  mechanical 
properties  of  rocks  it  is  necessary  to  take  into 
account  the  effect  of  the  rock  system  of  planes  of 
weakness  created  by  stratification,  cleavage,  and 
jointing  of  the  rock  mass.  The  effect  of  these 
factors  is  not  usually  revealed  when  testing  small 
rock  specimen  under  laboratory  conditions,  so  a 
diagram  of  the  ultimate  Mohr  circles  was  con- 
structed, the  envelope  of  which  was  called  the 
'technical  certificate  of  strength'  of  the  monolithic 
rock  mass.  In  addition  to  this,  specimen  of  rocks  of 
the  mass,  including  individual  planes  of  weakness 
of  the  mass,  were  tested.  A  sample  case  was  ex- 
plained. All  calculations  and  constructions  for  esti- 
mating the  strength  conditions  of  the  mass  and 
various  conditions  of  its  stress  state  could  be  car- 
ried out  by  means  of  the  approximate  generalized 
'strength  certificate'  of  the  mass  obtained.  (Wood- 
PTT) 
W87-O4420 


DETERMINATION  OF  THE  PARAMETERS 
OF  DISTURBED  ZONES  WHEN  DESIGNING 
THE  SUPPORT  OF  UNDERGROUND  HY- 
DRAULIC STRUCTURES, 

For  primary  bibliographic  entry  see  Field  8A. 

W87-04764 


CONCERNING  THE  PROBLEM  OF  SEISMIC 
STABILITY  OF  THE  NUREK  DAM, 
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For  primary  bibliographic  entry  see  Field  8A. 
W87-04769 


WATER  POWER  TAPS  INTO  HAZARDS, 

For  primary  bibliographic  entry  see  Field  8H. 
W87-O4830 


MODEL  TO  EVALUATE  THE  TRANSIENT 
HYDRAULIC  RESPONSE  OF  THREE-DIMEN- 
SIONAL SPARSELY  FRACTURED  ROCK 
MASSES, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Mineral  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-04945 


EQUIVALENT  CONTINUUM  MODEL  FOR 
COUPLED  STRESS  AND  FLUID  FLOW  ANAL- 
YSIS IN  JOINTED  ROCK  MASSES, 

Saitama  Univ.  (Japan).  Dept.  of  Foundation  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-04948 

8F.  Concrete 


STRENGTH  OF  LIGHTLY  REINFORCED  ELE- 
MENTS IN  A  COMPRESSED  ZONE  WITH 
CONSIDERATION  OF  INELASTIC  DEFORMA- 
TIONS OF  CONCRETE, 

V.  B.  Nikolaev,  S.  Y.  Gun,  and  S.  E.  Lisichkin. 
Hydrotechnical  Construction  HYCOAR,  Vol.  20, 
No.  3,  p  157-166,  March  1986.  9  fig,  11  ref.  Trans- 
lated from  Gidrotekhnicheskoe  Stroitel'stvo,  No. 
3,  p  28-33,  March  1986. 

Descriptors:  'Concretes,  *Inelastic  deformations, 
•Cracks,  'Design  standards,  'Reinforced  concrete, 
Transverse  reinforcement,  Compressed  zones, 
Block  joints,  Strength,  Stress,  Transverse  tensile 
stress,  Calculations. 

The  causes  of  the  unfavorable  development  of 
cracks  in  certain  massive  reinforced-concrete 
structural  elements  was  investigated.  Experimental 
procedures  established  that  in  reinforced-concrete 
structural  elements  with  a  certain  percentage  of 
reinforcement,  in  zones  with  structural  transverse 
reinforcement  under  loads  below  the  standard  lon- 
gitudinal extension,  cracks  of  the  compressed  zone 
occur.  This  could  lead  to  a  decrease  in  the  ele- 
ment's reliability,  and  in  the  presence  of  block 
joints  in  this  zone,  to  a  decrease  of  bearing  capac- 
ity. The  stress  state  of  reinforced-concrete  ele- 
ments with  cracks  was  investigated  and  it  was 
established  that  the  cause  of  longitudinal  cracks 
was  the  presence  of  considerable  secondary  trans- 
verse tensile  stresses  in  the  zone  of  the  vertex  of 
the  normal  crack.  A  physical  scheme  explaining 
the  occurrence  of  these  stresses  was  presented.  A 
convenient  design  method  for  determining  the  nec- 
essary transverse  reinforcement  usually  installed 
for  structural  considerations  was  developed.  Cal- 
culations showed  that  in  many  cases  reducing  the 
consumption  of  structural  reinforcement  was  possi- 
ble. (Wood-PTT) 
W87-04419 


CALCULATION    OF    BUTTRESSES    OF    RE- 
TAINING WALLS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04423 


CONSIDERATION  OF  MOISTURE  EFFECTS 
ON  THE  UPSTREAM  FACE  OF  CONCRETE 
DAMS, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04424 


ORGANIZATION  OF  CONCRETING  AT  THE 
WATER  INTAKE  OF  THE  KAISIADORYS 
PUMPED-STORAGE  STATION, 

For  primary  bibliographic  entry  see  Field  8A. 
W87-04765 


SAFETY  ASSESSMENT  OF  TWO  CONCRETE 
DAMS, 

Motor-Columbus    Ingenieurunternehmung    A.G., 

Baden  (Switzerland). 

R.  Dungar. 

International  Water  Power  and  Dam  Construction 

IWPCDM,  Vol.  38,  No.   12,  p  28-33,  December 

1986.  9  fig,  15  ref. 

Descriptors:  *Dam  safety,  'Risk  assessment,  'Con- 
crete dams,  'Computer  programs,  'Model  studies, 
'Design  standards,  Numerical  analysis,  Gravity 
dams,  Arch  dams,  Dams,  Dam  foundations,  Stress, 
Creep,  Materials,  Construction. 

To  design  and  maintain  a  concrete  dam  within  a 
given  margin  of  safety,  it  is  necessary  to  satisfy 
certain  constraints,  or  safety  criteria.  For  example: 

(1)  the  dam  and  foundation  must  be  resistant  (to  a 
given  safety  factor)  against  shear  failure  leading  to 
the  mechanically  unstable  condition  of  sliding;  and, 

(2)  stresses  and  strains  must  be  kept  within  accepta- 
ble design  limits  related  to  concrete  strength,  to 
ensure  that  material  integrity,  and  thus  overall 
structural  stability,  is  maintained.  Assessments  of 
dam  safety  have  improved  considerably  with  the 
availability  of  finite  element  computer  codes.  Two 
case  histories  are  described.  The  design  phase  of 
the  Paute  Mazar  gravity  dam,  sited  in  a  narrow 
valley,  was  gTeatly  influenced  by  results  of  a  linear 
dynamic  three-dimensional  analysis;  and  the  re- 
evaluation  of  the  safety  of  the  27-year  old  Zerv- 
reila  arch  dam  in  Switerland  has  included  non 
linear  modelling  of  both  the  foundation  and  dam 
concrete  including  creep  effects.  (Alexander-PTT) 
W87-05016 


8G.  Materials 


CUSHIONING  STRESS  AND  STRAIN  EN  PD?E 
SYSTEMS, 

Vibration  Mountings  and  Controls,  Inc.,  Bloom- 

ingdale,  NJ. 

R.  Magner. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  11,  p  28-29,  November  1986. 

Descriptors:  'Pipelines,  'Pipes,  'Water  distribu- 
tion, 'Pipe  stress,  'Rubber  expansion  joints,  Leak- 
age, Flexible  joints,  Installation,  Maintenance, 
High  pressure,  Thermal  expansion,  Thermal  con- 
traction, Thermal  stress,  Stress,  Vibration. 

Stresses  and  strains  caused  by  hydraulic  surges, 
thermal  expansions,  thermal  contractions,  and  per- 
sistent vibrations  result  in  pipeline  damage  ranging 
from  aggravating  leaks  at  joints  or  flanges,  to 
major  pipeline  ruptures  that  require  expensive  and 
lengthy  service  interruption  and  costly  repair. 
Rubber  expansion  joints  are  recommended  since 
they  are  lightweight,  require  little  space,  and  are 
easy  to  install  and  maintain.  The  construction  and 
applications  of  the  standard  types  of  rubber  expan- 
sion joints  were  presented  and  installation  and 
maintenance  procedures  were  reviewed.  (Wood- 
PTT) 
W87-04982 


EPICHLOROHYDRTN  EN  SECONDARY  CON- 
TAINMENT SYSTEMS, 

Carlisle  SynTec  Systems,  PA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05075 


TECHNOLOGICAL     CONSIDERATIONS     EN 
CLASS  I ENJECTION  WELLS, 

Golden  Strata  Services,  Inc.,  Houston,  TX. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05079 


NEW  COMPOSITE  LINER  FOR  HAZARDOUS 
WASTE  IMPOUNDMENTS, 

Portland  Cement  Association,  Skokie,  IL. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05097 


LABORATORY    EVALUATION    OF    SLURRY 
WALL  MATERIALS  OF  CONSTRUCTION  TO 


PREVENT  CONTAMINATION  OF  GROUND- 
WATER FROM  ORGANIC  CONSTITUENTS, 

Davis  (Ken  E.)  Associates,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05098 


8H.  Rapid  Excavation 


WATER  POWER  TAPS  ENTO  HAZARDS, 

B.  Jones. 

New  Scientist  NWSCAL,  Vol.  112,  No.  1530,  p 

44-47,  October  16,  1986. 

Descriptors:  'Lake  taps,  'Rock  excavation, 
'Norway,  'Lakes,  'Tunnel  hydraulics,  'Hydro- 
electric plants,  'Rockfill  dams,  Rock  mechanics, 
Slope  stability,  Glacial  lakes. 

Engineers  in  Norway  have  tapped  about  500  lakes 
for  hydroelectric  power  by  tunneling  under  the 
lake  bed  and  blasting  through  to  release  water.  The 
Ulla-Forre  hydroelectric  project  in  southwest 
Norway  includes  125  kilmeters  of  tunnel  and  more 
than  50  dams  that  link  about  30  lakes  and  a  large 
number  of  rivers.  Eight  lakes  are  joined  to  form  a 
reservoir  that  is  the  ninth  largest  area  of  fresh 
water  in  Norway.  The  19  subterranean  lake  taps 
that  join  the  lakes  are  unique  to  Norway  and  one 
of  the  lakes  contains  the  deepest  known  lake  tap 
draining  water  from  108  meters  below  the  surface. 
Unplugging  a  lake  to  make  a  tap  is  complex  and 
dangerous.  The  tap  allows  water  to  flow  out  of  the 
lake  and  down  a  tunnel  to  a  turbine  which  drives  a 
generator.  At  the  end  of  each  tunnel,  a  shaft  rises 
at  a  steep  angle  to  within  a  few  meters  of  the  lake 
bed.  Continuous  pumping  maintains  access  to  the 
shaft  and  its  plug.  The  amount  of  explosive  re- 
quired to  blast  away  each  plug  must  be  carefully 
determined.  Lake  taps  can  cause  a  rapid  fall  in  the 
water  level  of  a  lake  which,  in  turn,  can  cause 
pressure  changes  in  the  banks  and  result  in  land- 
slides. The  Kobbelv  lake  tap  project  has  encoun- 
tered rockburst  events  that  have  created  technical 
problems  in  the  water  and  road  tunnels  and  re- 
quired replacement  of  the  narrow-gauge  railway 
that  removes  tunnel  rubble.  A  new  tunneling  ma- 
chine has  been  developed  to  address  the  problem 
of  pitted  walls,  but  drillers  and  demolition  experts 
will  have  to  continue  tapping  lakes  and  glaciers  by 
hand.  (Michael-PTT) 
W87-04830 


81.  Fisheries  Engineering 


SPAWNING  MIGRATION  OF  GREAT  LAKES 
PENK  SALMON  (ONCORHYNCHUS  GORBUS- 
CHA):  SIZE  AND  SEX  DISTRIBUTIONS, 
RIVER  ENTRANCE  AND  EXIT, 

Department  of  Fisheries  and  Oceans,  Sault  Ste. 

Marie  (Ontario).  Great  Lakes  Fisheries  Research 

Branch. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-04744 


SPAWNING  STOCK-RECRUITMENT  RELA- 
TIONSHIPS AND  ENVIRONMENTAL  INFLU- 
ENCES ON  THE  TIGER  PRAWN  (PENAEUS 
ESCULENTUS)  FISHERY  EN  EXMOUTH 
GULF,  WESTERN  AUSTRALIA, 
Western  Australian  Marine  Research  Labs.,  Perth. 
J.  W.  Perm,  and  N.  Caputi. 

Australian  Journal  of  Marine  and  Freshwater  Re- 
search AJMFA4,  Vol.  37,  No.  4,  p  491-505,  1986.  7 
fig,  3  tab,  16  ref. 

Descriptors:  'Spawning,  'Fish  stocks,  'Recruit- 
ment, 'Fisheries,  'Tiger  prawns,  'Storms,  'Fish 
populations,  'Crustaceans,  Cyclones,  Rainfall,  Re- 
gression analysis,  Survival,  Population  dynamics, 
Fishing,  Australia,  Exmouth  Gulf. 

Although  penaeid  shrimp  stocks  support  many  im- 
portant fisheries  around  the  world  little  informa- 
tion is  presently  available  on  the  fundamental  rela- 
tionships between  spawning  stock  and  recruitment 
for  these  species.  In  the  absence  of  any  clear  stock- 
recruitment  relationship  (SRR)  for  penaeids  in  the 
literature,  it  has  been  generally  assumed  that  any 
such  relationship  would  be  of  an  asymptotic  form, 
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and  that  penaeid  fisheries  to  date  have  operated  at 
exploitation  levels  which  maintained  the  stock  in 
the  flat  section  of  the  curve.  A  SRR  between  the 
spring  spawning  stock  levels  and  the  following 
autumn  recruitment  was  established  for  P.  esculen- 
tus  in  Exmouth  Gulf.  The  basic  SRR  fits  the  data 
well  with  the  exception  of  2  out  of  the  14  years 
when  particularly  severe  cyclones  occurred.  This 
was  taken  into  account  by  using  multiple  regres- 
sion techniques  to  incorporate  the  amount  of  rain- 
fall in  January  and  February  as  variables  represent- 
ing indices  of  cyclone  activity  (multiple  correlation 
of  0.97).  An  hypothesis  for  the  observed  positive 
and  negative  effects  of  cyclones  on  recruit  survival 
was  presented.  The  relationship  between  autumn 
recruitment  and  resultant  spring  spawning  stock 
(RSR)  later  that  year  and  the  effects  of  fishing, 
measured  in  effective  effort  units,  was  also  estab- 
lished (multiple  correlation  of  0.94).  An  examina- 
tion of  the  interaction  between  the  SRR  and  RSR 
relationships  was  reported  which  suggests  that, 
under  average  environmental  conditions  and  high 
levels  of  effort,  recruitment  will  move  towards  a 
new  lower  equilibrium  level.  The  robustness  of  the 
relationships  with  respect  to  assumptions  involved 
and  potential  sources  of  bias  in  the  variables  used 
were  evaluated  and  discussed.  (Alexander-PTT) 
W87-05043 


ANALYSIS  OF  LONG-TERM  ECOLOGICAL 
DATA  USING  CATEGORICAL  TIME  SERIES 
REGRESSION, 

Martin  Marietta  Environmental  Systems,  Colum- 
bia, MD. 

K.  A.  Rose,  J.  K.  Summers,  R.  A.  Cummins,  and 
D.  G.  Heimbuch. 

Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,  Vol.  43,  No.  12,  p  2418-2426, 
December  1986.  5  fig,  2  tab,  32  ref. 

Descriptors:  'Time  series  analysis,  'Mathematical 
models,  'Least  squares  method,  'Fisheries,  'Statis- 
tical analysis,  'Population  dynamics,  Fish  stocks, 
Delaware  Bay,  Delaware  River,  Dredging,  Flow. 

A  time  series  method  based  on  the  use  of  catego- 
rized variables  and  ordinary  least  squares  regres- 
sion is  proposed  for  the  analysis  of  ecological  data. 
It  has  several  advantages  over  Box- Jenkins  models 
and  time  series  regression  with  continuous  varia- 
bles, including  model  specification  based  on  eco- 
logical information,  parsimonious  representations 
of  the  functional  forms  of  model  terms  and  interac- 
tions, robust  treatment  of  the  high  uncertainty 
associated  with  long-term  ecological  data,  and  in- 
terpretive features  based  on  linear  combinations  of 
the  regression  coefficients.  Aspects  of  model  build- 
ing, significance  testing,  and  interpretation  of  re- 
sults are  discussed  and  illustrated  with  a  fisheries 
example  involving  an  annual  measure  of  white 
perch  (Morone  americana)  stock  size  in  the  Dela- 
ware River/Bay  from  1929  to  1974.  Variation  in 
white  perch  dynamics  is  analyzed  using  the  follow- 
ing explanatory  variables:  lagged  values  of  stock, 
hydrographic  variables  (freshwater  flow  and  water 
temperature),  and  pollution-related  variables 
(sewage  loading,  dredging  activity,  and  dissolved 
oxygen).  Potential  statistical  problems  with  the 
new  method  involving  multicollinearity,  autocor- 
related  errors,  and  other  violations  of  ordinary 
least  squares  are  identified.  (Alexander-PTT) 
W87-05049 


USE  OF  HATCHERY  COHO  SALMON  (ON- 
CORHYNCHUS  KISUTCH)  PRESMOLTS  TO 
REBUILD  WLLD  POPULATIONS  IN  OREGON 
COASTAL  STREAMS, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 
and  Wildlife. 

T.  E.  Nickelson,  M.  F.  Solazzi,  and  S.  L.  Johnson. 
Canadian  Journal  of  Fisheries  and  Aquatic  Sci- 
ences CJFSDX,   Vol.  43,   No.    12,   p  2443-2449, 
December  1986.  4  fig,  3  tab,  17  ref. 

Descriptors:  'Population  dynamics,  'Coastal 
streams,  'Salmon,  'Presmolts,  'Fish  stocking, 
•Fish  hatcheries,  'Fish  populations,  Streams, 
Spawning,  Reproduction,  Population  density, 
Oregon. 

The  effectiveness  of  using  hatchery  coho  salmon 
presmolts  to  rebuild  wild  populations  in  Oregon 


coastal  streams  was  evaluated.  Juvenile  and  adult 
populations  were  monitored  in  IS  stocked  and  15 
unstocked  streams  from  summer  1980  until  summer 
1985.  During  the  summers  following  the  planting 
of  presmolts,  the  number  of  juveniles  per  square 
meter  of  pool  surface  area  was  higher  in  the 
stocked  streams  than  in  the  unstocked  streams. 
However,  wild  juveniles  were  significantly  less 
abundant  in  the  stocked  streams  during  the  2  yr 
when  density  of  wild  juveniles  was  estimated  sepa- 
rately from  hatchery  juveniles.  Adult  returns  to 
the  stocked  streams  were  not  significantly  different 
from  adult  returns  to  the  unstocked  streams,  but 
returns  tended  to  be  earlier  in  the  stocked  streams 
than  in  the  unstocked  streams.  Despite  similar 
numbers  of  adults  per  kilometer  in  the  stocked 
streams  and  unstocked  streams  in  the  years  the 
presmolts  returned  to  spawn,  the  resulting  densities 
of  juveniles  in  the  stocked  streams  were  signifi- 
cantly lower  than  the  densities  of  juveniles  in  the 
unstocked  streams.  It  is  concluded  that  the  early 
time  of  spawning  of  the  hatchery  coho  salmon  is 
largely  responsible  for  their  failure  to  rebuild  the 
populations  in  the  streams  stocked  with  presmolts. 
(Author's  abstract) 
W87-05050 


SEQUENTIAL  TESTS  FOR  INFECTIOUS  HE- 
MATOPOIETIC NECROSIS  VIRUS  IN  INDI- 
VIDUALS AND  POPULATIONS  OF  SOCKEYE 
SALMON  (ONCORHYNCHUS  NERKA), 

Seattle  National  Fishery  Research  Center,  WA. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05055 


9.  MANPOWER,  GRANTS 
AND  FACILITIES 

9A.  Education  (Extramural) 


PREPARATION  OF  PROFESSIONALS  FOR 
GROUNDWATER  PROTECTION, 

California  Univ.,  Los  Angeles. 

R.  L.  Perrine. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

199-209,  1986.  4  fig,  1  tab,  23  ref. 

Descriptors:  'Education,  'Training,  'Groundwat- 
er pollution,  'Water  quality  control,  'Groundwat- 
er management,  California. 

The  thesis  that  to  attack  groundwater  pollution 
problems  it  is  necessary  to  train  people  thoroughly 
and  thus  develop  the  institutional  capacity  to  solve 
problems  is  advanced.  A  case  study  is  employed  to 
show  which  disciplinary  backgrounds  are  most 
needed,  what  level  of  preparation  should  be  ex- 
pected, what  is  the  proper  balance  between  depth 
in  a  discipline  and  breadth  across  the  problem  area. 
For  the  example  (pollution  from  a  solvent  recov- 
ery and  distribution  facility  in  Gardena,  California) 
the  groundwater  treatment  with  granular  activated 
carbon,  air  stripping  as  an  alternative,  and  treat- 
ment costs  are  discussed.  The  typical  preparation 
of  students  is  outlined  and  recommended  prepara- 
tion of  groundwater  professionals  is  discussed.  A 
wide  spectrum  of  disciplinary  knowledge  is  likely 
to  contribute  to  efforts  to  build  capacity  with 
which  to  control  ground  water  pollution.  The 
greatest  challenge,  however,  is  to  build  a  structure 
capable  of  integrating  knowledge  from  various  dis- 
ciplinary areas  toward  problem  solutions.  (Roches- 
ter-PTT) 
W87-04812 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


OVERVIEW    OF   GRANTS    FOR    SEWERAGE 
FACDHTTES, 

For  primary  bibliographic  entry   see  Field   5D. 
W87-04809 


LOCAL      FINANCE      AND      POLICY      FOR 
GROUNDWATER  PROTECTION, 

Cornell  Univ.,  Ithaca,  NY. 


D.  J.  Allee. 

The  Environmental  Professional,  Vol.  8,  No.  3,  p 

210-218,  1986.  29  ref. 

Descriptors:  'Financing,  'Government  finance, 
•Management  planning,  'Groundwater  manage- 
ment, Water  quality  control,  Risk  management. 
Drinking  water,  Local  governments. 

The  general  setting  surrounding  the  state  and  local 
activities  for  the  protection  of  groundwater  is  ex- 
plored and  an  attempt  is  made  to  apply  some  of  the 
concepts  of  public  finance  to  the  problems  of  natu- 
ral resource  management,  a  neglected  branch  of 
the  institutional  side  of  resource  economics.  The 
author  identifies  some  concepts  for  the  evaluation 
of  policy  for  federal  and  state  programs  intended 
to  encourage  more  effective  local  action.  State  and 
federal  programs  will  use  a  variety  of  fiscal  devices 
to  influence  risk  management.  They  must  become  a 
part  of  the  trend  toward  innovative  financing. 
New  use  of  fees,  credit  enhancement  devices,  and 
targeted  cost-sharing  must  be  explored  because  of 
the  major  shifts  that  are  occurring  in  public  fi- 
nance, especially  as  local  governments  are  affect- 
ed. Local  governments  have  a  strategic  potential  in 
increasing  the  nation's  capacity  to  reduce  the  risk 
of  groundwater  contamination.  They  supply  most 
of  the  drinking  water  provided  in  community  sys- 
tems and  have  a  virtual  monopoly  on  land  use 
controls.  They  have  many  other  advantages  in 
closing  the  gaps  in  federal  and  state  efforts.  (Roch- 
ester-PTT) 
W87-04813 


152 


SUBJECT  INDEX 


4-HYDROXYCTNNAMIC  ACID 

Chlorination  of  4-Hydroxycinnamic  Acid  and  Its 
Toxic  Risk  as  a  Natural  Occurring  Water  Con- 
taminant, 
W87-04667  5F 


ABANDONED  WELLS 

Abandoned  Wells  -  How  to  Find  Them, 
W87-05087 


5B 


Summary  and  Comparisons  of  Three  Technol- 
ogies for  Locating  Abandoned  Wells  in  Central 
Oklahoma, 
W87-05088  5B 

Abandoned  Water  Wells  in  Southeastern  Minne- 
sota, 
W87-05089  5B 

ABLATION 

Snow  Distribution  Patterns  in  Clearings  and  Ad- 
jacent Forest, 
W87-04955  2C 

ABLUTION  FACDinTES 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

ABSCISIC  ACTO 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

ABSORPnVITY 

Nonisothermal  Emissivity  and  Absorptivity  For- 
mulation for  Water  Vapor, 
W87-O4680  2A 

ACCIDENTS 

Legislative  and  Technical  Means  for  the  Preven- 
tion of  Accidents  with  Water-Endangering  Liq- 
uids, 
W87-04797  5G 

ACCLIMATIZATION 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 

ACCLIMATIZATION  CULTURING 
TECHNIQUES 

Responses  of  Freshwater  Amoebae  to  Salinity 

Changes, 

W87-04841  5C 

ACCLDVnnZATION 

Photosynthetic  Acclimation  and  Water-Use  Effi- 
ciency of  Three  Species  of  Understory  Herba- 
ceous Bamboo  (Gramineae)  in  Panama, 
W87-04651  2D 

ACCUMULATION 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Biomass  Accumulation  and  Resource  Utilization 
in  Co-occurring  Grassland  Annuals, 
W87-04653  2D 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 


ACETYLENE  REDUCTION 

Nitrogen  Fixation  (C2H2  Reduction)  in  a  Salt 
Marsh:  Its  Relationship  to  Temperature  and  an 
Evaluation  of  an  In  Situ  Chamber  Technique, 
W87-04366  2L 

ACID  DEPOSITION 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-04709  5B 

New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

ACID  FOG 

Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 

Response  of  the  Root  Systejp  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  'Contents  of  Ademnen ucleotides.  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,     Ozon     und     Saurem 


Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

ACTO  LAKES 

Diatom-based    pH    Reconstruction    Studies    of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 

PIRLA  Project  (Paleoecological  Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,  New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

Fish  Responses  to  Acidity  in  Quebec  Lakes:  A 

Review, 

W87-04737  5C 

Fish  Species  Distribution  in  Relation  to  Water 
Chemistry  in  Selected  Maine  Lakes, 
W87-04738  5C 

Fish  Species  Distribution  and  Water  Chemistry 

in  Nova  Scotia  Lakes, 

W87-04739  5C 

Biology  and  Chemistry  of  Three  Pennsylvania 
Lakes:  Responses  to  Acid  Precipitation, 
W87-04741  2H 

Bone   Concentration   of  Manganese   in    White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Paul  and  Peter  Lakes:  A  Liming  Experiment 

Revisited, 

W87-05031  5G 

ACID  MINE  DRAINAGE 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

ACID  MINE  WATERS 

Observations  on  a  Microbial  Cellulose  Degrada- 
tion Process  That  Decreases  Water  Acidity, 
W87-04855  5D 

ACID  POLLUTION  EFFECTS 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 


■ 


SU-l 


ACID  POLLUTION  EFFECTS 


SUBJECT  INDEX 


I 


(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 

ACID  PONDS 

Influence  of  Acidic  Pond  Water  on  Amphibians: 

A  Review, 

W87-04735  5C 

ACID  PRECIPITATION 

Effect    of    Short-Term    Acidification    During 
Spring    Snowmelt    on    Selected    Mollusca    in 
South-central  Ontario, 
W87-04454  5C 

Lake  Resources  at  Risk  to  Acidic  Deposition  in 

the  Upper  Midwest, 

W87-04530  5B 


ACID  RAIN 

Acid  Rain  Spurs  Clean-Coal  Research, 
W87-04371 


5B 


Effect  of  Simulated  Acid  Precipitation  on  Soil 
Microbial  Activity  in  a  Typic  Quartzipsamment, 
W87-04450  5C 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

Unravelling  a  Century  of  Acid  Pollution, 
W87-04473  5B 

Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 

Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477  5B 


Polluted  Rain  Falls  in  Spain, 
W87-04478 


5C 


Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 


Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwermetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-04502  2G 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-O4503  5C 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

Characterization  and  Inventory  of  Ectomycorr- 
hizae  on  Spruce  in  the  Hoeglwald  and  Their 


Reaction  to  Acid  Precipitation  (Charakterisier- 

ung  und  Inventur  der  Fichten-Mycorrhizen  im 

Hoeglwald   und   Deren   Reaktionen   auf  Saure 

Beregnung), 

W87-04506  5C 

Effect  of  Simulated  Acid  Rain  and  Liming  on 
Nematodes  (Einfluss  der  Sauren  Beregnung  und 
Kalkung  auf  die  Nematodenfauna), 
W87-04507  5C 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,  Artenmaechtigkeit  und  Naehrstoffversor- 
gung  der  Bodenvegetation  eines  Fichtenbes- 
tandes), 
W87-O4508  5C 

Foliar  Leaching  from  a  Spruce  Canopy  (Picea 
abies  (L.)  Karst)  by  Acid  Irrigation  (Stoffaus- 
waschung  aus  Fichtenkronen  (Picea  Abies  (L.) 
Karst)  durch  Saure  Beregnung), 
W87-O4509  5C 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Mesoscale  Storm  and  Dry  Period  Parameters 

from  Hourly  Precipitation  Data, 

W87-04512  2B 

Trajectory  Analysis  of  Wet  Deposition  at  Whi- 
teface  Mountain:  A  Sensitivity  Study, 
W87-04513  5B 

Organic  Acids  in  Springtime  Wisconsin  Precipi- 
tation Samples, 
W87-04514  5B 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Modeling  of  the  1900-1980  Trend  of  Precipita- 
tion Acidity  at  Hubbard  Brook,  New  Hamp- 
shire, 
W87-04517  5B 

Determination  of  Trace  Metals  in  Rain  Water  by 
Differential-Pulse  Stripping  Voltammetry, 
W87-04518  5A 

Lake  Resources  at  Risk  to  Acidic  Deposition  in 

the  Upper  Midwest, 

W87-04530  5B 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

Determination  of  Nitrate  and  Sulphate  in  Rain- 
water by  Capillary  Isotachophoresis, 
W87-04535  5A 

Alpine  Tundra  Soil  Bacterial  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 

Options  for  Financing  Acid  Rain  Controls, 
W87-04568  *C 


SU-2 


SUBJECT  INDEX 


ACID  RAIN 


Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Kinetics  of  Hydrogen  Peroxide-Sulfur(IV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

Estimates   of  Nitrate   Formation   in   Rain  and 

Snow  Systems, 

W87-04676  5B 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

Atmospheric     Deposition     in     Fenno-Scandia: 

Characteristics  and  Trends, 

W87-04694  5B 

Acidic  Deposition  and  Its  Effects  on  the  Forests 

of  Nordic  Europe, 

W87-04695  5C 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 

Project   Rain:   Changing   Acid    Deposition    to 
Whole  Catchments.  The  First  Year  of  Treat- 
ment, 
W87-04697  2B 

Acid  Deposition  and  Effects  in  Nordic  Europe. 
Damage   to   Fish   Populations   in   Scandinavia 
Continue  to  Apace, 
W87-04698  5C 

Measuring  Dry  Deposition:  A  Re-assessment  of 

the  State  of  the  Art, 

W87-04699  5A 

Pollutant  Wet  Deposition  Mechanisms  in  Pre- 
cipitation and  Fog  Water, 
W87-04700  5B 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-O4701  7B 

Rain,  Snow  and  Lake  Water  Chemistry  on  and 

Near    the    Precambrian    Shield    of    Western 

Canada, 

W87-O4702  2B 

Acidic  Precipitation  in  Western  North  America: 
Trends,  Sources,  and  Altitude  Effects  in  New 
Mexico  1979-1985, 
W87-04703  5B 

Patterns  of  Acid  Deposition  to  a  Danish  Spruce 

Forest, 

W87-04704  5B 

Chemical  Composition  of  Precipitation  at  Long 

Island,  NY, 

W87-O4705  5A 

Comparison  of  Summer  and  Winter  Measure- 
ments of  Atmospheric  Nitrogen  and  Sulphur 
Compounds, 
W87-O4706  5A 


Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-O4707  5B 

Distribution  of  Pollutants  Near  a  Frontal  Sur- 
face: A  Comparison  Between  Field  Experiment 
and  Modeling, 
W87-04708  5B 

Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-04709  5B 

Eddy  Correlation  Measurements  of  Dry  Deposi- 
tion Fluxes  Using  a  Tunable  Diode  Laser  Ab- 
sorption Spectrometer  Gas  Monitor, 
W87-04710  5  A 

Effect  of  a  Stratus  Cloud  on  the  Redistribution 

and  Transformation  of  Pollutants, 

W87-04711  5B 

Measurement  of  Dry  Deposition  to  Vegetative 

Surfaces, 

W87-04712  5  A 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Composition  of  Precipitation  at  Snoqualmie  Pass 
and  Stevens  Pass  in  the  Central  Cascades  of 
Washington  State, 
W87-04714  5A 

Precipitation  Chemistry  Measurement  in  Alber- 
ta, 
W87-04715  5A 

Rainfall  Acidity  in  Northern  Britain  -  Exploring 

the  Data, 

W87-04716  5A 

Role    of   Alkaline    Materials    in    Precipitation 
Chemistry:  A  Brief  Review  of  the  Issues, 
W87-04717  5B 

Spatial  and  Temporal   Pattern  of  Sulfate  and 

Nitrate  Wet  Deposition  in  Ontario, 

W87-04719  5B 

Spatial  and  Temporal  Variation  of  the  Sulphate 
to   Nitrate   Ratio   in   Precipitation   in   Eastern 
North  America, 
W87-04720  5B 

Alkaline  Materials  Flux  From  Unpaved  Roads: 
Source  Strength,  Chemistry  and  Potential  for 
Acid  Rain  Neutralization, 
W87-04721  5B 

Uncertainties  in  Estimating  Areal  Means:  With 
Applications  to  NADP/NTN  Data, 
W87-04722  5B 

Wet  and  Dry  Deposition  of  Sulphates  and  Ni- 
trates in  Eastern  Canada:  1979-1982, 
W87-04723  5B 

Overview  of  Historical  and  Paleocological  Stud- 
ies of  Acidic  Air  Pollution  and  Its  Effects, 
W87-04724  5B 

Diatom-based    pH    Reconstruction    Studies    of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 

PIRLA  Project  (Paleoecological  Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,  New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 


Changes  in  Fish  Populations  in  Southernmost 

Norway  During  the  Last  Decade, 

W87-O4730  5C 

New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

Influence  of  Acidic  Pond  Water  on  Amphibians: 

A  Review, 

W87-04735  5C 

Ecological  Effects  of  Acidification  on  Tertiary 
Consumers.  Fish  Population  Responses, 
W87-04736  5C 

Fish  Responses  to  Acidity  in  Quebec  Lakes:  A 

Review, 

W87-04737  5C 

Fish  Species  Distribution  in  Relation  to  Water 
Chemistry  in  Selected  Maine  Lakes, 
W87-04738  5C 

Fish  Species  Distribution  and  Water  Chemistry 

in  Nova  Scotia  Lakes, 

W87-04739  5C 

Avoidance  of  Low  pH  and  Elevated  Al  Concen- 
trations by  Brook  Charr  (Salvelinus  fontinalis) 
Alevins  in  Laboratory  Tests, 
W87-04740  5C 

Biology  and  Chemistry  of  Three  Pennsylvania 
Lakes:  Responses  to  Acid  Precipitation, 
W87-04741  2H 

Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 


Health  Impact  of  Acidic  Deposition, 
W87-04879 


5C 


Wet  Deposition  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Netherlands, 
W87-04880  5B 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-04902  5C 

Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

Natural   and   Anthropogenic   Causes   of  Lake 

Acidification  in  Nova  Scotia, 

W87-04985  5B 

Kinetics  of  Formaldehyde-S(TV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 


■ 


■ 


SU-3 


ACID  RAIN 


SUBJECT  INDEX 


Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-05008  5C 

ACIDIC  DEPOSITION 

Lake  Resources  at  Risk  to  Acidic  Deposition  in 

the  Upper  Midwest, 

W87-04530  5B 

ACIDIC  SOILS 

Expected  Speciation  of  Dissolved  Trace  Metals 
in  Gravitational  Water  of  Acid  Soil  Profiles, 
W87-04598  5B 

ACIDIC  WATER 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Observations  on  a  Microbial  Cellulose  Degrada- 
tion Process  That  Decreases  Water  Acidity, 
W87-04855  5D 

Natural    and    Anthropogenic    Causes   of  Lake 

Acidification  in  Nova  Scotia, 

W87-04985  5B 

ACIDIFICATION 

Effect    of    Short-Term    Acidification    During 
Spring    Snowmelt    on    Selected    Mollusca    in 
South-central  Ontario, 
W87-04454  5C 

Project    Rain:    Changing  Acid    Deposition    to 

Whole  Catchments.  The  First  Year  of  Treat- 
ment, 

W87-04697  2B 

Evidence   for   Recent   Acidification   of  Lentic 

Soft  Waters  in  the  Netherlands, 

W87-04731  5B 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

Ecological  Effects  of  Acidification  on  Tertiary 
Consumers.  Fish  Population  Responses, 
W87-04736  5C 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

Natural    and   Anthropogenic   Causes   of   Lake 

Acidification  in  Nova  Scotia, 

W87-04985  5B 

ACIDIFIED  LAKE 

Responses  of  the  Lobelia-Epiphyte  Complex  to 

Liming  of  an  Acidified  Lake, 

W87-04547  5G 


Evaluating   Activated   Carbons   for  Removing 

Low  Concentrations  of  Taste-  and  Odor-Pro- 
ducing Organics, 

W87-04911  5F 

ADAPTIVE  MANAGEMENT 

Adaptive  Management:  Learning  From  the  Co- 
lumbia River  Basin  Fish  and  Wildlife  Program, 
W87-04436  6F 

ADIRONDACK  MOUNTAINS 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

ADJUDICATION  PROCEDURE 

Paper  Dam:  The  Role  of  the  International  Joint 
Commission   in   the   Resolution   of  the   Skagit 
River-High  Ross  Dam  Controversy, 
W87-04816  6E 


ACIDITY 

Unravelling  a  Century  of  Acid  Pollution, 
W87-04473 


5B 


Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 


Polluted  Rain  Falls  in  Spain, 
W87-04478 


5C 


ADMINISTRATIVE  AGENCIES 

Emergency  Water  Planning  Program, 
W87-04998 


ACTIVATED  CARBON 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Process    for    Restoring    Nitrate    Contaminated 
Ground    Waters   by    Means   of   Heterotrophic 
Denitrification  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 


6E 


ADMINISTRATIVE  DECISIONS 

Overcoming  a  Sewer  Moratorium, 

W87-04805  5D 

ADMINISTRATIVE  REGULATIONS 

Development   and   Implementation   of  Regula- 
tions  to    Control    Underground    Fuel    Storage 
Tanks  on  Cape  Cod, 
W87-05072  5G 

ADSAS 

Finite  Element  Analysis  of  Arch  Dams  on  a 

Personal  Computer, 

W87-05014  7C 

ADSORBENTS 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

ADSORP2 

Expected  Speciation  of  Dissolved  Trace  Metals 
in  Gravitational  Water  of  Acid  Soil  Profiles, 
W87-04598  5B 

ADSORPTION 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
cus  Bacillaris, 
W87-04848  5G 

Effects  of  Clay  Mineral-Organic  Matter  Com- 
plexes on  Gaseous  Hydrocarbon  Emissions  from 
Soils, 
W87-05141  5B 

Full  Scale  GAC  Adsorption  Performance  Com- 
pared to  Pilot  Plant  Predictions, 
W87-05159  5F 

ADULT  WATER  USE 

Estimation  of  the  Share  of  Each  Water  Source 
for  Adults  in  France:  Water  Intake  Provided  to 
French  Adults, 
W87-O4600  6D 

AERATED  LAGOONS 

Bio-Conversion   of  Accumulated   Sludge   with 
Bacterial  Augmentation  Process  in  Aerated  La- 
goons for  Municipal  Wastewater  Treatment, 
W87-04362  5D 


Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

AERATION  ZONE 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

AERIAL  PHOTOGRAPHY 

Identifying   Hydro   Resources   with   Enhanced 

Satellite  Imagery, 

W87-04779  7B 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

AEROBIC  FIXED-FILM  PROCESS 

Removal  of  Particulate  and  Dissolved  Organics 
in  Aerobic  Fixed-film  Biological  Processes, 
W87-04533  5D 

AEROBIC  TREATMENT 

Removal  of  Particulate  and  Dissolved  Organics 
in  Aerobic  Fixed-film  Biological  Processes, 
W87-04533  5D 

AGRICULTURAL  CHEMICALS 

Rapid  Assessment  Methodology  for  Leaching  of 

Agricultural  Chemicals, 

W87-05085  5B 

AGRICULTURAL  RUNOFF 

Runoff  and  Erosive  Storm  Occurrence  Probabil- 
ities, 
W87-04922  5G 

Concentrated   Flow   Erosion  on  Conventional 
and  Conservation  Tilled  Watersheds, 
W87-04923  2J 

AGRICULTURAL  WATER  DEMAND 

Agricultural  Water  Demand  in  Northeast  Lou- 
isiana, 1982-2000, 
W87-04367  6D 

AGRICULTURAL  WATERSHEDS 

Water  Quality  of  Agricultural  Coastal  Plain  Wa- 
tersheds, 
W87-04625  5B 

AGRICULTURE 

Environmental   Impact  of  the   Sanmen  Gorge 

Project, 

W87-04774  6G 

Effect  of  Arizona's  1980  Ground  Water  Code  on 
the  Prevention  of  Ground  Water  Degradation 
from  Agricultural  Practices, 
W87-05084  5G 

AGRONOMIC  VALUE 

Agronomic  Value  of  The  Sewage  Sludge  of 

Tenerife.  Composting, 

W87-04626  5E 

Agronomic  Value  of  the  Sewage  Sludge  of  Ten- 
erife. Physico-Chemical  Characteristics  of  the 
Refuse-Sludge  Compost  and  Related  Products, 
W87-04628  5E 

AIR  POLLUTION 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 


Unravelling  a  Century  of  Acid  Pollution, 
W87-04473 

Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477 

Polluted  Rain  Falls  in  Spain, 
W87-04478 


5B 


SB 


5C 


Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 


SU-4 


SUBJECT  INDEX 


AIR  SAMPLES 


organic  Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase- Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Atmospheric     Deposition     in     Fenno-Scandia: 

Characteristics  and  Trends, 

W87-04694  5B 

Measuring  Dry  Deposition:  A  Re-assessment  of 

the  State  of  the  Art, 

W87-04699  5A 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-O4701  7B 

Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-O4709  5B 

Overview  of  Historical  and  Paleocological  Stud- 
ies of  Acidic  Air  Pollution  and  Its  Effects, 
W87-04724  5B 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

Review  of  the  Chemical  Record  in  Lake  Sedi- 
ment of  Energy  Related  Air  Pollution  and  Its 
Effects  on  Lakes, 
W87-04726  5B 

Polluted  Precipitation  and  the  Geochronology 
of  Mercury  Deposition  in  Lake  Sediment  of 
Northern  Minnesota, 
W87-04733  5B 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

AIR  POLLUTION  CONTROL 

Acid  Rain  Spurs  Clean-Coal  Research, 
W87-04371 


Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477 


5B 


5B 


Options  for  Financing  Acid  Rain  Controls, 
W87-04568  6C 


AIR  POLLUTION  EFFECTS 

Polluted  Rain  Falls  in  Spain, 
W87-04478 


5C 


Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 


Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 


Extracts  (Einfluss  von  Saurer  Beregnung  und 

Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 

und   Schwermetalldynamik   in  Waessrigen   Bo- 

denextrakten), 

W87-04502  2G 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-04503  5C 

Characterization  and  Inventory  of  Ectomycorr- 

hizae  on  Spruce  in  the  Hoeglwald  and  Their 

Reaction  to  Acid  Precipitation  (Charakterisier- 

ung  und  Inventur  der  Fichten-Mycorrhizen  im 

Hoeglwald   und   Deren   Reaktionen   auf  Saure 

Beregnung), 

W87-04506  5C 

Effect  of  Simulated  Acid  Rain  and  Liming  on 
Nematodes  (Einfluss  der  Sauren  Beregnung  und 
Kalkung  auf  die  Nematodenfauna), 
W87-04507  5C 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,  Artenmaechtigkeit  und  Naehrstoffversor- 
gung  der  Bodenvegetation  eines  Fichtenbes- 
tandes), 
W87-04508  5C 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Acidic  Deposition  and  Its  Effects  on  the  Forests 

of  Nordic  Europe, 

W87-04695  5C 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

Foliage  Temperature:  Effects  of  Environmental 
Factors  with  Implications  for  Plant  Water  Stress 
Assessment  and  the  C02/Climate  Connection, 
W87-04760  2D 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

AIR  POLLUTION  EFFECTS  'WATER 
POLLUTION  EFFECTS 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

AIR  POLLUTION  SOURCES 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

AIR  SAMPLES 

Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 


■;w.- 


SU-5 


AIR  STRIPPING 


SUBJECT  INDEX 


AIR  STRIPPING 

Soil    Decontamination    Through    In    Situ    Air 
Stripping  of  Volatile  Organics  -  A  Pilot  Demon- 
stration, 
W87-05163  SO 

AIR  TREATMENT 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

AIRBORNE  EXPLORATION 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

ALABAMA 

Predation  by  Callinectes  Sopidus  (Rathbun) 
Within  Spartina  Alterniflora  (Loisel)  Marshes, 
W87-04543  2L 

ALASKA 

Historical  and  Ecological  Sources  of  Variation 
Among  Lake  Populations  of  Threespine  Stickle- 
backs, Gasterosteus  aculeatus,  Near  Cook  Inlet, 
Alaska, 
W87-05046  2H 

Vertical  Movement  of  Ground  Water  Under  a 

Landfill,  Anchorage,  Alaska, 

W87-05096  2F 

ALBERTA 

Precipitation  Chemistry  Measurement  in  Alber- 
ta, 
W87-04715  5  A 

Monitoring  of  Ground  Water  Contamination 
from  Waste  Disposal  Sites  in  Alberta,  Canada, 
W87-05095  5B 

ALCOHOLS 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 

ALDICARB 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

ALEVINS 

Avoidance  of  Low  pH  and  Elevated  Al  Concen- 
trations by  Brook  Charr  (Salvelinus  fontinalis) 
Alevins  in  Laboratory  Tests, 
W87-04740  5C 

ALGAE 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.   C.   (Blue   Green   Algae)   (Assimilation   des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

Resource   Partitioning   of  Food   Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

Comments  on  Fluorometric  Chlorophyll  Deter- 
minations in  the  Field, 
W87-04411  7B 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 


Stimulation    of   Bacterial    DNA    Synthesis    by 

Algal    Exudates    in    Attached    Algal-Bacterial 

Consortia, 

W87-04464  2H 

Use  of  Freshly  Prepared  Rat  Hepatocytes  to 

Study  Toxicity  of  Blooms  of  The  Blue-Green 

Algae  Microcystis  aeruginosa  and  Oscillatoria 

agardhii, 

W87-04536  5C 

Effects  of  Temperature  on  86Rb  Uptake  by  Two 

Species     of     Chlamydomonas     (Chlorophyta, 

Chlorophyceae), 

W87-04541  2C 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-O4650  2H 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
cus  Bacillaris, 
W87-04848  5G 


Ecology  of  Scenedesmus  Blooms, 
W87-04999 


2H 


Ecological  Studies  in  Some  Ponds  of  Osmania 
University  Campus  With  Special  Reference  to 
Bottom  Living  Algae:  I.  Physico-chemical  Fac- 
tors, 
W87-O500O  2H 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 


ALGICIDES 

TBT:  An  Environmental  Dilemma, 
W87-04996 


5C 


ALGORITHMS 

Parameter  Value  Prediction  for  Holtan's  Infiltra- 
tion Equation, 
W87-04929  2G 

ALKALDSE  MATERIALS 

Role    of    Alkaline    Materials    in    Precipitation 
Chemistry:  A  Brief  Review  of  the  Issues, 
W87-04717  5B 

Alkaline  Materials  Flux  From  Unpaved  Roads: 
Source  Strength,  Chemistry  and  Potential  for 
Acid  Rain  Neutralization, 
W87-04721  5B 

ALKALINITY 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

ALKYLBENZENE  SULFONATES 

Long-Chain    Alkylbenzenes:    Their    Analytical 

Chemistry,     Environmental     Occurrence     and 

Fate, 

W87-04622  SB 

Linear     Alkylbenzene     Sulfonates     (LAS)     in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

ALLUVIAL  AQUIFERS 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 


ALLUVIAL  CHANNELS 

Meander  Flow  Model  I:  Development, 
W87-04388  2E 

Meander  Flow  Model  II:  Applications, 
W87-04389  2E 

Sediment  Control  by  Submerged  Vanes, 
W87-04391  2J 

ALLUVIAL  STREAMS 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 

ALPHA-EMITTING  PARTICLES 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  3B 

ALPINE  TUNDRA 

Alpine  Tundra  Soil  Bacterial  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 

ALTITUDE  EFFECTS 

Acidic  Precipitation  in  Western  North  America: 
Trends,  Sources,  and  Altitude  Effects  in  New 
Mexico  1979-1985, 
W87-O4703  5B 

ALUM  SLUDGE 

Implementing    Direct    Filtration    and    Natural 

Freezing  of  Alum  Sludge, 

W87-04641  5F 

ALUMINUM 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwermetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-04502  2G 

Avoidance  of  Low  pH  and  Elevated  Al  Concen- 
trations by  Brook  Charr  (Salvelinus  fontinalis) 
Alevins  in  Laboratory  Tests, 
W87-O4740  5C 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

ALUMINUM  TRIHYDROXIDE 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

AMBOEBAE 

Responses  of  Freshwater  Amoebae  to  Salinity 

Changes, 

W87-04841  5C 

AMERICIUM 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  SB 

AMES  TEST 

Urinary  Mutagens  in  Municipal  Sewage  Work- 
ers and  Water  Treatment  Workers, 
W87-05027  5C 

AMESO  ACIDS 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.   C.   (Blue   Green   Algae)  (Assimilation   des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-O4407  SB 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 


SU-6 


SUBJECT  INDEX 


ANOXIC  SEDIMENTS 


tion  of  (3H)Thymidine  in  DNA  Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 

AMMONIA 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphoric  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-O4406  2H 

Production  of  NH4(+)  by  the  Shrimp  Crangon 
crangon  L.  in  Two  Sloping  Bed  Ecosystems. 
Experimental  Approach  and  Study  of  the  Influ- 
ence of  Sediment  on  the  Excretion  Rate  (Pro- 
duction d'NH4(+)  par  la  Crevette  Crangon 
Crangon  L.  dans  Deux  Ecosystemes  Cotiers. 
Approche  Experimentale  et  Etude  de  L'in- 
fluence  du  Sediment  sur  le  Taux  D'Excretion), 
W87-04544  2H 

AMMONIA  REGENERATION 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphotic  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-O4406  2H 

AMMONIFICATION 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

AMMONIUM 

Statistical  Analysis  of  Estuarine  Profiles:  III. 
Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  Tamar  Estuary, 
W87-04874  5B 

AMOEBA 

Action  of  Ozone  on  Trophozoites   and   Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

AMPHIBIANS 

Influence  of  Acidic  Pond  Water  on  Amphibians: 

A  Review, 

W87-04735  5C 

ANAEROBIC  BACTERIA 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic    Compounds    -   Assay    in 
Swine  Waste, 
W87-04627  5D 

ANAEROBIC  CONDITIONS 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

ANAEROBIC  DIGESTION 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

Dewaterability  of  Municipal  Sludges  1:  A  Com- 
parative Study  of  Specific  Resistance  to  Filtra- 
tion and  Capillary  Suction  Time  as  Dewaterabi- 
lity Parameters, 
W87-04482  5D 

Biological  Process  for  Sulphate  Removal  from 

Industrial  Effluents, 

W87-04484  5D 

Anaerobic  Treatment  of  Domestic  Wastewater, 
W87-04525  5D 

Development  of  Biofilm,  Operating  Characteris- 
tics and  Operational  Control  in  the  Anaerobic 
Rotating  Biological  Contactor  Process, 
W87-04526  5D 

Anaerobic     Treatment     of    Coal     Conversion 

Wastewater  Constituents:  Biodegradability  and 

Toxicity, 

W87-04528  5D 


Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

Thermophilic  Anaerobic  Digestion  of  Screened- 

Flushed  Swine  Waste, 

W87-04936  5D 

ANAEROBIC  METHANE  FERMENTATION 

Anaerobic     Treatment     of    Coal     Conversion 

Wastewater  Constituents:  Biodegradability  and 

Toxicity, 

W87-04528  5D 

ANAEROBIC  ROTATING  BIOLOGICAL 
CONTACTOR  PROCESS 

Development  of  Biofilm,  Operating  Characteris- 
tics and  Operational  Control  in  the  Anaerobic 
Rotating  Biological  Contactor  Process, 
W87-04526  5D 

ANAEROBIC  SEDIMENTS 

Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Estuarine  Methanogen, 
W87-04461  2L 

ANALYTICAL  CHEMISTRY 

Long-Chain    Alkylbenzenes:    Their    Analytical 

Chemistry,     Environmental     Occurrence     and 

Fate, 

W87-04622  5B 

Handling  of  Environmental  and  Biological  Sam- 
ples via  Pre-Column  Technologies, 
W87-04635  7B 

ANALYTICAL  METHODS 

Hydrolytic  Stability  of  Chemicals  -  A  Compari- 
son of  EPA  and  OECD  Protocols  and  Sugges- 
tions for  a  Combined  Universal  Method, 
W87-04614  5A 

Dual-Gamma  Attentuation  for  the  Determina- 
tion of  Porous  Medium  Saturation  with  Respect 
to  Three  Fluids, 
W87-04755  5A 

Differential  Pulse  Polarographic  Determination 

of  Thiol  Flotation  Collectors  and  Sulphide  in 

Waters, 

W87-04836  5A 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography-Atomic  Absorption, 
W87-04838  7B 

Rapid  and  Simple  Method  for  the  Detection  and 

Enumeration  of  Escherichia  Coli  in  Cleansed 

Shellfish, 

W87-04989  5A 

ANALYTICAL  TECHNIQUES 

U02(2+>Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-04580  5B 


ANCHOR  ICE 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 

ANCHORAGE 

Vertical  Movement  of  Ground  Water  Under  a 

Landfill,  Anchorage,  Alaska, 

W87-05096  2F 

ANCHORS 

Use  of  Structural  Anchors  in  Underground  Hy- 
draulic Structures, 
W87-04415  8  A 

ANIMAL  DISEASES 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 

W87-04773  8A 

ANIMAL  WASTES 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

Thermophilic  Anaerobic  Digestion  of  Screened- 

Flushed  Swine  Waste, 

W87-04936  5D 

Managing  Feedlot  Runoff  with  a  Settling  Basin 

Plus  Tiled  Infiltration  Bed, 

W87-04937  5G 

ANION  EXCLUSION 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

ANIONIC  SURFACTANTS 

Long-Chain    Alkylbenzenes:    Their    Analytical 

Chemistry,     Environmental     Occurrence     and 

Fate, 

W87-04622  5B 

Linear     Alkylbenzene     Sulfonates     (LAS)     in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

ANIONS 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

ANISOTROPY 

Methods  of  Estimating  the  Degree  of  Anisotro- 

py  and  Structural  Weakening  of  a  Jointed  Rock 

Mass, 

W87-04420  8E 

ANNUALS 

Biomass  Accumulation  and  Resource  Utilization 
in  Co-occurring  Grassland  Annuals, 
W87-04653  2D 

ANOXIA 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

ANOXIC  SEDIMENTS 

Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Metal   Associations  in   Anoxic   Sediments  and 
Changes  Following  Upland  Disposal, 
W87-05035  5E 


SU-7 


SUBJECT  INDEX 


ANOXIC  WATER 

ANOXIC  WATER 

Fallout  Plutonium  in  Two  Oxic-anoxic  Environ- 
ments, 
W87-04434  5B 

ANSYS-PC/LINEAR 

Finite  Element  Analysis  of  Arch  Dams  on  a 
Personal  Computer, 

W87-05014  7C 

ANTHROPOGENIC  ACID  DEPOSITION 

Natural    and    Anthropogenic    Causes   of   Lake 

Acidification  in  Nova  Scotia, 

W87-04985  5B 

ANTHROPOGENIC  SOURCES 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

ANTD3IOTIC  RESISTANCE 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 


ANTIFOULING  AGENTS 

TBT:  An  Environmental  Dilemma, 
W87-04996 


5C 


ANTIOXIDANTS 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

ANTTTRANSPHIANTS 

Effects  of  Antitranspirants  on  Stomatal  Opening 
and  the  Proline  and  Relative  Water  Contents  in 
the  Tomato, 
W87-04861  3F 

APHTDS 

Effects   of  Chemically   Contaminated    Sewage 

Sludge  on  an  Aphid  Population, 

W87-O50O9  5C 

APPLE  ORCHARDS 

Interception  of  Rainfall  in  a  Hedgerow  Apple 

Orchard, 

W87-04397  2B 

APPLES 

Comparison  of  Different  Cellulolytic  Fungi  for 
Bioconversion  of  Apple  Distillery  Waste, 
W87-O4850  5D 

Relationships  between  Water  Stress  and  Ultra- 
sound Emission  in  Apple  (Malus  x  domestica 
Borkh.), 
W87-04899  21 

AQUACULTURE 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

AQUATIC  BACTERIA 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 
tion of  (3H)Thymidine  in  DNA  Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 

AQUATIC  ENVIRONMENT 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 


Evaluation  of  Models  Used  to  Assess  the  Fate  of 

Chemicals  in  Aquatic  Systems, 

W87-04616  5B 

AQUATIC  HABITATS 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

AQUATIC  INSECTS 

Life  Histories  of  Limnephilus  externus  Hagen, 
Anabolia  bimaculata  (Walker),  and  Nemotaulius 
hostilis  (Hagen)  (Trichoptera,  Limnephilidae)  in 
a  Pond  in  Southern  Alberta,  Canada, 
W87-05047  2H 

AQUATIC  PLANTS 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

Comparative  Study  of  Decomposition,  Oxygen 
Consumption  and  Nutrient  Release  for  Selected 
Aquatic  Plants  Occurring  in  an  Estuarine  Envi- 
ronment, 
W87-04833  2L 

Vegetation  Patterns  in  and  Among  Pannes  (Cal- 
careous Intradunal  Ponds)  at  the  Indiana  Dunes 
National  Lakeshore,  Indiana, 
W87-05030  2H 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-05056  2H 

Vegetation-Elevation      Correlation  in      Two 

Dyked  Marshes  of  Northeastern  Vancouver 
Island:  A  Multivariate  Analysis, 

W87-05059  2L 

AQUATIC  TOXICOLOGY 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

AQUATIC  WEED  CONTROL 

Assessment   of  a   Natural   Wetland   Receiving 

Sewage  Effluent, 

W87-04860  5C 

AQUIFER  CHARACTERISTICS 

Influence   of  Micro-   and   Macro-Structure   of 
Aquifers  on  the  Spreading  of  Pollutants, 
W87-05110  5B 

AQUIFER  TESTING 

Characterization  of  Fracture  Permeability  with 
High-Resolution   Vertical   Flow   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

AQUIFERS 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8A 

Modelling  of  Ground-water  Levels  in  the 
Grootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Grondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 


Contribution  to  the  Study  of  Temporal  Vari- 
ations in  the  Chemistry  of  Spring  Water  in  Kar- 
stified  Carbonate  Rocks, 
W87-04563  2F 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

Conceptual  Design  for  a  Groundwater  Quality 

Monitoring  Strategy, 

W87-04817  ?A 

Nonlinear-Regression  Groundwater  Flow  Mod- 
eling of  a  Deep  Regional  Aquifer  System, 
W87-04942  2F 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-05063  2F 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066 


7b 


Random  Walk  Method  for  the  Simulation  of 
Macrodispersion  in  a  Stratified  Aquifer, 
W87-05109  2F 

Simulation  of  Solute  Transport  in  Aquifers  by 
Means  of  a  Mathematical  Model  with  Little 
Numerical  Diffusion  (Simulation  du  Transport 
de  Polluant  dans  les  Nappes  par  un  Modele  a 
Faible  Diffusion  Numerique), 
W87-05111  5B 

Transport  of  Pollutants  and  Scale  Effects 
(Transport  de  Pollutants  et  Effets  d'Echelle), 
W87-05112  5B 

Detection    of    Subsurface    Seepage    Between 

Aquifers  by  Hydrochemical  and  Environmental 

Isotopic  Techniques  -  A  Case  Study  from  South 

Australia, 

W87-05124  5B 

Migration  and  Apparent  Subsurface  Biodegrada- 
tion  of  Organic  Compounds  in  a  Fractured  Bed- 
rock Aquifer, 


W87-05134 


5B 


Assessment  of  Coal  Tar  Constituents  Migration: 

Impacts  on  Soils,  Ground  Water  and  Surface 

Water, 

W87-05136  5C 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 

Advantage  of  Utilizing  Multiple  Recovery  Wells 

for  Aquifer  Restoration, 

W87-05155 


5G 


Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

ARCH  DAMS 

Finite  Element  Analysis  of  Arch  Dams  on  I 

Personal  Computer, 

W87-O5014  7C 

ARCHIMEDES  SCREW  LIFT  PUMPS 

What  to  Look  for  in  Archimedes  Screw  Lif 

Pumps, 

W87-O4980  8( 


SU-8 


SUBJECT  INDEX 


BANKS 


ARCTIC 

Arctic  Ocean  Pollution, 
W87-04890 


5B 


ARCTIC  OCEAN 

Soviets   Shelve   Plan   on   Diverting   Rivers   in 

Arctic  Regions, 

W87-04844  4A 


Arctic  Ocean  Pollution, 
W87-O4890 


5B 


ARCTIC  WATERS 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

ARID  CLIMATES 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

ARIZONA 

Effect  of  Arizona's  1980  Ground  Water  Code  on 
the  Prevention  of  Ground  Water  Degradation 
from  Agricultural  Practices, 
W87-05084  5G 

AROMATIC  COMPOUNDS 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

ARSENIC 

Spectral  Interferences  in  the  Quantification  of 
Arsenic  in  Water  Samples  by  Inductively  Cou- 
pled Plasma  Emission  Spectrometry, 
W87-04469  5A 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

Single  Well  Measurements  as  a  Tool  for  Decon- 
tamination of  an  Arsenic  Contaminated  Ground- 
water Plume, 
W87-05123  5B 

ARSENIC  COMPOUNDS 

Arsenite  Toxicity  and  Arsenite  Tolerance  in  the 
Cyanobacterium  Synechococcus  leopoliensis, 
W87-05058  5C 

ARTEMIA 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

ARTESIAN  BASTS 

Chlorine  36  Dating  of  Very  Old  Groundwater: 
1.  The  Great  Artesian  Basin,  Australia, 
W87-04961  2F 

ARTESIAN  FLOW 

Water-table  Heights  and  Discharge  Rates  with 
Artesian  Flow  to  Interceptor  Land  Drains, 
W87-04398  2F 

ASCORBIC  ACID 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 


haengigkeit  von  Mineralstoffernaehrung,  Ozon 

und  Saurem  Nebel), 

W87-04498  5C 

ASSEVIJXATION  RATE 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.   C.   (Blue  Green  Algae)   (Assimilation   des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

ASULAM 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

ATMOSHERIC  ANALYSIS 

Analysis  of  Remote  Measurements  of  Tropo- 

spheric  Carbon  Monoxide  Concentrations  Made 

During  the  1979  Summer  Monsoon  Experiment 

(MONEX), 

W87-04683  2B 

ATMOSPHERE 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

ATMOSPHERIC  DROPLETS 

Speciation,  Photosensitivity,  and  Reactions  of 
Transition  Metal  Ions  in  Atmospheric  Droplets, 
W87-04686  2B 

ATMOSPHERIC  PHYSICS 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

Abnormal   Polarity   of  Thunderclouds  Grown 

from  Negatively  Charged  Air, 

W87-04476  2B 

Measuring  Dry  Deposition:  A  Re-assessment  of 

the  State  of  the  Art, 

W87-04699  5A 

ATOMIC  ABSORPTION 
SPECTROPHOTOMETRY 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography-Atomic  Absorption, 
W87-04838  7B 

AUSTRALIA 

Spatial   and   Seasonal   Differences  in  the  Fish 

Fauna  in  the  Shallows  of  a  Large  Australian 

Estuary, 

W87-04540  2L 

AUTOANALYZERS 

Industrial  Analyzer  by  a  Potentiometric  Method 
for  Total  Organic  Carbon  in  Water, 
W87-04882  7B 

AUTOMATION 

Flow-injection  Determination  of  Nitrate  in  Nat- 
ural Waters  with  Copper-  and  Copperised  Cad- 
mium Tubes  in  the  Reaction  Manifold  System, 
W87-04373  5A 

Handling  of  Environmental  and  Biological  Sam- 
ples via  Pre-Column  Technologies, 
W87-04635  7B 

Automated  Single-Pipe  Irrigation  System, 
W87-04931  3F 

AUTOMATION  *COMPUTERS 

Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

AUXIN 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 


Mineralstoffernaehrung,     Ozon     und     Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

AVOIDANCE  BEHAVIOR 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

AVOIDANCE  RESPONSE 

Avoidance  of  Low  pH  and  Elevated  Al  Concen- 
trations by  Brook  Charr  (Salvelinus  fontinalis) 
Alevins  in  Laboratory  Tests, 
W87-04740  5C 

AZAPYRENES 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-04470  5C 

BACKFILL 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

BACKWATER 

Friction  Slope  Averaging  in  Backwater  Calcula- 
tions, 
W87-04390  2E 

BACTERIA 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

Stimulation    of   Bacterial    DNA    Synthesis   by 

Algal    Exudates    in    Attached    Algal-Bacterial 

Consortia, 

W87-04464  2H 

Bacterial  Communities  Degrading  Amino-  and 

Hydroxynaphthalene-2-Sulfonates, 

W87-04465  5B 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-04470  5C 

Alpine  Tundra  Soil  Bacteria]  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

BACTERIOPLANKTON 

Thresholds  in  Eutrophication  of  Natural  Waters, 
W87-04853  5A 

BAMBOO 

Photosynthetic  Acclimation  and  Water-Use  Effi- 
ciency of  Three  Species  of  Understory  Herba- 
ceous Bamboo  (Gramineae)  in  Panama, 
W87-04651  2D 

BANKS 

Concave-Bank  Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 


S3 

i 


■y« 


SU-9 


BARBEL 


SUBJECT  INDEX 


BARBEL 

Purification   of  PCB  Contaminated   Water   by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

BARCELONA 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

BARLEY 

Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 


BAYS 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-04606 


2L 


BARNACLES 

TBT:  An  Environmental  Dilemma, 
W87-04996 


5C 


BAROMETRIC  PRESSURE 

Experimental    Monthly    Long-range    Forecasts 
for  the  United  Kingdom:  Part  I.  Description  of 
the  Forecasting  System, 
W87-04374  2B 

BASALT-SEDIMENTARY  INTERFACES 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-05063  2F 

BASELINE  STUDIES 

Spatial  Patterns  in  the  Macrobenthic  Communi- 
ties of  the  Hawkesbury  Estuary,   New  South 
Wales, 
W87-05045  2L 

BAVARIA 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,  Artenmaechtigkeit  und  Naehrstoffversor- 
gung  der  Bodenvegetation  eines  Fichtenbes- 
tandes), 
W87-04508  5C 

BAY  OF  FUNDY 

Benthic  Macrofaunal  Production  in  the  Bay  of 
Fundy  and  the  Possible  Effects  of  a  Tidal  Power 
Barrage  at  Economy  Point  -  Cape  Tenny, 
W87-05O48  2L 


Spatial  and  Temporal  Variations  in  a  Communi- 
ty of  Nektobenthic  Invertebrates  from  Moreton 
Bay,  Queensland, 
W87-04612  2L 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

BEANS 

Cadmium-Induced  Accumulation  of  Putrescine 

in  Oat  and  Bean  Leaves, 

W87-05036  5C 

BEAVER  HABITATS 

Bogs  as  Beaver  Habitat  in  North-Central  Minne- 
sota, 
W87-O5029  2H 

BED  LOAD 

Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

BEECH  TREES 

Investigations  Comparing  the  Influence  of 
Spruce  (Picea  Abies  (L.)  Karst)  and  Beech 
(Fagus  Sylvatica  L.)  on  the  Quality  of  Seepage 
Water  (Vergleichende  Untersuchungen  ueber 
den  Einfluss  von  Fichte  (Picea  Abies  (L.)  Karst) 
und  Buche  (Fagus  Sylvatica  L.)  auf  die  Sicker- 
wasserqualitaet), 
W87-O4510  5B 

BEET  WASTE 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

BENTHIC  FAUNA 

Spatial  Patterns  in  the  Macrobenthic  Communi- 
ties of  the  Hawkesbury  Estuary,  New   South 
Wales, 
W87-05045  2L 

Benthic  Macrofaunal  Production  in  the  Bay  of 
Fundy  and  the  Possible  Effects  of  a  Tidal  Power 
Barrage  at  Economy  Point  -  Cape  Tenny, 
W87-05048  2L 

BENTHOS 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-O4603  2L 

BINDING  CAPACITY 

U02(2  +  )-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-O4580  5B 

BIOACCUMULATION 

Phytoplankton  Growth  and  phosphate  Uptake 

(for   P   limitation)   by   Natural    Phytoplankton 

Populations  from  the  Loosdrecht  Lakes  (The 

Netherlands), 

W87-04427  5B 

Effect  of  Cadmium-  and  Zinc-treated  Sludge  on 
Yield  and  Cadmium-Zinc  Uptake  of  Corn, 
W87-04446  5C 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 


Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

Effects  of  Temperature  on  86Rb  Uptake  by  Two 

Species     of     Chlamydomonas     (Chlorophyta, 

Chlorophyceae), 

W87-04541  2C 

Responses  of  the  Lobelia-Epiphyte  Complex  to 

Liming  of  an  Acidified  Lake, 

W87-04547  5G 

Prediction  of  Biodegradability  by  the  Use  of 
Quantitative    Structure-Activity    Relationships: 
Correlation  of  Biological  Oxygen  Demand  with 
Atomic  Charge  Difference, 
W87-04617  5B 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,    Saint-Lawrence   Estu- 
ary). 
W87-04662  5B 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Purification  of  PCB   Contaminated   Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
c  us  Bacillaris, 
W87-04848  5G 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: II.  Calculations  by  Means  of  a  Mathemati- 
cal Simulation  Model, 
W87-04895  2G 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 


Ecology  of  Scenedesmus  Blooms, 
W87-04999 


2H 


Uptake  of  Amino  Acids  by  Cultured  and  Fresh- 
ly Isolated  Symbiotic  Chlorella, 
W87-05005  2H 

Cadmium-Induced  Accumulation  of  Putrescine 

in  Oat  and  Bean  Leaves, 

W87-05036  5C 

BIOASSAY 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-O4470  5C 


SU-10 


SUBJECT  INDEX 


BIOLOGICAL  WATER  TREATMENT 


Use  of  Freshly  Prepared  Rat  Hepatocytes  to 

Study  Toxicity  of  Blooms  of  The  Blue-Green 

Algae  Microcystis  aeruginosa  and  Oscillatoria 

agardhii, 

W87-04536  5C 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

Purification  of  PCB  Contaminated  Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

Chlorination  of  4-Hydroxycinnamic  Acid  and  Its 
Toxic  Risk  as  a  Natural  Occurring  Water  Con- 
taminant, 
W87-04667  5F 

Use  of  Serum  Antibody  as  a  Means  to  Deter- 
mine Infections  from  Exposure  to  Wastewaters 
and  Refuse, 
W87-04668  5A 

BIOCONTROL 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

BIODEGRADATION 
Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Estuarine  Methanogen, 
W87-04461  2L 

Bacterial  Communities  Degrading  Amino-  and 

Hydroxynaphthalene-2-Sulfonates, 

W87-04465  SB 

Anaerobic    Treatment    of    Coal    Conversion 

Wastewater  Constituents:  Biodegradability  and 

Toxicity, 

W87-04528  5D 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 

Prediction  of  Biodegradability  by  the  Use  of 
Quantitative    Structure-Activity    Relationships: 
Correlation  of  Biological  Oxygen  Demand  with 
Atomic  Charge  Difference, 
W87-04617  5B 

Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic    Compounds   -    Assay    in 
Swine  Waste, 
W87-04627  5D 

Degradation  of  Spartina  Lignocellulose  by  Indi- 
vidual and  Mixed  Cultures  of  Salt-Marsh  Fungi, 
W87-04819  5C 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

Comparison  of  Different  Cellulolytic  Fungi  for 
Biocon  version  of  Apple  Distillery  Waste, 
W87-O4850  5D 

Transport   of  Dissolved    Hydrocarbons    Influ- 
enced by  Oxygen-Limited   Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 


Transport    of  Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-O4960  5B 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 

Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

In  Situ  Biosurfactant  Production:  An  Aid  to  the 
Biodegradation  of  Organic  Ground  Water  Con- 
taminants, 
W87-05157  5G 

Biotransformation  of  Petroleum  Hydrocarbons 

in  Deep  Unsaturated  Sediments, 

W87-05158  5G 

BIODEGREDATION 
Biotransformation  of  Gasoline  Hydrocarbons  in 
Methanogenic  Aquifer  Material, 
W87-05137  5B 

BIOFILMS 

Development  of  Biofilm,  Operating  Characteris- 
tics and  Operational  Control  in  the  Anaerobic 
Rotating  Biological  Contactor  Process, 
W87-04526  5D 

BIOGEOCHEMISTRY 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

BIOINDICATORS 
Phytoplankton  Growth  and  phosphate  Uptake 
(for   P   limitation)   by   Natural    Phytoplankton 
Populations  from  the  Loosdrecht  Lakes  (The 
Netherlands), 
W87-04427  5B 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-04505  5C 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Purification  of  PCB   Contaminated   Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-04806  5D 


BIOLOGICAL  OXIDATION 

Bio-Conversion   of  Accumulated   Sludge   with 
Bacterial  Augmentation  Process  in  Aerated  La- 
goons for  Municipal  Wastewater  Treatment, 
W87-04362  5D 

BIOLOGICAL  OXYGEN  DEMAND 

Prediction  of  Biodegradability  by  the  Use  of 
Quantitative    Structure-Activity    Relationships: 
Correlation  of  Biological  Oxygen  Demand  with 
Atomic  Charge  Difference, 
W87-04617  5B 


Accurate  BOD  Determinations, 
W87-04808 


5D 


BIOLOGICAL  SAMPLES 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

BIOLOGICAL  TREATMENT 

State  of  the  Art  of  Nitrate  Elimination  in  the 
Drinking  Water  Treatment  Process, 
W87-04790  5F 

BIOLOGICAL  WASTEWATER 

Development  of  Biofilm,  Operating  Characteris- 
tics and  Operational  Control  in  the  Anaerobic 
Rotating  Biological  Contactor  Process, 
W87-04526  5D 

BIOLOGICAL  WASTEWATER  TREATMENT 

Bio-Conversion   of  Accumulated   Sludge   with 
Bacterial  Augmentation  Process  in  Aerated  La- 
goons for  Municipal  Wastewater  Treatment, 
W87-04362  5D 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 

Biological  Process  for  Sulphate  Removal  from 

Industrial  Effluents, 

W87-04484  5D 

Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 

Evaluation  of  Biological  Sludge  Properties  In- 
fluencing Volume  Reduction, 
W87-04531  5D 

Removal  of  Particulate  and  Dissolved  Organics 
in  Aerobic  Fixed-film  Biological  Processes, 
W87-04533  5D 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

Comparison  of  Different  Cellulolytic  Fungi  for 
Bioconversion  of  Apple  Distillery  Waste, 
W87-04850  5D 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

BIOLOGICAL  WATER  TREATMENT 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms   in   Fixed   Bed   Reactors  with 
Buoyant  Carriers, 
W87-04793  5F 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 


i 
X 


m 


■ 


SU-11 


BIOLOGICAL  WATER  TREATMENT 


SUBJECT  INDEX 


Tree  That  Purifies  Water.  Cultivating  Multipur- 
pose Moringaceae  in  the  Sudan, 
W87-04887  5G 

BIOLOGY 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

BIOMASS 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 

Littoral  Slope  as  a  Predictor  of  the  Maximum 
Biomass  of  Submerged  Macrophyte  Communi- 
ties, 
W87-04431  2H 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

Biomass  Accumulation  and  Resource  Utilization 
in  Co-occurring  Grassland  Annuals, 
W87-04653  2D 

Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-05010  2H 

Benthic  Macrofaunal  Production  in  the  Bay  of 
Fundy  and  the  Possible  Effects  of  a  Tidal  Power 
Barrage  at  Economy  Point  -  Cape  Tenny, 
W87-05048  2L 

BIOSURFACTANTS 

In  Situ  Biosurfactant  Production:  An  Aid  to  the 
Biodegradation  of  Organic  Ground  Water  Con- 
taminants, 
W87-05157  5G 

BioToxicrrY 

Biotoxicity   of  Trace   Metals   and   Composted 
Sludge/Mineral  Substrate  Interactions, 
W87-05034  5E 

BIOTRANSFORMATION 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

BLACKFLIES 

Resource    Partitioning   of  Food   Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

BLOOMINGTON 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 

BLUE  CRABS 

Predation  by  Callinectes  Sopidus  (Rathbun) 
Within  Spartina  Alterniflora  (Loisel)  Marshes, 
W87-04543  2L 

BOGS 

Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 

Bogs  as  Beaver  Habitat  in  North-Central  Minne- 
sota, 
W  87-05029  2H 

BOND  ISSUES 

Recent  Sewage  Financing  in  Pennsylvania, 
W87-O4810  5D 


BOREHOLE  PUMPING 

Characterization  of  Fracture  Permeability  with 
High-Resolution   Vertical   Row   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

BORES 

Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

BOUNDARY  DISPUTES 

Paper  Dam:  The  Role  of  the  International  Joint 
Commission   in   the   Resolution   of  the   Skagit 
River-High  Ross  Dam  Controversy, 
W87-04816  6E 

BRACKISH  WATER 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

BRAZIL 

Removal  of  Intestinal  Nematode  Eggs  in  Tropi- 
cal Waste  Stabilization  Ponds, 
W87-04835  5D 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

Ecological  Studies  of  the  Region  of  Itamaraca- 
Pernambuco-Brazil.  XXIII.  Hydrological  Condi- 
tions of  the  Rio  Botafogo  Estuary  (Estudos  Eco- 
logicos  da  Regiao  de  Itamaraca-Pernambuco- 
Brasil.  XXIII.  Condicoes  Hidrologicas  do  Es- 
tuario  do  Rio  Botafogo), 
W87-04917  2L 

BREAKTHROUGH 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

BREAKTHROUGH  CURVES 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 

BRINE  SHRIMP 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 


BRITAIN 

Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477 


5B 


BRITISH  COLUMBIA 

Rocky  Intertidal  Fish  Communities  of  Califor- 
nia: Temporal  and  Spatial  Variation, 
W87-04549  2L 

BUFFER  CAPACITY 

Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 

BUOYANT  CARRIERS 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms   in   Fixed   Bed   Reactors   with 
Buoyant  Carriers, 
W87-04793  5F 

BUTTRESSES 

Calculation   of  Buttresses  of  Retaining   Walls, 
W87-04423  8A 

BYTHOTREPHES 

Bythotrephes  Cederstroemi  (Schoedler).  (Cerco- 

pagidae:  Cladocera):  A  new  Record  for  Lake 

Ontario, 

W87-04750  2H 


First  Records  of  a  European  Cladoceran,  Bytho- 
trephes cederstroemi,  in  Lakes  Erie  and  Huron, 
W87-04751  2H 

CADDISFLIES 

Effects  of  Small  Impoundments  on  Hydropsy- 
chid  Caddisfly  Production  in  Valley  Creek,  Min- 
nesota, 
W87-05011  2H 

Life  Histories  of  Limnephilus  externus  Hagen, 
Anabolia  bimaculata  (Walker),  and  Nemotaulius 
hostilis  (Hagen)  (Trichoptera,  Limnephilidae)  in 
a  Pond  in  Southern  Alberta,  Canada, 
W87-05047  2H 

CADIZ 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

CADMIUM 

Effect  of  Cadmium-  and  Zinc-treated  Sludge  on 
Yield  and  Cadmium-Zinc  Uptake  of  Corn, 
W87-04446  5C 

Characterization  of  Cadmium  and  Zinc  in  Four 

Soils  Treated  with  Sewage  Sludge, 

W87-04448  5C 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

Distribution  of  Cd,   Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Teratogenic  Effects  of  Cadmium  on  Bufo  Aren- 

arum  During  Gastrulation, 

W87-04840  5C 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
cus  Bacillaris, 
W87-04848  5G 

Cadmium-Induced  Accumulation  of  Putrescine 

in  Oat  and  Bean  Leaves, 

W87-05036  5C 

Reduction  of  Population  Growth  in  Tisbe  ho- 
lothuriae  Humes  (Copepoda:  Harpacticoida)  Ex- 
posed to  Low  Cadmium  Concentrations, 
W87-05042  5C 

CALCAREOUS  PONDS 

Vegetation  Patterns  in  and  Among  Pannes  (Cal- 
careous Intradunal  Ponds)  at  the  Indiana  Dunes 
National  Lakeshore,  Indiana, 
W87-05030  2H 

CALCTTE 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 

CALCIUM 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 


SU-12 


SUBJECT  INDEX 


CATION  EXCHANGE 


Effect  of  Water  Balance  on  Growth  and  Calci- 
um Mobilization  of  Embryonic  Painted  Turtles 
(Chrysemys  Picta), 
W87-04847  2H 

CALCIUM  SULFATE 

Biological  Process  for  Sulphate  Removal  from 

Industrial  Effluents, 

W87-04484  5D 

CALIBRATIONS 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 
gauges, 
W87-04557  7B 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Transport   of   Dissolved    Hydrocarbons    Influ- 
enced by   Oxygen-Limited   Biodegradation:    2. 
Field  Application, 
W87-04960  5B 

CALIFORNIA 

Rocky  Intertidal  Fish  Communities  of  Califor- 
nia: Temporal  and  Spatial  Variation, 
W87-04549  2L 

Regulatory  Strategy  Governing  the  Discharge 
of  Mining  Waste  to  Land  in  California, 
W87-O5O80  5G 

Regulatory  Strategy  Governing  the  Discharge 
of  Hazardous  and  Nonhazardous  Waste  to  Land 
in  California, 
W87-05090  5G 

CANADA 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 

CANALS 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 

CANARY  CREEK 

Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L.),  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

CANCER 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-O4820  5C 

CANCER  RISKS 

Contaminants  in  Drinking  Water  and  Cancer 

Risks  in  Canadian  Cities, 

W87-04671  5C 

CANOPY 

Interception  of  Rainfall  in  a  Hedgerow  Apple 

Orchard, 

W87-04397  2B 

Foliar  Leaching  from  a  Spruce  Canopy  (Picea 
abies  (L.)  Karst)  by  Acid  Irrigation  (Stoffaus- 
waschung  aus  Fichtenkronen  (Picea  Abies  (L.) 
Karst)  durch  Saure  Beregnung), 
W87-04509  5C 

Patterns  of  Acid  Deposition  to  a  Danish  Spruce 

Forest, 

W87-04704  5B 

Measurement  of  Dry  Deposition  to  Vegetative 

Surfaces, 

W87-04712  5A 


Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 

CAPE  COD 

Development   and   Implementation   of  Regula- 
tions  to   Control    Underground    Fuel    Storage 
Tanks  on  Cape  Cod, 
W87-05072  5G 

CAPILLARY  ISOTACHOPHORESIS 

Determination  of  Nitrate  and  Sulphate  in  Rain- 
water by  Capillary  Isotachophoresis, 
W87-04535  5A 

CARBARYL 

Studies  on  the  Environmental  Fate  of  Carbaryl 

as  a  Function  of  pH, 

W87-04876  5C 

CARBOHYDRATE  TURNOVER 

Carbon- 13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-05037  2L 

CARBOHYDRATES 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

Effects  of  Water  Stress  on  the  Organic  Acid  and 
Carbohydrate  Compositions  of  Cotton  Plants, 
W87-05038  21 

CARBON 

Evidence  for  the  Participation  of  Dissimilatory 
Processes  in  Maintaining  High  Carbon  Fluxes 
Through  the  Photosynthetic  Carbon  Reduction 
and  Oxidation  Cycles  in  Water  Stressed  Phaseo- 
lus  Leaves, 
W87-04867  2D 

CARBON-14 

Generation  of  Ground- Water  Age  Distributions, 
W87-05067  2F 

CARBON  DIOXIDE 

Formation   of  Methane    and    Carbon    Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

Foliage  Temperature:  Effects  of  Environmental 
Factors  with  Implications  for  Plant  Water  Stress 
Assessment  and  the  C02/Climate  Connection, 
W87-04760  2D 

CARLX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

CARBON  DIOXIDE  ENRICHMENTS 

Photosynthesis  and  Growth  of  Water  Hyacinth 

under  C02  Enrichment, 

W87-04376  2D 

CARBON  MONOXIDE 

Analysis  of  Remote  Measurements  of  Tropo- 

spheric  Carbon  Monoxide  Concentrations  Made 

During  the  1979  Summer  Monsoon  Experiment 

(MONEX), 

W87-04683  2B 


Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

CARCINOGENS 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-04470  5C 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-04670  5C 

CARIX  PROCESS 

CARIX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

CASE  STUDIES 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 

Detection    of    Subsurface     Seepage    Between 

Aquifers  by  Hydrochemical  and  Environmental 

Isotopic  Techniques  -  A  Case  Study  from  South 

Australia, 

W87-05124  5B 

RCRA  Permitting:  Case  Histories,  ACLs,  Trich- 
loroethylene  and  Pentachlorophenol, 
W87-05130  5G 

Case    History:    Surface    Static   Collection    and 
Analysis    of   Chlorinated    Hydrocarbons    from 
Contaminated  Ground  Water, 
W87-05147  5  A 

Ground  Water  Treatment  System  Design, 
W87-05164  5F 

CATCHMENT  AREAS 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Effect  of  Deforestation  and  Subsistence  Agricul- 
ture on  Runoff  of  the  Kafue  River  Headwaters, 
Zambia, 
W87-04564  2E 

Nitrate  Leaching  From  a  Small,  Underdrained, 

Grassland,  Clay  Catchment, 

W87-04575  5B 

Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

CATFISH 

Resistance  of  Nitrite-Exposed  Channel  Catfish, 

Ictalurus  Punctatus,  to  Hypoxia, 

W87-04660  5C 

CATION  EXCHANGE 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Transient  Mass-transport  in  the  Presence  of 
Non-linear  Physico-chemical  Interaction  Laws: 


i 


i 


■£4 


SU-13 


CATION  EXCHANGE 


SUBJECT  INDEX 


Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 


Multicomponent  Transport  Model, 
W87-04597 


SB 


CATIONS 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte     Solutions 
Through  Soil  Columns, 
W87-04586  5B 

CAVITATION 

Relationships  between  Water  Stress  and  Ultra- 
sound Emission  in  Apple  (Malus  x  domestica 
Borkh.), 
W87-04899  21 

Test    Procedures    for    Detennining    Cavitation 

Limits  in  Control  Valves, 

W87-04908  5F 

CELLULOSE 

Observations  on  a  Microbial  Cellulose  Degrada- 
tion Process  That  Decreases  Water  Acidity, 
W87-04855  5D 

CHAMOMJXLA  RECUTITA 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

CHANGJIANG  ESTUARY 

Suspended  Sediment  Balance  in  Changjiang  Es- 
tuary, 
W87-04610  2L 

CHANNEL  FLOW 

Sediment  Control  by  Submerged  Vanes, 
W87-04391  2J 

Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

Stability  of  a  General  Preissmann  Scheme, 
W87-05021  2J 

CHANNEL  IMPROVEMENT 

Sediment  Control  by  Submerged  Vanes, 
W87-04391  2J 


CHANNEL  MORPHOLOGY 

Meander  Flow  Model  I:  Development, 
W87-04388  2E 

Meander  Flow  Model  II:  Applications, 
W87-04389  2E 

Concave-Bank  Benches  in  the  Floodplains  of 
Musk wa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 

CHANNELS 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 

Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

CHAPARRAL  SHRUBS 

Tissue  Water  Relations  of  Four  Co-occurring 

Chaparral  Shrubs, 

W87-04652  21 


CHEMICAL  ANALYSIS 

Geochemical    Characterization    of    Suspended 
Particles  in  Estuarine  and  Coastal  Seawater  by 
X-Ray  Fluorescence  Spectrometry, 
W87-04467  2L 

Spectral  Interferences  in  the  Quantification  of 
Arsenic  in  Water  Samples  by  Inductively  Cou- 
pled Plasma  Emission  Spectrometry, 
W87-04469  5A 

Contribution  to  the  Study  of  Temporal  Vari- 
ations in  the  Chemistry  of  Spring  Water  in  Kar- 
stified  Carbonate  Rocks, 
W87-04563  2F 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

Surrogate-Assisted  Determination  of  2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

Chemical  Composition  of  Precipitation  at  Long 

Island,  NY, 

W87-04705  5A 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

Ecological  Interpretation  of  the  Chemistry  of 

Mire   Waters   from   Selected   Sites  in   Eastern 

Canada, 

W87-05061  2K 

Geochemical    Parameters    as    Indicators    for 

Groundwater  Flow, 

W87-05121  2F 

Determination  of  Groundwater  Movement  by 

Means  of  Environmental  Isotopes:  State  of  the 

Art, 

W87-05122  2F 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

Defining  Extent  of  Contamination  Using  Onsite 

Analytical  Methods, 

W87-05146  5B 

Case    History:    Surface    Static   Collection    and 
Analysis    of   Chlorinated    Hydrocarbons    from 
Contaminated  Ground  Water, 
W87-05147  5A 

Electromagnetic  Measurements  for  Subsurface 

Hydrocarbon  Investigations, 

W87-05149  5B 

CHEMICAL  COMPOSITION 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

CHEMICAL  EQUILIBRIUM 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 


CHEMICAL  OXYGEN  DEMAND 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

CHEMICAL  PRECIPITATION 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

CHEMICAL  PROPERTIES 

Surface  Chemistry  in  Water  Treatment:  Reac- 
tions at  the  Solid-Liquid  Interface, 
W87-04909  5F 

Chemical  Products  and  Toxicologic  Effects  of 

Disinfection, 

W87-04910  5F 

CHEMICAL  REACTIONS 

U02(2  +  )-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-O4580  5B 

Kinetics  of  Hydrogen  Peroxide-SulfurfTV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

Estimates  of  Nitrate  Formation  in   Rain  and 

Snow  Systems, 

W87-04676  5B 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

Speciation,  Photosensitivity,  and  Reactions  of 
Transition  Metal  Ions  in  Atmospheric  Droplets, 
W87-04686  2B 

Surface  Chemistry  in  Water  Treatment:  Reac- 
tions at  the  Solid-Liquid  Interface, 
W87-04909  5F 

Chemical  Products  and  Toxicologic  Effects  of 

Disinfection, 

W87-04910  5F 

Kinetics  of  Formaldehyde-S(IV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

CHEMICAL  SOLUTIONS 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

CHEMICAL  STORAGE 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

CHEMICAL  STUDIES 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

CHEMICAL  TRANSPORT 

Chemical  Transport  Under  No-till  Field  Condi- 
tions, 
W87-04596  5B 

CHEMICAL  TREATMENT 

Comparing   Constant-Rate  and   Declining-Rate 
Direct  Filtration  of  a  Surface  Water, 
W87-04638  5F 


CHEMICAL  FIXATION 

Fixation  and  Solidification  of  Wastes, 
W87-04369 


Rapid  Rate  Filtration  of  Low  Turbidity  Water 
Using  Field-Scale  Pilot  Filters, 
5E  W87-04640  5F 


SU-14 


SUBJECT  INDEX 


CLAYS 


Effects  of  Cationic  Polyelectrolytes  on  the  Re- 
moval of  Suspended  Particulates  During  Direct 
Filtration, 
W87-04642  5F 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

Improvement  of  Ozone  Oxidation  and  Disinfec- 
tion Design, 
W87-04649  5F 

Surface  Chemistry  in  Water  Treatment:  Reac- 
tions at  the  Solid-Liquid  Interface, 
W87-04909  5F 

CHEMICAL  WASTES 

Grout  and  Slurry  Walls  for  Hazwaste  Contain- 
ment: The  Down  Side, 
W87-04582  5G 

CHEMICALS 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-05073  5G 

CHEMILUMINESCENCE 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-O4701  7B 

Gas  Chromatography  Detectors  Based  on  Che- 

miluminescence, 

W87-04831  7B 

CHEMISTRY  OF  PRECIPITATION 

Empirical   Relation  between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

CHESAPEAKE  BAY 

Seasonal  Patterns  of  Growth  and  Composition 
of  Phytoplankton  in  the  Lower  Chesapeake  Bay 
and  Vicinity, 
W87-04611  2L 

CHICKPEAS 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2S04, 
W87-04897  3C 

CHILE 

Glacier  Variations  and  Their  Causes  in  the 
Northern  Patagonia  Icefield,  Chile,  Since  1944, 
W87-04552  2C 

CHINA 

Environmental   Impact  of  the  Sanmen  Gorge 

Project, 

W87-04774  6G 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-O4820  5C 


Hydraulic  Research  in  China, 
W87-05023 


8B 


CHTTOSAN 

Purification  of  PCB  Contaminated   Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

CHLORINATED  HYDROCARBONS 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 


Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 

Case    History:    Surface    Static    Collection   and 
Analysis    of   Chlorinated    Hydrocarbons    from 
Contaminated  Ground  Water, 
W87-05147  5  A 

CHLORINATION 

Chlorination  of  4-Hydroxycinnamic  Acid  and  Its 
Toxic  Risk  as  a  Natural  Occurring  Water  Con- 
taminant, 
W87-04667  5F 

CHLORINE 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

CHLORINE-36 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

1.  The  Great  Artesian  Basin,  Australia, 
W87-04961  2F 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

2.  Milk  River  Aquifer,  Alberta,  Canada, 
W87-04962  2F 

CHLORINE  DIOXIDE 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

CHLOROPHYLL 

Comments  on  Fluorometric  Chlorophyll  Deter- 
minations in  the  Field, 
W87-04411  7B 

Pumped-Storage  Stations  and  the  Life  of  Hydro- 

bionts, 

W87-04767  6G 

CHLOROPHYTA 

Effects  of  Temperature  on  86Rb  Uptake  by  Two 

Species     of     Chlamydomonas     (Chlorophyta, 

Chlorophyceae), 

W87-04541  2C 

CHLORSULFURON 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

CHOLERA 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

CHROMATOGRAPHY 

Application  of  Reverse-phase  h.p.l.c.  for  the  De- 
termination of  Partition  Coefficients, 
W87-04618  5  A 

Linear     Alkylbenzene     Sulfonates     (LAS)     in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Headspace  Equilibration  Technique  for  Meas- 
urement of  Dissolved  Gases  in  Sediment  Pore 
Water, 
W87-04629  2H 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,   Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 


Handling  of  Environmental  and  Biological  Sam- 
ples via  Pre-Column  Technologies, 
W87-04635  7B 

Solid-Phase  Extraction  and  Capillary  Gas  Chro- 
matographic Determination  of  Triazine  Herbi- 
cides in  Water, 
W87-04636  5A 

Multicolumn  Ion  Chromatographic  Determina- 
tion of  Nitrate  and  Sulfate  in  Waters  Containing 
Humic  Substances, 

W87-04637  5A 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

Surrogate-Assisted  Determination  of  2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

CHROMATOGRAPY 

Quantitative  Determination  of  Trace  Concentra- 
tion of  Organics  in  Water  by  Solvent  Extraction 
and  Fused  Silica  Capillary  Gas  Chromatogra- 
phy: Aliphatic  and  Polynuclear  Hydrocarbons, 
W87-04634  5A 

CIRRUS  CLOUDS 

Zonal  and  Geographical  Distributions  of  Cirrus 
Clouds  Determined  from  SAGE  Data, 
W87-04675  2B 

CIVIL  ENGINEERING 

Dam  Safety  and  the  Competence  of  the  Profes- 
sion, 
W87-05012  8A 

CLADOCERA 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

Differential    Temperature    Sensitivity   of  Two 
Cladoceran     Species    to    Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-O4650  2H 

Bythotrephes  Cederstroemi  (Schoedler).  (Cerco- 

pagidae:  Cladocera):  A  new  Record  for  Lake 

Ontario, 

W87-04750  2H 

First  Records  of  a  European  Cladoceran,  Bytho- 
trephes cederstroemi,  in  Lakes  Erie  and  Huron, 
W87-04751  2H 

CLADOPHORA 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphnia  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

CLAMS 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

CLAYS 

Quiescent   Consolidation  of  Phosphatic  Waste 

Clays, 

W87-04468  5E 


* 

l 

r 


SU-15 


CLAYS 


SUBJECT  INDEX 


Suspended  Clay   Concentration  Controlled   by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 

Influence  of  Soil  Macroporosity  on  Water  Re- 
tention, Transmission  and  Drainage  in  a  Clay 
Soil, 
W87-04571  20 

Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

Effect  of  Local  Ground  Slope  on  the  Perform- 
ance of  Tile  Drains  in  a  Clay  Soil, 
W87-04859  4A 

Effects  of  Clay  Mineral-Organic  Matter  Com- 
plexes on  Gaseous  Hydrocarbon  Emissions  from 
Soils, 
W87-05141  5B 

CLEANING 

Restoring  the  Flow  of  a  Finished  Water  Pipe- 
line, 
W87-04904  5F 

CLEAR-CUTTTNG 

Clearcutting     and     the     Biogeochemistry     of 

Stream  water  in  New  England, 

W87-04542  5C 

CLEAR  LAKE 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

CLEARINGS 

Snow  Distribution  Patterns  in  Clearings  and  Ad- 
jacent Forest, 
W87-04955  2C 

CLIMATE  SIMULATION 

Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 

CLIMATES 

Glacier  Variations  and  Their  Causes  in  the 
Northern  Patagonia  Icefield,  Chile,  Since  1944, 
W87-04552  2C 

Climatic  Model  of  Runoff-driven  Coastal  Circu- 
lation, 
W87-04609  2L 

Foliage  Temperature:  Effects  of  Environmental 
Factors  with  Implications  for  Plant  Water  Stress 
Assessment  and  the  C02/Climate  Connection, 
W87-04760  2D 

CLIMATIC  CONDITIONS 

Effect  of  Simulated  Wet  Spring  Conditions  on 
the  Relative  Efficiency  of  Three  Forms  of  Ni- 
trogen Fertilizer  on  Grassland, 
W87-04385  2D 

CLIMATIC  EFFECTS 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

CLIMATIC  STRESS 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 


produktion   Junger   Fichten   (Picea   Abies  (L.) 

Karst)), 

W87-04489  5C 

CLONES 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

CLOUD  DISTRIBUTION 

Zonal  and  Geographical  Distributions  of  Cirrus 
Clouds  Determined  from  SAGE  Data, 
W87-04675  2B 

CLOUD  LIQUID  WATER 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

Kinetics  of  Fonnaldehyde-S(IV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

CLOUD  PHYSICS 

Unusual  Clouds  Over  Perth,  Western  Australia, 
W87-04839  2B 

CLOUD  WATER  ACIDIFICATION 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

CLOUDBURSTS 

Spatial  and  Temporal  Characteristics  of  High- 
intensive  Rainfall  in  Northern  Tunisia, 
W87-04400  2B 

CLOUDS 

Abnormal   Polarity  of  Thunderclouds  Grown 

from  Negatively  Charged  Air, 

W87-04476  2B 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Zonal  and  Geographical  Distributions  of  Cirrus 
Clouds  Determined  from  SAGE  Data, 
W87-04675  2B 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

Unusual  Clouds  Over  Perth,  Western  Australia, 
W87-04839  2B 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

CLOVER 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

CLOVERS 

Physiological  Basis  of  Irrigation  Scheduling  for 
Seed  Production  in  Egyptian  Clover  Syn.  Ber- 
seem  (Trifolium  Alexandrinum  L.)  Crop, 
W87-04878  3F 


COAGULATION 

Comparing  Constant-Rate  and   Declining-Rate 
Direct  Filtration  of  a  Surface  Water, 
W87-04638  5F 

Rapid  Rate  Filtration  of  Low  Turbidity  Water 

Using  Field-Scale  Pilot  Filters, 

W87-04640  5F 

COAL  CONVERSION  WASTEWATERS 

Anaerobic     Treatment     of    Coal     Conversion 

Wastewater  Constituents:  Biodegradability  and 

Toxicity, 

W87-04528  5D 

COAL  GASIFICATION 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

COAL  TAR 

Assessment  of  Coal  Tar  Constituents  Migration: 

Impacts  on  Soils,  Ground  Water  and  Surface 

Water, 

W87-05136  5C 

COASTAL  AQUIFERS 

Shape  and  Position  of  the  Salt  Water  Wedge  in 

Coastal  Aquifers, 

W87-05106  2F 

Salt  Contamination  of  a  Coastal  Confined  Aqui- 
fer, 
W87-05120  5B 

COASTAL  LAGOONS 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-04606  2L 

COASTAL  PLAINS 

Water  Quality  of  Agricultural  Coastal  Plain  Wa- 
tersheds, 
W87-04625  5B 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 

COASTAL  STREAMS 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-O5050  81 

COASTAL  WATERS 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

Epidermal   Tumors   in    Microstomia    Pacificus 
(Pleuronectidae)   Collected   Near   a   Municipal 
Wastewater  Outfall  in  the  Coastal  Waters  Off 
Los  Angeles  (1971-1983), 
W87-O4601  5C 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-O4606  2L 

Climatic  Model  of  Runoff-driven  Coastal  Circu- 
lation, 
W87-04609  2L 

Suspended  Sediment  Balance  in  Changjiang  Es- 
tuary, 
W87-O4610  2L 

Seasonal  Patterns  of  Growth  and  Composition 
of  Phytoplankton  in  the  Lower  Chesapeake  Bay 
and  Vicinity, 
W87-04611  2L 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 


SU-16 


SUBJECT  INDEX 


CONCENTRATION  PROFILES 


Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  1.  Lagrangian  Residual  Cur- 
rent, 
W87-04752  2L 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 


Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

Geochemical  and  Geophysical  Studies  of  Salt 
Water  Intrusion  in  Coastal  Regions, 
W87-05119  2L 

COASTS 

Geochemical    Characterization    of    Suspended 
Particles  in  Estuarine  and  Coastal  Seawater  by 
X-Ray  Fluorescence  Spectrometry, 
W87-04467  2L 

COBALT 

Determination    of    Ultra    Trace    Amounts    of 
Cobalt  in  Fish  by  Graphite  Furnace  Zeeman 
Effect  Atomic  Absorption  Spectrometry, 
W87-04633  5A 

COLIFORMS 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-04907  5F 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

COLONIZATION 

Competition  in  Zooplankton  Communities:  Sup- 
pression of  Small  Species  by  Daphnia  pulex, 
W87-04429  2H 

Vegetation  Colonizing  the  Bed  of  a  Recently 
Drained  Thermokarst  Lake  (Illisarvik),  North- 
west Territories, 
W87-05062  21 

COLORIMETRY 

Total  Phosphorus  Analysis  of  Wastewater  Sam- 
ples using  the  Stannous  Chloride  Reduction  Pro- 
cedure, 
W87-04630  5A 

COLUMBIA  RIVER 

FERC's  Mid-Columbia  Proceeding:  Ten  Years 

and  Still  Counting, 

W87-04439  6E 

Evolution  of  a  New  Comprehensive  Plan  for 
Managing  Columbia  River  Anadromous  Fish, 
W87-04443  6E 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

COLUMBIA  RIVER  BASIN 

Misplaced  Role  of  Cost-Benefit  Analysis  in  Co- 
lumbia Basin  Fishery  Mitigation, 
W87-04438  6E 

COLUMBIA  RIVER  BASIN  FISH  AND 
WILDLIFE  PROGRAM 

Adaptive  Management:  Learning  From  the  Co- 
lumbia River  Basin  Fish  and  Wildlife  Program, 
W87-04436  6F 

Reexamining  the  Parity  Promise:  More  Chal- 
lenges Than  Successes  to  the  Implementation  of 
the  Columbia  Basin  Fish  and  Wildlife  Program, 
W87-04437  6E 


COMPARISON  STUDIES 

Estimation  Procedures  for  the  Type-1  Extreme 

Value  Distribution, 

W87-04402  7C 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

Comparison  of  Three  Risk  Assessment  Tech- 
niques for  Evaluating  a  Hazardous  Waste  Land- 
fill, 
W87-04583  5E 

Comparing   Constant-Rate  and  Declining-Rate 
Direct  Filtration  of  a  Surface  Water, 
W87-04638  5F 

Comparison  of  Summer  and  Winter  Measure- 
ments of  Atmospheric   Nitrogen  and  Sulphur 
Compounds, 
W87-04706  5A 

Distribution  of  Pollutants  Near  a  Frontal  Sur- 
face: A  Comparison  Between  Field  Experiment 
and  Modeling, 
W87-04708  5B 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 

Analysis  of  Nonlinear  Muskingum  Flood  Rout- 
ing, 
W87-05024  2E 

COMPETING  USE 

Resource   Partitioning   of  Food    Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

Competition  in  Zooplankton  Communities:  Sup- 
pression of  Small  Species  by  Daphnia  pulex, 
W87-04429  2H 

COMPETITION 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

COMPOSITE  LINERS 

New  Composite  Liner  for  Hazardous  Waste  Im- 
poundments, 
W87-05097  5E 

COMPOST 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,   Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

COMPOSTED  SLUDGE 

Plant   Availability   of  Phosphorus   in   Sewage 

Sludge  Compost, 

W87-04451  5B 

Biotoxicity   of  Trace   Metals   and   Composted 
Sludge/Mineral  Substrate  Interactions, 
W87-O5034  5E 


COMPOSTING 

Agronomic  Value  of  The  Sewage   Sludge  of 

Tenerife.  Composting, 

W87-04626  5E 

Sludge  Processing  Effect  on  Compost  Quality, 
W87-04800  5D 


Quality  Control  Monitoring, 
W87-04801 


5D 


Sludge  Management:  A  Research  Update:  Part 

II, 

W87-O4802  5E 

COMPUTER  PROGRAMS 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 

Finite  Element  Analysis  of  Arch  Dams  on  a 
Personal  Computer, 

W87-05014  7C 

Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016  8F 

Application  of  Statistical  Methods  in  Monitoring 

Dam  Behaviour, 

W87-05017  8A 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

Pumping  Test  Analysis  in  Large  Diameter  Wells 
with  a  Seepage  Face  by  Kernel  Function  Tech- 
nique, 
W87-05070  4B 

COMPUTERS 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 
gauges, 
W87-04557  7B 

Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

Finite  Element  Analysis  of  Arch  Dams  on  a 

Personal  Computer, 

W87-05014  7C 

Computerized  Data  Evaluation/Management  for 

Hydrogeologic  Investigations, 

W87-05131  7C 

CONCAVE  BANK  BENCHES 

Concave-Bank  Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 

CONCENTRATED  FLOW 

Concentrated   Flow   Erosion   on   Conventional 
and  Conservation  Tilled  Watersheds, 
W87-04923  2J 

CONCENTRATION  PROFILES 

Contaminant   Transport    through   a    Fractured 
Porous  Rock:   Impact  of  the   Inlet   Boundary 
Condition   on  the   Concentration   Profile   in  a 
Rock  Matrix, 
W87-04762  5B 


X 


SU-17 


CONCRETE 


SUBJECT  INDEX 


CONCRETE 

Vertical   Drainage   in   the   Foundation   of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8A 

CONCRETE  DAMS 

Consideration  of  Moisture  Effects  on  the  Up- 
stream Face  of  Concrete  Dams, 
W87-04424  8A 

Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016  8F 

CONCRETES 

Strength  of  Lightly  Reinforced  Elements  in  a 
Compressed  Zone  with  Consideration  of  Inelas- 
tic Deformations  of  Concrete, 
W87-04419  8F 

Calculation  of  Buttresses  of  Retaining  Walls, 
W87-04423  8A 

Consideration  of  Moisture  Effects  on  the  Up- 
stream Face  of  Concrete  Dams, 
W87-04424  8A 

CONCRETING 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

CONDUCTIVITY 

Time-domain  Reflectometry  Method  for  Meas- 
uring Soil  Water  Content  and  Salinity, 
W87-04595  2G 

Conductivity-Temperature  Standardization  and 
Dissolved   Solids  Estimation   in  a  Meromictic 
Saline  Lake, 
W87-05051  5A 

CONDUCTTVrTY  VARIATIONS 

Stratospheric    Conductivity    Variations    Over 

Thunderstorms, 

W87-04673  2B 

CONDUITS 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 

Test    Procedures    for    Determining    Cavitation 

Limits  in  Control  Valves, 

W87-04908  5F 

Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

CONE  PENETROMETER 

New  Ground  Water  Survey  Tool:  The  Com- 
bined Cone  Penetrometer/Vadose  Zone  Vapor 
Probe, 
W87-05150  5B 

CONFERENCES 

Relation  of  Groundwater  Quantity  and  Quality. 
W87-05100  2F 

Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection 
and  Restoration  -  A  Conference  and  Exposition. 
W87-05128  5G 

CONFINED  AQUIFERS 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

Salt  Contamination  of  a  Coastal  Confined  Aqui- 
fer, 
W87-05120  5B 


CONFINING  LAYERS 

Evaluation  of  Confining  Layers  for  Containment 

of  Injected  Wastewater, 

W87-05078  5E 

CONIFEROUS  TREES 

Leaching  of  Phenolic  Compounds  from   Leaf 
and  Needle  Litter  of  Several  Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

CONSERVATION 

Evolution  of  a  New  Comprehensive  Plan  for 
Managing  Columbia  River  Anadromous  Fish, 
W87-04443  6E 

CONSERVATION  EQUATIONS 

Removal  of  Sulphur  Dioxide  in  a  Two-Dimen- 
sional  Rain  System  Based  on  a  Scale  Analysis  of 
the  Conservation  Equations, 
W87-04993  5B 

CONSTRUCTION 

Full  Speed  Ahead:  Water  Resources  Bill  Pumps 

Money  and  Energy  to  Corps, 

W87-04372  6E 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 


Binational  Gabcikovo-Nagymaros  Project, 
W87-04776 


8A 


CONTAINERS 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

CONTAINMENT  STRUCTURES 

Grout  and  Slurry  Walls  for  Hazwaste  Contain- 
ment: The  Down  Side, 
W87-04582  5G 

CONTAINMENT  SYSTEMS 

Epichlorohydrin  in  Secondary  Containment  Sys- 
tems, 
W87-05075  5G 

CONTAMINANT  PLUMES 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  1.  Approach  and  Over- 
view of  Plume  Movement, 
W87-04963  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  2.  Spatial  Moments  and 
the  Advection  and  Dispersion  of  Nonreactive 
Tracers, 
W87-04964  5B 

Gaseous  Behavior  of  TCE  Overlying  a  Contami- 
nated Aquifer, 
W87-05064  5B 


CONTAMINATION 

Safe  Drinking  Water  Law  Toughened, 
W87-04823 


6E 


CONTROL  EQUIPMENT 

Machinery   and   Equipment   for   Micro   Hydro 
Plants, 

W87-04772  8C 


CONTROL  SYSTEMS 

Test    Procedures    for    Determining    Cavitation 

limits  in  Control  Valves, 

W87-O4908  5F 

CONTROLLERS 

Double  Loop  Control  of  a  Hydro  Turbine  Unit, 
W87-O5015  8C 

CONVECTION 

Group  Invariance  and  Field-Scale  Solute  Trans- 
port, 
W87-04940  SB 

COOK  INLET 

Historical  and  Ecological  Sources  of  Variation 
Among  Lake  Populations  of  Threespine  Stickle- 
backs, Gasterosteus  aculeatus,  Near  Cook  Inlet, 
Alaska, 
W87-05046  2H 

COOLING  WATER 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

COPEPODS 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

Reduction  of  Population  Growth  in  Tisbe  ho- 
lothuriae  Humes  (Copepoda:  Harpacticoida)  Ex- 
posed to  Low  Cadmium  Concentrations, 
W87-05042  5C 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 

COPPER 

Distribution  of  Cd,  Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

CORN 

Effect  of  Cadmium-  and  Zinc-treated  Sludge  on 
Yield  and  Cadmium-Zinc  Uptake  of  Cora, 
W87-04446  5C 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 

Water  Management  Effects  on  N-Use  by  Cora 

and  Sugarbeets, 

W87-04932  3F 

Efficient  Irrigation  Timing  Methods  for  Cora 

Production, 

W87-04933  W 

CORPS  OF  ENGINEERS 

Full  Speed  Ahead:  Water  Resources  Bill  Pumps 

Money  and  Energy  to  Corps, 

W87-04372  6E 

CORRELATION  ANALYSIS 

Vegetation-Elevation      Correlation      in      Two 
Dyked    Marshes    of   Northeastern    Vancouver 
Island:  A  Multivariate  Analysis, 
W87-05059  2L 


SU-1S 


SUBJECT  INDEX 


CYANOPHYTA 


CORROSION 

Rehabilitation  of  Waterwells  in  Tunisia  (Regen- 
eration de  Forages  en  Tunisie), 
W87-04796  3B 

COST  ANALYSIS 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

Optimal  Sequencing  of  Hydropower  Stations, 
W87-04781  8C 

CARTX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

Separation  of  Nitrate  from  Well  Water  by  Mem- 
brane Processes  (Reverse  Osmosis/Electrodialy- 
sis  Reversal), 
W87-04792  5F 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms  in  Fixed   Bed  Reactors  with 
Buoyant  Carriers, 
W87-04793  5F 

Process    for    Restoring    Nitrate    Contaminated 
Ground   Waters   by   Means   of  Heterotrophic 
Denitrification  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 


Land  Application  on  the  Rise, 
W87-04798 

Measuring  Sewer  Sag, 
W87-04804 


5E 


7B 


COST-BENEFIT  ANALYSIS 

Misplaced  Role  of  Cost-Benefit  Analysis  in  Co- 
lumbia Basin  Fishery  Mitigation, 
W87-04438  6E 


Economics  of  Remote  Meter  Reading, 
W87-04906 


5F 


Ozonation:   An   Economic   Choice   for   Water 

Treatment, 

W87-04912  5F 


Assessment  of  Risk  for  a  Gravity  Dam, 
W87-05018 


8A 


COTTON 

Agricultural  Water  Demand  in  Northeast  Lou- 
isiana, 1982-2000, 
W87-04367  6D 

Effects  of  Water  Stress  on  the  Organic  Acid  and 
Carbohydrate  Compositions  of  Cotton  Plants, 
W87-05038  21 

COVENTRY 

Feasibility  of  Treating  Contaminated  Ground 

Water  at  a  Hazardous  Waste  Site, 

W87-05161  5D 

CRABS 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

CRACKS 

Strength  of  Lightly  Reinforced  Elements  in  a 
Compressed  Zone  with  Consideration  of  Inelas- 
tic Deformations  of  Concrete, 
W87-04419  8F 

Calculation  of  Buttresses  of  Retaining  Walls, 
W87-04423  8A 


CROP  PRODUCTION 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  I. 
Effects  on  the  Kinetics  of  Soluble  P  in  Soil, 
W87-04892  2G 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  II. 
Effects  on  P  Sorption, 
W87-04893  2G 

Effect  of  Subsoiling  and  Irrigation  on  Potato 

Production, 

W87-04913  3F 

CROP  YIELD 

Comparing  Sprinkler  Irrigation  and  Flood  Irri- 
gation for  Rice, 
W87-04368  3F 

Effect  of  Foliar  Application  of  Fulvic  Acid  on 
Water  Use,  Nutrient  Uptake  and  Yield  in  Wheat, 
W87-04381  2D 

Effect  of  Cadmium-  and  Zinc-treated  Sludge  on 
Yield  and  Cadmium-Zinc  Uptake  of  Corn, 
W87-04446  5C 

Water  Use  Efficiencies  in  Relation  to  Sugarcane 

Yields, 

W87-04576  2D 

Watermelon     (Citrullus     lanatus)     Production 
Under   Mulch   and   Trickle    Irrigation   in   the 
Jordan  Valley, 
W87-04877  2D 

Effect  of  Subsoiling  and  Irrigation  on  Potato 

Production, 

W87-04913  3F 

Water  Management  Effects  on  N-Use  by  Corn 

and  Sugarbeets, 

W87-04932  3F 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

Response  of  Selected  Salt-Tolerant  and  Normal 

Lines  of  Four  Grass  Species  to  NaCl  in  Sand 

Culture, 

W87-05006  21 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-05007  21 

CROPLAND 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 

CRUSTACEANS 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

Studies  on  the  Population  Ecology  of  Upogebia 
deltaura  (Leach)  (Crustacea,  Thalassinidea), 
W87-O4607  2L 

Spawning  Stock-Recruitment  Relationships  and 
Environmental  Influences  on  the  Tiger  Prawn 
(Penaeus  esculentus)  Fishery  in  Exmouth  Gulf, 
Western  Australia, 
W87-05043  81 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 


CRYSTALLINE  ROCKS 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

CULAEA 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

CULTIVATED  LANDS 

Migration  of  Solutes  in  a  Cultivated  Soil:  Effect 

of  Ploughing, 

W87-04590  2G 

CULTTVATTON 

Tree  That  Purifies  Water.  Cultivating  Multipur- 
pose Moringaceae  in  the  Sudan, 
W87-04887  5G 

CULTURE  MEDIA 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-04900  21 

CULTURES 

Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Estuarine  Methanogen, 
W87-04461  2L 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading   Phenolic   Compounds   -   Assay   in 
Swine  Waste, 
W87-04627  5D 

Uptake  of  Amino  Acids  by  Cultured  and  Fresh- 
ly Isolated  Symbiotic  Chlorella, 
W87-05005  2H 

CUMULUS  CLOUDS 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

CYANIDE 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5C 

CYANOBACTERIA 

Nitrogen  Cycle  of  an  East  Coast,  U.K.  Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification, Tidal  Exchange, 
W87-04604  2L 

Carbon- 13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-05037  2L 

Arsenite  Toxicity  and  Arsenite  Tolerance  in  the 
Cyanobacterium  Synechococcus  leopoliensis, 
W87-05058  5C 

CYANOPHYTA 

Amino  Acids  Uptake  of  Oscillatoria  albescens 

D.   C.   (Blue  Green  Algae)  (Assimilation  des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

Differential   Temperature    Sensitivity   of  Two 
Cladoceran    Species    to    Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

Use  of  Freshly  Prepared  Rat  Hepatocytes  to 

Study  Toxicity  of  Blooms  of  The  Blue-Green 

Algae  Microcystis  aeruginosa  and  Oscillatoria 

agardhii, 

W87-04536  5C 


3! 


yv 


'A>V, 


SU-19 


CYCLING 


SUBJECT  INDEX 


CYCLING 

Fluoride  Cycling  in  Nature  Through  Precipita- 
tion, 
W87-04515  5B 

CYCLING  NUTRIENTS 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

CYCLONE  INTENSIFICATION 

Synoptic-Scale  Influences  of  Snow  Cover  and 

Sea  Ice, 

W87-04972  2C 

CYCLONES 

Synoptic-Scale  Influences  of  Snow  Cover  and 

Sea  Ice, 

W87-04972  2C 

Frontogenesis    and    Symmetric    Stability    in    a 

Major  New  England  Snowstorm, 

W87-04974  2C 

CYSTS 

Action  of  Ozone   on   Trophozoites   and   Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

DAIRY  INDUSTRY 

Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

DAM 

Environmental   Impact  of  the  Sanmen  Gorge 

Project, 

W87-04774  6G 


DAM  BREACH 

Dam-Breach  Flood  Wave  Models, 
W87-05022 

DAM  CONSTRUCTION 

Final  Stage  of  Guri  Completed, 
W87-O4780 


8B 


8A 


DAM  DESIGN 

Australian   Guidelines   on   Design   Floods   for 

Dams, 

W87-05013  8  A 

Finite  Element  Analysis  of  Arch  Dams  on  a 

Personal  Computer, 

W87-05014  7C 

Assessment  of  Risk  for  a  Gravity  Dam, 
W87-05018  8A 

DAM  FAILURE 

Assessment  of  Risk  for  a  Gravity  Dam, 
W87-05018  8A 

DAM  SAFETY 

Dam  Safety  and  the  Competence  of  the  Profes- 
sion, 
W87-05012  8A 


Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016 


8F 


DAMSTABnJTY 

Concerning  the  Problem  of  Seismic  Stability  of 

the  Nurek  Dam, 

W87-04769  8A 

Application  of  Statistical  Methods  in  Monitoring 

Dam  Behaviour, 

W87-05017  8A 


DAMS 

Stress-strain   State  of  the  Sayano-Shushenskoe 
Dam  During  Filling  of  the  Reservoir, 

W87-04413  8  A 

Characteristics  of  Pressure  Fluctuations  Beyond 

Spillways  with  a  Ledge, 

W87-04418  8B 

Vertical    Drainage   in   the   Foundation   of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8  A 

Consideration  of  Moisture  Effects  on  the  Up- 
stream Face  of  Concrete  Dams, 
W87-04424  8A 

Hydrodynamic  Pressures  on  Dams  with  Non- 
vertical  Upstream  Face, 
W87-04523  8A 

Hydraulic  Fracturing  in  Embankment  Dams, 
W87-04524  8A 

Australian   Guidelines   on    Design    Floods   for 

Dams, 

W87-05013  8A 

Bogs  as  Beaver  Habitat  in  North-Central  Minne- 
sota, 
W87-05029  2H 

DANUBE 

Low-head  Hydro  on  the  Austrian  Danube, 
W87-04771  8  A 

DANUBE  RIVER 

Binational  Gabcikovo-Nagymaros  Project, 
W87-04776  8A 

DAPHNIA 

Competition  in  Zooplankton  Communities:  Sup- 
pression of  Small  Species  by  Daphnia  pulex, 
W87-04429  2H 

Filtering  Activity  of  Daphnia  in  Low  Concen- 
trations of  a  Pesticide, 
W87-04435  5C 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-04650  2H 

DARCYS  LAW 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

DATA  ACQUISITION 

Optimized    Retrievals    of    Precipitable    Water 
Fields  From  Combinations  of  VAS  Satellite  and 
Conventional  Surface  Observations, 
W87-04687  2B 

DATA  EVALUATION 

Computerized  Data  Evaluation/Management  for 

Hydrogeologic  Investigations, 

W87-05131  7C 

DRASTIC:  A  Standardized  System  to  Evaluate 
Ground  Water  Pollution  Potential  Using  Hydro- 
geologic  Settings, 
W87-05132  7C 

DATA  INTERPRETATION 

Estimation  Procedures  for  the  Type-1  Extreme 

Value  Distribution, 

W87-04402  7C 

Interpretation  of  Gas  Chromatography  Data  as  a 
Tool  in  Subsurface  Hydrocarbon  Investigations, 
W87-05151  5B 

DATA  PROCESSING 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 


gauges, 
W87-04557 


7B 


Computerized  Data  Evaluation/Management  for 

Hydrogeologic  Investigations, 

W87-05131  7C 

DATA  STORAGE  AND  RETRIEVAL 

Optimized    Retrievals    of    Precipitable    Water 
Fields  From  Combinations  of  VAS  Satellite  and 
Conventional  Surface  Observations, 
W87-04687  2B 

DECIDUOS  TREES 

Leaching  of  Phenolic  Compounds  from   Leaf 
and  Needle  Litter  of  Several   Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

DECISION  MAKING 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

DECOMPOSING  ORGANIC  MATTER 

Multicolumn  Ion  Chromatographic  Determina- 
tion of  Nitrate  and  Sulfate  in  Waters  Containing 
Humic  Substances, 
W87-04637  5A 

Degradation  of  Spartina  Lignocellulose  by  Indi- 
vidual and  Mixed  Cultures  of  Salt-Marsh  Fungi, 
W87-04819  5C 

DECOMPOSITION 

Comparative  Study  of  Decomposition,  Oxygen 
Consumption  and  Nutrient  Release  for  Selected 
Aquatic  Plants  Occurring  in  an  Estuarine  Envi- 
ronment, 
W87-04833  2L 

DECONTAMINATION 

Eichhornia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-05001  5C 

DEFORESTATION 

Effect  of  Deforestation  and  Subsistence  Agricul- 
ture on  Runoff  of  the  Kafue  River  Headwaters, 
Zambia, 
W87-04564  2E 

DEGRADATION 

Degradation  of  Groundwater  Resources  Caused 

by  Inadvertent  Land  Misuse, 

W87-05116  5C 

DEGRADATION  KINETICS 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 

DELHI 

Hydrogeochemistry    of    Groundwater    in    the 

Delhi  Region  of  India, 

W87-05127  2F 

DELTAS 

Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

DEMAND  ELASncrrY 

Policy  Relevance  in  Studies  of  Urban  Residen- 
tial Water  Demand, 
W87-04939  6D 

DEMERSAL  FISH 

Is  Speciation  of  Demersal  Fishes  in  Lake  Tan- 
ganyika  Restrained   by   Physical   Limnological 
Conditions, 
W87-04654  2H 


SU-20 


SUBJECT  INDEX 


DIATOMS 


DEMINERALIZATION 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 

W87-04784  3A 

DENIPOR  PROCESS 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms   in   Fixed   Bed   Reactors  with 
Buoyant  Carriers, 
W87-04793  5F 

DENTTRIFICATION 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

Nitrogen  Cycle  of  an  East  Coast,  U.K.  Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification, Tidal  Exchange, 
W87-04604  2L 

Process    for    Restoring    Nitrate    Contaminated 
Ground   Waters   by   Means   of  Heterotrophic 
Denitrification  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

DENTTROPUR  PROCESS 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

DENSITY  CURRENTS 

Modeling  Sediment-Induced  Density  Currents  in 

Sedimentation  Basins, 

W87-O5025  5D 

DEPOSITION 

Trajectory  Analysis  of  Wet  Deposition  at  Whi- 
teface  Mountain:  A  Sensitivity  Study, 
W87-04513  5B 

Organic  Acids  in  Springtime  Wisconsin  Precipi- 
tation Samples, 
W87-04514  5B 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Concave-Bank  Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 


Health  Impact  of  Acidic  Deposition, 
W87-04879 


5C 


Wet  Deposition  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Netherlands, 
W87-O4880  5B 

DEPOSITION  PATTERNS 

Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-04707  5B 

DESALINATION 

Desalination  of  Sea-Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 

W87-04784  3A 

Study  of  Improving  Groundwater  Quality  by 

Ditch  Drains  and  Tube  Wells, 

W87-05107  5G 


DESALINATION  PLANTS 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

DESCRIPTORS:  'WATER  POLLUTION 
EFFECTS 

Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

DESERT  PLANTS 

Nonsteady-state  Analysis  of  Water  Flow  and 

Capacitance  for  Agave  deserti, 

W87-05060  2D 

DESIGN  CRITERIA 

Dimensioning  Vertical  Lift  Gates, 

W87-04777  8C 

Designing  Wastewater  Plants  for  Real  People, 
W87-04984  5D 

DESIGN  EQUATIONS 

Empirical  Formulae  for  Gate  Weights, 
W87-04778  8C 

DESIGN  FLOODS 

Australian   Guidelines   on   Design   Floods   for 

Dams, 

W87-05013  8A 

DESIGN  METHODS 

Determination  of  the  Parameters  of  Disturbed 
Zones  when  Designing  the  Support  of  Under- 
ground Hydraulic  Structures, 
W87-04764  8A 

DESIGN  STANDARDS 

Sediment  Control  by  Submerged  Vanes, 
W87-04391  2J 

Hydraulic   Design  Algorithms   for   Pipe   Net- 
works, 
W87-04393  5F 

Strength  of  Lightly  Reinforced  Elements  in  a 
Compressed  Zone  with  Consideration  of  Inelas- 
tic Deformations  of  Concrete, 
W87-04419  8F 

Review  and  Evaluation  of  Current  Design  and 
Management    Practices    for    Land    Treatment 
Units  Receiving  Petroleum  Wastes, 
W87-04581  5D 

Design  and  Operation  of  a  Slow  Sand  Filter, 
W87-04639  5F 

Empirical  Formulae  for  Gate  Weights, 
W87-04778  8C 

Water  Systems  Standards  Survey, 

W87-04903  5F 

Test    Procedures    for    Determining    Cavitation 

Limits  in  Control  Valves, 

W87-04908  5F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-O4920  3F 

Australian   Guidelines   on   Design   Floods   for 

Dams, 

W87-05013  8A 

Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016  8F 


Design,  Installation  and  Operation  of  Withdraw- 
al Well  Contaminant  Recovery  Systems, 
W87-05154  5G 


Ground  Water  Treatment  System  Design, 
W87-05164 


5F 


Assessment  of  Risk  for  a  Gravity  Dam, 
W87-05018 


8A 


Practical  Disposal  Well  Design  for  the  Preven- 
tion of  Ground  Water  Contamination, 
W87-05077  5G 

Technological  Considerations  in  Class  I  Injec- 
tion Wells, 
W87-05079  5E 


DESORPTION 

Sorption  and  Desorption  of  Degreasing  Chlor- 
oorganics  with  Subsurface  Sediments, 
W87-05140  5B 

DETERGENTS 

Long-Chain    Alkylbenzenes:    Their    Analytical 
Chemistry,     Environmental     Occurrence     and 

Fate, 

W87-04622  5B 

Linear     Alkylbenzene     Sulfonates     (LAS)     in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

DETOXIFICATION 

Eichhornia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-05001  5C 

DETRITUS 

Resource   Partitioning   of  Food   Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

DEVELOPING  COUNTRIES 

Give  Health  a  Chance  -  with  Healthy  Surround- 
ings, 
W87-04380  5G 

International  Cooperation  in  Water  Resources 
Management  -  Helping  Nations  to  Help  Them- 
selves, 
W87-04562  6F 

Machinery  and   Equipment  for   Micro   Hydro 
Plants, 

W87-04772  8C 

Trends  in  Third  World  Hydro  Development, 
W87-04782  8A 

World  Bank  Series  on  Integrated  Resource  Re- 
covery, 
W87-04997  5E 

DEWATERTNG 

Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8  A 

Dewaterability  of  Municipal  Sludges  1:  A  Com- 
parative Study  of  Specific  Resistance  to  Filtra- 
tion and  Capillary  Suction  Time  as  Dewaterabi- 
lity Parameters, 
W87-04482  5D 

Dewaterability  of  Municipal  Sludges  2:  Sludge 
Characterization   and   Behaviour   in   Terms   of 
SRF  and  CST  Parameters, 
W87-04483  5D 

DIATOMS 

Stimulation    of   Bacterial    DNA    Synthesis   by 

Algal    Exudates    in    Attached    Algal-Bacterial 

Consortia, 

W87-04464  2H 

Diatom-based    pH    Reconstruction    Studies    of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 


S 
X 


SU-21 


DIATOMS 


SUBJECT  INDEX 


Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

DIBUTYLTIN  COMPOUNDS 

Simultaneous  Oas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

DIEL  EPIBENTHIC  ACTTVTTY 

Diel  Epibenthic  Activity  of  Mayfly  Nymphs, 
and  Its  Nonconcordance  With  Behavioral  Drift, 
W87-04430  2H 

DIETS 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

DIFFERENTIAL  SENSITIVITY 

Differential    Temperature    Sensitivity    of  Two 
Cladoceran    Species    to    Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

DD7FUSION 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 

DIKED  MARSHES 
Vegetation-Elevation      Correlation      in     Two 
Dyked    Marshes   of   Northeastern    Vancouver 
Island:  A  Multivariate  Analysis, 
W87-05059  2L 

DIMETHYLSELENIDE 
Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

DIRECT  FILTRATION 

Implementing    Direct    Filtration    and    Natural 

Freezing  of  Alum  Sludge, 

W87-04641  5F 

DISEASE  TRANSMISSION 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Um voti  Mission  Reserve,  Natal, 
W87-04378  5C 

DISEASES 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 

DISINFECTION 

Action   of  Ozone   on   Trophozoites   and   Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

Improvement  of  Ozone  Oxidation  and  Disinfec- 
tion Design, 
W87-04649  5F 

Sludge  Management:  A  Research  Update:  Part 

n, 

W87-04802  5E 

Chemical  Products  and  Toxicologic  Effects  of 

Disinfection, 

W87-O4910  5F 


DISPERSION 

Dispersion  in  Ice-Covered  Lakes, 
W87-04554 


Group  Invariance  and  Field-Scale  Solute  Trans- 
port, 
W87-04940  5B 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

DISPERSION  COEFFICIENT 

Longitudinal  Dispersion  Tests  in  Non-Uniform 

Porous  Media, 

W87-04558  2G 

DISPERSIVE  TRANSPORT 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

DISPERSIVTTY 

Longitudinal  Dispersion  Tests  in  Non-Uniform 

Porous  Media, 

W87-04558  2G 

Study  of  Tracer  Movement  Through  Unsaturat- 
ed Sand, 
W87-04594  2G 

DISPOSAL  SITES 

Field  Screening  for  Organic  Contaminants  in 
Samples  from  Hazardous  Waste  Sites, 
W87-05144  5  A 

DISPOSAL  WELLS 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Practical  Disposal  Well  Design  for  the  Preven- 
tion of  Ground  Water  Contamination, 
W87-05077  5G 

DISSOLVED  GASES 

Headspace  Equilibration  Technique  for  Meas- 
urement of  Dissolved  Gases  in  Sediment  Pore 
Water, 
W87-04629  2H 

DISSOLVED  OXYGEN 

Dissolved-Oxygen  Depression  under  Ice  Cover 

in  Two  Yukon  Rivers, 

W87-04757  2C 

DISSOLVED  SOIJDS 

Removal  of  Particulate  and  Dissolved  Organics 
in  Aerobic  Fixed-film  Biological  Processes, 
W87-04533  5D 

Distribution  of  Cd,  Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Conductivity-Temperature  Standardization  and 
Dissolved   Solids   Estimation   in  a  Meromictic 
Saline  Lake, 
W87-05051  5  A 

DISTDJLATION 

Desalination  of  Sea-Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

DISTTXLERY  WASTES 

Comparison  of  Different  Cellulolytic  Fungi  for 
Bioconversion  of  Apple  Distillery  Waste, 
W87-04850  5D 


DISTORTED  MODELS 

Waves  on  Distorted  Models  of  Outer  Harbors, 
2H  W87-04417  8B 

DISTRIBUTION 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-O4603  2L 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Bcsos  and  Llobregat  Rivers  (Distribution  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Bcsos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

DISTURBED  ZONES 

Determination  of  the  Parameters  of  Disturbed 
Zones  when  Designing  the  Support  of  Under- 
ground Hydraulic  Structures, 
W87-04764  8A 

DITCH  DRAINS 

Study  of  Improving  Groundwater  Quality  by 

Ditch  Drains  and  Tube  Wells, 

W87-05107  5G 

DUURNAL  DISTRIBUTION 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-04900  21 

DIURNAL  VARIATION 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 

DIVERSION 

Battling  a  Rising  Great  Salt  Lake, 

W87-04837  4A 

DNA  SYNTHESIS 

Stimulation   of  Bacterial   DNA   Synthesis   by 

Algal    Exudates    in    Attached    Algal-Bacterial 

Consortia, 

W87-04464  2H 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 
tion of  (3H)Thymidine  in  DNA  Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 

DNEPRODZERZHINSK  HYDROELECTRIC 
STATION 

Vertical   Drainage   in   the   Foundation  of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8  A 

DOMESTIC  WATER 

Policy  Relevance  in  Studies  of  Urban  Residen- 
tial Water  Demand, 
W87-04939  6D 

DOUBLE  LOOP  CONTROLLERS 

Double  Loop  Control  of  a  Hydro  Turbine  Unit, 
W87-05015  8C 

DRAINAGE 

Influence  of  Soil  Macroporosity  on  Water  Re- 
tention, Transmission  and  Drainage  in  a  Clay 
Soil, 
W87-04571  20 

Mole  Drainage  of  a  Hallsworth  Series  Soil, 
W87-04572  2G 

Rational   for  Permeable   Backfill   Placed  Over 

Pipe  Drains, 

W87-04573  2G 


SU-22 


SUBJECT  INDEX 


EARTH  DAMS 


DRAINAGE  DESIGN 

Rational  for  Permeable  Backfill  Placed  Over 

Pipe  Drains, 

W87-04573  2G 

DRAINAGE  DITCHES 

Water-table  Heights  and  Discharge  Rates  with 
Artesian  Flow  to  Interceptor  Land  Drains, 
W87-04398  2F 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 


DRAINAGE  ENGINEERING 

Battling  a  Rising  Great  Salt  Lake, 
W87-04837 


4A 


Effect  of  Local  Ground  Slope  on  the  Perform- 
ance of  Tile  Drains  in  a  Clay  Soil, 
W87-04859  4A 

DRAINAGE  PATTERNS 

Effect  of  Local  Ground  Slope  on  the  Perform- 
ance of  Tile  Drains  in  a  Clay  Soil, 
W87-04859  4A 

DRAINAGE  SYSTEMS 

Application  of  Drainage  Theory  in  the  Field, 
W87-04570  2G 

DRAINAGE  TYPES 

Application  of  Drainage  Theory  in  the  Field, 
W87-O4570  2G 

DRAINED  LAKES 

Vegetation  Colonizing  the  Bed  of  a  Recently 
Drained  Thermokarst  Lake  (DJisarvik),  North- 
west Territories, 
W87-05062  21 

DRAINS 

Mole  Drainage  of  a  Halls  worth  Series  Soil, 
W87-04572  2G 

Rational  for  Permeable  Backfill   Placed  Over 

Pipe  Drains, 

W87-04573  2G 

DRASTIC 

DRASTIC:  A  Standardized  System  to  Evaluate 
Ground  Water  Pollution  Potential  Using  Hydro- 
geologic  Settings, 
W87-05132  7C 

DRAWDOWN 

Evaporation    and    Non-Tile    Seepage    During 

Water  Table  Drawdown, 

W87-04925  4B 

DRIFT  ACTIVITY 

Diel  Epibenthic  Activity  of  Mayfly  Nymphs, 
and  Its  Nonconcordance  With  Behavioral  Drift, 
W87-O4430  2H 

DRIFT  RATES 
Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

DRILLING 

Exploiting  Layers  of  Fresh  Water  Floating  on 
Salt  Water  by  Drilling  and  Circular  Wells:  The- 
oretical Drawdowns  and  Maximum  Flows 
Avoiding  Salinization;  Optimal  Drilling  Depth 
(Exploitation  des  Nappes  d'Eau  Douce  Flottant 
sur  des  Eaux  Salees  par  Forages  et  Puits  Circu- 
lates: Rabattements  Theoriques  et  Debits  Maxi- 
maux  a  ne  pas  Depasser  Pour  Eviter  la  Salimsa- 
tion;  Profondeur  Optimale  a  Dormer  Aux  For- 
ages), 
W87-05113  4B 

DRILLING  FLUIDS 
Effects  of  Drilling  Fluids  on  Thalassia  Testu- 
dinum  and  Its  Epiphytic  Algae, 
W87-04825  5C 


DRINKING  WATER 

Estimation  of  the  Share  of  Each  Water  Source 
for  Adults  in  France:  Water  Intake  Provided  to 
French  Adults, 
W87-O4600  6D 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-04670  5C 

Contaminants  in  Drinking  Water  and  Cancer 

Risks  in  Canadian  Cities, 

W87-04671  5C 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-O4820  5C 


Safe  Drinking  Water  Law  Toughened, 
W87-04823 


6E 


Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 

DRD?  IRRIGATION 
Temperature  Effects  on  Drip  Line  Hydraulics, 
W87-04934  3F 

DRD?  LINES 

Temperature  Effects  on  Drip  Line  Hydraulics, 
W87-04934  3F 

DROUGHT  EFFECTS 

Tissue  Water  Relations  of  Four  Co-occurring 

Chaparral  Shrubs, 

W87-04652  21 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Photosynthetic   Rate   and   Water   Relations   in 
Some  Forest  Herbs  in  Spring  and  Summer, 
W87-04868  21 

Drought  and  Tropical  Pasture  Management, 
W87-04869  3F 

Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-05039  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 


the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystems, 
W87-05041  21 

DROUGHT  RESISTANCE 

Ionic  Composition  of  Isoetes  setacea  Plants 
during  Reactivation  by  Rehydration,  (Les  Ten- 
eurs  Ioniques  des  Plants  dTsoetes  setacea  au 
Cours  de  la  Reactivation  par  Rehydratation), 
W87-04818  21 

Contribution  to  the  Study  of  Biochemical  Mech- 
anisms of  Resistance  to  Water  Stress:  Proline 
Accumulation  During  the  Vegetative  Cycle  of 
Bread  Wheat  (Triticum  Aestivum  L.)  and 
Durum  Wheat  (Triticum  Durum  Desf.)  (Contri- 
bution a  l'Etude  de  la  Resistance  a  la  Secheresse 
Chez  le  Ble  Tendre  (Triticum  Aestivum  L.)  et 
Chez  le  Ble  Dur  (Triticum  Durum  Desf):  Etude 
de  lAccumulation  de  la  Proline  au  Cours  de 
Cycle  de  Developpement), 
W87-04865  2D 

Influence  of  Soil  Water  Regimes  on  VA  My- 
corrhiza.  IV.  Effect  on  Root  Growth  and  Water 
Relations  of  Sorghum  Bicolor, 
W87-O4870  21 

DRY  DEPOSITION 

Measuring  Dry  Deposition:  A  Re-assessment  of 

the  State  of  the  Art, 

W87-04699  5A 

Eddy  Correlation  Measurements  of  Dry  Deposi- 
tion Fluxes  Using  a  Tunable  Diode  Laser  Ab- 
sorption Spectrometer  Gas  Monitor, 
W87-O4710  5A 

Measurement  of  Dry  Deposition  to  Vegetative 

Surfaces, 

W87-04712  5  A 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Wet  and  Dry  Deposition  of  Sulphates  and  Ni- 
trates in  Eastern  Canada:  1979-1982, 
W87-04723  5B 

DUCKS 

Selenium  and  Heavy  Metals  in  San  Francisco 

Bay  Diving  Ducks, 

W87-04856  5B 

DUG  WELLS 

Digital  Simulation  Model  for  the  Unsteady-state 

Radial  Flow  to  a  Dug  Well, 

W87-04396  2F 

DUPUrr-FORCHHEEVIER 
APPROXIMATIONS 

Simulation  of  the  Seepage  Face  -  Limitations  of 

a  One-dimensional  Approach, 

W87-04405  2G 

DYNAMIC  MTXTNG 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 


DYNAMIC  WAVES 

Note  on  Nonlinear  Storage  Routing, 
W87-04971 


2E 


DYNAMTX 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

EARTH  DAMS 

Concerning  the  Problem  of  Seismic  Stability  of 

the  Nurek  Dam, 

W87-04769  8A 


2c 


SU-23 


EARTHQUAKE  ENGINEERING 


SUBJECT  INDEX 


EARTHQUAKE  ENGINEERING 

Concerning  the  Problem  of  Seismic  Stability  of 

the  Nurek  Dam, 

W87-04769  8A 


ECOLOGICAL  EFFECTS 

Are  Eucalpyts  Ecologically  Harmful, 
W87-04886 


4C 


Effects   of  Chemically   Contaminated    Sewage 

Sludge  on  an  Aphid  Population, 

W87-05009  5C 


ECOLOGY 

Managing  India's  Environment, 
W87-04995 


6E 


Ecological  Studies  in  Some  Ponds  of  Osmania 
University  Campus  With  Special  Reference  to 
Bottom  Living  Algae:  I.  Physico-chemical  Fac- 
tors, 
W87-05000  2H 

ECONOMIC  ASPECTS 

Options  for  Financing  Acid  Rain  Controls, 
W87-04568  6C 

Water  Meters  and  Metering  -  The  State  of  the 

Art  and  Future  Developments, 

W87-04786  5F 


Economics  of  Remote  Meter  Reading, 
W87-04906 


5F 


Ozonation:   An   Economic   Choice   for   Water 

Treatment, 

W87-04912  5F 

Restrictive  Specifications, 

W87-04979  6E 

Australian   Guidelines   on   Design    Floods   for 

Dams, 

W87-05013  8A 

ECOSYSTEMS 

Ecosystem's  Memory  in  the  Context  of  Structur- 
al Dynamics, 
W87-05004  2H 

ECTOMYCORRHIZAE 

Characterization  and  Inventory  of  Ectomycorr- 

hizae  on  Spruce  in  the  Hoeglwald  and  Their 

Reaction  to  Acid  Precipitation  (Charakterisier- 

ung  und  Inventur  der  Fichten-Mycorrhizen  im 

Hoeglwald   und   Deren   Reaktionen   auf  Saure 

Beregnung), 

W87-04506  5C 

EDDIES 

Eddy  Correlation  Measurements  of  Dry  Deposi- 
tion Fluxes  Using  a  Tunable  Diode  Laser  Ab- 
sorption Spectrometer  Gas  Monitor, 
W87-O4710  5  A 

EDUCATION 

International  Cooperation  in  Water  Resources 
Management  -  Helping  Nations  to  Help  Them- 
selves, 
W87-04562  6F 

Preparation  of  Professionals  for  Groundwater 

Protection, 

W87-04812  9  A 

Dam  Safety  and  the  Competence  of  the  Profes- 
sion, 
W87-05012  8A 

EFFLUENTS 

Biological  Process  for  Sulphate  Removal  from 

Industrial  Effluents, 

W87-04484  5D 

Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 


Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Design  and  Operation  of  a  Slow  Sand  Filter, 
W87-04639  5F 

Accurate  BOD  Determinations, 

W87-O4808  5D 

Removal  of  Intestinal  Nematode  Eggs  in  Tropi- 
cal Waste  Stabilization  Ponds, 
W87-04835  5D 

Assessment   of  a   Natural    Wetland    Receiving 

Sewage  Effluent, 

W87-04860  5C 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

EL-SHAWAK 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-05063  2F 

ELECTRIC  POWER  DEMAND 

Trends  in  Third  World  Hydro  Development, 

W87-04782  8A 

ELECTRIC  POWER  PRODUCTION 

Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477  5B 

ELECTRICAL  EQUIPMENT 

Double  Loop  Control  of  a  Hydro  Turbine  Unit, 
W87-05015  8C 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-05073  5G 

ELECTRICAL  STUDIES 

Abnormal   Polarity   of  Thunderclouds  Grown 

from  Negatively  Charged  Air, 

W87-04476  2B 

Sferics  Rate  in  Relation  to  Thunderstorm  Di- 


ELIZABETH  RIVER 

Polycyclic  Aromatic  Hydrocarbons  in  Surface 
Sediments  from  the  Elizabeth  River  Subestuary, 
W87-04885  5A 

EMBANKMENTS 

Hydraulic  Fracturing  in  Embankment  Dams, 
W87-04524  8A 

EMBRYONIC  GROWTH 

Association  between  PCBs  and  Lower  Embry- 
onic Weight  in  Black-Crowned  Night  Herons  in 
San  Francisco  Bay, 
W87-04537  5C 


mensions, 
W87-04681 


2B 


EMERGENCY  PLANNING 

Emergency  Water  Planning  Program, 
W87-04998 


6E 


EMISSIVTTY 

Nonisothermal  Emissivity  and  Absorptivity  For- 
mulation for  Water  Vapor, 
W87-O4680  2A 

ENERGY 

Event-based  Simulation  Model  of  Moisture  and 
Energy  Fluxes  at  a  Bare  Soil  Surface, 
W87-04758  2G 

Low-head  Hydro  on  the  Austrian  Danube, 
W87-04771  8A 

Ecosystem's  Memory  in  the  Context  of  Structur- 
al Dynamics, 
W87-O50O4  2H 


ELECTRODIALYSIS 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

Separation  of  Nitrate  from  Well  Water  by  Mem- 
brane Processes  (Reverse  Osmosis/Electrodialy- 
sis  Reversal), 
W87-04792  5F 

ELECTROLYTES 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte     Solutions 
Through  Soil  Columns, 
W87-04586  5B 

ELECTROMAGNETIC  STUDD3S 

Use  of  Electromagnetic  Induction  for  Locating 

Subsurface  Saline  Material, 

W87-05117  2G 

ELECTRON  CAPTURE  CAPDLLARY  GAS 
CHROMATOGRAPHY 

Surrogate-Assisted  Determination  of  2,3,7, 8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

ELECTRON  TRANSPORT 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 
the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystems, 
W87-05041  21 


ENGINEERING 

Water  Systems  Standards  Survey, 
W87-04903 

Restrictive  Specifications, 
W87-04979 


5F 


6E 


ENGINEERING  SPECIFICATIONS 

Restrictive  Specifications, 

W87-04979  6E 

ENGLAND 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

ENRICHED  SEDIMENTS 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 

ENRICHMENT 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 

ENTERIC  BACTERIA 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 


ENVntONMENT 

Managing  India's  Environment, 
W87-04995 


6E 


ENVIRONMENTAL  CHAMBERS 

Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 

ENVIRONMENTAL  CONTROL 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  *E 

ENVIRONMENTAL  CRIMES 

Countering  Environmental  Crimes, 

W87-04659  6E 


SU-M 


SUBJECT  INDEX 


ESTUARINE  ENVIRONMENT 


ENVIRONMENTAL  EFFECTS 

Environmental   Impact  of  the  Sanmen  Gorge 

Project, 

W87-04774  6G 

Hydro  and   the   Environment:   Evaluating  the 

Tradeoffs, 

W87-04775  6G 

In-Depth  Survey  and  Assessment  of  Deep  Injec- 
tion Wells  Used  to  Dispose  of  Hazardous  Waste 
-  Preliminary  Report, 
W87-O5076  5E 

Evaluation  of  Confining  Layers  for  Containment 

of  Injected  Wastewater, 

W87-05078  5E 

ENVIRONMENTAL  IMPACT 

Cumulative  Impacts  of  Hydropower  Develop- 
ment Under  NEPA, 
W87-04442  6E 

ENVIRONMENTAL  IMPACTS 

Fixation  and  Solidification  of  Wastes, 
W87-04369  5E 

ENVIRONMENTAL  POLICY 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 


Managing  India's  Environment, 
W87-04995 


6E 


ENVIRONMENTAL  PROTECTION 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 


Countering  Environmental  Crimes, 
W87-04659 

Managing  India's  Environment, 
W87-04995 

ENVIRONMENTAL  QUALITY 

TBT:  An  Environmental  Dilemma, 
W87-04996 


6E 


6E 


5C 


ENVIRONMENTAL  STRESS 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

ENZYMES 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-O4520  5A 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

EPICHLOROHYDRTN 

Epichlorohydrin    in    Secondary    Containment 

Systems, 

W87-O5075  5G 

EPIDEMICS 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

Outbreak    of    Staphylococcal    Skin    Infections 

Among  River  Rafting  Guides, 

W87-05028  5C 

EPIDERMAL  TUMORS 

Epidermal   Tumors   in   Microstomus   Pacificus 
(Pleuronectidae)   Collected   Near   a   Municipal 


Wastewater  Outfall  in  the  Coastal  Waters  Off 

Los  Angeles  (1971-1983), 

W87-04601  5C 

EPrPHYTES 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

Responses  of  the  Lobelia-Epiphyte  Complex  to 

Liming  of  an  Acidified  Lake, 

W87-04547  5G 

EROSION 

Soil  Strength,  Slope,  and  Rainfall  Intensity  Ef- 
fects on  Interrill  Erosion, 
W87-04918  2J 

Runoff  and  Erosive  Storm  Occurrence  Probabil- 
ities, 
W87-04922  5G 

Concentrated   Flow   Erosion   on   Conventional 
and  Conservation  Tilled  Watersheds, 
W87-04923  2J 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 

Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

EROSION  CONTROL 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  I.  Total  Losses, 
W87-04926  4D 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  II.  Rill  and  Interrill  Components, 
W87-04927  4D 

ESCHERICHIA  COLI 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

Rapid  and  Simple  Method  for  the  Detection  and 

Enumeration  of  Escherichia  Coli  in  Cleansed 

Shellfish, 

W87-04989  5A 

ESTIMATING  EQUATIONS 

Estimation  Procedures  for  the  Type-1  Extreme 

Value  Distribution, 

W87-O4402  7C 

Parameter  Value  Prediction  for  Holtan's  Infiltra- 
tion Equation, 
W87-04929  2G 

ESTUARTES 

Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Estuarine  Methanogen, 
W87-04461  2L 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 

Geochemical    Characterization    of    Suspended 
Particles  in  Estuarine  and  Coastal  Seawater  by 
X-Ray  Fluorescence  Spectrometry, 
W87-04467  2L 

Palmiet  Estuary:  A  Model  for  Water  Circulation 
Using  Salinity  and  Temperature  Measurements 
over  a  Tidal  Cycle, 
W87-04481  2L 

Spatial   and  Seasonal   Differences  in  the  Fish 

Fauna  in  the  Shallows  of  a  Large  Australian 

Estuary, 

W87-04540  2L 


Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L.),  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

Distribution  of  Cd,   Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-04603  2L 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-04605  2L 

Suspended  Sediment  Balance  in  Changjiang  Es- 
tuary, 
W87-04610  2L 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,    Saint-Lawrence   Estu- 
ary), 
W87-04662  5B 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  1.  Lagrangian  Residual  Cur- 
rent, 
W87-04752  2L 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Point-Source  Inputs  of  Petroleum  Wastewater 

into  the  Niger  Delta,  Nigeria, 

W87-04881  5B 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

Ecological  Studies  of  the  Region  of  Itamaraca- 
Pernambuco-Brazil.  XXIII.  Hydrological  Condi- 
tions of  the  Rio  Botafogo  Estuary  (Estudos  Eco- 
logicos  da  Regiao  de  Itamaraca-Pernambuco- 
Brasil.  XXIII.  Condicoes  Hidrologicas  do  Es- 
tuario  do  Rio  Botafogo), 
W87-04917  2L 

Spatial  Patterns  in  the  Macrobenthic  Communi- 
ties of  the  Hawkesbury  Estuary,   New  South 
Wales, 
W87-05045  2L 

ESTUARINE  ENVIRONMENT 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

Distribution  of  Cd,   Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Comparative  Study  of  Decomposition,  Oxygen 
Consumption  and  Nutrient  Release  for  Selected 
Aquatic  Plants  Occurring  in  an  Estuarine  Envi- 
ronment, 
W87-04833  2L 


at 
2c 


SU-25 


ESTUARINE  ENVIRONMENT 


SUBJECT  INDEX 


Statistical   Analysis  of  Estuarine   Profiles:   III. 
Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  Tamar  Estuary, 
W87-04874  5B 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 

ESTUARINE  LAKE 

Fish  Community  Structure  Response  to  Major 
Habitat  Changes  within  the  Littoral  Zone  of  an 
Estuarine  Coastal  Lake, 
W87-O4550  2H 

EUCALYPTUS 

Are  Eucalpyts  Ecologically  Harmful, 
W87-04886  4C 

EULERIAN  MODELS 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

EUPHOTIC  ZONE 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphoric  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-04406  2H 

EUROPE 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

EUTROPHIC  LAKES 

Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 

Horizontal  Sedimentation  Differences  in  a  Eu- 
trophic Swiss  Lake, 
W87-04433  2H 

Restoration  of  Two  Lowland  Lakes  by  Isolation 
from  Nutrient-Rich  Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  5G 

EUTROPHICATION 

Differential    Temperature    Sensitivity    of  Two 
Cladoceran     Species    to    Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

8  5- Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

Status  of  the  Freshwater  Pearl  Mussel  Margariti- 
fera  margantifera  L.  in  the  South  of  its  Europe- 
an Range, 
W87-04656  5C 

Thresholds  in  Eutrophication  of  Natural  Waters, 
W87-04853  5A 


Ecology  of  Scenedesmus  Blooms, 
W87-04999 


2H 


EUTROPHICATION  'LIMNOLOGY 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.   C.   (Blue  Green   Algae)  (Assimilation   des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

EVAPORATION 

Separation  of  Nitrate  from  Well  Water  by  Mem- 
brane Processes  (Reverse  Osmosis/Electrodialy- 
sis  Reversal), 
W87-04792  5F 

Evaporation    and    Non-Tile    Seepage    During 

Water  Table  Drawdown, 

W87-04925  4B 


EVAPOTRANSPIRATION 

Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

Water  Use  Efficiencies  in  Relation  to  Sugarcane 

Yields, 

W87-04576  2D 

Effects  of  Antitranspirants  on  Stomatal  Opening 
and  the  Proline  and  Relative  Water  Contents  in 
the  Tomato, 
W87-04861  3F 

Diurnal  Patterns  of  Photosynthesis,  Evapotran- 
spiration  and  Water  Use  Efficiency  in  Mustard 
at  Different  Growth  Phases  Under  Field  Condi- 
tions, 
W87-04866  2D 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 

Effects  of  Water  Stress  on  the  Organic  Acid  and 
Carbohydrate  Compositions  of  Cotton  Plants, 
W87-05038  21 

Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-05039  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 
the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystems, 
W87-05041  21 

Nonsteady-state  Analysis  of  Water  Flow  and 

Capacitance  for  Agave  deserti, 

W87-05060  2D 

EXCRETION 

Production  of  NH4(-(-)  by  the  Shrimp  Crangon 
crangon  L.  in  Two  Sloping  Bed  Ecosystems. 
Experimental  Approach  and  Study  of  the  Influ- 
ence of  Sediment  on  the  Excretion  Rate  (Pro- 
duction d'NH4(+)  par  la  Crevette  Crangon 
Crangon  L.  dans  Deux  Ecosystemes  Cotiers. 
Approche  Experimentale  et  Etude  de  L'in- 
fluence  du  Sediment  sur  le  Taux  D'Excretion), 
W87-04544  2H 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

EXTRACTION 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Field  Testing  of  a  Large  Volume  Liquid-Liquid 
Extraction  Device  for  Halogenated  Organics  in 
Natural  Waters, 
W87-04619  5A 

Quantitative  Determination  of  Trace  Concentra- 
tion of  Organics  in  Water  by  Solvent  Extraction 
and  Fused  Silica  Capillary  Gas  Chromatogra- 
phy: Aliphatic  and  Polynuclear  Hydrocarbons, 
W87-04634  5A 

Solid-Phase  Extraction  and  Capillary  Gas  Chro- 
matographic Determination  of  Triazine  Herbi- 
cides in  Water, 
W87-04636  5A 


EXTREME  VALUE  TYPE-1  DISTRIBUTION 

Estimation  Procedures  for  the  Type-1  Extreme 
Value  Distribution, 

W87-04402  7C 

FALLOUT 

Fallout  Plutonium  in  Two  Oxic-anoxic  Environ- 
ments, 
W87-04434  5B 

Chemical   Controls  on   Ecology   in  a  Coastal 

Wetland, 

W87-04822  2L 

FALLOWING 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

FARM  WASTES 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic    Compounds   -    Assay    in 
Swine  Waste, 
W87-04627  5D 

FARM  WORKERS 

Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

FATE  OF  POLLUTANTS 

Phytoplankton  Growth  and  phosphate  Uptake 

(for   P   limitation)   by   Natural   Phytoplankton 

Populations  from  the  Loosdrecht  Lakes  (The 

Netherlands), 

W87-04427  5B 

Plant   Availability   of  Phosphorus   in    Sewage 

Sludge  Compost, 

W87-04451  5B 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Bacterial  Communities  Degrading  Amino-  and 

Hydroxynaphthalene-2-Sulfonates, 

W87-04465  5B 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

U02(2+)-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-O4580  5B 

Analysis   for   Trace   Amounts   of  Geosmin   in 

Water  and  Fish, 

W87-O4602  5A 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Evaluation  of  Models  Used  to  Assess  the  Fate  of 

Chemicals  in  Aquatic  Systems, 

W87-04616  5B 

Prediction  of  Biodegradability  by  the  Use  of 
Quantitative    Structure-Activity    Relationships: 


SU-26 


SUBJECT  INDEX 


FEEDLOTS 


Correlation  of  Biological  Oxygen  Demand  with 

Atomic  Charge  Difference, 

W87-04617  5B 

Application  of  Reverse-phase  h.p.l.c.  for  the  De- 
termination of  Partition  Coefficients, 
W87-04618  5  A 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-04620  5B 

Long-Chain  Alkylbenzenes:    Their   Analytical 

Chemistry,  Environmental     Occurrence    and 

Fate, 

W87-04622  5B 

Linear    Alkylbenzene    Sulfonates    (LAS)    in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic   Compounds   -   Assay   in 
Swine  Waste, 
W87-04627  5D 

Total  Phosphorus  Analysis  of  Wastewater  Sam- 
ples using  the  Stannous  Chloride  Reduction  Pro- 
cedure, 
W87-04630  5A 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,  Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,   Saint-Lawrence   Estu- 
ary), 
W87-04662  5B 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Effect  of  a  Stratus  Cloud  on  the  Redistribution 

and  Transformation  of  Pollutants, 

W87-04711  5B 

Role    of   Alkaline    Materials    in    Precipitation 
Chemistry:  A  Brief  Review  of  the  Issues, 
W87-04717  5B 

Diatom-based    pH    Reconstruction    Studies   of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 

PIRLA  Project  (Paleoecological  Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,  New  England,  N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 


New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

Oil  Pollution:  A  Decade  of  Research  and  Moni- 
toring, 
W87-04843  5B 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
cus  Bacillaris, 
W87-04848  5G 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 

Statistical  Analysis  of  Estuarine  Profiles:  III. 
Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  Tamar  Estuary, 
W87-04874  5B 

Studies  on  the  Environmental  Fate  of  Carbaryl 

as  a  Function  of  pH, 

W87-04876  5C 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapid  us, 
W87-04901  5B 

Transport   of  Dissolved   Hydrocarbons   Influ- 
enced  by   Oxygen-Limited    Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Transport   of  Dissolved   Hydrocarbons   Influ- 
enced by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-04960  5B 

Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-05002  5B 

Urinary  Mutagens  in  Municipal  Sewage  Work- 
ers and  Water  Treatment  Workers, 
W87-O5027  5C 

Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 

Migration  and  Apparent  Subsurface  Biodegrada- 
tion of  Organic  Compounds  in  a  Fractured  Bed- 
rock Aquifer, 
W87-05134  5B 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 


Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 

Sorption  and  Desorption  of  Degreasing  Chlor- 
oorganics  with  Subsurface  Sediments, 
W87-05140  5B 

Defining  Extent  of  Contamination  Using  Onsite 

Analytical  Methods, 

W87-05146  5B 

Electromagnetic  Measurements  for  Subsurface 

Hydrocarbon  Investigations, 

W87-05149  5B 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

In  Situ  Biosurfactant  Production:  An  Aid  to  the 
Biodegradation  of  Organic  Ground  Water  Con- 
taminants, 
W87-05157  5G 

FATTY  ACIDS 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

FEDERAL  ENERGY  REGULATORY 
COMMISSION 

FERC's  Mid-Columbia  Proceeding:  Ten  Years 

and  Still  Counting, 

W87-04439  6E 

Small  Scale  Hydropower  and  Anadromous  Fish: 
Lessons  and  Questions  From  the  Winchester 
Dam  Controversy, 
W87-04440  6E 

Reviving  the  Federal  Power  Act's  Comprehen- 
sive Plan  Requirement:  A  History  of  Neglect 
and  Prospects  for  the  Future, 
W87-04441  6E 

Cumulative  Impacts  of  Hydropower  Develop- 
ment Under  NEPA, 
W87-04442  6E 

FEDERAL  POWER  ACT 

Reviving  the  Federal  Power  Act's  Comprehen- 
sive Plan  Requirement:  A  History  of  Neglect 
and  Prospects  for  the  Future, 
W87-04441  6E 

FEDERAL  POWER  COMMISSION 

Reviving  the  Federal  Power  Act's  Comprehen- 
sive Plan  Requirement:  A  History  of  Neglect 
and  Prospects  for  the  Future, 
W87-04441  6E 

FEDERAL  REGULATION 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 

FEEDLOT  RUNOFF 

Managing  Feedlot  Runoff  with  a  Settling  Basin 

Plus  Tiled  Infiltration  Bed, 

W87-04937  5G 

FEEDLOT  WASTES 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of   Methane    from    Feedlot 
Manure, 
W87-04862  5E 

FEEDLOTS 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 


i 


SU-27 


FEEDS 


SUBJECT  INDEX 


FEEDS 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

FENTTROTHION 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

FERMENTATION 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

FERN  SPORES 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

FERTILIZATION 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung  des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 


Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Ryegrass  Establishment  and  Yield  in  Relation  to 

Pesticide   Treatment,    Irrigation   and    Fertiliser 

Level, 

W87-04857  3F 

FERTILIZERS 

Nitrate  Leaching  From  a  Small,  Underdrained, 

Grassland,  Clay  Catchment, 

W87-04575  5B 

Effect  of  Hydrophilic  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Water  Management  Effects  on  N-Use  by  Corn 

and  Sugarbeets, 

W87-04932  3F 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

Influence  of  Irrigation  and  Nitrogen  Fertiliza- 
tion on  Groundwater  Quality, 
W87-05103  5C 

FIBERS 

Lignin  and  Fiber  Content  of  FPOM  Generated 
by  the  Shredders  Tipula  Abdominalis  (Diptera: 
Tipulidae)   and  Tallaperla  Cornelia  (Needham 
and  Smith)  (Plecoptera:  Peltoperlidae), 
W87-04412  2H 

FIELD  SCREENING 

Field  Screening  for  Organic  Contaminants  in 
Samples  from  Hazardous  Waste  Sites, 
W87-05144  5  A 

FIELD  TESTS 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Distribution  of  Pollutants  Near  a  Frontal  Sur- 
face: A  Comparison  Between  Field  Experiment 
and  Modeling, 
W87-O4708  5B 

Diurnal  Patterns  of  Photosynthesis,  Evapotran- 
spiration  and  Water  Use  Efficiency  in  Mustard 
at  Different  Growth  Phases  Under  Field  Condi- 


tions, 
W87-04866 


2D 


Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-O4960  5B 

FILTER  MEDIA 

Media  Design  Factors  for  Fixed-bed  Filters, 
W87-04527  5D 


Predicting   the   Expansion    Behavior   of  Filter 

Media, 

W87-04643  5F 

FILTERING  ACTIVITY 

Filtering  Activity  of  Daphnia  in  Low  Concen- 
trations of  a  Pesticide, 
W87-04435  5C 

FILTERS 

Rapid  Rate  Filtration  of  Low  Turbidity  Water 

Using  Field-Scale  Pilot  Filters, 

W87-04640  5F 

FILTRATION 

Dewaterability  of  Municipal  Sludges  1 :  A  Com- 
parative Study  of  Specific  Resistance  to  Filtra- 
tion and  Capillary  Suction  Time  as  Dewaterabi- 
lity Parameters, 
W87-04482  5D 

Dewaterability  of  Municipal  Sludges  2:  Sludge 
Characterization   and    Behaviour   in   Terms   of 
SRF  and  CST  Parameters, 
W87-04483  5D 

Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 

Comparing  Constant-Rate  and   Declining-Rate 
Direct  Filtration  of  a  Surface  Water, 
W87-04638  5F 

Design  and  Operation  of  a  Slow  Sand  Filter, 
W87-04639  5F 

Rapid  Rate  Filtration  of  Low  Turbidity  Water 

Using  Field-Scale  Pilot  Filters, 

W87-04640  5F 

Implementing    Direct    Filtration    and    Natural 

Freezing  of  Alum  Sludge, 

W87-04641  5F 

Effects  of  Cationic  Polyelectrolytes  on  the  Re- 
moval of  Suspended  Particulates  During  Direct 
Filtration, 
W87-04642  5F 

Predicting   the   Expansion   Behavior   of  Filter 

Media, 

W87-04643  5F 

Process    for    Restoring    Nitrate    Contaminated 
Ground    Waters   by    Means   of  Heterotrophic 
Denitrification  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 

FINANCING 

Options  for  Financing  Acid  Rain  Controls, 
W87-04568  6C 

Low-head  Hydro  on  the  Austrian  Danube, 
W87-04771  8  A 

Trends  in  Third  World  Hydro  Development, 
W87-04782  8A 

Overview  of  Grants  for  Sewerage  Facilities, 
W87-04809  5D 

Recent  Sewage  Financing  in  Pennsylvania, 
W87-O4810  5D 

Local  Finance  and  Policy  for  Groundwater  Pro- 
tection, 
W87-04813  9D 

FINE  PARTICLE  ORGANIC  MATTER 

Lignin  and  Fiber  Content  of  FPOM  Generated 
by  the  Shredders  Tipula  Abdominalis  (Diptera: 
Tipulidae)  and   Tallaperla  Cornelia  (Needham 
and  Smith)  (Plecoptera:  Peltoperlidae), 
W87-04412  2H 


SU-28 


SUBJECT  INDEX 


FISHERIES 


FINITE  ELEMENT  ANALYSIS 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse  of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

FINITE  ELEMENT  METHOD 

Modelling  of  Ground-water  Levels  in  the 
Grootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Grondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 

FINITE  ELEMENT  MODELS 

Three-Dimensional    Finite-Element   Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

FIR  TREES 

Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 

FISH 

Adaptive  Management:  Learning  From  the  Co- 
lumbia River  Basin  Fish  and  Wildlife  Program, 
W87-04436  6F 

Reexamining  the  Parity  Promise:  More  Chal- 
lenges Than  Successes  to  the  Implementation  of 
the  Columbia  Basin  Fish  and  Wildlife  Program, 
W87-04437  6E 

Misplaced  Role  of  Cost-Benefit  Analysis  in  Co- 
lumbia Basin  Fishery  Mitigation, 
W87-04438  6E 

FERC's  Mid-Columbia  Proceeding:  Ten  Years 

and  Still  Counting, 

W87-04439  6E 

Reviving  the  Federal  Power  Act's  Comprehen- 
sive Plan  Requirement:  A  History  of  Neglect 
and  Prospects  for  the  Future, 
W87-04441  6E 

Evolution  of  a  New  Comprehensive  Plan  for 
Managing  Columbia  River  Anadromous  Fish, 
W87-04443  6E 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

Spatial  and   Seasonal  Differences  in  the  Fish 

Fauna  in  the  Shallows  of  a  Large  Australian 

Estuary, 

W87-O4540  2L 

Rocky  Intertidal  Fish  Communities  of  Califor- 
nia: Temporal  and  Spatial  Variation, 
W87-04549  2L 

Analysis   for   Trace   Amounts   of  Geosmin   in 

Water  and  Fish, 

W87-O4602  5A 

Is  Speciation  of  Demersal  Fishes  in  Lake  Tan- 
ganyika Restrained  by  Physical   Limnological 
Conditions, 
W87-04654  2H 

Resistance  of  Nitrite-Exposed  Channel  Catfish, 

Ictalurus  Punctatus,  to  Hypoxia, 

W87-04660  5C 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,   Saint-Lawrence   Estu- 
ary), 
W87-04662  5B 


Purification  of  PCB   Contaminated   Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

Surrogate-Assisted  Determination  of  2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-05010  2H 

FISH  AND  WILDLIFE  COORDINATION  ACT 

Misplaced  Role  of  Cost-Benefit  Analysis  in  Co- 
lumbia Basin  Fishery  Mitigation, 
W87-04438  6E 

FISH  BEHAVIOR 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Avoidance  of  Low  pH  and  Elevated  Al  Concen- 
trations by  Brook  Charr  (Salvelinus  fontinalis) 
Alevins  in  Laboratory  Tests, 
W87-04740  5C 

FISH  COMMUNITIES 

Fish  Community  Structure  Response  to  Major 
Habitat  Changes  within  the  Littoral  Zone  of  an 
Estuarine  Coastal  Lake, 
W87-04550  2H 

FISH  DISEASES 

Sequential  Tests  for  Infectious  Hematopoietic 
Necrosis  Virus  in  Individuals  and  Populations  of 
Sockeye  Salmon  (Oncorhynchus  nerka), 
W87-05055  5A 

FISH  GROWTH 

Reciprocal  Interactions  Between  Roach,  Rutilus 
rutilus,  and  Zooplankton  in  a  Small  Lake:  Prey 
Dynamics  and  Fish  Growth  and  Recruitment, 
W87-04428  2H 

FISH  HATCHERIES 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

FISH  LARVAE 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-04605  2L 

FISH  MIGRATION 

Spawning    Migration    of    Great    Lakes    Pink 
Salmon   (Oncorhynchus   gorbuscha):   Size   and 
Sex  Distributions,  River  Entrance  and  Exit, 
W87-04744  2H 

FISH  MORPHOLOGY 

Historical  and  Ecological  Sources  of  Variation 
Among  Lake  Populations  of  Threespine  Stickle- 
backs, Gasterosteus  aculeatus,  Near  Cook  Inlet, 
Alaska, 
W87-O5046  2H 

FISH  PHYSIOLOGY 

Epidermal  Tumors  in  Microstomus  Pacificus 
(Pleuronectidae)   Collected   Near   a   Municipal 


Wastewater  Outfall  in  the  Coastal  Waters  Off 

Los  Angeles  (1971-1983), 

W87-04601  5C 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5C 

FISH  POPULATIONS 

Acid  Deposition  and  Effects  in  Nordic  Europe. 
Damage   to   Fish    Populations   in   Scandinavia 
Continue  to  Apace, 
W87-04698  5C 

Changes  in  Fish  Populations  in  Southernmost 

Norway  During  the  Last  Decade, 

W87-04730  5C 

Ecological  Effects  of  Acidification  on  Tertiary 
Consumers.  Fish  Population  Responses, 
W87-04736  5C 

Fish  Responses  to  Acidity  in  Quebec  Lakes:  A 

Review, 

W87-04737  5C 

Fish  Species  Distribution  in  Relation  to  Water 
Chemistry  in  Selected  Maine  Lakes, 
W87-04738  5C 

Fish  Species  Distribution  and  Water  Chemistry 

in  Nova  Scotia  Lakes, 

W87-04739  5C 

Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Spawning    Migration    of    Great    Lakes    Pink 
Salmon   (Oncorhynchus   gorbuscha):   Size   and 
Sex  Distributions,  River  Entrance  and  Exit, 
W87-04744  2H 

Population    Characteristics    of    the    Invading 
White  Perch  (Morone  americana)  in  Western 
Lake  Erie, 
W87-04747  2H 

Spawning  Stock-Recruitment  Relationships  and 
Environmental  Influences  on  the  Tiger  Prawn 
(Penaeus  esculentus)  Fishery  in  Exmouth  Gulf, 
Western  Australia, 
W87-05043  81 

Historical  and  Ecological  Sources  of  Variation 
Among  Lake  Populations  of  Threespine  Stickle- 
backs, Gasterosteus  aculeatus,  Near  Cook  Inlet, 
Alaska, 
W87-05046  2H 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

FISH  STOCKING 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

FISH  STOCKS 

Spawning  Stock-Recruitment  Relationships  and 
Environmental  Influences  on  the  Tiger  Prawn 
(Penaeus  esculentus)  Fishery  in  Exmouth  Gulf, 
Western  Australia, 
W87-05043  81 

FISHERIES 

Spawning  Stock-Recruitment  Relationships  and 
Environmental  Influences  on  the  Tiger  Prawn 
(Penaeus  esculentus)  Fishery  in  Exmouth  Gulf, 
Western  Australia, 
W87-05043  81 


a 
3c 
X 


SU-29 


FISHERIES 


SUBJECT  INDEX 


Analysis  of  Long-Term  Ecological  Data  Using 
Categorical  Time  Series  Regression, 
W87-05049  81 

FISHING 

Quantity  of  Lead  Shot,  Nylon  Fishing  Line  and 

Other   Litter   Discarded   at   a   Coarse   Fishing 

Lake, 

W87-04657  5B 

FISHING  GEAR 

Quantity  of  Lead  Shot,  Nylon  Fishing  Line  and 

Other   Litter   Discarded   at   a   Coarse   Fishing 

Lake, 

W87-04657  5B 

FIXED-BED  ANAEROBIC  FILTERS 

Media  Design  Factors  for  Fixed-bed  Filters, 
W87-04527  5D 

FIX  ED  BED  REACTORS 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms  in   Fixed   Bed   Reactors   with 
Buoyant  Carriers, 
W87-04793  5F 

FIXED-FILM  ANAEROBIC  PROCESS 

Development  of  Biofilm,  Operating  Characteris- 
tics and  Operational  Control  in  the  Anaerobic 
Rotating  Biological  Contactor  Process, 
W87-04526  5D 


FIXED- WHEEL  GATES 

Dimensioning  Vertical  Lift  Gates, 
W87-04777 


8C 


FLASH  FLOODS 

Generalized     Stochastic     Hydrometeorological 
Model  for  Flood  and  Rash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized     Stochastic    Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

Design  of  National,  Real-Time  Warning  Systems 

with  Capability  for  Site-Specific,   Flash-Flood 

Forecasts, 

W87-04976  7A 

FLOOD  FORECASTING 

Generalized     Stochastic     Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized     Stochastic    Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

Design  of  National,  Real-Time  Warning  Systems 

with  Capability   for  Site-Specific,  Flash-Flood 

Forecasts, 

W87-04976  7A 


FLOOD  HYDROLOGY 

Note  on  Nonlinear  Storage  Routing, 
W87-04971 


2E 


FLOOD  IRRIGATION 
Comparing  Sprinkler  Irrigation  and  Flood  Irri- 
gation for  Rice, 
W87-04368  3F 

FLOOD  PLAINS 

Concave-Bank  Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 

Hydraulics  of  Floodplain  Flows, 

W87-04768  2E 

FLOOD  ROUTING 

Note  on  Nonlinear  Storage  Routing, 
W87-04971  2E 


Stability  of  a  General  Preissmann  Scheme, 
W87-O5021  2J 

Analysis  of  Nonlinear  Muskingum  Rood  Rout- 
ing, 
W87-O5024  2E 


FLOOD  WAVES 

Dam-Breach  Flood  Wave  Models, 
W87-05022 


8B 


FLOODING 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  I. 
Effects  on  the  Kinetics  of  Soluble  P  in  Soil, 
W87-04892  2G 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  II. 
Effects  on  P  Sorption, 
W87-04893  2G 

FLOODPROOFTNG 

Recommendation  for  Flood  Damage  Reduction 

at  Wastewater  Treatment  Plants, 

W87-O4807  5D 


FLOODS 

Hydraulics  6f  Floodplain  Flows, 
W87-04768 


2E 


Design  of  National,  Real-Time  Warning  Systems 

with  Capability  for  Site-Specific,   Flash-Flood 

Forecasts, 

W87-04976  7A 


Dam-Breach  Flood  Wave  Models, 
W87-05022 


8B 


FLOTATION 

Differential  Pulse  Polarographic  Determination 

of  Thiol  Flotation  Collectors  and  Sulphide  in 

Waters, 

W87-04836  5A 


FLOW 

Flow,  The  Key  Measurement, 
W87-04977 


7B 


Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

FLOW  DOMAIN 

Solute  Transport  Parallel  to  an  Interface  Sepa- 
rating Two  Different  Porous  Materials, 
W87-04943  5B 

FLOW  FORECASTING 

Attempting  Flow  Forecasts  of  the  Indus  River, 
Pakistan,  Using  Remotely  Sensed  Snow  Cover 
Data, 

W87-04555  2E 

Multivariate  Transfer  Function-Noise  Model  of 
River  Flow  for  Hydropower  Operation, 
W87-04556  2E 

FLOW-INJECTION  SPECTROPHOTOMETRY 

Flow-injection  Determination  of  Nitrate  in  Nat- 
ural Waters  with  Copper-  and  Copperised  Cad- 
mium Tubes  in  the  Reaction  Manifold  System, 
W87-04373  5A 

FLOW  MEASUREMENT 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-O4920  3F 


Characterization  of  Fracture  Permeability  with 
High-Resolution   Vertical   Flow   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

FLOW  MODELS 

Modelling  of  Ground-water  Levels  in  the 
Grootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Grondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 


Stability  of  a  General  Preissmann  Scheme, 
W87-05021 


2J 


Flow,  The  Key  Measurement, 
W87-04977 


7B 


FLOWMETERS 

Electronic    Flowmeter    for    Irrigation    Water 
Based  on  a  Plate  Orifice  ('n  Elektroniese  Deur- 
stromingsmeter  vir  Besproeiingswater,  Gebaseer 
op  'n  plaatmoncUtuk), 
W87-04487  7B 

FLUID  FLOW 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

FLUIDIZATION 

Predicting   the   Expansion   Behavior   of  Filter 

Media, 

W87-04643  5F 

FLUORENE 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-O4690  5A 

FLUORIDES 

Fluoride  Cycling  in  Nature  Through  Precipita- 
tion, 
W87-04515  5B 

FLUOROMETRY 

Comments  on  Fluorometric  Chlorophyll  Deter- 
minations in  the  Field, 
W87-04411  7B 

FOG 

Kinetics  of  Formaldehyde-S(TV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

FOOD  CHAINS 

Resource   Partitioning   of  Food   Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-04650  2H 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-05010  2H 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 

FOOD  HABITS 

Predation  by  Callinectes  Sopidus  (Rathbun) 
Within  Spartina  Alterniflora  (Loisel)  Marshes, 
W87-04543  2L 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 


SU-30 


SUBJECT  INDEX 


FUNGITOXINS 


FOOD  PARTITIONING 

Resource   Partitioning   of  Food   Particles   Be- 
tween Associated  Larvae  of  Prosimulium  rufipes 
and  Eusimulium  cryophilum  (Diptera,  Simulii- 
dae)  in  Austrian  Mountain  Brooks, 
W87-04409  2E 

FORAGES 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-05007  21 

FORCHHEIMER  FLOW  LAW 
Volumetric  Approach  to  Non-Darcy  Flow  in 
Confined  Aquifers, 
W87-04403  2F 

FORECASTING 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

Management  of  Water  Resources  -  Role  of  the 

Water  Suppliers, 

W87-04788  5F 

FOREST  LITTER 

Leaching  of  Phenolic  Compounds  from  Leaf 
and  Needle  Litter  of  Several  Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

FOREST  MANAGEMENT 

Wastewater  Renovation  in  a  Slash  Pine  Planta- 
tion Subjected  to  Prescribed  Burning, 
W87-04447  5E 

Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 

FOREST  SOILS 

Subsurface  Flow  from  a  Forested  Slope  in  the 

Ife  Area  of  Southwestern  Nigeria, 

W87-04560  2G 

FOREST  WATERSHEDS 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 


FORESTRY 

Are  Eucalpyts  Ecologically  Harmful, 
W87-04886 


4C 


FORESTS 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 


minum and  Heavy  Metal  Ions  in  Aqueous  Soil 

Extracts  (Einfluss  von  Saurer  Beregnung  und 

Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 

und   Schwermetalldynamik  in  Waessrigen   Bo- 

denextrakten), 

W87-04502  2G 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Acidic  Deposition  and  Its  Effects  on  the  Forests 

of  Nordic  Europe, 

W87-04695  5C 

Patterns  of  Acid  Deposition  to  a  Danish  Spruce 

Forest, 

W87-04704  5B 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

Snow  Distribution  Patterns  in  Clearings  and  Ad- 
jacent Forest, 
W87-04955  2C 

Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-05008  5C 

FORMIC  ACID 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

FORTRAN 

Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

FOUNDATION  PITS 

Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8A 

FOUNDATION  ROCKS 

Vertical   Drainage   in   the   Foundation   of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8  A 

FRACTURE  JUNCTIONS 

Streamline  Routing  through  Fracture  Junctions, 
W87-04763  2F 

FRACTURE  NETWORKS 

Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

FRACTURE  PERMEABHJTY 

Characterization  of  Fracture  Permeability  with 
High-Resolution  Vertical   Flow   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

FREEZING 

Implementing    Direct    Filtration    and    Natural 

Freezing  of  Alum  Sludge, 

W87-04641  5F 

FREQUENCY  ANALYSIS 

Frequency  Analysis  of  Low  Flows:  Hypotheti- 
cal Distribution  Methods  and  a  Physically  Based 
Approach, 
W87-04553  2E 


FRESH  WATER  INJECTION 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

FRONT  RANGE 

Alpine  Tundra  Soil  Bacterial  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 

FRONTOGENESIS 

Frontogenesis   and   Symmetric   Stability   in   a 

Major  New  England  Snowstorm, 

W87-04974  2C 

FROST 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 

FROST  RESISTANCE 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 

FRUIT  CROPS 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

FUEL 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-05073  5G 

FUEL  REPROCESSING 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

FULVIC  ACIDS 

Effect  of  Foliar  Application  of  Fulvic  Acid  on 
Water  Use,  Nutrient  Uptake  and  Yield  in  Wheat, 
W87-04381  2D 

FUNGI 

Degradation  of  Spartina  Lignocellulose  by  Indi- 
vidual and  Mixed  Cultures  of  Salt-Marsh  Fungi, 
W87-04819  5C 

Comparison  of  Different  Cellulolytic  Fungi  for 
Bioconversion  of  Apple  Distillery  Waste, 
W87-04850  5D 

FUNGICIDES 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-04902  5C 

FUNGITOXINS 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 


3E 

a 
X 


SU-31 


FURROW  FLOW 


SUBJECT  INDEX 


FURROW  FLOW 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-O4920  3F 

FURROW  IRRIGATION 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-04920  3F 

GABCIKOVO-NAHYMAROS  PROJECT 

Binational  Gabcikovo-Nagymaros  Project, 
W87-04776  8A 

GALERKTN  MODELS 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

GAMBUSIA 

Laboratory  Evaluation  of  Gambusia  affirm  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

GAME  FISH 

Polluted  Precipitation  and  the  Geochronology 
of  Mercury   Deposition  in   Lake   Sediment  of 
Northern  Minnesota, 
W87-04733  5B 

GAMETOPHYTES 

Effect  of  Temperature  on  Development  and  Re- 
production in  Chorda  filum  and  C.  tomentosa 
(Phaeophyta,  Laminariales)  from  Nova  Scotia, 
W87-05057  2L 

GAMMA  RADIATION 

Dual-Gamma  Attentuation  for  the  Determina- 
tion of  Porous  Medium  Saturation  with  Respect 
to  Three  Fluids, 
W87-04755  5A 

GAR 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5C 

GARDSJON  PROJECT 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 

GAS  CHROMATOGRAPHY 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

Gas  Chromatography  Detectors  Based  on  Che- 
mil  uminescence, 
W87-04831  7B 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography-Atomic  Absorption, 
W87-04838  7B 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

Interpretation  of  Gas  Chromatography  Data  as  a 
Tool  in  Subsurface  Hydrocarbon  Investigations, 
W87-05151  5B 


GASOLINE 

Water  Contamination  Caused  by  Gasoline  Per- 
meating a  Polybutylene  Pipe, 
W87-04905  5B 

Management  of  Gasoline   Leaks  -  A   Positive 

Outlook, 

W87-05074  5G 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

Pumping  from  Multiple  Wells  Reduces  Water 
Production  Requirements:  Recovery  of  Motor 
Vehicle  Fuels,  Long  Island,  N.Y., 
W87-05152  5F 

Carbon    Adsorption    as    an    Interim    Remedial 

Measure  at  Private  Water  Wells, 

W87-05160  5F 

GASTROENTERITIS 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

GASTROPODS 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

GASTRULATION 

Teratogenic  Effects  of  Cadmium  on  Bufo  Aren- 

arum  During  Gastrulation, 

W87-04840  5C 

GELATIN 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

GENETIC  DIVERSITY 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphnia  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

GENETIC  STUDIES 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphnia  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

GEOCHEMISTRY 

Geochemical    Characterization    of    Suspended 
Particles  in  Estuarine  and  Coastal  Seawater  by 
X-Ray  Fluorescence  Spectrometry, 
W87-04467  2L 

Chlorine  36  Dating  of  Very  Old  Groundwater: 
1.  The  Great  Artesian  Basin,  Australia, 
W87-04961  2F 

Geochemical  Evolution  of  Waters  and  Soil  Solu- 
tion During  Their  Concentration  in  Central  Tu- 
nisia (Evolution  Geochimique  des  Eaux  et  des 
Solutions  Interstitielles  au  Cours  de  Leur  Con- 
centration en  Tunisie  Centrale), 
W87-05118  2K 

Geochemical  and  Geophysical  Studies  of  Salt 
Water  Intrusion  in  Coastal  Regions, 
W87-05119  2L 


Geochemical     Parameters     as     Indicators     for 

Groundwater  Flow, 

W87-05121  2F 

Hydrogeochemistry    of    Groundwater    in    the 

Delhi  Region  of  India, 

W87-05127  2F 

GEOHYDROLOGY 

Contrary  Waste  Site  Characteristics  -  Good  is 

Bad,  Bad  is  Good, 

W87-05091  5E 

Hydrogeochemistry    of    Groundwater    in    the 
Delhi  Region  of  India, 

W87-05127  2F 

Computerized  Data  Evaluation/Management  for 

Hydrogeologic  Investigations, 

W87-05131  7C 

DRASTIC:  A  Standardized  System  to  Evaluate 
Ground  Water  Pollution  Potential  Using  Hydro- 
geologic  Settings, 
W87-05132  7C 

GEOLOGIC  EROSION 

Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

GEOLOGIC  FRACTURES 

Contaminant    Transport   through    a    Fractured 
Porous   Rock:   Impact  of  the   Inlet   Boundary 
Condition   on   the   Concentration   Profile   in   a 
Rock  Matrix, 
W87-04762  5B 

Streamline  Routing  through  Fracture  Junctions, 
W87-04763  2F 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse   of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

GEOLOGIC  MAPS 

Identifying   Hydro   Resources   with   Enhanced 

Satellite  Imagery, 

W87-04779  7B 

GEOLOGICAL  MAPPING 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

GEOLOGICAL  TERRACES.  LAKE  HURON 

Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

GEOPHYSICAL  MAPPING 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-O5063  2F 

GEOPHYSICS 

Review  of  Relationships  Between  Geophysical 

Factors  and  Hydrological  Characteristics  in  the 

Tropics, 

W87-04394  2A 

Use  of  Electromagnetic  Induction  for  Locating 

Subsurface  Saline  Material, 

W87-05117  2G 

Geochemical  and  Geophysical  Studies  of  Salt 
Water  Intrusion  in  Coastal  Regions, 
W87-05119  2L 


SU-32 


SUBJECT  INDEX 


GROUNDWATER  LEVEL 


GEOSMIN 

Analysis   for  Trace   Amounts   of  Geosmin   in 

Water  and  Fish, 

W87-04602  5A 

GERMINATION 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

Technique  for  Ecological  Studies  of  Seed  Ger- 
mination in  Relation  to  Soil  Water  Potential, 
W87-04898  21 

Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-05008  5C 

GILLS 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5C 

GLACIAL  LAKES 

Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 

GLACIAL  RECESSION 

Glacier  Variations  and  Their  Causes  in  the 
Northern  Patagonia  Icefield,  Chile,  Since  1944, 
W87-04552  2C 

GLACIERS 

Glacier  Variations  and  Their  Causes  in  the 
Northern  Patagonia  Icefield,  Chile,  Since  1944, 
W87-04552  2C 

GLUTATHION 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

GLYCTNEBETAINE 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

GOVERNMENT  FINANCE 

Local  Finance  and  Policy  for  Groundwater  Pro- 
tection, 
W87-04813  9D 

GOVERNMENTAL  INTERRELATIONS 

Functions  and  Activities  of  Groundwater  Pro- 
tection: Implications  for  Institutional  Coordina- 
tion, 
W87-04814  6E 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

GRAIN  CROPS 

Effect  of  Foliar  Application  of  Fulvic  Acid  on 
Water  Use,  Nutrient  Uptake  and  Yield  in  Wheat, 
W87-04381  2D 


GRANTS 

Overview  of  Grants  for  Sewerage  Facilities, 
W87-04809  5D 

GRANULAR  ACTIVATED  CARBON 

Full  Scale  GAC  Adsorption  Performance  Com- 
pared to  Pilot  Plant  Predictions, 
W87-05159  5F 

GRASSES 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Response  of  Selected  Salt-Tolerant  and  Normal 

Lines  of  Four  Grass  Species  to  NaCl  in  Sand 

Culture, 

W87-O50O6  21 

GRAVITATIONAL  WATER 

Expected  Speciation  of  Dissolved  Trace  Metals 
in  Gravitational  Water  of  Acid  Soil  Profiles, 
W87-04598  5B 

GRAVITY  DAMS 

Stress-strain  State  of  the  Sayano-Shushenskoe 
Dam  During  Filling  of  the  Reservoir, 
W87-04413  8  A 


Assessment  of  Risk  for  a  Gravity  Dam, 
W87-05018 


8A 


GRAVITY  REDUCTION  METHOD 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-05063  2F 

GREAT  HARBOR 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

GREAT  LAKES 

Record  St.  Clair  River  Ice  Jam  of  1984, 
W87-04392  2C 

GREAT  SALT  LAKE 

Battling  a  Rising  Great  Salt  Lake, 

W87-04837  4A 

GROOTFONTEIN 

Modelling  of  Ground-water  Levels  in  the 
Grootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Grondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 

GROUNDNUTS 

Root     Regulated     Water     Relationships     and 

Growth  of  Groundnut  Plants, 

W87-04386  21 

Rain-induced   Dispersal   in   Puccinia   arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 

GROUNDWATER 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 

Digital  Simulation  Model  for  the  Unsteady-state 

Radial  Flow  to  a  Dug  Well, 

W87-04396  2F 

Water-table  Heights  and  Discharge  Rates  with 
Artesian  Flow  to  Interceptor  Land  Drains, 
W87-04398  2F 


Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Grout  and  Slurry  Walls  for  Hazwaste  Contain- 
ment: The  Down  Side, 
W87-04582  5G 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-04620  5B 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 

GROUNDWATER  BASINS 

Kalman  Filter  in  Groundwater  Basin  Simulation 
-  A  Sensitivity  Study  with  a  Synthetic  Example, 
W87-05115  4B 

GROUNDWATER  CHEMISTRY 

Hydrogeochemistry    of    Groundwater    in    the 

Delhi  Region  of  India, 

W87-05127  2F 

GROUNDWATER  DATING 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

1.  The  Great  Artesian  Basin,  Australia, 
W87-04961  2F 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

2.  Milk  River  Aquifer,  Alberta,  Canada, 
W87-04962  2F 

Generation  of  Ground- Water  Age  Distributions, 
W87-05067  2F 

GROUNDWATER  DEPLETION 

Degradation  of  Groundwater  Resources  Caused 

by  Inadvertent  Land  Misuse, 

W87-05116  5C 

GROUNDWATER  DETECTION 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

GROUNDWATER  DEVELOPMENT 

Effectiveness  and  Equity  of  Groundwater  Man- 
agement Methods  in  the  Western  United  States, 
W87-04815  6E 

GROUNDWATER  FLOW 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

GROUNDWATER  LEVEL 

Modelling  of  Ground-water  Levels  in  the 
Grootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Grondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 


a 
X 


SU-33 


GROUNDWATER  LEVELS 


SUBJECT  INDEX 


GROUNDWATER  LEVELS 

Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8A 

GROUNDWATER  MANAGEMENT 

Preparation  of  Professionals  for  Groundwater 

Protection, 

W87-04812  9A 

Local  Finance  and  Policy  for  Groundwater  Pro- 
tection, 
W87-04813  9D 

Functions  and  Activities  of  Groundwater  Pro- 
tection: Implications  for  Institutional  Coordina- 
tion, 
W87-04814  6E 

Effectiveness  and  Equity  of  Groundwater  Man- 
agement Methods  in  the  Western  United  States, 
W87-04815  6E 

Conceptual  Design  for  a  Groundwater  Quality 

Monitoring  Strategy, 

W87-04817  7  A 

Innovative   Means   of  Dealing   with   Potential 
Sources  of  Ground  Water  Contamination. 
W87-O5071  2F 

Ground  Water  Quality  Management  at  a  Con- 
centrated Waste  Site, 
W87-05099  5G 

Relation  of  Groundwater  Quantity  and  Quality. 
W87-05100  2F 

Change  of  Groundwater  Quality  in  the  Yun-Lin 

Basin  Due  to  Over-Pumping, 

W87-05104  4B 

Study  of  Improving  Groundwater  Quality  by 

Ditch  Drains  and  Tube  Wells, 

W87-05107  5G 

Exploiting  Layers  of  Fresh  Water  Floating  on 
Salt  Water  by  Drilling  and  Circular  Wells:  The- 
oretical Drawdowns  and  Maximum  Flows 
Avoiding  Salinization;  Optimal  Drilling  Depth 
(Exploitation  des  Nappes  d'Eau  Douce  Flottant 
sur  des  Eaux  Salees  par  Forages  et  Puits  Circu- 
laires:  Rabattements  Theoriques  et  Debits  Maxi- 
maux  a  ne  pas  Depasser  Pour  Eviter  la  Salinisa- 
tion;  Profondeur  Optimale  a  Donner  Aux  For- 
ages), 
W87-05113  4B 

GROUNDWATER  MOVEMENT 

Digital  Simulation  Model  for  the  Unsteady-state 

Radial  Flow  to  a  Dug  Well, 

W87-04396  2F 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-O4401  2F 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

Simulation  of  the  Seepage  Face  -  Limitations  of 

a  One-dimensional  Approach, 

W87-04405  2G 

Contribution  to  the  Study  of  Temporal  Vari- 
ations in  the  Chemistry  of  Spring  Water  in  Kar- 
stified  Carbonate  Rocks, 
W87-04563  2F 

Application  of  Drainage  Theory  in  the  Field, 
W87-O4570  2G 

Streamline  Routing  through  Fracture  Junctions, 
W87-04763  2F 


Nonlinear-Regression  Groundwater  Flow  Mod- 
eling of  a  Deep  Regional  Aquifer  System, 
W87-04942  2F 

Solute  Transport  Parallel  to  an  Interface  Sepa- 
rating Two  Different  Porous  Materials, 
W87-04943  5B 

Three-Dimensional    Finite-Element    Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse   of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

Green  and  Ampt  Analyses  for  Rising  Water 
Table  and  Intermittent  Surface  Flux  Conditions, 
W87-04947  2F 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

Particle  Transport  Through  Porous  Media, 
W87-04953  5B 

Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  1.  Approach  and  Over- 
view of  Plume  Movement, 
W87-04963  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  2.  Spatial  Moments  and 
the  Advection  and  Dispersion  of  Nonreactive 
Tracers, 
W87-04964  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  3.  Retardation  Estimates 
and  Mass  Balances  for  Organic  Solutes, 
W87-04965  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

Characterization  of  Fracture  Permeability  with 
High-Resolution   Vertical   Flow   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

Generation  of  Ground-Water  Age  Distributions, 
W87-05067  2F 

Transport  of  Organic  Contaminants  in  Ground 

Water, 

W87-05092  5B 


Vertical  Movement  of  Ground  Water  Under  a 

Landfill,  Anchorage,  Alaska, 

W87-O5096  2F 

Stochastic   Modelling  of  Solute  Transport  by 
Groundwater  Flow:  State  of  the  Art, 
W87-05108  5B 

Transport  of  Pollutants  and  Scale  Effects 
(Transport  de  Pollutants  et  Effets  d'Echelle), 
W87-05112  5B 

Heat  and  Mass  Transport  in  Saturated-Unsatu- 

rated  Groundwater  Flow, 

W87-05114  2F 

Geochemical     Parameters     as     Indicators     for 

Groundwater  Flow, 

W87-05121  2F 

Determination  of  Groundwater  Movement  by 

Means  of  Environmental  Isotopes:  State  of  the 

Art, 

W87-05122  2F 

Detection    of    Subsurface    Seepage    Between 

Aquifers  by  Hydrochemical  and  Environmental 

Isotopic  Techniques  -  A  Case  Study  from  South 

Australia, 

W87-05124  5B 

GROUNDWATER  MOVEMENTS 

Random  Walk  Method  for  the  Simulation  of 
Macrodispersion  in  a  Stratified  Aquifer, 
W87-05109  2F 

GROUNDWATER  POLLUTION 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 


Price  Groundwater  Job  Stays  on  Hold, 
W87-04479 


5G 


Uncertainty  in  Ground  Water  Transport  Model- 
SB 


ing, 

W87-05093 


Dual-Gamma  Attentuation  for  the  Determina- 
tion of  Porous  Medium  Saturation  with  Respect 
to  Three  Fluids, 
W87-04755  5A 

Effect  of  Radial  Flow  on  Deviations  from  Local 
Equilibrium  during   Sorbing   Solute  Transport 
through  Homogeneous  Soils, 
W87-04759  5B 

State  of  the  Art  of  Nitrate  Elimination  in  the 
Drinking  Water  Treatment  Process, 
W87-04790  5F 

Information  Needs  for  Groundwater  Pollution 

Control, 

W87-04811  4B 

Preparation  of  Professionals  for  Groundwater 

Protection, 

W87-04812  9A 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Transport   of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-04960  5B 


SUBJECT  INDEX 


GROUNDWATER  QUALITY 


Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  1.  Approach  and  Over- 
view of  Plume  Movement, 
W87-04963  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  2.  Spatial  Moments  and 
the  Advection  and  Dispersion  of  Nonreactive 
Tracers, 
W87-04964  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  3.  Retardation  Estimates 
and  Mass  Balances  for  Organic  Solutes, 
W87-04965  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 

Gaseous  Behavior  of  TCE  Overlying  a  Contami- 
nated Aquifer, 
W87-05064  5B 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

Innovative   Means  of  Dealing   with   Potential 
Sources  of  Ground  Water  Contamination. 
W87-05071  2F 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-05073  5G 

Management  of  Gasoline  Leaks  -  A  Positive 

Outlook, 

W87-O5074  5G 

Epichlorohydrin  in  Secondary  Containment  Sys- 
tems, 
W87-05075  5G 

Practical  Disposal  Well  Design  for  the  Preven- 
tion of  Ground  Water  Contamination, 
W87-05077  5G 

Evaluation  of  Confining  Layers  for  Containment 

of  Injected  Wastewater, 

W87-05078  5E 

Effects  of  Uranium  Mill  Tailings  on  Ground 
Water  Quality:  A  Historical  Perspective, 
W87-05081  5C 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

Effect  of  Arizona's  1980  Ground  Water  Code  on 
the  Prevention  of  Ground  Water  Degradation 
from  Agricultural  Practices, 
W87-05084  5G 

Vegetation  Management:  A  Solution  to  Shallow 

Ground  Water  Contamination  in  North-Central 

Montana, 

W87-05086  5G 

Abandoned  Wells  -  How  to  Find  Them, 
W87-05087  5B 

Abandoned  Water  Wells  in  Southeastern  Minne- 
sota, 
W87-05089  5B 

Transport  of  Organic  Contaminants  in  Ground 

Water, 

W87-05092  5B 

Evaluation  of  the  Performance  of  Zone  of  Satu- 
ration Landfills  in  Wisconsin, 
W87-05094  5B 


Monitoring  of  Ground  Water  Contamination 
from  Waste  Disposal  Sites  in  Alberta,  Canada, 
W87-05095  5B 

Ground  Water  Quality  Management  at  a  Con- 
centrated Waste  Site, 
W87-05099  5G 

Effect  of  Irrigated  Agriculture  on  Underlying 

Groundwater, 

W87-05102  5C 

Influence   of  Micro-   and   Macro-Structure   of 
Aquifers  on  the  Spreading  of  Pollutants, 
W87-05110  5B 

Degradation  of  Groundwater  Resources  Caused 

by  Inadvertent  Land  Misuse, 

W87-05116  5C 

Salt  Contamination  of  a  Coastal  Confined  Aqui- 
fer, 
W87-05120  5B 

Single  Well  Measurements  as  a  Tool  for  Decon- 
tamination of  an  Arsenic  Contaminated  Ground- 
water Plume, 
W87-05123  5B 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

Geogenic  Groundwater  Pollution  in  the  Ham- 
burg Region,  FR  Germany, 
W87-05126  5B 

Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection 
and  Restoration  -  A  Conference  and  Exposition. 
W87-05128  5G 

Regulator's  Perspective  on  Prevention  of  Leaks 
from  Underground  Storage  Systems, 
W87-05129  5G 

Computerized  Data  Evaluation/Management  for 

H  vdrogeologic  Investigations, 

W87-05131  7C 

DRASTIC:  A  Standardized  System  to  Evaluate 
Ground  Water  Pollution  Potential  Using  Hydro- 
geologic  Settings, 
W87-05132  7C 

Multi-Phase  Transport  of  Petroleum  Hydrocar- 
bons in  the  Subsurface  Environment:  Theory 
and  Practical  Application, 
W87-05133  5B 

Migration  and  Apparent  Subsurface  Biodegrada- 
tion  of  Organic  Compounds  in  a  Fractured  Bed- 
rock Aquifer, 
W87-05134  5B 

Ground-Surface   Interaction   in   Promotion   of 
Contamination  by  Underground  Storage  Tank 
Leakage:  A  Case  Study, 
W87-05135  5B 

Assessment  of  Coal  Tar  Constituents  Migration: 

Impacts  on  Soils,  Ground  Water  and  Surface 

Water, 

W87-05136  5C 

Volatile  Organic  Scans:  Implications  for  Ground 

Water  Monitoring, 

W87-05142  5B 

Case   History:    Surface    Static    Collection    and 
Analysis    of  Chlorinated    Hydrocarbons    from 
Contaminated  Ground  Water, 
W87-05147  5  A 

Use  of  Soil  Gas  Sampling  Techniques  for  As- 
sessment of  Ground  Water  Contamination, 
W87-05148  5A 


Interpretation  of  Gas  Chromatography  Data  as  a 
Tool  in  Subsurface  Hydrocarbon  Investigations, 
W87-05151  5B 

Toluene     Loss     Investigation     and     Remedial 
Action  at  Two  Geologically  Complex  Industrial 
Sites  in  Eastern  Nebraska, 
W87-05153  5B 

In  Situ  Biosurfactant  Production:  An  Aid  to  the 
Biodegradation  of  Organic  Ground  Water  Con- 
taminants, 
W87-05157  5G 

Full  Scale  GAC  Adsorption  Performance  Com- 
pared to  Pilot  Plant  Predictions, 
W87-05159  5F 

Carbon   Adsorption   as   an    Interim   Remedial 

Measure  at  Private  Water  Wells, 

W87-05160  5F 

Feasibility  of  Treating  Contaminated  Ground 

Water  at  a  Hazardous  Waste  Site, 

W87-05161  5D 

Subsurface  Venting  of  Vapors  Emanating  from 
Hydrocarbon  Product  on  Ground  Water, 
W87-05162  5G 

Ground  Water  Treatment  System  Design, 
W87-05164  5F 

GROUNDWATER  POTENTIAL 

Effectiveness  and  Equity  of  Groundwater  Man- 
agement Methods  in  the  Western  United  States, 
W87-04815  6E 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

GROUNDWATER  QUALITY 

Innovative   Means  of  Dealing   with   Potential 
Sources  of  Ground  Water  Contamination. 
W87-05071  2F 

Effects  of  Uranium  Mill  Tailings  on  Ground 
Water  Quality:  A  Historical  Perspective, 
W87-05081  5C 

Effect  of  Arizona's  1980  Ground  Water  Code  on 
the  Prevention  of  Ground  Water  Degradation 
from  Agricultural  Practices, 
W87-05084  5G 

Relation  of  Groundwater  Quantity  and  Quality. 
W87-05100  2F 

Influence  of  Irrigation  and  Nitrogen  Fertiliza- 
tion on  Groundwater  Quality, 
W87-05103  5C 

Change  of  Groundwater  Quality  in  the  Yun-Lin 

Basin  Due  to  Over-Pumping, 

W87-05104  4B 

Groundwater  Changes  in  the  Urban  Area  of 

Wroclaw  in  the  Period  1874-1974, 

W87-05105  2F 

Study  of  Improving  Groundwater  Quality  by 

Ditch  Drains  and  Tube  Wells, 

W87-05107  5G 

Volatile  Organic  Scans:  Implications  for  Ground 

Water  Monitoring, 

W87-05142  5B 

New  Ground  Water  Survey  Tool:  The  Com- 
bined Cone  Penetrometer/Vadose  Zone  Vapor 
Probe, 
W87-05150  5B 

Advantage  of  Utilizing  Multiple  Recovery  Wells 

for  Aquifer  Restoration, 

W87-05155  5G 


St 
£ 


SU-35 


GROUNDWATER  STORAGE 


SUBJECT  INDEX 


GROUNDWATER  STORAGE 

Approach  to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

GROUNDWATER  YIELD 

Geophysical  Mapping  of  a  Buried  Basalt/Sedi- 
mentary Interface,  Eastern  Sudan, 
W87-05063  2F 

GROUT  CURTAINS 

Grout  and  Slurry  Walls  for  Hazwaste  Contain- 
ment: The  Down  Side, 
W87-04582  5G 

GROWTH 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

GROWTH  MEDIA 

Effect  of  Hydrophilic  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

GROWTH  RATES 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.   C.   (Blue  Green   Algae)   (Assimilation   des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

Seasonal  Patterns  of  Growth  and  Composition 
of  Phytoplankton  in  the  Lower  Chesapeake  Bay 
and  Vicinity, 
W87-04611  2L 

GUMBEL  DISTRIBUTION 

Estimation  Procedures  for  the  Type-1  Extreme 

Value  Distribution, 

W87-04402  7C 


GURI  PROJECT 

Final  Stage  of  Guri  Completed, 
W87-04780 


8A 


HABITAT  CHANGES 

Fish  Community  Structure  Response  to  Major 
Habitat  Changes  within  the  Littoral  Zone  of  an 
Estuarine  Coastal  Lake, 
W87-O4550  2H 

HABITATS 

Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

HALLSWORTH  SOIL 

Mole  Drainage  of  a  Hallsworth  Series  Soil, 
W87-04572  2G 


HALOGENATED  COMPOUNDS 

Field  Testing  of  a  Large  Volume  Liquid-Liquid 
Extraction  Device  for  Halogenated  Organics  in 
Natural  Waters, 
W87-04619  5A 

HAMBURG 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

Geogenic  Groundwater  Pollution  in  the  Ham- 
burg Region,  FR  Germany, 
W87-05126  5B 

HANFORD  RESERVATION 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

HARBORS 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-O4605  2L 


HARDNESS 

CARIX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

HARDWOOD 

Relationships  between  Water  Stress  and  Ultra- 
sound Emission  in  Apple  (Malus  x  domestica 
Borkh.), 
W87-04899  21 

HATCHING 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

HAZARDOUS  MATERIALS 

Hydrolytic  Stability  of  Chemicals  -  A  Compari- 
son of  EPA  and  OECD  Protocols  and  Sugges- 
tions for  a  Combined  Universal  Method, 
W87-04614  5A 

Negotiation   and   Mediation:   the   Newest   Ap- 
proach to  Hazardous  Waste  Facility  Siting, 
W87-04658  5G 

HAZARDOUS  WASTE  DISPOSAL 

In-Depth  Survey  and  Assessment  of  Deep  Injec- 
tion Wells  Used  to  Dispose  of  Hazardous  Waste 
-  Preliminary  Report, 
W87-05076  5E 

HAZARDOUS  WASTES 

Regulatory  Strategy  Governing  the  Discharge 
of  Hazardous  and  Nonhazardous  Waste  to  Land 
in  California, 
W87-O509O  5G 

Contrary  Waste  Site  Characteristics  -  Good  is 

Bad,  Bad  is  Good, 

W87-05091  5E 

Field  Screening  for  Organic  Contaminants  in 
Samples  from  Hazardous  Waste  Sites, 
W87-05144  5A 

Feasibility   of  Treating   Contaminated   Ground 

Water  at  a  Hazardous  Waste  Site, 

W87-05161  5D 

HEALTH  EFFECTS 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-04670  5C 

Residential   Health   Study   of  Families  Living 

Near  the   Drake  Chemical   Superfund  Site  in 
Lock  Haven,  Pennsylvania, 

W87-04827  5C 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 


Health  Impact  of  Acidic  Deposition, 
W87-04879 


5C 


HEAT  TRANSFER 

Heat  and  Mass  Transport  in  Saturated-Unsatu- 

rated  Groundwater  Flow, 

W87-05114  2F 

HEAVY  METALS 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Biological  Process  for  Sulphate  Removal  from 

Industrial  Effluents, 

W87-04484  5D 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 


und   Schwermetalldynamik   in   Waessrigen   Bo- 

denextrakten), 

W87-O4502  2G 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

Distribution  of  Cd,   Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Selenium  and  Heavy  Metals  in  San  Francisco 

Bay  Diving  Ducks, 

W87-04856  5B 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 


TBT:  An  Environmental  Dilemma, 
W87-04996 


5C 


Eichhornia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-05001  5C 

Biotoxicity   of  Trace   Metals   and   Composted 
Sludge/Mineral  Substrate  Interactions, 
W87-O5034  5E 

Metal   Associations   in   Anoxic   Sediments  and 
Changes  Following  Upland  Disposal, 
W87-O5035  5E 

HEPATOCYTES 

Use  of  Freshly  Prepared  Rat  Hepatocytes  to 

Study  Toxicity  of  Blooms  of  The  Blue-Green 

Algae  Microcystis  aeruginosa  and  Oscillatoria 

agardhii, 

W87-04536  5C 

HERBICIDES 

Solid-Phase  Extraction  and  Capillary  Gas  Chro- 
matographic Determination  of  Triazine  Herbi- 
cides in  Water, 
W87-04636  5A 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

HERBS 

Photosynthetic   Rate   and   Water   Relations   in 
Some  Forest  Herbs  in  Spring  and  Summer, 
W87-04868  21 

HETEROGENEOUS  SOILS 

Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 


SU-36 


SUBJECT  INDEX 


HYDRODYNAMIC  EQUATIONS 


HETEROTROPHIC  BACTERIA 

Process    for    Restoring    Nitrate    Contaminated 
Ground    Waters   by    Means   of   Heterotrophic 
Demtnfication  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 

HETEROZYGOSITY 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

HIGH  ROSS  DAM 

Paper  Dam:  The  Role  of  the  International  Joint 
Commission   in   the   Resolution   of  the   Skagit 
River-High  Ross  Dam  Controversy, 
W87-04816  6E 

HISTORY 

Unravelling  a  Century  of  Acid  Pollution, 
W87-04473  5B 

Effects  of  Uranium  Mill  Tailings  on  Ground 
Water  Quality:  A  Historical  Perspective, 
W87-O5081  5C 

HOEGLWALD 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

HOLTAN'S  INFILTRATION  EQUATION 

Parameter  Value  Prediction  for  Holtan's  Infiltra- 
tion Equation, 
W87-04929  2G 

HOMOGENEOUS  SOILS 

Effect  of  Radial  Flow  on  Deviations  from  Local 
Equilibrium   during   Sorting   Solute  Transport 
through  Homogeneous  Soils, 
W87-04759  5B 

HPLC 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,   Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

HUMAN  DISEASES 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 

W87-04773  8A 

HUMIC  ACIDS 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwermetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-04502  2G 

U02(2+)-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-04580  5B 

Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 

HYBRID  METHOD 

Hybrid  Method  for  Seasonal  Streamflow  Fore- 
casting, 
W87-04480  7A 


HYDRANT  PROTECTION  DEVICES 

Is  There  an  Answer  to  Hydrant  Tampering, 
W87-04981  5F 

HYDRANT  TAMPERING 

Is  There  an  Answer  to  Hydrant  Tampering, 
W87-04981  5F 

HYDRANTS 

Is  There  an  Answer  to  Hydrant  Tampering, 
W87-04981  5F 

HYDRAULIC  CONDUCTIVITY 

Predicting  Unsaturated  Hydraulic  Conductivity 

from  the  Soil  Water  Characteristic, 

W87-O4930  2G 

HYDRAULIC  DESIGN 

Hydraulic    Design   Algorithms   for   Pipe    Net- 
works, 
W87-04393  5F 

HYDRAULIC  ENGINEERING 

Dimensioning  Vertical  Lift  Gates, 

W87-04777  8C 

HYDRAULIC  EQUIPMENT 

Empirical  Formulae  for  Gate  Weights, 
W87-04778  8C 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-04980  8C 

HYDRAULIC  FRACTURING 

Hydraulic  Fracturing  in  Embankment  Dams, 
W87-04524  8A 

HYDRAULIC  MACHINERY 

Dimensioning  Vertical  Lift  Gates, 

W87-04777  8C 

Automated  Single-Pipe  Irrigation  System, 
W87-04931  3F 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-04980  8C 

Static     Mixers     Bring     Benefits     to     Water/ 

Wastewater  Operations, 

W87-04983  8C 

Double  Loop  Control  of  a  Hydro  Turbine  Unit, 
W87-05015  8C 

Trends  in  Selecting  and  Procuring  Hydro  Tur- 
bines, 
W87-O5019  8C 


Hydraulic  Research  in  China, 
W87-05023 


8B 


HYDRAULIC  NETWORK  EQUATIONS 

Hydraulic    Design   Algorithms   for   Pipe   Net- 
works, 
W87-04393  5F 

HYDRAULIC  PROPERTIES 

Effect  of  the  Structural  State  of  the  Ploughed 
Layer  On  Its  Water  Retention  (Effet  de  l'Etat 
Structural  d'une  Couche  Labouree  sur  sa  Reten- 
tion en  Eau), 
W87-04864  2G 

HYDRAULIC  RESEARCH 

Hydraulic  Research  in  China, 

W87-05023  8B 

HYDRAULIC  ROUGHNESS 

Hydraulics  of  Floodplain  Flows, 

W87-04768  2E 

HYDRAULIC  STRUCTURES 

Use  of  Structural  Anchors  in  Underground  Hy- 
draulic Structures, 
W87-04415  8A 

Land  Reclamation  Hydraulic  Structures, 
W87-O4770  8A 


HYDRAULIC  TURBINES 

Trends  in  Selecting  and  Procuring  Hydro  Tur- 
bines, 
W87-05019  8C 

HYDRAULICS 

Temperature  Effects  on  Drip  Line  Hydraulics, 
W87-04934  3F 

HYDROCARBONS 

Quantitative  Determination  of  Trace  Concentra- 
tion of  Organics  in  Water  by  Solvent  Extraction 
and  Fused  Silica  Capillary  Gas  Chromatogra- 
phy: Aliphatic  and  Polynuclear  Hydrocarbons, 
W87-04634  5A 

Transport   of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Transport   of  Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-04960  5B 

Petroleum  Hydrocarbons  and  Organic  Chemi- 
cals in  Ground  Water  -  Prevention,  Detection 
and  Restoration  -  A  Conference  and  Exposition. 
W87-05128  5G 

Multi-Phase  Transport  of  Petroleum  Hydrocar- 
bons in  the  Subsurface  Environment:  Theory 
and  Practical  Application, 
W87-05133  5B 

Biotransformation  of  Gasoline  Hydrocarbons  in 

Methanogenic  Aquifer  Material, 

W87-05137  5B 

Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 

Effects  of  Clay  Mineral-Organic  Matter  Com- 
plexes on  Gaseous  Hydrocarbon  Emissions  from 
Soils, 
W87-05141  5B 

Sampling  for  Trace  Level  Dissolved  Hydrocar- 
bons from  Recovery  Wells  Rather  than  Obser- 
vation Wells, 
W87-05143  5G 

Electromagnetic  Measurements  for  Subsurface 

Hydrocarbon  Investigations, 

W87-05149  5B 

Interpretation  of  Gas  Chromatography  Data  as  a 
Tool  in  Subsurface  Hydrocarbon  Investigations, 
W87-05151  5B 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

Biotransformation  of  Petroleum  Hydrocarbons 

in  Deep  Unsaturated  Sediments, 

W87-05158  5G 

Subsurface  Venting  of  Vapors  Emanating  from 
Hydrocarbon  Product  on  Ground  Water, 
W87-05162  5G 

HYDRODYNAMIC  DISPERSION 

Velocity-Dependent  Hydrodynamic  Dispersion 

During  Unsteady,  Unsaturated  Soil  Water  Flow: 

Experiments, 

W87-04951  5B 

HYDRODYNAMIC  EQUATIONS 

Analysis  of  Nonlinear  Muskingum  Flood  Rout- 
ing, 
W87-05024  2E 


a 


SU-37 


HYDRODYNAMICS 


SUBJECT  INDEX 


HYDRODYNAMICS 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

Waves  on  Distorted  Models  of  Outer  Harbors, 
W87-04417  8B 

Hydrodynamic  Pressures  on  Dams  with  Non- 
vertical  Upstream  Face, 
W87-04523  8A 

HYDROELECTRIC  PLANTS 

Vertical   Drainage   in   the   Foundation   of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8  A 

Low-head  Hydro  on  the  Austrian  Danube, 
W87-04771  8  A 

Machinery   and   Equipment   for   Micro   Hydro 

Plants, 

W87-04772  8C 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 

W87-04773  8A 

Environmental  Impact  of  the  Sanmen  Gorge 

Project, 

W87-04774  6G 

Binational  Gabcikovo-Nagymaros  Project, 
W87-04776  8A 


Final  Stage  of  Gun  Completed, 
W87-O4780 


8A 


Optimal  Sequencing  of  Hydropower  Stations, 
W87-04781  8C 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 

Water  Power  Taps  Into  Hazards, 

W87-04830  8H 

HYDROELECTRIC  POWER 

Small  Scale  Hydropower  and  Anadromous  Fish: 
Lessons  and  Questions  From  the  Winchester 
Dam  Controversy, 
W87-04440  6E 

Reviving  the  Federal  Power  Act's  Comprehen- 
sive Plan  Requirement:  A  History  of  Neglect 
and  Prospects  for  the  Future, 
W87-04441  6E 

Cumulative  Impacts  of  Hydropower  Develop- 
ment Under  NEPA, 
W87-04442  6E 

Hydro  and  the  Environment:   Evaluating   the 

Tradeoffs, 

W87-04775  6G 

Trends  in  Third  World  Hydro  Development, 
W87-04782  8A 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 

Trends  in  Selecting  and  Procuring  Hydro  Tur- 
bines, 
W87-05019  8C 

HYDROGEN  ION  CONCENTRATION 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 


Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

Studies  on  the  Environmental  Fate  of  Carbaryl 

as  a  Function  of  pH, 

W87-04876  5C 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

Eichhomia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-05001  5C 

HYDROGEOLOGICAL  MODELS 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

HYDROGEOLOGY 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 

HYDROGRAPH  ANALYSIS 

Approach  to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

HYDROGRAPHS 

Approach  to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

Frequency  Analysis  of  Low  Flows:  Hypotheti- 
cal Distribution  Methods  and  a  Physically  Based 
Approach, 
W87-04553  2E 

Influence  of  Soil  Macroporosity  on  Water  Re- 
tention, Transmission  and  Drainage  in  a  Clay 
SoU, 
W87-04571  2G 

Effect  of  Local  Ground  Slope  on  the  Perform- 
ance of  Tile  Drains  in  a  Clay  Soil, 
W87-04859  4A 

Parameter  Value  Prediction  for  Holtan's  Infiltra- 
tion Equation, 
W87-04929  2G 

HYDROLOGIC  ASPECTS 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-05003  4A 

HYDROLOGIC  BUDGET 

Current  Perspectives  on  the  Lake  Erie  Water 

Balance, 

W87-04745  2H 

Event-based  Simulation  Model  of  Moisture  and 
Energy  Fluxes  at  a  Bare  Soil  Surface, 
W87-04758  2G 

Effect  of  Water  Balance  on  Growth  and  Calci- 
um Mobilization  of  Embryonic  Painted  Turtles 
(Chrysemys  Picta), 
W87-04847  2H 

HYDROLOGIC  DATA 

Current  Perspectives  on  the  Lake  Erie  Water 

Balance, 

W87-04745  2H 


HYDROLOGIC  MODELS 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Responses  of  Hydrological  Systems  to  Changes 

in  Water  Quantity  and  Quality, 

W87-05101  4B 

HYDROLOGIC  SYSTEMS 

Responses  of  Hydrological  Systems  to  Changes 

in  Water  Quantity  and  Quality, 

W87-O5101  4B 

HYDROLOGICAL  PROPERTIES 

Review  of  Relationships  Between  Geophysical 

Factors  and  Hydrological  Characteristics  in  the 

Tropics, 

W87-04394  2A 

HYDROLOGICAL  REGIME 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

HYDROLOGY 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 

Implications  of  Sedimentological  and  Hydrolo- 
gical Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 

HYDROLYSIS 

Hydrolytic  Stability  of  Chemicals  -  A  Compari- 
son of  EPA  and  OECD  Protocols  and  Sugges- 
tions for  a  Combined  Universal  Method, 
W87-04614  5A 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

HYDROMETEOROLOGICAL  MODELS 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

HYDROPOWER  DEVELOPMENT 

Adaptive  Management:  Learning  From  the  Co- 
lumbia River  Basin  Fish  and  Wildlife  Program, 
W87-04436  6F 

HYDROXY  RADICALS 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

HYDROXY  ACETOPHENONE 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung,  Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

HYPOLIMNION 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 


SUBJECT  INDEX 


INTERNATIONAL  AGREEMENTS 


HYPOXIA 

Resistance  of  Nitrite-Exposed  Channel  Catfish, 

Ictalurus  Punctatus,  to  Hypoxia, 

W87-04660  5C 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5C 

ICE 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

Synoptic-Scale  Influences  of  Snow  Cover  and 

Sea  Ice, 

W87-04972  2C 

ICE  COVER 

Dispersion  in  Ice-Covered  Lakes, 

W87-04554  2H 

Dissolved-Oxygen  Depression  under  Ice  Cover 

in  Two  Yukon  Rivers, 

W87-04757  2C 


ICE  JAMS 

Record  St.  Clair  River  Ice  Jam  of  1984, 
W87-04392 


2C 


ICE-WATER  INTERFACE 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 


ICED  LAKES 

Dispersion  in  Ice-Covered  Lakes, 
W87-04554 


2H 


ICHTHYOPLANKTON 

Composition,  Seasonality  and  Distribution  of 
Ichthyoplankton  in  Port  Phillip  Bay,  Victoria, 
W87-05044  2L 

IMPLICIT  PROCEDURE 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

INCINERATION 

Wastewater  Renovation  in  a  Slash  Pine  Planta- 
tion Subjected  to  Prescribed  Burning, 
W87-04447  5E 

INDIA 

Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 


Managing  India's  Environment, 
W87-04995 


6E 


Hydrogeochemistry    of    Groundwater    in    the 

Delhi  Region  of  India, 

W87-05127  2F 

INDIAN  TREATY  RIGHTS 

Evolution  of  a  New  Comprehensive  Plan  for 
Managing  Columbia  River  Anadromous  Fish, 
W87-04443  6E 

INDICATOR  ORGANISMS 

Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

INDICATORS 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-04907  5F 

INDUS  RIVER 

Attempting  Flow  Forecasts  of  the  Indus  River, 

Pakistan,  Using  Remotely  Sensed  Snow  Cover 

Data, 

W87-04555  2E 


INDUSTRIAL  WASTE 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

INDUSTRIAL  WASTES 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Industrial  Waste  Reduction:  The  Process  Prob- 
lem, 
W87-04824  5E 

INDUSTRIAL  WASTEWATER 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-04620  5B 

Industrial  Waste  Reduction:  The  Process  Prob- 
lem, 
W87-04824  5E 

INELASTIC  DEFORMATIONS 

Strength  of  Lightly  Reinforced  Elements  in  a 
Compressed  Zone  with  Consideration  of  Inelas- 
tic Deformations  of  Concrete, 
W87-04419  8F 

INFECTION 

Use  of  Serum  Antibody  as  a  Means  to  Deter- 
mine Infections  from  Exposure  to  Wastewaters 
and  Refuse, 
W87-04668  5A 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

INFILTRATION 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte    Solutions 
Through  Soil  Columns, 
W87-04586  5B 

Linearized  Unsteady  Multidimensional  Infiltra- 
tion, 
W87-04761  2G 

Effect  of  the  Structural  State  of  the  Ploughed 
Layer  On  Its  Water  Retention  (Effet  de  l'Etat 
Structural  d'une  Couche  Labouree  sur  sa  Reten- 
tion en  Eau), 
W87-04864  2G 

Parameter  Value  Prediction  for  Holtan's  Infiltra- 
tion Equation, 
W87-04929  2G 

Steady  Infiltration  From  Spheroidal  Cavities  in 

Isotropic  and  Anisotropic  Soils, 

W87-O4950  2G 

INFILTRATION  BEDS 

Managing  Feedlot  Runoff  with  a  Settling  Basin 

Plus  Tiled  Infiltration  Bed, 

W87-04937  5G 

INFILTRATION  RATE 

Simulation  of  the  Seepage  Face  -  Limitations  of 

a  One-dimensional  Approach, 

W87-04405  2G 

INFORMATION  RETRIEVAL 

Information  Needs  for  Groundwater  Pollution 

Control, 

W87-04811  4B 


INJECTION  WELLS 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

In- Depth  Survey  and  Assessment  of  Deep  Injec- 
tion Wells  Used  to  Dispose  of  Hazardous  Waste 
-  Preliminary  Report, 
W87-05076  5E 

Evaluation  of  Confining  Layers  for  Containment 

of  Injected  Wastewater, 

W87-05078  5E 

Technological  Considerations  in  Class  I  Injec- 
tion Wells, 
W87-05079  5E 

INLAND  WATERS 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 

INLETS 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-04606  2L 

INORGANIC  ACIDS 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

INSECTICIDES 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-04520  5A 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

INSECTS 

Influence  of  Moisture  Stress  and  Induced  Resist- 
ance   in    Pondersosa    Pine,    Pinus    Ponderosa 
Dougl.  Ex.  Laws,  on  the  Pine  Sawfly,  Neodi- 
prion  Autumnalis  Smith, 
W87-04851  2D 

Effects  of  Small  Impoundments  on  Hydropsy- 
chid  Caddisfly  Production  in  Valley  Creek,  Min- 
nesota, 
W87-0501 1  2H 

INSTALLATION 

Design,  Installation  and  Operation  of  Withdraw- 
al Well  Contaminant  Recovery  Systems, 
W87-05154  5G 

INTAKES 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

INTEGRATED  RESOURCE  RECOVERY 

World  Bank  Series  on  Integrated  Resource  Re- 
covery, 
W87-04997  5E 

INTERAGENCY  COOPERATIONS 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

INTERFACES 

Solute  Transport  Parallel  to  an  Interface  Sepa- 
rating Two  Different  Porous  Materials, 
W87-04943  5B 

INTERNATIONAL  AGREEMENTS 

Binational  Gabcikovo-Nagymaros  Project, 
W87-04776  8A 


SU-39 


INTERNATIONAL  AGREEMENTS 


SUBJECT  INDEX 


Paper  Dam:  The  Role  of  the  International  Joint 
Commission   in   the   Resolution   of  the   Skagit 
River-High  Ross  Dam  Controversy, 
W87-04816  6E 

INTERNATIONAL  COOPERATION 

International  Cooperation  in  Water  Resources 
Management  -  Helping  Nations  to  Help  Them- 
selves, 
W87-04562  6F 

INTERRILL  EROSION 

Soil  Strength,  Slope,  and  Rainfall  Intensity  Ef- 
fects on  Interrill  Erosion, 
W87-04918  2J 

rNTERSTTTIAL  WATER 

Headspace  Equilibration  Technique  for  Meas- 
urement of  Dissolved  Gases  in  Sediment  Pore 
Water, 
W87-04629  2H 

INTRADUNAL  PONDS 

Vegetation  Patterns  in  and  Among  Pannes  (Cal- 
careous Intradunal  Ponds)  at  the  Indiana  Dunes 
National  Lakeshore,  Indiana, 
W87-O5030  2H 

INVERTEBRATES 

Spatial  and  Temporal  Variations  in  a  Communi- 
ty of  Nektobenthic  Invertebrates  from  Moreton 
Bay,  Queensland, 
W87-04612  2L 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-O5010  2H 

ION  CHROMATOGRAPHY 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

ION  EXCHANGE 

Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

State  of  the  Art  of  Nitrate  Elimination  in  the 
Drinking  Water  Treatment  Process, 
W87-04790  5F 

CARLX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

ION  TRANSPORT 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte     Solutions 
Through  Soil  Columns, 
W87-04586  5B 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

IONS 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  1m  Boden), 
W87-04501  2G 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

Speciation,  Photosensitivity,  and  Reactions  of 
Transition  Metal  Ions  in  Atmospheric  Droplets, 
W87-04686  2B 


Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Ionic  Composition  of  Isoetes  setacea  Plants 
during  Reactivation  by  Rehydration,  (Les  Ten- 
eurs  Ioniques  des  Plants  d'Isoetes  setacea  au 
Cours  de  la  Reactivation  par  Rehydratation), 
W87-04818  21 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-O50O7  21 

HUSH  SEA 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 


Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889 


5B 


IRON 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 

IRRIGATED  LAND 

Habitat  Use  of  Irrigated  Lands  by  California 

Quail  in  Nevada, 

W87-04871  6G 

IRRIGATION 

Wastewater  Renovation  in  a  Slash  Pine  Planta- 
tion Subjected  to  Prescribed  Burning, 
W87-04447  5E 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwermetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-O4502  2G 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-O4503  5C 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 

Characterization  and  Inventory  of  Ectomycorr- 
hizae  on  Spruce  in  the  Hoeglwald  and  Their 
Reaction  to  Acid  Precipitation  (Charakterisier- 
ung  und  Inventur  der  Fichten-Mycorrhizen  im 


Hoeglwald   und   Deren   Reaktionen   auf  Saure 

Beregnung), 

W87-04506  5C 

Foliar  Leaching  from  a  Spruce  Canopy  (Picea 
abies  (L.)  Karst)  by  Acid  Irrigation  (Stoffaus- 
waschung  aus  Fichtenkronen  (Picea  Abies  (L.) 
Karst)  durch  Saure  Beregnung), 
W87-O4509  5C 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Effect  of  Subsoiling  and  Irrigation  on  Potato 

Production, 

W87-04913  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-04920  3F 

IRRIGATION  EFFECTS 

Comparing  Sprinkler  Irrigation  and  Flood  Irri- 
gation for  Rice, 
W87-04368  3F 

Effect  of  Simulated  Wet  Spring  Conditions  on 
the  Relative  Efficiency  of  Three  Forms  of  Ni- 
trogen Fertilizer  on  Grassland, 
W87-04385  2D 

Influence  of  Irrigation  on  Matric  Potentials  and 
Soil  Moisture  in  the  Hoeglwald  Experiment 
(Einfluss  der  Beregnung  auf  Matrixpotentiale 
und  Bodendurchfeuchtung  im  Hoeglwald  Ex- 
periment), 
W87-O450O  2G 

Water  Use  Efficiencies  in  Relation  to  Sugarcane 

Yields, 

W87-04576  2D 

Ryegrass  Establishment  and  Yield  in  Relation  to 

Pesticide   Treatment,    Irrigation   and   Fertiliser 

Level, 

W87-04857  3F 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Water  Management  Effects  on  N-Use  by  Corn 

and  Sugarbeets, 

W87-04932  3F 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

Effect  of  Irrigated  Agriculture  on  Underlying 

Groundwater, 

W87-05102  5C 

Influence  of  Irrigation  and  Nitrogen  Fertiliza- 
tion on  Groundwater  Quality, 
W87-05103  5C 

HtRIGATION  EFFICIENCY 

Agricultural  Water  Demand  in  Northeast  Lou- 
isiana, 1982-2000, 
W87-04367  6D 


SUBJECT  INDEX 


LAKE  ACIDIFICATION 


Irrigation   Scheduling   and   Watermelon    Yield 

Model  for  the  Jordan  Valley, 

W87-04852  3F 

Physiological  Basis  of  Irrigation  Scheduling  for 
Seed  Production  in  Egyptian  Clover  Syn.  Ber- 
seem  (Trifolium  Alexandrinum  L.)  Crop, 
W87-04878  3F 

Relationships  between  Water  Stress  and  Ultra- 
sound Emission  in  Apple  (Malus  x  domestica 
Borkh.), 
W87-04899  21 

IRRIGATION  PRACTICES 

Irrigation   Scheduling   and    Watermelon    Yield 

Model  for  the  Jordan  Valley, 

W87-04852  3F 

IRRIGATION  REQUIREMENTS 

Watermelon     (Citrullus     lanatus)     Production 
Under   Mulch   and   Trickle    Irrigation   in   the 
Jordan  Valley, 
W87-04877  2D 

IRRIGATION  SCHEDULING 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

IRRIGATION  SYSTEMS 

Automated  Single-Pipe  Irrigation  System, 
W87-04931  3F 

Temperature  Effects  on  Drip  Line  Hydraulics, 
W87-04934  3F 

IRRIGATION  WATER 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

Electronic    Flowmeter    for    Irrigation    Water 
Based  on  a  Plate  Orifice  ('n  Elektroniese  Deur- 
stromingsmeter  vir  Besproeiingswater,  Gebaseer 
op  'n  plaatmondstuk), 
W87-04487  7B 

ISOETES 

Ionic  Composition  of  Isoetes  setacea  Plants 
during  Reactivation  by  Rehydration,  (Les  Ten- 
eurs  Ioniques  des  Plants  d'Isoetes  setacea  au 
Cours  de  la  Reactivation  par  Rehydratation), 
W87-04818  21 

ISOLATION 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic    Compounds    -    Assay    in 
Swine  Waste, 
W87-04627  5D 

ISOTOPE  STUDIES 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphotic  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-04406  2H 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 
tion of  (3H)Thymidine  in  DNA  Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 


Effects  of  Temperature  on  86Rb  Uptake  by  Two 

Species     of     Chlamydomonas     (Chlorophyta, 

Chlorophyceae), 

W87-04541  2C 

Responses  of  the  Lobelia-Epiphyte  Complex  to 

Liming  of  an  Acidified  Lake, 

W87-04547  5G 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

1.  The  Great  Artesian  Basin,  Australia, 
W87-04961  2F 

Chlorine  36  Dating  of  Very  Old  Groundwater: 

2.  Milk  River  Aquifer,  Alberta,  Canada, 
W87-04962  2F 

Generation  of  Ground- Water  Age  Distributions, 
W87-05067  2F 

ISOTOPIC  TRACERS 

Geochemical     Parameters     as     Indicators     for 

Groundwater  Flow, 

W87-05121  2F 

Determination  of  Groundwater  Movement  by 

Means  of  Environmental  Isotopes:  State  of  the 

Art, 

W87-05122  2F 

Detection    of    Subsurface    Seepage     Between 

Aquifers  by  Hydrochemical  and  Environmental 

Isotopic  Techniques  -  A  Case  Study  from  South 

Australia, 

W87-05124  5B 

ISOTPE  STUDD2S 

Amino  Acids  Uptake  of  Oscillatoria  albescens 

D.   C.   (Blue   Green   Algae)  (Assimilation  des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-04407  5B 

JAPAN 

Salt  Contamination  of  a  Coastal  Confined  Aqui- 
fer, 
W87-05120  5B 

JORDAN 

Irrigation    Scheduling   and   Watermelon   Yield 

Model  for  the  Jordan  Valley, 

W87-04852  3F 

Watermelon     (Citrullus     lanatus)     Production 
Under    Mulch    and    Trickle    Irrigation    in    the 
Jordan  Valley, 
W87-04877  2D 

JURISDICTION 

Paper  Dam:  The  Role  of  the  International  Joint 
Commission   in   the   Resolution   of  the   Skagit 
River-High  Ross  Dam  Controversy, 
W87-04816  6E 

KAISIADORYS  PUMPED-STORAGE  STATION 

Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8A 

KALMAN  FTLTERS 

Kalman  Filter  in  Groundwater  Basin  Simulation 
-  A  Sensitivity  Study  with  a  Synthetic  Example, 
W87-05115  4B 


KARST 

Contribution  to  the  Study  of  Temporal  Vari- 
ations in  the  Chemistry  of  Spring  Water  in  Kar- 
stified  Carbonate  Rocks, 
W87-04563  2F 

KENETICS 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  I. 
Effects  on  the  Kinetics  of  Soluble  P  in  Soil, 
W87-04892  2G 

KERNEL  FUNCTION  TECHNIQUE 

Pumping  Test  Analysis  in  Large  Diameter  Wells 
with  a  Seepage  Face  by  Kernel  Function  Tech- 
nique, 
W87-05070  4B 

KINETICS 

Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

Kinetic-fluorimetric  Determination  of  Selenium 
in  the  Environment  with  Use  of  Methylene  Blue, 
W87-04631  5  A 

Kinetics  of  Hydrogen  Peroxide-Sulfur(IV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Kinetics  of  Formaldehyde-S(rV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

KRIGING 

Spatial  and  Temporal   Pattern  of  Sulfate  and 

Nitrate  Wet  Deposition  in  Ontario, 

W87-04719  5B 

Uncertainties  in  Estimating  Areal  Means:  With 
Applications  to  NADP/NTN  Data, 
W87-04722  5B 

Simple  Model  for  Spatial-Temporal  Processes, 
W87-04970  2A 

KUIBYSHEV  RESERVOIR 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical  Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

LABORATORY  EQUD7MENT 

New  Ground  Water  Survey  Tool:  The  Com- 
bined Cone  Penetrometer/Vadose  Zone  Vapor 
Probe, 
W87-05150  5B 

LAGOONS 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-04606  2L 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-04608  2L 

LAGRANGIAN  RESHHJAL  CURRENT 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  1.  Lagrangian  Residual  Cur- 
rent, 
W87-04752  2L 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

LAKE  ACIDIFICATION 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 


i 
X 


SU-41 


LAKE  ACIDIFICATION 


SUBJECT  INDEX 


PIRLA  Project  (Paleoecological   Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,   New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

Evidence   for   Recent   Acidification   of  Lentic 

Soft  Waters  in  the  Netherlands, 

W87-04731  5B 

LAKE  ALGONQUIN 

Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

LAKE  BEDS 

Vegetation  Colonizing  the  Bed  of  a  Recently 
Drained  Thermokarst  Lake  (Illisarvik),  North- 
west Territories, 
W87-O5062  21 

LAKEBIWA 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphoric  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-04406  2H 

LAKE  ERIE 

Current  Perspectives  on  the  Lake  Erie  Water 

Balance, 

W87-04745  2H 

First  Records  of  a  European  Cladoceran,  Bytho- 
trephes  cederstroemi,  in  Lakes  Erie  and  Huron, 
W87-04751  2H 

LAKEHALLWIL 

Horizontal  Sedimentation  Differences  in  a  Eu- 

trophic  Swiss  Lake, 

W87-04433  2H 

LAKE  HURON 

Migration  of  Reactor-Produced  Tritium  in  Lake 

Huron, 

W87-04579  5B 

First  Records  of  a  European  Cladoceran,  Bytho- 
trephes  cederstroemi,  in  Lakes  Erie  and  Huron, 
W87-04751  2H 


LAKE  LEVEL 

Record  St.  Clair  River  Ice  Jam  of  1984, 
W87-04392 


2C 


LAKE  MICHIGAN 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

LAKE  MORPHOMETRY 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-05056  2H 

LAKE  NOKOUE 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-04608  2L 

LAKE  RESTORATION 

Restoration  of  Two  Lowland  Lakes  by  Isolation 
from  Nutrient-Rich  Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  5G 

LAKE  SEDIMENTS 

Review  of  the  Chemical  Record  in  Lake  Sedi- 
ment of  Energy  Related  Air  Pollution  and  Its 
Effects  on  Lakes, 
W87-04726  5B 

Diatom-based    pH    Reconstruction    Studies    of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 


Polluted  Precipitation  and  the  Geochronology 
of  Mercury   Deposition   in   Lake  Sediment  of 
Northern  Minnesota, 
W87-04733  5B 

Restoration  of  Two  Lowland  Lakes  by  Isolation 
from   Nutrient-Rich  Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  5G 

LAKE  TAPS 

Water  Power  Taps  Into  Hazards, 

W87-04830  8H 

LAKES 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 

Effect    of    Short-Term    Acidification    During 
Spring    Snowmelt    on    Selected    Mollusca    in 
South-central  Ontario, 
W87-04454  5C 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 

Lake  Resources  at  Risk  to  Acidic  Deposition  in 

the  Upper  Midwest, 

W87-O4530  5B 

Use  of  Freshly  Prepared  Rat  Hepatocytes  to 

Study  Toxicity  of  Blooms  of  The  Blue-Green 

Algae  Microcystis  aeruginosa  and  Oscillatona 

agardhii, 

W87-04536  5C 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 


Water  Power  Taps  Into  Hazards, 
W87-O4830 

Battling  a  Rising  Great  Salt  Lake, 
W87-04837 


8H 


4A 


Dispersion  in  Ice-Covered  Lakes, 
W87-04554 


2H 


Is  Speciation  of  Demersal  Fishes  in  Lake  Tan- 
ganyika  Restrained   by   Physical   Limnological 
Conditions, 
W87-04654  2H 

Quantity  of  Lead  Shot,  Nylon  Fishing  Line  and 

Other   Litter   Discarded   at   a   Coarse   Fishing 

Lake, 

W87-04657  5B 

Acid  Deposition  and  Effects  in  Nordic  Europe. 
Damage   to   Fish   Populations   in    Scandinavia 
Continue  to  Apace, 
W87-04698  5C 

Rain,  Snow  and  Lake  Water  Chemistry  on  and 

Near    the     Precambrian    Shield    of    Western 

Canada, 

W87-O4702  2B 

Review  of  the  Chemical  Record  in  Lake  Sedi- 
ment of  Energy  Related  Air  Pollution  and  Its 
Effects  on  Lakes, 
W87-04726  5B 

Changes  in  Fish  Populations  in  Southernmost 

Norway  During  the  Last  Decade, 

W87-04730  5C 


Plant  Viruses  in  Rivers  and  Lakes, 
W87-04821 


5A 


Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 

Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

Natural    and   Anthropogenic   Causes   of   Lake 

Acidification  in  Nova  Scotia, 

W87-04985  5B 

Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-O5002  5B 

Bogs  as  Beaver  Habitat  in  North-Central  Minne- 
sota, 
W87-05029  2H 

Historical  and  Ecological  Sources  of  Variation 
Among  Lake  Populations  of  Threespine  Stickle- 
backs, Gasterosteus  aculeatus,  Near  Cook  Inlet, 
Alaska, 
W87-05046  2H 

LAKES  ONTARIO 

Bythotrephes  Cederstroemi  (Schoedler).  (Cerco- 

pagidae:  Cladocera):  A  new  Record  for  Lake 

Ontario, 

W87-04750  2H 

LAND  APPLICATION 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

Sludge  Processing  Effect  on  Compost  Quality, 
W87-04800  5D 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

LAND  DEVELOPMENT 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-05003  4A 

LAND  DISPOSAL 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Effect  of  Cadmium-  and  Zinc-treated  Sludge  on 
Yield  and  Cadmium-Zinc  Uptake  of  Corn, 
W87-04446  5C 

Wastewater  Renovation  in  a  Slash  Pine  Planta- 
tion Subjected  to  Prescribed  Burning, 
W87-04447  5E 

Characterization  of  Cadmium  and  Zinc  in  Four 

Soils  Treated  with  Sewage  Sludge, 

W87-04448  5C 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 

Plant   Availability   of  Phosphorus   in   Sewage 

Sludge  Compost, 

W87-04451  5B 

Linear  Alkylbenzene  Sulfonates  (LAS)  in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 


SU-42 


SUBJECT  INDEX 


LIGHT  ADAPTATION 


Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Agronomic  Value  of  The  Sewage  Sludge  of 

Tenerife.  Composting, 

W87-04626  5E 

Agronomic  Value  of  the  Sewage  Sludge  of  Ten- 
erife. Physico-chemical  Characteristics  of  the 
Refuse-Sludge  Compost  and  Related  Products, 
W87-04628  5E 

Implementing    Direct    Filtration    and    Natural 

Freezing  of  Alum  Sludge, 

W87-04641  5F 


Land  Application  on  the  Rise, 
W87-04798 


5E 


Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

Metal  Associations  in  Anoxic  Sediments  and 
Changes  Following  Upland  Disposal, 
W87-05035  5E 

Regulatory  Strategy  Governing  the  Discharge 
of  Mining  Waste  to  Land  in  California, 
W87-05080  5G 

Regulatory  Strategy  Governing  the  Discharge 
of  Hazardous  and  Nonhazardous  Waste  to  Land 
in  California, 
W87-O5090  5G 

LAND  DISPOSAL  UNITS 

Review  and  Evaluation  of  Current  Design  and 
Management    Practices    for    Land    Treatment 
Units  Receiving  Petroleum  Wastes, 
W87-04581  5D 

LAND  MANAGEMENT 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-O5003  4A 


LAND  RECLAMATION 

Land  Reclamation  Hydraulic  Structures, 
W87-O4770 


8A 


LAND  USE 

Degradation  of  Groundwater  Resources  Caused 

by  Inadvertent  Land  Misuse, 

W87-05116  5C 

LANDFILLS 

Comparison  of  Three  Risk  Assessment  Tech- 
niques for  Evaluating  a  Hazardous  Waste  Land- 
fill, 
W87-04583  5E 

Evaluation  of  the  Performance  of  Zone  of  Satu- 
ration Landfills  in  Wisconsin, 
W87-05094  5B 

Vertical  Movement  of  Ground  Water  Under  a 

Landfill,  Anchorage,  Alaska, 

W87-05096  2F 

LANDSAT 

Identifying  Hydro  Resources  with  Enhanced 

Satellite  Imagery, 

W87-04779  7B 

LARVAE 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-04605  2L 

LEACHATES 

Grout  and  Slurry  Walls  for  Hazwaste  Contain- 
ment: The  Down  Side, 
W87-04582  5G 


LEACHING 

Leaching  of  Phenolic  Compounds  from  Leaf 
and  Needle  Litter  of  Several  Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

Foliar  Leaching  from  a  Spruce  Canopy  (Picea 
abies  (L.)  Karst)  by  Acid  Irrigation  (Stoffaus- 
waschung  aus  Fichtenkronen  (Picea  Abies  (L.) 
Karst)  durch  Saure  Beregnung), 
W87-O4509  5C 

Nitrate  Leaching  From  a  Small,  Underdrained, 

Grassland,  Clay  Catchment, 

W87-04575  5B 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte    Solutions 
Through  Soil  Columns, 
W87-04586  5B 

Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 

Rapid  Assessment  Methodology  for  Leaching  of 

Agricultural  Chemicals, 

W87-05085  SB 

LEAD 

Distribution  of  Cd,  Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  SB 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-04707  5B 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

LEAD  OXIDE 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

LEAK  DETECTORS 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-05073  5G 

LEAKAGE 

Hydraulic  Fracturing  in  Embankment  Dams, 
W87-04524  8A 

Water  Contamination  Caused  by  Gasoline  Per- 
meating a  Polybutylene  Pipe, 
W87-04905  5B 

Management  of  Gasoline  Leaks  -  A  Positive 

Outlook, 

W87-05074  5G 

Ground-Surface    Interaction   in   Promotion   of 
Contamination  by  Underground  Storage  Tank 
Leakage:  A  Case  Study, 
W87-05135  5B 

LEAKS 

Regulator's  Perspective  on  Prevention  of  Leaks 
from  Underground  Storage  Systems, 
W87-05129  5G 

LEAST  SQUARES  METHOD 

Analysis  of  Long-Term  Ecological  Data  Using 
Categorical  Time  Series  Regression, 
W87-05049  81 

LEAVES 

Leaching  of  Phenolic  Compounds  from  Leaf 
and  Needle  Litter  of  Several  Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 


Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

Lignin  and  Fiber  Content  of  FPOM  Generated 
by  the  Shredders  Tipula  Abdominalis  (Diptera: 
Tipulidae)  and  Tallaperla  Cornelia  (Needham 
and  Smith)  (Plecoptera:  Peltoperlidae), 
W87-04412  2H 

Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-05039  21 


LEGAL  ASPECTS 

Price  Groundwater  Job  Stays  on  Hold, 
W87-04479 


5G 


Negotiation   and   Mediation:   the   Newest  Ap- 
proach to  Hazardous  Waste  Facility  Siting, 
W87-04658  5G 

Countering  Environmental  Crimes, 

W87-04659  6E 

Restrictive  Specifications, 

W87-04979  6E 

Managing  India's  Environment, 

W87-04995  6E 

LEGISLATION 

Full  Speed  Ahead:  Water  Resources  Bill  Pumps 

Money  and  Energy  to  Corps, 

W87-04372  6E 

LEGUMES 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2S04, 
W87-04897  3C 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-05007  21 

LEPTOSPIROSIS 

Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

LICHENS 

Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-O4707  SB 

LIFE  HISTORY  STUDIES 
Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Life  Histories  of  Limnephilus  externus  Hagen, 
Anabolia  bimaculata  (Walker),  and  Nemotaulius 
hostilis  (Hagen)  (Trichoptera,  Limnephilidae)  in 
a  Pond  in  Southern  Alberta,  Canada, 
W87-05047  2H 


LIFT  GATES 

Dimensioning  Vertical  Lift  Gates, 
W87-04777 


8C 


LIGAND  COMPLEXES 

Coordinative  Interactions  Between  Soil  Solids 

and  Water  -  An  Aquatic  Chemist's  Point  of 

View, 

W87-04584  2K 

LIGHT  ADAPTATION 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 


a 
X 


SU-43 


LIGHT  QUALITY 


SUBJECT  INDEX 


LIGHT  QUALITY 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

LIGHTNING 

Abnormal   Polarity   of  Thunderclouds   Grown 

from  Negatively  Charged  Air, 

W87-04476  2B 

LIGNINS 

Lignin  and  Fiber  Content  of  FPOM  Generated 
by  the  Shredders  Tipula  Abdominalis  (Diptera: 
Tipulidae)  and  Tallaperla  Cornelia  (Needham 
and  Smith)  (Plecoptera:  Peltoperlidae), 
W87-04412  2H 

LIGNOCELLULOSE 

Degradation  of  Spartina  Lignocellulose  by  Indi- 
vidual and  Mixed  Cultures  of  Salt-Marsh  Fungi, 
W87-04819  5C 

LIGUSTRUM 

Effect  of  Hydrophihc  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

LIMING 

Investigations  about  the  Effects  of  Acid  Deposi- 
tion and  Compensative  Liming  in  the  Forest 
Objectives  Installation  and  Hitherto  Realization 
of  the  Field  Experiment  Hoeglwald  Inclusive 
Accompanying  Investigations  Utersuchungen 
ueber  die  Auswirkungen  des  Sauren  Regens  und 
der  Kompensatorischen  Kalkung  im  Wald  Ziel- 
setzung,  Anlage  und  Bisherige  Durchfuehrung 
des  Freilandsexperiments  Hoeglwald  Einsch- 
liesslich  Begleitender  Untersuchungen), 
W87-04499  5C 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwermetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-O4502  2G 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-O4503  5C 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhmerung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

Effect  of  Simulated  Acid  Rain  and  Liming  on 
Nematodes  (Einfluss  der  Sauren  Beregnung  und 
Kalkung  auf  die  Nematodenfauna), 
W87-04507  5C 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,   Artenmaechtigkeit   und   Naehrstoffversor- 


gung    der    Bodenvegetation    eines    Fichtcnbes- 

tandes), 

W87-04508  5C 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

Responses  of  the  Lobelia-Epiphyte  Complex  to 

Liming  of  an  Acidified  Lake, 

W87-04547  5G 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 

Paul  and  Peter  Lakes:  A  Liming  Experiment 

Revisited, 

W87-05031  5G 

LIMITING  NUTRIENTS 

Nutrient  Limitation  of  the  Bottom-Ice  Microal- 
gal  Biomass  (Southeastern  Hudson  Bay,  Canadi- 
an Arctic), 
W87-04426  2C 

LIMNOLOGY 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical  Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphotic  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-04406  2H 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-04608  2L 

Is  Speciation  of  Demersal  Fishes  in  Lake  Tan- 
ganyika  Restrained   by   Physical   Limnological 
Conditions, 
W87-04654  2H 

Diatom-Inferred  pH  Calibration  of  Lakes  near 

Wawa,  Ontario, 

W87-04938  5A 

Paul  and  Peter  Lakes:  A  Liming  Experiment 

Revisited, 

W87-05031  5G 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-O5053  2H 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-O5054  2H 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-05056  2H 


LINDANE 

Filtering  Activity  of  Daphnia  in  Low  Concen- 
trations of  a  Pesticide, 
W87-04435  5C 

Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-O50O2  5B 

LINEAR  ALKYLBENZENE  SULPHONATES 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

LIQUID  CHROMATOGRAPHY 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

LIQUID  LEVEL 

Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

LIQUID  WASTES 

World  Bank  Series  on  Integrated  Resource  Re- 
covery, 
W87-04997  5E 

LITERATURE  REVIEWS 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-04980  8C 

LITTER 

Quantity  of  Lead  Shot,  Nylon  Fishing  Line  and 

Other   Litter   Discarded   at   a   Coarse   Fishing 

Lake, 

W87-04657  5B 

LITTORAL  SLOPE 

Littoral  Slope  as  a  Predictor  of  the  Maximum 
Biomass  of  Submerged  Macrophyte  Communi- 
ties, 
W87-04431  2H 

LITTORAL  ZONE 

Fish  Community  Structure  Response  to  Major 
Habitat  Changes  within  the  Littoral  Zone  of  an 
Estuarine  Coastal  Lake, 
W87-O4550  2H 

LTTTORINA 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

LIVER 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-04820  5C 

LOCK  HAVEN 

Residential   Health   Study   of  Families   Living 
Near  the   Drake  Chemical   Superfund   Site   in 
Lock  Haven,  Pennsylvania, 
W87-04827  5C 

LONG  ISLAND 

Pumping  from  Multiple  Wells  Reduces  Water 
Production  Requirements:  Recovery  of  Motor 
Vehicle  Fuels,  Long  Island,  N.Y., 
W87-05152  5F 

LONG-RANGE  FORECASTING  METHODS 

Experimental    Monthly    Long-range    Forecasts 
for  the  United  Kingdom:  Part  I.  Description  of 
the  Forecasting  System, 
W87-04374  2B 

LONG  TERM  PLANNING 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 


SU-44 


SUBJECT  INDEX 


MASS  TRANSFER  RESISTANCE 


LOTIC  ENVIRONMENT 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

LOUISIANA 

Agricultural  Water  Demand  in  Northeast  Lou- 
isiana, 1982-2000, 
W87-04367  6D 

Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

LOW  FLOW 

Frequency  Analysis  of  Low  Flows:  Hypotheti- 
cal Distribution  Methods  and  a  Physically  Based 
Approach, 
W87-04553  2E 

LUCERNE 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

LYSIMETERS 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

MACROBENTHOS 

New  Method  for  Detecting  Pollution  Effects  on 
Marine  Macrobenthic  Communities, 
W87-04539  5C 

Spatial  Patterns  in  the  Macrobenthic  Communi- 
ties of  the  Hawkesbury  Estuary,  New  South 
Wales, 
W87-05045  2L 

MACRODISPERSION 

Random  Walk  Method  for  the  Simulation  of 
Macrodispersion  in  a  Stratified  Aquifer, 
W87-05109  2F 

MACROINVERTEBRATES 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-O4603  2L 

MACROPHYTES 

Littoral  Slope  as  a  Predictor  of  the  Maximum 
Biomass  of  Submerged  Macrophyte  Communi- 
ties, 
W87-04431  2H 

85-Year   History   of  the   Aquatic   Macrophyte 
Species  Composition  in  a  Eutrophic  Prairie  Lake 
(United  States), 
W87-04548  2H 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-05056  2H 

MAGIC  MODEL 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 

MAGNESIUM 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 


produktion  Junger  Fichten  (Picea  Abies  (L.) 

Karst)), 

W87-04489  5C 

MAINTENANCE 

Restoring  the  Flow  of  a  Finished  Water  Pipe- 
line, 
W87-04904  5F 

Trends  in  Selecting  and  Procuring  Hydro  Tur- 
bines, 
W87-05019  8C 

MALATHION 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-O4520  5A 

MANAGEMENT  PLANNING 

Water  Treatment  Enters  'A  New  Era', 
W87-04370  5G 

Full  Speed  Ahead:  Water  Resources  Bill  Pumps 

Money  and  Energy  to  Corps, 

W87-04372  6E 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 

Management  of  Water  Resources  -  Role  of  the 

Water  Suppliers, 

W87-04788  5F 

Distribution  and  Transportation  of  Water  -  The 

Present  State  of  the  Art  and  a  Look  into  the 

Future, 

W87-04789  5F 

Information  Needs  for  Groundwater  Pollution 

Control, 

W87-04811  4B 

Local  Finance  and  Policy  for  Groundwater  Pro- 
tection, 
W87-04813  9D 

Effectiveness  and  Equity  of  Groundwater  Man- 
agement Methods  in  the  Western  United  States, 
W87-04815  6E 

Conceptual  Design  for  a  Groundwater  Quality 

Monitoring  Strategy, 

W87-04817  7  A 

MANAGEMENT  PRACTICES 

Review  and  Evaluation  of  Current  Design  and 
Management    Practices    for    Land    Treatment 
Units  Receiving  Petroleum  Wastes, 
W87-04581  5D 

MANAGMENT  PLANNING 

International  Cooperation  in  Water  Resources 
Management  -  Helping  Nations  to  Help  Them- 
selves, 
W87-04562  6F 

MANGANESE 

Manganese    Oxidation    by    Spores    and    Spore 

Coats  of  a  Marine  Bacillus  Species, 

W87-04462  2K 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-O4501  2G 


Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

MANGROVE  SWAMPS 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

mas  de  Pernambuco), 

W87-04916  2L 

MANURE 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

MAPPENG 

Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

MARINE  BACTERIA 

Manganese    Oxidation    by    Spores    and    Spore 

Coats  of  a  Marine  Bacillus  Species, 

W87-04462  2K 

MAREVE  ENVIRONMENT 

New  Method  for  Detecting  Pollution  Effects  on 
Marine  Macrobenthic  Communities, 
W87-04539  5C 

Oil  Pollution:  A  Decade  of  Research  and  Moni- 
toring, 
W87-04843  5B 

MAIUNE  POLLUTION 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

MARINE  SEDIMENTS 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

MARL 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

MARSH  GRASSES 

Predation  by  Callinectes  Sopidus  (Rathbun) 
Within  Spartina  Alterniflora  (Loisel)  Marshes, 
W87-04543  2L 

MARSHES 

Implications  of  Marsh  Size  and   Isolation   for 

Marsh  Bird  Management, 

W87-04872  6G 

MASS  TRANSFER 

Transient    Mass-transport    in    the    Presence    of 
Non-linear  Physico-chemical  Interaction  Laws: 
Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 

MASS  TRANSFER  RESISTANCE 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 


a 
X 


SU-45 


MASS  TRANSPORT 


SUBJECT  INDEX 


MASS  TRANSPORT 
Predicting  Mass  Transport  in  Discrete  Fracture 
Networks  With  the  Aid  of  Geometrical  Field 
Data, 
W87-04956  5B 

Heat  and  Mass  Transport  in  Saturated-Unsatu- 

rated  Groundwater  Flow, 

W87-05114  2F 

MASSACHUSETTS 

Development  and   Implementation  of  Regula- 
tions  to   Control    Underground    Fuel    Storage 
Tanks  on  Cape  Cod, 
W87-O5072  5G 

MATERIALS  TESTING 

Epichlorohydrin    in    Secondary    Containment 

Systems, 

W87-05075  5G 

Technological  Considerations  in  Class  I  Injec- 
tion Wells, 
W87-05079  5E 

New  Composite  Liner  for  Hazardous  Waste  Im- 
poundments, 
W87-05097  5E 

Laboratory  Evaluation  of  Slurry  Wall  Materials 
of  Construction  to  Prevent  Contamination  of 
Groundwater  from  Organic  Constituents, 
W87-05098  5G 

MATHEMATICAL  ANALYSIS 

Approach  to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

Ecosystem's  Memory  in  the  Context  of  Structur- 
al Dynamics, 
W87-O50O4  2H 

MATHEMATICAL  EQUATION 

Hydrodynamic  Pressures  on  Dams  with  Non- 
vertical  Upstream  Face, 
W87-04523  8A 

MATHEMATICAL  EQUATIONS 

Interception  of  Rainfall  in  a  Hedgerow  Apple 

Orchard, 

W87-04397  2B 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

Approach  to  the  Mathematical  Expression  of 
Recession  Curves, 

W87-04485  2E 


Dispersion  in  Ice-Covered  Lakes, 
W87-04554 


2H 


Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 

Study  of  Tracer  Movement  Through  Unsaturat- 
ed Sand, 
W87-04594  2G 

Time-domain  Reflectometry  Method  for  Meas- 
uring Soil  Water  Content  and  Salinity, 
W87-04595  2G 

Chemical  Transport  Under  No-till  Field  Condi- 
tions, 
W87-04596  5B 


Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

Avoidance  Behavior  and  Swimming  Activity  of 

Fish  to  Determine  pH  Changes, 

W87-04661  5C 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-04670  5C 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

Nonisothermal  Emissivity  and  Absorptivity  For- 
mulation for  Water  Vapor, 
W87-04680  2A 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Linearized  Unsteady  Multidimensional  Infiltra- 
tion, 
W87-04761  .       ,2G 

Soil  Strength,  Slope,  and  Rainfall  Intensity  Ef- 
fects on  Interrill  Erosion, 
W87-04918  2J 

Temperature  Effects  on  Drip  Line  Hydraulics, 
W87-04934  3F 

Group  Invariance  and  Field-Scale  Solute  Trans- 
port, 
W87-04940  5B 

Green  and  Ampt  Analyses  for  Rising  Water 
Table  and  Intermittent  Surface  Flux  Conditions, 
W87-04947  2F 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

Transport    of  Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biode gradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Ecosystem's  Memory  in  the  Context  of  Structur- 
al Dynamics, 
W87-O50O4  2H 


Unsteady  Sediment-Transport  Modeling, 
W87-05020 


8B 


Multicomponent  Transport  Model, 
W87-04597 


SB 


Analysis  of  Nonlinear  Muskingum  Flood  Rout- 
ing, 
W87-05024  2E 

Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

MATHEMATICAL  MODELS 

Meander  Flow  Model  I:  Development, 
W87-04388  2E 

Meander  Flow  Model  II:  Applications, 
W87-04389  2E 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 


Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Simulation  of  the  Seepage  Face  -  Limitations  of 

a  One-dimensional  Approach, 

W87-O4405  2G 

Waves  on  Distorted  Models  of  Outer  Harbors, 
W87-04417  8B 

Littoral  Slope  as  a  Predictor  of  the  Maximum 
Biomass  of  Submerged  Macrophyte  Communi- 
ties, 
W87-04431  2H 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Quiescent  Consolidation  of  Phosphatic  Waste 

Clays, 

W87-04468  5E 

Hybrid  Method  for  Seasonal  Streamflow  Fore- 
casting, 
W87-O4480  7A 

Palmiet  Estuary:  A  Model  for  Water  Circulation 
Using  Salinity  and  Temperature  Measurements 
over  a  Tidal  Cycle, 
W87-04481  2L 

New  Method  for  Detecting  Pollution  Effects  on 
Marine  Macroben thic  Communities, 
W87-04539  5C 

Frequency  Analysis  of  Low  Flows:  Hypotheti- 
cal Distribution  Methods  and  a  Physically  Bated 
Approach, 
W87-04553  2E 

Multivariate  Transfer  Function-Noise  Model  of 
River  Flow  for  Hydropower  Operation, 
W87-04556  2E 

Simple    and    Efficient   Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Influence  of  Soil  Macroporosity  on  Water  Re- 
tention, Transmission  and  Drainage  in  a  Clay 
Soil, 
W87-04571  2G 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte    Solutions 
Through  Soil  Columns, 
W87-04586  5B 

Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Transient    Mass-transport   in    the    Presence   of 
Non-linear  Physico-chemical  Interaction  Laws: 
Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 

Migration  of  Solutes  in  a  Cultivated  Soil:  Effect 

of  Ploughing, 

W87-04590  20 


SU-46 


SUBJECT  INDEX 


MATHEMATICAL  STUDIES 


Models  for  Simulating  Salt  Movement  in  Aggre- 
gated Field  Soils, 
W87-04591  2G 


Multicomponent  Transport  Model, 
W87-04597 


5B 


Climatic  Model  of  Runoff-driven  Coastal  Circu- 
lation, 
W87-04609  2L 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Evaluation  of  Models  Used  to  Assess  the  Fate  of 

Chemicals  in  Aquatic  Systems, 

W87-04616  5B 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Estimates  of  Nitrate   Formation  in   Rain   and 

Snow  Systems, 

W87-04676  5B 

Effect  of  a  Stratus  Cloud  on  the  Redistribution 

and  Transformation  of  Pollutants, 

W87-04711  5B 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Spatial  and  Temporal  Variation  of  the  Sulphate 
to   Nitrate   Ratio   in   Precipitation   in   Eastern 
North  America, 
W87-O4720  5B 

Uncertainties  in  Estimating  Areal  Means:  With 
Applications  to  NADP/NTN  Data, 
W87-04722  5B 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 

Evidence  for  Recent  Acidification   of  Lentic 

Soft  Waters  in  the  Netherlands, 

W87-04731  5B 

Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Event-based  Simulation  Model  of  Moisture  and 
Energy  Fluxes  at  a  Bare  Soil  Surface, 
W87-04758  2G 

Contaminant   Transport   through    a   Fractured 
Porous  Rock:  Impact  of  the  Inlet  Boundary 
Condition  on  the  Concentration  Profile  in  a 
Rock  Matrix, 
W87-04762  5B 

Optimal  Sequencing  of  Hydropower  Stations, 
W87-04781  8C 


Planning  Model  for  Optimal  Hydro  System  Ex- 

6A 


pansion, 
W87-04783 


Information  Needs  for  Groundwater  Pollution 

Control, 

W87-04811  4B 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: II.  Calculations  by  Means  of  a  Mathemati- 
cal Simulation  Model, 
W87-04895  2G 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-O4907  5F 


Surface  Chemistry  in  Water  Treatment:  Reac- 
tions at  the  Solid-Liquid  Interface, 
W87-04909  5F 

Predicting  Unsaturated  Hydraulic  Conductivity 

from  the  Soil  Water  Characteristic, 

W87-04930  2G 

Policy  Relevance  in  Studies  of  Urban  Residen- 
tial Water  Demand, 
W87-04939  6D 

Direct  Distribution  Model  for  Regional  Aquatic 

Acidification, 

W87-04941  5B 

Nonlinear-Regression  Groundwater  Flow  Mod- 
eling of  a  Deep  Regional  Aquifer  System, 
W87-04942  2F 

Three-Dimensional    Finite-Element   Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse   of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

Green  and  Ampt  Analyses  for  Rising  Water 
Table  and  Intermittent  Surface  Flux  Conditions, 
W87-04947  2F 

Equivalent  Continuum  Model  for  Coupled 
Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

Velocity-Dependent  Hydrodynamic  Dispersion 

During  Unsteady,  Unsaturated  Soil  Water  Flow: 

Experiments, 

W87-04951  5B 

Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 

Particle  Transport  Through  Porous  Media, 
W87-04953  5B 

Model  for  Wetland  Surface  Water  Dynamics, 
W87-04957  2E 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

Transport   of  Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-O4960  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 

Simple  Model  for  Spatial-Temporal  Processes, 
W87-04970  2A 


Note  on  Nonlinear  Storage  Routing, 
W87-04971 


2E 


Effects  of  Enhanced  Initial  Moisture  Fields  on 
Simulated  Rainfall  over  West  Africa  and  the 
East  Atlantic, 
W87-04973  2B 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

Removal  of  Sulphur  Dioxide  in  a  Two-Dimen- 
sional  Rain  System  Based  on  a  Scale  Analysis  of 
the  Conservation  Equations, 
W87-04993  5B 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-05003  4A 

Application  of  Statistical  Methods  in  Monitoring 

Dam  Behaviour, 

W87-05017  8A 

Unsteady  Sediment-Transport  Modeling, 
W87-05020  8B 

Stability  of  a  General  Preissmann  Scheme, 
W87-05021  2J 


Dam-Breach  Flood  Wave  Models, 
W87-O5022 


8B 


Synoptic-Scale  Influences  of  Snow  Cover  and 

Sea  Ice, 

W87-04972  2C 


Modeling  Sediment-Induced  Density  Currents  in 

Sedimentation  Basins, 

W87-05025  5D 

Analysis  of  Long-Term  Ecological  Data  Using 
Categorical  Time  Series  Regression, 
W87-05049  81 

Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

Generation  of  Ground- Water  Age  Distributions, 
W87-05067  2F 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

Simulation  of  Solute  Transport  in  Aquifers  by 
Means  of  a  Mathematical  Model  with  Little 
Numerical  Diffusion  (Simulation  du  Transport 
de  Polluant  dans  les  Nappes  par  un  Modele  a 
Faible  Diffusion  Numerique), 
W87-05111  5B 

Kalman  Filter  in  Groundwater  Basin  Simulation 
-  A  Sensitivity  Study  with  a  Synthetic  Example, 
W87-05115  4B 

MATHEMATICAL  STUDIES 

Friction  Slope  Averaging  in  Backwater  Calcula- 
tions, 
W87-04390  2E 

Water-table  Heights  and  Discharge  Rates  with 
Artesian  Flow  to  Interceptor  Land  Drains, 
W87-04398  2F 

Estimation  Procedures  for  the  Type-1  Extreme 
Value  Distribution, 

W87-04402  7C 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

Quiescent  Consolidation  of  Phosphatic  Waste 

Clays, 

W87-04468  5E 


■ 


a 

a 

x 


SU-47 


MATHEMATICAL  STUDIES 


SUBJECT  INDEX 


Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

Attempting  Flow  Forecasts  of  the  Indus  River, 

Pakistan,  Using  Remotely  Sensed  Snow  Cover 

Data, 

W87-04555  2E 

Models  for  Simulating  Salt  Movement  in  Aggre- 
gated Field  Soils, 
W87-04591  2G 

Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 

Chemical  Transport  Under  No-till  Field  Condi- 
tions, 
W87-04596  5B 

Nonisothermal  Emissivity  and  Absorptivity  For- 
mulation for  Water  Vapor, 
W87-O4680  2A 


Sferics  Rate  in  Relation  to  Thunderstorm  Di- 

2B 


mensions, 
W87-04681 


Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  1.  Lagrangian  Residual  Cur- 
rent, 
W87-04752  2L 

Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

Ecosystem's  Memory  in  the  Context  of  Structur- 
al Dynamics, 
W87-05004  2H 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-O5056  2H 

Vegetation-Elevation      Correlation  in      Two 

Dyked  Marshes  of  Northeastern  Vancouver 
Island:  A  Multivariate  Analysis, 

W87-05059  2L 

MATRIC  POTENTIAL 

Influence  of  Irrigation  on  Matric  Potentials  and 
Soil  Moisture  in  the  Hoeglwald  Experiment 
(Emfluss  der  Beregnung  auf  Matrixpotentiale 
und  Bodendurchfeuchtung  im  Hoeglwald  Ex- 
periment), 
W87-O4500  2G 

MAYFLIES 

Diel  Epibenthic  Activity  of  Mayfly  Nymphs, 
and  Its  Nonconcordance  With  Behavioral  Drift, 
W87-O4430  2H 

MEANDERS 

Meander  Flow  Model  I:  Development, 
W87-04388  2E 

Meander  Flow  Model  II:  Applications, 
W87-04389  2E 

Concave-Bank   Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 

MEASURING  INSTRUMENTS 

Comments  on  Fluorometric  Chlorophyll  Deter- 
minations in  the  Field, 
W87-04411  7B 

Electronic  Flowmeter  for  Irrigation  Water 
Based  on  a  Plate  Orifice  ('n  Elektroniese  Deur- 


8tromingsmeter  vir  Besproeiingswater,  Gebaseer 

op  'n  plaatmondstuk), 

W87-04487  7B 

Determination  of  Trace  Metals  in  Rain  Water  by 
Differential-Pulse  Stripping  Voltammetry, 
W87-04518  5  A 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 
gauges, 
W87-04557  7B 

Field  Testing  of  a  Large  Volume  Liquid-Liquid 
Extraction  Device  for  Halogenated  Organics  in 
Natural  Waters, 
W87-04619  5A 

Simple  Device  for  Isolation  of  Organic  Com- 
pounds from  Water, 
W87-04621  5  A 

Headspace  Equilibration  Technique  for  Meas- 
urement of  Dissolved  Gases  in  Sediment  Pore 
Water, 
W87-04629  2H 

Handling  of  Environmental  and  Biological  Sam- 
ples via  Pre-Column  Technologies, 
W87-04635  7B 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-04701  7B 

Eddy  Correlation  Measurements  of  Dry  Deposi- 
tion Fluxes  Using  a  Tunable  Diode  Laser  Ab- 
sorption Spectrometer  Gas  Monitor, 
W87-04710  5A 

Dual-Gamma  Attentuation  for  the  Determina- 
tion of  Porous  Medium  Saturation  with  Respect 
to  Three  Fluids, 
W87-04755  5A 

Water  Meters  and  Metering  -  The  State  of  the 

Art  and  Future  Developments, 

W87-04786  5F 


Measuring  Sewer  Sag, 
W87-04804 


7B 


Gas  Chromatography  Detectors  Based  on  Che- 
mil  uminescence, 
W87-04831  7B 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography-Atomic  Absorption, 
W87-04838  7B 

Industrial  Analyzer  by  a  Potentiometric  Method 
for  Total  Organic  Carbon  in  Water, 
W87-04882  7B 


Economics  of  Remote  Meter  Reading, 
W87-04906 


5F 


Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-O4920  3F 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 


Flow,  The  Key  Measurement, 
W87-04977 


7B 


Different  Needs  Breed  Management's  Heed, 
W87-04978  7A 


Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  I.  Probing  the  Photoacoustic  Method 
as  an  Indicator  for  Water  Stress  In  Vivo, 
W87-05040  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 
the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystenis, 
W87-05041  21 

Nonsteady-state  Analysis  of  Water  Flow  and 

Capacitance  for  Agave  deserti, 

W87-05060  2D 

Characterization  of  Fracture  Permeability  with 
High-Resolution   Vertical   Flow   Measurements 
During  Borehole  Pumping, 
W87-05065  4B 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

MEDIATION 

Negotiation   and   Mediation:   the   Newest   Ap- 
proach to  Hazardous  Waste  Facility  Siting, 
W87-04658  5G 

MERCURY 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Polluted  Precipitation  and  the  Geochronology 
of  Mercury   Deposition  in   Lake   Sediment  of 
Northern  Minnesota, 
W87-04733  5B 

MEROMICTIC  LAKES 

Conductivity-Temperature  Standardization  and 
Dissolved   Solids  Estimation  in  a  Meromictic 
Saline  Lake, 
W87-05051  5  A 

METABOLISM 

Amino  Acids  Uptake  of  Oscillatona  nibescens 

D.   C.   (Blue   Green   Algae)   (Assimilation   des 

Acides  Amines  par  Oscillatona  nibescens  D.  C. 

(Cyanophycee)), 

W87-O4407  5B 

Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Estuarine  Methanogen, 
W87-04461  2L 

Manganese    Oxidation    by    Spores    and    Spore 

Coats  of  a  Marine  Bacillus  Species, 

W87-04462  2K 

Stimulation    of   Bacterial    DNA    Synthesis   by 

Algal    Exudates    in    Attached    Algal-Bacterial 

Consortia, 

W87-04464  2H 

Bacterial  Communities  Degrading  Amino-  and 

Hydroxynaphthalene-2-Sulfonates, 

W87-04465  5B 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 
tion of  (3H)Thymidine  in  DNA   Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 

Effect  of  Water  Balance  on  Growth  and  Calci- 
um Mobilization  of  Embryonic  Painted  Turtles 
(Chrysemys  Picta), 
W87-04847  2H 


SU-4S 


SUBJECT  INDEX 


MODEL  STUDIES 


Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

Carbon- 13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-05037  2L 

METAL-BINDING  PROTEINS 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

METAL  COMPLEXES 

Influence  of  Acid  Irrigation  and  Liming  on 
Humic  Substances  and  on  the  Dynamics  of  Alu- 
minum and  Heavy  Metal  Ions  in  Aqueous  Soil 
Extracts  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  Humusstoffe  sowie  die  Aluminium- 
und  Schwennetalldynamik  in  Waessrigen  Bo- 
denextrakten), 
W87-04502  2G 

METAL  PIPES 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 

METALS 

Coordinative  Interactions  Between  Soil  Solids 

and  Water  -  An  Aquatic  Chemist's  Point  of 

View, 

W87-04584  2K 

METHANE 

Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-O4460  5B 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

METHANE  BACTERIA 

Formation   of  Methane   and   Carbon   Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Metabolism    of    Reduced    Methylated    Sulfur 
Compounds  in  Anaerobic  Sediments  and  by  a 
Pure  Culture  of  an  Est uanne  Met hanogen, 
W87-04461  2L 

MEUSE  RIVER 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

MICROBIAL  DEGRADATION 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 

Observations  on  a  Microbial  Cellulose  Degrada- 
tion Process  That  Decreases  Water  Acidity, 
W87-04855  5D 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

Microbial  Degradation  Kinetics  of  Alcohols  in 

Subsurface  Systems, 

W87-05138  5B 


MICROBIAL  PROCESSES 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 

MICROBIAL  STUDIES 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen  von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-O4503  5C 

MICROBIOLOGICAL  STUDIES 

Effect  of  Simulated  Acid  Precipitation  on  Soil 
Microbial  Activity  in  a  Typic  Quartzipsamment, 
W87-04450  5C 

MICROCALORIMETRIC  METHOD 

Effect  of  Acid  Irrigation  and  Liming  on  the 
Microbial  Activity  of  the  Soil  (Die  Auswirkun- 
gen  von  Saurer  Beregnung  und  Kalkung  auf  die 
Mikrobielle  Aktivitaet  im  Boden), 
W87-04503  5C 

MICROCATCHMENT  AREAS 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

MICROCRUSTACEANS 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

MICROORGANISMS 

Transport   of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-05010  2H 

MICROPHYSICAL  STUDIES 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

MICROSCOPIC  ANALYSIS 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-04806  5D 

MICROWAVE  RADIATION 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 

MICROWAVES 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 

MIGRATION 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 

MILDEWS 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

MILK  RIVER  AQUIFER 

Chlorine  36  Dating  of  Very  Old  Groundwater: 
2.  Milk  River  Aquifer,  Alberta,  Canada, 
W87-04962  2F 

MILLS 

Effects  of  Uranium  Mill  Tailings  on  Ground 
Water  Quality:  A  Historical  Perspective, 
W87-05081  5C 


MINE  WASTES 

Regulatory  Strategy  Governing  the  Discharge 
of  Mining  Waste  to  Land  in  California, 
W87-05080  5G 

Effects  of  Uranium  Mill  Tailings  on  Ground 
Water  Quality:  A  Historical  Perspective, 
W87-O5081  5C 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

Evaluation  of  Management  Practices  for  Mine 
Solid  Waste  Storage,  Disposal,  and  Treatment, 
W87-05083  5E 

MINERAL  PRECIPITATION 

Coordinative  Interactions  Between  Soil  Solids 

and  Water  -  An  Aquatic  Chemist's  Point  of 

View, 

W87-04584  2K 

MINERALIZATION 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

MINING  WASTES 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

MINNESOTA 

Abandoned  Water  Wells  in  Southeastern  Minne- 
sota, 
W87-05089  5B 

MIRE  WATER 

Ecological  Interpretation  of  the  Chemistry  of 

Mire   Waters   from   Selected   Sites   in   Eastern 

Canada, 

W87-05061  2K 

MIREX 

Modelling  the  Fate  of  Mirex  and  Lindane  in 

Lake  Ontario,  off  the  Niagara  River  Mouth, 

W87-O50O2  5B 

MISSISSIPPI  RIVER 

Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

MIXED  LIQUOR 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-04806  5D 

MIXING 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 


Dispersion  in  Ice-Covered  Lakes, 
W87-04554 


2H 


Static     Mixers     Bring     Benefits     to     Water/ 

Wastewater  Operations, 

W87-04983  8C 

MODEL  STUDIES 

Digital  Simulation  Model  for  the  Unsteady-state 

Radial  Flow  to  a  Dug  Well, 

W87-04396  2F 

Characteristics  of  Pressure  Fluctuations  Beyond 

Spillways  with  a  Ledge, 

W87-04418  8B 


i 
3C 


1 


-EM 


SU-49 


MODEL  STUDIES 


SUBJECT  INDEX 


Quiescent   Consolidation   of  Phosphatic   Waste 

Clays, 

W87-04468  5E 

Modelling  of  Ground-water  Levels  in  the 
Orootfontein  Compartment  in  Western  Trans- 
vaal (Die  Modellering  van  Orondwatervlakke  in 
die  Grootfonteinkompartement  in  Wes-Trans- 
vaal), 
W87-04486  2F 

Trajectory  Analysis  of  Wet  Deposition  at  Whi- 
teface  Mountain:  A  Sensitivity  Study, 
W87-04513  5B 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Modeling  of  the  1900-1980  Trend  of  Precipita- 
tion Acidity  at  Hubbard  Brook,  New  Hamp- 
shire, 
W87-04517  5B 

Removal  of  Particulate  and  Dissolved  Organics 
in  Aerobic  Fixed-film  Biological  Processes, 
W87-04533  5D 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Application  of  Drainage  Theory  in  the  Field, 
W87-04570  2G 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte     Solutions 
Through  Soil  Columns, 
W87-04586  5B 

Estimating  Catchment  Water  Quality  Response 
to  Acid  Deposition  Using  Mathematical  Models 
of  Soil  Ion  Exchange  Processes, 
W87-04587  5C 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Transient   Mass-transport   in   the    Presence   of 
Non-linear  Physico-chemical  Interaction  Laws: 
Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 

Migration  of  Solutes  in  a  Cultivated  Soil:  Effect 

of  Ploughing, 

W87-O4590  2G 

Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 


Multicomponent  Transport  Model, 
W87-04597 


5B 


Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Evaluation  of  Models  Used  to  Assess  the  Fate  of 

Chemicals  in  Aquatic  Systems, 

W87-04616  5B 


Predicting   the   Expansion    Behavior   of  Filter 

Media, 

W87-04643  5F 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Nonisothermal  Emissivity  and  Absorptivity  For- 
mulation for  Water  Vapor, 
W87-04680  2A 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 

Distribution  of  Pollutants  Near  a  Frontal  Sur- 
face: A  Comparison  Between  Field  Experiment 
and  Modeling, 
W87-04708  5B 

Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-O4709  5B 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 

Conceptual  Design  for  a  Groundwater  Quality 

Monitoring  Strategy, 

W87-04817  7  A 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

Irrigation    Scheduling   and   Watermelon    Yield 

Model  for  the  Jordan  Valley, 

W87-04852  3F 

Implications  of  Marsh   Size  and  Isolation  for 

Marsh  Bird  Management, 

W87-04872  6G 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: II.  Calculations  by  Means  of  a  Mathemati- 
cal Simulation  Model, 
W87-04895  2G 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-04907  5F 

Surface  Chemistry  in  Water  Treatment:  Reac- 
tions at  the  Solid-Liquid  Interface, 
W87-04909  5F 

Policy  Relevance  in  Studies  of  Urban  Residen- 
tial Water  Demand, 
W87-04939  6D 

Nonlinear-Regression  Groundwater  Flow  Mod- 
eling of  a  Deep  Regional  Aquifer  System, 
W87-04942  2F 

Three-Dimensional    Finite-Element    Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

Steady  Infiltration  From  Spheroidal  Cavities  in 

Isotropic  and  Anisotropic  Soils, 

W87-O4950  2G 


Estimating  the  Effects  of  Understory  Removal 
From  a  Douglas  Fir  Forest  Using  a  Two-Layer 
Canopy  Evapotranspiration  Model, 
W87-04952  2D 


Particle  Transport  Through  Porous  Media, 
W87-04953 


SB 


Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-04960  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

Simple  Model  for  Spatial-Temporal  Processes, 
W87-04970  2A 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

Removal  of  Sulphur  Dioxide  in  a  Two-Dimen- 
sional Rain  System  Based  on  a  Scale  Analysis  of 
the  Conservation  Equations, 
W87-04993  5B 

Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-05002  5B 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-05003  4A 

Finite  Element  Analysis  of  Arch  Dams  on  a 

Personal  Computer, 

W87-05014  7C 

Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016  8F 


Unsteady  Sediment-Transport  Modeling, 
W87-05020 


8B 


Stability  of  a  General  Preissmann  Scheme, 
W87-05021  2J 


Analysis  of  Nonlinear  Muskingum  Flood  Rout- 

2E 


mg, 

W87-05024 


Modeling  Sediment-Induced  Density  Currents  in 

Sedimentation  Basins, 

W87-05025  5D 

Uncertainty  in  Ground  Water  Transport  Model- 
ing, 
W87-05093  5B 

Stochastic   Modelling  of  Solute  Transport  by 
Groundwater  Flow:  State  of  the  Art, 
W87-05108  5B 

Kalman  Filter  in  Groundwater  Basin  Simulation 
-  A  Sensitivity  Study  with  a  Synthetic  Example, 
W87-05115  4B 


SU-50 


SUBJECT  INDEX 


MUNICIPAL  WASTEWATER  TREATMENT 


MODEL  TESTING 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 


Dimensioning  Vertical  Lift  Gates, 
W87-04777 


8C 


Irrigation   Scheduling   and   Watermelon   Yield 

Model  for  the  Jordan  Valley, 

W87-04852  '  3F 

Finite  Element  Analysis  of  Arch  Dams  on  a 

Personal  Computer, 

W87-05014  7C 

MODIFIED  STRONGLY  IMPLICIT 
PROCEDURE 

Modified     Strongly     Implicit     Procedure    for 

Groundwater  Flow  Analysis, 

W87-04401  2F 

MOISTURE  EFFECTS 

Consideration  of  Moisture  Effects  on  the  Up- 
stream Face  of  Concrete  Dams, 
W87-04424  8A 

MOISTURE  FIELDS 

Effects  of  Enhanced  Initial  Moisture  Fields  on 
Simulated  Rainfall  over  West  Africa  and  the 
East  Atlantic, 
W87-04973  2B 

MOISTURE  STRESS 

Consideration  of  Moisture  Effects  on  the  Up- 
stream Face  of  Concrete  Dams, 
W87-04424  8A 

Influence  of  Moisture  Stress  and  Induced  Resist- 
ance   in    Pondersosa    Pine,    Pinus    Ponderosa 
Dougl.  Ex.  Laws,  on  the  Pine  Sawfly,  Neodi- 
prion  Autumnalis  Smith, 
W87-04851  2D 

MOLE  DRAINAGE 

Mole  Drainage  of  a  Hallsworth  Series  Soil, 
W87-04572  2G 

MOLECULAR  STRUCTURE 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

Prediction  of  Biodegradability  by  the  Use  of 
Quantitative    Structure-Activity    Relationships: 
Correlation  of  Biological  Oxygen  Demand  with 
Atomic  Charge  Difference, 
W87-04617  5B 

MOLLUSKS 

Effect    of    Short-Term    Acidification    During 
Spring    Snowmelt    on    Selected    Mollusca    in 
South-central  Ontario, 
W87-04454  5C 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,   Saint-Lawrence  Estu- 
ary), 
W87-04662  5B 

MOLYBDENUM 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 

MONEX 

Analysis  of  Remote  Measurements  of  Trope- 
spheric  Carbon  Monoxide  Concentrations  Made 
During  the  1979  Summer  Monsoon  Experiment 
(MONEX), 
W87-04683  2B 


Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

MONITORING 

Monitoring  of  Abiotic  Compartments  for  Trace 
Metals:  Difficulties,  Strategies  and  Use  of  Sur- 
veys, 
W87-04384  7B 


Accurate  BOD  Determinations, 
W87-04808 


5D 


Conceptual  Design  for  a  Groundwater  Quality 

Monitoring  Strategy, 

W87-04817  7A 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

Electrical  Leak  Detection  Systems  for  Under- 
ground Stored  Chemicals  and  Fuels, 
W87-O5073  5G 

Evaluation  of  Confining  Layers  for  Containment 

of  Injected  Wastewater, 

W87-O5078  5E 

Monitoring  of  Ground  Water  Contamination 
from  Waste  Disposal  Sites  in  Alberta,  Canada, 
W87-O5095  5B 

Volatile  Organic  Scans:  Implications  for  Ground 

Water  Monitoring, 

W87-05142  5B 

Monitoring    of   Underground    Storage    Tanks: 

Current  Technology, 

W87-05145  5A 

Use  of  Soil  Gas  Sampling  Techniques  for  As- 
sessment of  Ground  Water  Contamination, 
W87-05148  5A 

MONITORING  WELLS 

Gaseous  Behavior  of  TCE  Overlying  a  Contami- 
nated Aquifer, 
W87-05064  5B 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

MONSOONS 

Analysis  of  Remote  Measurements  of  Tropo- 

spheric  Carbon  Monoxide  Concentrations  Made 

During  the  1979  Summer  Monsoon  Experiment 

(MONEX), 

W87-04683  2B 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

MONTANA 

Vegetation  Management:  A  Solution  to  Shallow 

Ground  Water  Contamination  in  North-Central 

Montana, 

W87-05086  5G 

MORINGACEAE 
Tree  That  Purifies  Water.  Cultivating  Multipur- 
pose Moringaceae  in  the  Sudan, 
W87-04887  5G 

MORTALITY 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

MSIP 

Modified     Strongly     Implicit     Procedure     for 

Groundwater  Flow  Analysis, 

W87-04401  2F 


MUD- WATER  INTERFACE 

Device  for  Sampling  the  Mud- Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 

MULCHES 

Watermelon     (Citrullus     lanatus)     Production 
Under   Mulch   and   Trickle   Irrigation   in   the 
Jordan  Valley, 
W87-04877  2D 

MULTIOBJECTTVE  PLANNING 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 

MULTIPHASE  FLOW 

Multi-Phase  Transport  of  Petroleum  Hydrocar- 
bons in  the  Subsurface  Environment:  Theory 
and  Practical  Application, 
W87-05133  5B 

MULTIPLE-TUBE  TECHNIQUE 

Rapid  and  Simple  Method  for  the  Detection  and 

Enumeration  of  Escherichia  Coli  in  Cleansed 

Shellfish, 

W87-04989  5A 

MULTIPLE  WELLS 

Pumping  from  Multiple  Wells  Reduces  Water 
Production  Requirements:  Recovery  of  Motor 
Vehicle  Fuels,  Long  Island,  N.Y., 
W87-05152  5F 

MULTIVARIATE  ANALYSIS 

Multivariate  Transfer  Function-Noise  Model  of 
River  Flow  for  Hydropower  Operation, 
W87-04556  2E 

Vegetation-Elevation      Correlation  in     Two 

Dyked    Marshes   of   Northeastern  Vancouver 
Island:  A  Multivariate  Analysis, 

W87-05059  2L 

MUMMICHOG 
Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L.),  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

MUNICIPAL  WASTES 

Fixation  and  Solidification  of  Wastes, 
W87-04369  5E 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,  Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

MUNICIPAL  WASTEWATER 

Bio-Conversion  of  Accumulated   Sludge  with 
Bacterial  Augmentation  Process  in  Aerated  La- 
goons for  Municipal  Wastewater  Treatment, 
W87-04362  5D 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 

Epidermal   Tumors   in    Microstomas   Pacificus 
(Pleuronectidae)   Collected   Near   a   Municipal 
Wastewater  Outfall  in  the  Coastal  Waters  Off 
Los  Angeles  (1971-1983), 
W87-04601  5C 

MUNICIPAL  WASTEWATER  TREATMENT 

Dewaterability  of  Municipal  Sludges  1:  A  Com- 
parative Study  of  Specific  Resistance  to  Filtra- 
tion and  Capillary  Suction  Time  as  Dewaterabi- 
lity Parameters, 
W87-04482  5D 


2c 
X 


.HI 


SU-51 


MUNICIPAL  WASTEWATER  TREATMENT 


SUBJECT  INDEX 


Dewaterability  of  Municipal  Sludges  2:  Sludge 
Characterization   and    Behaviour   in   Terms   of 
SRF  and  CST  Parameters, 
W87-04483  5D 

MUSKINGUM  METHOD 

Analysis  of  Nonlinear  Muskingum  Flood  Rout- 
ing, 
W87-05024  2E 

MUSSELS 

Status  of  the  Freshwater  Pearl  Mussel  Margariti- 
fera  margaritifera  L.  in  the  South  of  its  Europe- 
an Range, 
W87-04656  5C 

MUSTARD 

Diurnal  Patterns  of  Photosynthesis,  Evapotran- 
spiration  and  Water  Use  Efficiency  in  Mustard 
at  Different  Growth  Phases  Under  Field  Condi- 
tions, 
W87-04866  2D 

MUTAGENIC  ACTrVTTY 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

MUTAGENS 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-O4470  5C 

Urinary  Mutagens  in  Municipal  Sewage  Work- 
ers and  Water  Treatment  Workers, 
W87-05027  5C 

MYCORRHIZAE 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

NATAL 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

NATIONAL  ENVIRONMENTAL  POLICY  ACT 

Small  Scale  Hydropower  and  Anadromous  Fish: 
Lessons  and   Questions  From  the  Winchester 
Dam  Controversy, 
W87-O4440  6E 

Cumulative  Impacts  of  Hydropower  Develop- 
ment Under  NEPA, 
W87-04442  6E 

NATIONAL  MARINE  FISHERIES  SERVICE 

Small  Scale  Hydropower  and  Anadromous  Fish: 
Lessons   and  Questions   From   the  Winchester 
Dam  Controversy, 
W87-04440  6E 

NATURAL  SLOPE 

Effect  of  Local  Ground  Slope  on  the  Perform- 
ance of  Tile  Drains  in  a  Clay  Soil, 
W87-04859  4A 

NATURAL  WATERS 

Flow-injection  Determination  of  Nitrate  in  Nat- 
ural Waters  with  Copper-  and  Copperised  Cad- 
mium Tubes  in  the  Reaction  Manifold  System, 
W87-04373  5A 

Multicolumn  Ion  Chromatographic  Determina- 
tion of  Nitrate  and  Sulfate  in  Waters  Containing 
Humic  Substances, 
W87-04637  5A 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 


NEBRASKA 

Toluene     Loss     Investigation     and     Remedial 
Action  at  Two  Geologically  Complex  Industrial 
Sites  in  Eastern  Nebraska, 
W87-05153  5B 

NEEDLES 

Leaching  of  Phenolic  Compounds  from   Leaf 
and   Needle  Litter  of  Several   Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

NEGOTIATIONS 

Negotiation   and    Mediation:    the   Newest   Ap- 
proach to  Hazardous  Waste  Facility  Siting, 
W87-04658  5G 

NEKTOBENTHIC  INVERTEBRATES 

Spatial  and  Temporal  Variations  in  a  Communi- 
ty of  Nektobenthic  Invertebrates  from  Moreton 
Bay,  Queensland, 
W87-04612  2L 

NEMATODES 

Effect  of  Simulated  Acid  Rain  and  Liming  on 
Nematodes  (Einfluss  der  Sauren  Beregnung  und 
Kalkung  auf  die  Nematodenfauna), 
W87-04507  5C 

Removal  of  Intestinal  Nematode  Eggs  in  Tropi- 
cal Waste  Stabilization  Ponds, 
W87-04835  5D 

NETHERLANDS 

Wet  Deposition  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Netherlands, 
W87-04880  5B 

NETWORK  GEOMETRY 

Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

NETWORKS 

Simple  Model  for  Spatial-Temporal  Processes, 
W87-O4970  2A 

NEUTRALIZATION 

Alkaline  Materials  Flux  From  Unpaved  Roads: 
Source  Strength,  Chemistry  and  Potential  for 
Acid  Rain  Neutralization, 
W87-04721  5B 

Eichhornia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-O5001  5C 

Paul  and  Peter  Lakes:  A  Liming  Experiment 

Revisited, 

W87-05031  5G 

NEVADA 

Habitat  Use  of  Irrigated  Lands  by  California 

Quail  in  Nevada, 

W87-04871  6G 

NEW  ENGLAND 

Clearcutting     and     the     Biogeochemistry     of 

Stream  water  in  New  England, 

W87-04542  5C 

NEW  YORK 

Industrial  Waste  Reduction:  The  Process  Prob- 
lem, 
W87-04824  5E 

Pumping  from  Multiple  Wells  Reduces  Water 
Production  Requirements:  Recovery  of  Motor 
Vehicle  Fuels,  Long  Island,  N.Y., 
W87-05152  5F 

NICHES 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-O4603  2L 


Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

NICKEL-63 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

NILE  RIVER 

Tree  That  Purifies  Water.  Cultivating  Multipur- 
pose Moringaceae  in  the  Sudan, 
W87-04887  5G 

NITRATE 

CARIX(R)  Process  for  Removing  Nitrate,  Sul- 
phate, and  Hardness  from  Water, 
W87-04791  5F 

NITRATE  REDUCTION 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

NITRATE  SCAVENGING 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

NITRATES 

Flow-injection  Determination  of  Nitrate  in  Nat- 
ural Waters  with  Copper-  and  Copperised  Cad- 
mium Tubes  in  the  Reaction  Manifold  System, 
W87-04373  5A 

Effect  of  Asulam  on  Water  Potential  and  Nitrate 

Reduction, 

W87-04382  21 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

Effects  of  Acid  Irrigation  and  Liming  on  Ex- 
changeable and  Soluble  Ions  in  the  Soil  (Einfluss 
von  Saurer  Beregnung  und  Kalkung  auf  Aus- 
tauschbare  und  Geloeste  Ionen  im  Boden), 
W87-04501  2G 

Determination  of  Nitrate  and  Sulphate  in  Rain- 
water by  Capillary  Isotachophoresis, 
W87-04535  5A 

Alpine  Tundra  Soil  Bacterial  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 

Nitrate  Leaching  From  a  Small,  Underdrained, 

Grassland,  Clay  Catchment, 

W87-04575  5B 

Multicolumn  Ion  Chromatographic  Determina- 
tion of  Nitrate  and  Sulfate  in  Waters  Containing 
Humic  Substances, 
W87-04637  5A 

Estimates   of  Nitrate   Formation   in   Rain   and 

Snow  Systems, 

W87-04676  5B 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-O4701  7B 

Spatial   and  Temporal   Pattern  of  Sulfate  and 

Nitrate  Wet  Deposition  in  Ontario, 

W87-04719  5B 

Spatial  and  Temporal  Variation  of  the  Sulphate 
to   Nitrate   Ratio   in    Precipitation    in    Eastern 
North  America, 
W87-O4720  5B 


SU-52 


SUBJECT  INDEX 


NUREK  DAM 


Wet  and  Dry  Deposition  of  Sulphates  and  Ni- 
trates in  Eastern  Canada:  1979-1982, 
W87-04723  5B 

State  of  the  Art  of  Nitrate  Elimination  in  the 
Drinking  Water  Treatment  Process, 
W87-04790  5F 

Separation  of  Nitrate  from  Well  Water  by  Mem- 
brane Processes  (Reverse  Osmosis/Electrodialy- 
sis  Reversal), 
W87-04792  5F 

Nitrate  Elimination  with  Heterotrophic  Aquatic 
Microorganisms   in   Fixed   Bed   Reactors   with 
Buoyant  Carriers, 
W87-04793  5F 

Process    for    Restoring    Nitrate    Contaminated 
Ground    Waters   by    Means   of  Heterotrophic 
Denitnfication  in  an  Activated  Carbon  Filter 
and  Aerobic  Post-Treatment  Underground, 
W87-04794  5G 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

Statistical  Analysis  of  Estuarine   Profiles:   III. 
Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  Tamar  Estuary, 
W87-04874  5B 

NITRIFICATION 

Nitrogen  Fixation  (C2H2  Reduction)  in  a  Salt 
Marsh:  Its  Relationship  to  Temperature  and  an 
Evaluation  of  an  In  Situ  Chamber  Technique, 
W87-04366  2L 

Nitrogen  Cycle  of  an  East  Coast,  U.K.   Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification, Tidal  Exchange, 
W87-04604  2L 

NITRITES 

Resistance  of  Nitrite-Exposed  Channel  Catfish, 

Ictalurus  Punctatus,  to  Hypoxia, 

W87-04660  5C 

Statistical   Analysis  of  Estuarine  Profiles:   III. 
Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  Tamar  Estuary, 
W87-04874  5B 

NITROGEN 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  SB 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

NITROGEN  COMPOUNDS 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-O4470  5C 

Influence  of  Irrigation  and  Nitrogen  Fertiliza- 
tion on  Groundwater  Quality, 
W87-05103  5C 

NITROGEN  CYCLE 

Urea  Metabolism  and  Its  Significance  in  the 
Nitrogen  Cycle  in  the  Euphoric  Layer  of  Lake 
Biwa:  IV.  Regeneration  of  Urea  and  Ammonia, 
W87-04406  2H 


Nitrogen  Cycle  of  an  East  Coast,  U.K.  Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification, Tidal  Exchange, 
W87-04604  2L 

Effect  of  Drought  and  Irrigation  on  the  Fate  of 
Nitrogen  Applied  to  Cut  Permanent  Grass 
Swards  in  Lysimeters:  Nitrogen  Balance  Sheet 
and  the  Effect  of  Sward  Destruction  and 
Ploughing  on  Nitrogen  Mineralization, 
W87-04863  5B 

NITROGEN  DIOXIDE 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-O4701  7B 

NITROGEN  FERTILIZERS 

Factors  Affecting  the  Response  of  Cut  Grass  to 
the  Nitrogen  Content  of  Dairy  Cow  Slurry, 
W87-04364  5E 

Effect  of  Simulated  Wet  Spring  Conditions  on 
the  Relative  Efficiency  of  Three  Forms  of  Ni- 
trogen Fertilizer  on  Grassland, 
W87-04385  2D 

NITROGEN  FLXATION 

Nitrogen  Fixation  (C2H2  Reduction)  in  a  Salt 
Marsh:  Its  Relationship  to  Temperature  and  an 
Evaluation  of  an  In  Situ  Chamber  Technique, 
W87-04366  2L 

Nitrogen  Cycle  of  an  East  Coast,  U.K.  Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification, Tidal  Exchange, 
W87-04604  2L 


NITROGEN  OXIDES 

Acid  Rain  Spurs  Clean-Coal  Research, 

W87-04371 


5B 


NITROGEN  REMOVAL 

Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

NITROGEN  USE 

Water  Management  Effects  on  N-Use  by  Corn 

and  Sugarbeets, 

W87-04932  3F 

NOCTURNAL  VARIATION 

Diel  Vertical  Migrations  and  Horizontal  Distri- 
butions of  Limnocalanus  macrurus  and  Senecella 
calanoides  (Copepoda,  Calanoida)  in  Lakes  of 
Southern  Ontario  in  Relation  to  Planktivorous 
Fish, 
W87-05054  2H 

NOMOGRAMS 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

NONDARCIAN  FLOW 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

NORTH  SEA 
Monitoring  of  Abiotic  Compartments  for  Trace 
Metals:  Difficulties,  Strategies  and  Use  of  Sur- 
veys, 
W87-04384  7B 

NORTHERN  IRELAND 

Effect  of  Simulated  Wet  Spring  Conditions  on 
the  Relative  Efficiency  of  Three  Forms  of  Ni- 
trogen Fertilizer  on  Grassland, 
W87-04385  2D 

NORTHWEST  POWER  ACT 

Reexamining  the  Parity  Promise:  More  Chal- 
lenges Than  Successes  to  the  Implementation  of 
the  Columbia  Basin  Fish  and  Wildlife  Program, 
W87-04437  6E 


Misplaced  Role  of  Cost-Benefit  Analysis  in  Co- 
lumbia Basin  Fishery  Mitigation, 
W87-04438  6E 

NORTHWEST  POWER  PLANNING  COUNCIL 

Adaptive  Management:  Learning  From  the  Co- 
lumbia River  Basin  Fish  and  Wildlife  Program, 
W87-04436  6F 

Reexamining  the  Parity  Promise:  More  Chal- 
lenges Than  Successes  to  the  Implementation  of 
the  Columbia  Basin  Fish  and  Wildlife  Program, 
W87-04437  6E 


NORWAY 

Water  Power  Taps  Into  Hazards, 
W87-04830 


8H 


NUCLEAR  MAGNETIC  RESONANCE 

Carbon- 13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-05037  2L 

NUCLEAR  POWERPLANTS 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Migration  of  Reactor-Produced  Tritium  in  Lake 

Huron, 

W87-04579  5B 


Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889 


SB 


NUCLEATION 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 

NUMERICAL  ANALYSIS 

Hydrodynamic  Pressures  on  Dams  with  Non- 
vertical  Upstream  Face, 
W87-04523  8A 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  1.  Lagrangian  Residual  Cur- 
rent, 
W87-04752  2L 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Contaminant    Transport   through    a   Fractured 
Porous  Rock:   Impact  of  the   Inlet  Boundary 
Condition   on  the   Concentration   Profile  in   a 
Rock  Matrix, 
W87-04762  5B 

Green  and  Ampt  Analyses  for  Rising  Water 
Table  and  Intermittent  Surface  Flux  Conditions, 
W87-04947  2F 

Steady  Infiltration  From  Spheroidal  Cavities  in 

Isotropic  and  Anisotropic  Soils, 

W87-04950  2G 

Model  for  Wetland  Surface  Water  Dynamics, 
W87-04957  2E 

Analysis  of  Bed-Load  Motion  at  High  Shear 

Stress, 

W87-05026  8B 

NUMERICAL  SIMULATIONS 

Effects  of  Enhanced  Initial  Moisture  Fields  on 
Simulated  Rainfall  over  West  Africa  and  the 
East  Atlantic, 
W87-04973  2B 

NUREK  DAM 

Concerning  the  Problem  of  Seismic  Stability  of 

the  Nurek  Dam, 

W87-04769  8A 


SI 
X 


SU-53 


NUTRIENT  REMOVAL 


SUBJECT  INDEX 


NUTRIENT  REMOVAL 

Restoration  of  Two  Lowland  Lakes  by  Isolation 
from  Nutrient-Rich   Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  50 

Assessment   of  a   Natural   Wetland    Receiving 

Sewage  Effluent, 

W87-04860  5C 

NUTRIENT  REQUIREMENTS 

Comparative  Study  of  Decomposition,  Oxygen 
Consumption  and  Nutrient  Release  for  Selected 
Aquatic  Plants  Occurring  in  an  Estuarine  Envi- 
ronment, 
W87-04833  2L 

NUTRIENT  UPTAKE 

Effect  of  Foliar  Application  of  Fulvic  Acid  on 
Water  Use,  Nutrient  Uptake  and  Yield  in  Wheat, 
W87-04381  2D 

NUTRIENTS 

Amino  Acids  Uptake  of  Oscillatoria  rubescens 

D.  C.  (Blue  Green  Algae)  (Assimilation  des 

Acides  Amines  par  Oscillatoria  rubescens  D.  C. 

(Cyanophycee)), 

W87-O4407  5B 

Plant   Availability   of  Phosphorus   in    Sewage 

Sludge  Compost, 

W87-04451  5B 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffemaehrung  und  auf  Belas- 
tung  des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-O4490  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosyn thetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffemaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L. )  Karst), 
W87-04492  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffemaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Ademnnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffemaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Partem  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffemaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 


Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffemaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L-)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffemaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-O4504  5C 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,  Artenmaechtigkeit  und  Naehrstoffversor- 
gung  der  Bodenvegetation  eines  Fichtenbes- 
tandes), 
W87-O4508  5C 

Foliar  Leaching  from  a  Spruce  Canopy  (Picea 
abies  (L.)  Karst)  by  Acid  Irrigation  (Stoffaus- 
waschung  aus  Fichtenkronen  (Picea  Abies  (L.) 
Karst)  durch  Saure  Beregnung), 
W87-04509  5C 

Investigations  Comparing  the  Influence  of 
Spruce  (Picea  Abies  (L.)  Karst)  and  Beech 
(Fagus  Sylvatica  L.)  on  the  Quality  of  Seepage 
Water  (Vergleichende  Untersuchungen  ueber 
den  Einfluss  von  Fichte  (Picea  Abies  (L.)  Karst) 
und  Buche  (Fagus  Sylvatica  L.)  auf  die  Sicker- 
wasserqualitaet), 
W87-O4510  5B 

Water  Quality  of  Agricultural  Coastal  Plain  Wa- 
tersheds, 
W87-04625  5B 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-O4650  2H 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

Ryegrass  Establishment  and  Yield  in  Relation  to 

Pesticide   Treatment,    Irrigation   and   Fertiliser 

Level, 

W87-04857  3F 

Effect  of  Hydrophilic  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 


Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  I. 
Effects  on  the  Kinetics  of  Soluble  P  in  Soil, 
W87-04892  2G 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  II. 
Effects  on  P  Sorption, 
W87-04893  2G 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: II.  Calculations  by  Means  of  a  Mathemati- 
cal Simulation  Model, 
W87-04895  2G 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-O4900  21 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 


Ecology  of  Scenedesmus  Blooms, 
W87-04999 


2H 


Ecological  Studies  in  Some  Ponds  of  Osmania 
University  Campus  With  Special  Reference  to 
Bottom  Living  Algae:  I.  Physico-chemical  Fac- 
tors, 
W87-05000  2H 

Uptake  of  Amino  Acids  by  Cultured  and  Fresh- 
ly Isolated  Symbiotic  Chlorella, 
W87-05005  2H 

Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

Prediction  of  Emergent  and  Floating-Leaved 
Macrophyte  Cover  in  Central  Swedish  Lakes, 
W87-05056  2H 

NYMPHS 

Diel  Epibenthic  Activity  of  Mayfly  Nymphs, 
and  Its  Nonconcordance  With  Behavioral  Drift, 
W87-O4430  2H 

OATS 

Cadmium-Induced  Accumulation  of  Putrescine 

in  Oat  and  Bean  Leaves, 

W87-05036  5C 

OCCUPATIONAL  EXPOSURE 

Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

Urinary  Mutagens  in  Municipal  Sewage  Work- 
ers and  Water  Treatment  Workers, 
W87-05027  5C 

Outbreak    of   Staphylococcal    Skin    Infections 

Among  River  Rafting  Guides, 

W87-05028  5C 

ODOR 

Evaluating   Activated   Carbons   for   Removing 
Low  Concentrations  of  Taste-  and  Odor-Pro- 
ducing Organics, 
W87-04911  5F 

OIL 

Review  and  Evaluation  of  Current  Design  and 
Management    Practices    for    Land    Treatment 
Units  Receiving  Petroleum  Wastes, 
W87-04581  5D 

OIL  INDUSTRY 

Legislative  and  Technical  Means  for  the  Preven- 
tion of  Accidents  with  Water-Endangering  Liq- 
uids, 
W87-04797  5G 


SU-54 


SUBJECT  INDEX 


ORIFICE  PLATES 


OIL  POLLUTION 

Oil  Pollution:  A  Decade  of  Research  and  Moni- 
toring, 
W87-04843  5B 

Point-Source  Inputs  of  Petroleum  Wastewater 

into  the  Niger  Delta,  Nigeria, 

W87-04881  5B 

Degradation  of  Aromatic  Hydrocarbons  with 
Bacteria  from  Oil  Contaminated  Aquifers, 
W87-05156  5B 

Biotransformation  of  Petroleum  Hydrocarbons 

in  Deep  Unsaturated  Sediments, 

W87-05158  5G 

OIL  RECOVERY 

Pumping  from  Multiple  Wells  Reduces  Water 
Production  Requirements:  Recovery  of  Motor 
Vehicle  Fuels,  Long  Island,  N.Y., 
W87-05152  5F 

OIL  REFINERIES 

Point-Source  Inputs  of  Petroleum  Wastewater 

into  the  Niger  Delta,  Nigeria, 

W87-04881  5B 

OIL  SPILLS 

Carbon   Adsorption   as   an   Interim   Remedial 

Measure  at  Private  Water  Wells, 

W87-05160  5F 

OIL  WASTES 

Point-Source  Inputs  of  Petroleum  Wastewater 

into  the  Niger  Delta,  Nigeria, 

W87-04881  5B 

OKLAHOMA 

Summary  and  Comparisons  of  Three  Technol- 
ogies for  Locating  Abandoned  Wells  in  Central 
Oklahoma, 
W87-05088  5B 

ONIONS 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

OPEN  CHANNEL  FLOW 

Explicit  Numerical  Schemes  for  Unsteady  Free- 
Surface  Flows  With  Shocks, 
W87-04954  2E 

OPTICAL  PROPERTIES 

Secchi  Disk  Science:  Visual  Optics  of  Natural 

Waters, 

W87-04425  7B 

OPTIMIZATION 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 

Optimal  Sequencing  of  Hydropower  Stations, 
W87-04781  8C 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 

ORCHARDS 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

OREGON 

Rocky  Intertidal  Fish  Communities  of  Califor- 
nia: Temporal  and  Spatial  Variation, 
W87-04549  2L 

ORGANIC  ACIDS 

Organic  Acids  in  Springtime  Wisconsin  Precipi- 
tation Samples, 
W87-04514  5B 


Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

Effects  of  Water  Stress  on  the  Organic  Acid  and 
Carbohydrate  Compositions  of  Cotton  Plants, 
W87-05038  21 

ORGANIC  CARBON 

Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

Dissolved-Oxygen  Depression  under  Ice  Cover 

in  Two  Yukon  Rivers, 

W87-04757  2C 

Industrial  Analyzer  by  a  Potentiometric  Method 
for  Total  Organic  Carbon  in  Water, 
W87-04882  7B 

ORGANIC  COMPOUNDS 

Bacterial  Mutagenicity  and  Carcinogenic  Poten- 
tial of  Some  Azapyrene  Derivatives, 
W87-04470  5C 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

Application  of  Reverse-phase  h.p.l.c.  for  the  De- 
termination of  Partition  Coefficients, 
W87-04618  5A 

Field  Testing  of  a  Large  Volume  Liquid-Liquid 
Extraction  Device  for  Halogenated  Organics  in 
Natural  Waters, 
W87-04619  5A 

Simple  Device  for  Isolation  of  Organic  Com- 
pounds from  Water, 
W87-04621  5  A 

Quantitative  Determination  of  Trace  Concentra- 
tion of  Organics  in  Water  by  Solvent  Extraction 
and  Fused  Silica  Capillary  Gas  Chromatogra- 
phy: Aliphatic  and  Polynuclear  Hydrocarbons, 
W87-04634  5A 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

Evaluating   Activated   Carbons   for  Removing 

Low  Concentrations  of  Taste-  and  Odor-Pro- 
ducing Organics, 

W87-04911  5F 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  3.  Retardation  Estimates 
and  Mass  Balances  for  Organic  Solutes, 
W87-04965  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 


Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 

Transport  of  Organic  Contaminants  in  Ground 

Water, 

W87-05092  5B 

Laboratory  Evaluation  of  Slurry  Wall  Materials 
of  Construction  to  Prevent  Contamination  of 
Groundwater  from  Organic  Constituents, 
W87-05098  5G 

RCRA  Permitting:  Case  Histories,  ACLs,  Trich- 
loroethylene  and  Pentachlorophenol, 
W87-05130  5G 

Migration  and  Apparent  Subsurface  Biodegrada- 
tion of  Organic  Compounds  in  a  Fractured  Bed- 
rock Aquifer, 
W87-05134  5B 

Field  Screening  for  Organic  Contaminants  in 
Samples  from  Hazardous  Waste  Sites, 
W87-05144  5  A 

In  Situ  Biosurfactant  Production:  An  Aid  to  the 
Biodegradation  of  Organic  Ground  Water  Con- 
taminants, 
W87-05157  5G 

ORGANIC  LOADING 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

ORGANIC  MATTER 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-04608  2L 

Effects  of  Clay  Mineral-Organic  Matter  Com- 
plexes on  Gaseous  Hydrocarbon  Emissions  from 
Soils, 
W87-05141  5B 

ORGANIC  WASTES 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

ORGANOCHLORESE  COMPOUNDS 

Acclimation  and  Biodegradation  of  Chlorinated 
Organic  Compounds  in  the  Presence  of  Alter- 
nate Substrates, 
W87-04532  5D 

Simple  Device  for  Isolation  of  Organic  Com- 
pounds from  Water, 
W87-04621  5  A 

ORGANOLEPTIC  PROPERTIES 

Evaluating   Activated   Carbons   for   Removing 
Low  Concentrations  of  Taste-  and  Odor-Pro- 
ducing Organics, 
W87-04911  5F 

ORGANOPHOSPHORUS  PESTICIDES 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorous  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

ORIFICE  PLATES 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  1  -  Calibration, 

W87-04919  3F 

Orifice  Plates  for  Furrow  Flow  Measurement: 

Part  II  -  Design  and  Field  Use, 

W87-04920  3F 


JIB 

MM 

55% 


SU-55 


OSMOTIC  ADJUSTMENT 


SUBJECT  INDEX 


OSMOTIC  ADJUSTMENT 

Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-05039  21 

OSMOTIC  PRESSURE 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-O4900  21 

OTTERS 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

OUTER  HARBORS 

Waves  on  Distorted  Models  of  Outer  Harbors, 
W87-04417  8B 

OVERFLOW  DAMS 

Vertical    Drainage   in   the   Foundation   of  the 
Overflow  Dam  of  the  Dneprodzerzhinsk  Hydro- 
electric Station, 
W87-04421  8  A 

OVERLAND  FLOW 

Model  for  Wetland  Surface  Water  Dynamics, 
W87-04957  2E 

OXALIS  ACETOSELLA 

Effects  of  Experimental  Acid  Precipitation  and 
Liming  on  Vigor,  Species  Abundance,  and  Min- 
eral Nutrition  of  Ground  Vegetation  in  a 
Norway  Spruce  Stand  (Auswirkungen  von 
Saurer  Beregnung  und  Kalkung  auf  die  Vitali- 
taet,  Artenmaechtigkeit  und  Naehrstoffversor- 
gung  der  Bodenvegetation  eines  Fichtenbes- 
tandes), 
W87-O4508  5C 

OXTOATION 

Manganese    Oxidation    by    Spores    and    Spore 

Coats  of  a  Marine  Bacillus  Species, 

W87-04462  2K 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Evidence  for  the  Participation  of  Dissimilatory 
Processes  in  Maintaining  High  Carbon  Fluxes 
Through  the  Photosynthetic  Carbon  Reduction 
and  Oxidation  Cycles  in  Water  Stressed  Phaseo- 
lus  Leaves, 
W87-04867  2D 

OXIDES 

Coordinative  Interactions  Between  Soil  Solids 

and  Water  -  An  Aquatic  Chemist's  Point  of 

View, 

W87-04584  2K 

OXYGEN  REQUIREMENTS 

Comparative  Study  of  Decomposition,  Oxygen 
Consumption  and  Nutrient  Release  for  Selected 
Aquatic  Plants  Occurring  in  an  Estuarine  Envi- 
ronment, 
W87-04833  2L 

OZONATION 

Action   of  Ozone   on  Trophozoites   and   Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Tube  Diameter  and  Height  Influence  on  the 
Ozonation  Operating  Conditions  with  a  U-Tube, 
W87-04647  5F 

Improvement  of  Ozone  Oxidation  and  Disinfec- 
tion Design, 
W87-04649  5F 


Ozonation:    An    Economic   Choice   for   Water 

Treatment, 

W87-04912  5F 

OZONE 

Program  and  Performance  Characteristics  of  the 
Environmental  Chambers  during  a  Long-Term 
Experiment  with  Norway  Spruce  Trees  Exposed 
to  Ozone,  Acid  Mist,  and  Frost  (Beschreibung 
der  Expositionskammern  und  der  Versuchsbe- 
dingungen  bei  der  Belastung  von  Pflanzen  mit 
Luftschadstoffen  und  Klimastress), 
W87-04488  7B 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mit  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  Photosynthetic  Parameters  and  Stomatal 
Conductance  of  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Photosynthese-Parameter  und  Stoma- 
taere  Leitfaehigkeit  von  Pices  Abiea  (L.)  Karst), 
W87-04492  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln,  Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffernaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 


dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffernaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffernaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Action   of  Ozone   on  Trophozoites   and   Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Influence  of  an  Ozone,  Chlorine  and  Chlorine 
Dioxide  Treatment  on  Mutagenic  Activity  in 
(Drinking)  Water, 
W87-04646  5F 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

Improvement  of  Ozone  Oxidation  and  Disinfec- 
tion Design, 
W87-04649  5F 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

OZONE  GENERATORS 

Tube  Diameter  and  Height  Influence  on  the 
Ozonation  Operating  Conditions  with  a  U-Tube, 
W87-04647  5F 

OZONE  TRANSPORT 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

PACIFIC  NORTHWEST 

Reexamining  the  Parity  Promise:  More  Chal- 
lenges Than  Successes  to  the  Implementation  of 
the  Columbia  Basin  Fish  and  Wildlife  Program, 
W87-04437  6E 

Evolution  of  a  New  Comprehensive  Plan  for 
Managing  Columbia  River  Anadromous  Fish, 
W87-04443  6E 

PALEOECOLOGY 

PIRLA  Project  (Paleoecological   Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,  New  England,  N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

PALEOHYDROLOGY 

Diatom-based    pH    Reconstruction    Studies    of 

Acid  Lakes  in  Europe  and  North  America:  A 

Synthesis, 

W87-04727  5B 

PIRLA   Project  (Paleoecological   Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,   New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 


SU-56 


SUBJECT  INDEX 


PATH  OF  POLLUTANTS 


Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

PALEOLIMNOLOGY 

Comparison  of  Paleolimnological  with  MAGIC 
Model  Reconstructions  of  Water  Acidification, 
W87-04729  5B 

Valley  Terraces  and  Lake  Algonquin  Shoreline 

Position,    Southeast    Shore    of    Lake    Huron, 

Canada, 

W87-04748  2J 

PALMIET  ESTUARY 

Palmiet  Estuary:  A  Model  for  Water  Circulation 
Using  Salinity  and  Temperature  Measurements 
over  a  Tidal  Cycle, 
W87-04481  2L 

PANNES 

Vegetation  Patterns  in  and  Among  Pannes  (Cal- 
careous Intradunal  Ponds)  at  the  Indiana  Dunes 
National  Lakeshore,  Indiana, 
W87-05030  2H 

PARTHENOGENS 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphma  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

PARTICLE  TRANSPORT 

Particle  Transport  Through  Porous  Media, 
W87-04953  5B 

PARTICULATE  MATTER 

Distribution  of  Cd,  Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

PARTITION  COEFFICIENTS 

Application  of  Reverse-phase  h.p.l.c.  for  the  De- 
termination of  Partition  Coefficients, 
W87-04618  5  A 

PASTURE  MANAGEMENT 

Drought  and  Tropical  Pasture  Management, 
W87-04869  3F 

PATAGONIA  ICEFTELD 

Glacier  Variations  and  Their  Causes  in  the 
Northern  Patagonia  Icefield,  Chile,  Since  1944, 
W87-04552  2C 

PATH  OF  POLLUTANTS 

Leaching  of  Phenolic  Compounds  from  Leaf 
and  Needle  Litter  of  Several  Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

Anion  Exclusion  During  Transport  Through  the 

Unsaturated  Zone, 

W87-04399  2G 

Fallout  Plutonium  in  Two  Oxic-anoxic  Environ- 
ments, 
W87-04434  5B 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 


Plant   Availability    of  Phosphorus   in    Sewage 

Sludge  Compost, 

W87-04451  5B 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

Formation   of  Methane   and    Carbon    Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 

Longitudinal  Dispersion  Tests  in  Non-Uniform 

Porous  Media, 

W87-04558  2G 

Tracers  of  Sewage  Sludge  in  the  Marine  Envi- 
ronment: A  Review, 
W87-04565  5B 

Distribution  of  Cd,   Pb  and  Cu  Between  the 
Dissolved  and  Particulate  Phase  in  the  Eastern 
Scheldt  and  Western  Scheldt  Estuary, 
W87-04566  5B 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Nitrate  Leaching  From  a  Small,  Underdrained, 

Grassland,  Clay  Catchment, 

W87-04575  5B 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

Migration  of  Reactor-Produced  Tritium  in  Lake 

Huron, 

W87-04579  5B 

U02(2+)-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-04580  5B 

Modeling  of  Solute  Transport  in  Aggregated/ 
Fractured  Media  Including  Diffusion  into  the 
Bulk  Matrix, 
W87-04585  5B 

Multispecies  Cation  Leaching  During  Continu- 
ous   Displacement    of    Electrolyte     Solutions 
Through  eoil  Columns, 
W87-04586  5B 

Model  of  Ion  Transport  Through  a  Forested 
Catchment  at  Lange  Bramke,  West  Germany, 
W87-04588  5B 

Transient   Mass-transport   in   the   Presence    of 
Non-linear  Physico-chemical  Interaction  Laws: 
Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 

Migration  of  Solutes  in  a  Cultivated  Soil:  Effect 

of  Ploughing, 

W87-O4590  2G 

Models  for  Simulating  Salt  Movement  in  Aggre- 
gated Field  Soils, 
W87-04591  2G 

Application  of  Simple  Leaching  Models  in  Het- 
erogeneous Soils, 
W87-04592  2G 


Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

Study  of  Tracer  Movement  Through  Unsaturat- 
ed Sand, 
W87-04594  2G 

Chemical  Transport  Under  No-till  Field  Condi- 
tions, 
W87-04596  5B 


Multicomponent  Transport  Model, 
W87-04597 


5B 


Expected  Speciation  of  Dissolved  Trace  Metals 
in  Gravitational  Water  of  Acid  Soil  Profiles, 
W87-04598  5B 

Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Application  of  Reverse-phase  h.p.l.c.  for  the  De- 
termination of  Partition  Coefficients, 
W87-04618  5  A 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-04620  5B 

Long-Chain    Alkylbenzenes:  Their    Analytical 

Chemistry,     Environmental  Occurrence     and 

Fate, 

W87-04622  5B 

Determination    of    Ultra    Trace    Amounts    of 
Cobalt  in  Fish  by  Graphite  Furnace  Zeeman 
Effect  Atomic  Absorption  Spectrometry, 
W87-04633  5A 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,   Saint-Lawrence   Estu- 
ary), 
W87-04662  5B 

Mercury,  Cadmium,  and  Lead  in  British  Otters, 
W87-04665  5B 

Transport  of  Ozone  Between  Boundary  Layer 
and  Cloud  Layer  by  Cumulus  Clouds, 
W87-04679  2B 

Analysis  of  Remote  Measurements  of  Tropo- 

spheric  Carbon  Monoxide  Concentrations  Made 

During  the  1979  Summer  Monsoon  Experiment 

(MONEX), 

W87-04683  2B 

Changes  in  Precipitation  Chemistry  at  Dye  3, 

Greenland, 

W87-04685  5B 

Pollutant  Wet  Deposition  Mechanisms  in  Pre- 
cipitation and  Fog  Water, 
W87-04700  5B 

Patterns  of  Acid  Deposition  to  a  Danish  Spruce 

Forest, 

W87-04704  5B 

Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-04707  5B 

Distribution  of  Pollutants  Near  a  Frontal  Sur- 
face: A  Comparison  Between  Field  Experiment 
and  Modeling, 
W87-04708  5B 


SU-57 


PATH  OF  POLLUTANTS 


SUBJECT  INDEX 


Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-O4709  5B 

Effect  of  a  Stratus  Cloud  on  the  Redistribution 

and  Transformation  of  Pollutants, 

W87-04711  5B 

Measurement  of  Dry  Deposition  to  Vegetative 

Surfaces, 

W87-04712  5A 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Composition  of  Precipitation  at  Snoqualmie  Pass 
and  Stevens  Pass  in  the  Central  Cascades  of 
Washington  State, 
W87-04714  5A 

Snow  Chemistry  in  the  Flin  Flon  Area  of  Mani- 
toba, 1981-1984, 
W87-04718  5B 

Distribution  of  Metals  in  Different  Size  Frac- 
tions of  Sediment  from  the  Niagara  River, 
W87-04746  5B 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Manganese  Biogeochemistry  in  a  Small  Adiron- 
dack Forested  Lake  Watershed, 
W87-04754  5B 

Dual-Gamma  Attentuation  for  the  Determina- 
tion of  Porous  Medium  Saturation  with  Respect 
to  Three  Fluids, 
W87-04755  5A 

Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Effect  of  Radial  Flow  on  Deviations  from  Local 
Equilibrium  during   Sorbing   Solute  Transport 
through  Homogeneous  Soils, 
W87-04759  5B 

Contaminant   Transport    through   a    Fractured 
Porous   Rock:   Impact  of  the   Inlet   Boundary 
Condition  on  the  Concentration   Profile  in  a 
Rock  Matrix, 
W87-04762  5B 

Streamline  Routing  through  Fracture  Junctions, 
W87-04763  2F 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 

Predicting  Aqueous  Aluminium  Concentrations 

in  Natural  Waters, 

W87-04834  5A 

Influence  of  Some  Physico-Chemical  Factors  on 
Cadmium  Uptake  by  the  Green  Alga  Stichococ- 
cus  Bacillaris, 
W87-04848  5G 

Selenium  and  Heavy  Metals  in  San  Francisco 

Bay  Diving  Ducks, 

W87-04856  5B 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 


Statistical   Analysis  of  Estuarine   Profiles:   III. 

Application  to  Nitrate,  Nitrite  and  Ammonium 
in  the  I  a  mar  Estuary, 

W87-04874  5B 

Anaerobic  Bacterial  Dissolution  of  Lead  Oxide, 
W87-04875  5B 

Interaction  of  Certain  Heavy  Metals  with  Lake 

Humic  Acids, 

W87-04884  5B 

Polycyclic  Aromatic  Hydrocarbons  in  Surface 
Sediments  from  the  Elizabeth  River  Subestuary, 
W87-04885  5A 

Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889  5B 

Arctic  Ocean  Pollution, 

W87-O4890  5B 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-O4902  5C 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 

W87-04928  5B 

Managing  Feedlot  Runoff  with  a  Settling  Basin 

Plus  Tiled  Infiltration  Bed, 

W87-04937  -    5G 

Group  Invariance  and  Field-Scale  Solute  Trans- 
port, 
W87-04940  5B 

Solute  Transport  Parallel  to  an  Interface  Sepa- 
rating Two  Different  Porous  Materials, 
W87-04943  5B 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse   of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

Simulation  of  Contaminant  Plumes  With  Large 
Dispersive  Contrast:  Evaluation  of  Alternating 
Direction  Galerkin  Models, 
W87-04949  5B 

Velocity-Dependent  Hydrodynamic  Dispersion 

During  Unsteady,  Unsaturated  Soil  Water  Flow: 

Experiments, 

W87-04951  5B 


Particle  Transport  Through  Porous  Media, 
W87-04953 


5B 


Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 


Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited    Biodegradation:    1. 
Theoretical  Development, 
W87-04959  5B 

Transport    of   Dissolved    Hydrocarbons    Influ- 
enced  by   Oxygen-Limited   Biodegradation:   2. 
Field  Application, 
W87-O4960  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  1.  Approach  and  Over- 
view of  Plume  Movement, 
W87-04963  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  2.  Spatial  Moments  and 
the  Advection  and  Dispersion  of  Nonreactive 
Tracers, 
W87-04964  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  3.  Retardation  Estimates 
and  Mass  Balances  for  Organic  Solutes, 
W87-04965  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

Examination  of  a  Subgrid-Scale  Parameteriza- 
tion for  the  Transport  of  Pollutants  in  a  Nonpre- 
cipitating  Cumulus  Cloud  Ensemble, 
W87-04992  5B 

Removal  of  Sulphur  Dioxide  in  a  Two-Dimen- 
sional Rain  System  Based  on  a  Scale  Analysis  of 
the  Conservation  Equations, 
W87-04993  5B 

Kinetics  of  Formaldehyde-S(rV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-05002  5B 

Effects   of  Chemically   Contaminated    Sewage 

Sludge  on  an  Aphid  Population, 

W87-05009  5C 

Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

Gaseous  Behavior  of  TCE  Overlying  a  Contami- 
nated Aquifer, 
W87-O5064  5B 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical  Model, 
W87-05068  5B 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

Innovative   Means   of  Dealing   with   Potential 
Sources  of  Ground  Water  Contamination. 
W87-05071  2F 

Evaluation  of  Management  Practices  for  Mine 
Solid  Waste  Storage,  Disposal,  and  Treatment, 
W87-05083  5E 


SU-58 


SUBJECT  INDEX 


PEROXYMONOSULFATI 


Rapid  Assessment  Methodology  for  Leaching  of 

Agricultural  Chemicals, 

W87-05085  5B 


Abandoned  Wells  -  How  to  Find  Them, 
W87-05087 


SB 


Contrary  Waste  Site  Characteristics  -  Good  is 

Bad,  Bad  is  Good, 

W87-05091  5E 

Transport  of  Organic  Contaminants  in  Ground 

Water, 

W87-05092  5B 

Uncertainty  in  Ground  Water  Transport  Model- 
ing, 
W87-05093  5B 

Vertical  Movement  of  Ground  Water  Under  a 

Landfill,  Anchorage,  Alaska, 

W87-05096  2F 

Effect  of  Irrigated  Agriculture  on  Underlying 

Groundwater, 

W87-05102  5C 

Random  Walk  Method  for  the  Simulation  of 
Macrodispersion  in  a  Stratified  Aquifer, 
W87-05109  2F 

Influence  of  Micro-   and   Macro-Structure  of 
Aquifers  on  the  Spreading  of  Pollutants, 
W87-05110  5B 

Simulation  of  Solute  Transport  in  Aquifers  by 
Means  of  a  Mathematical  Model  with  Little 
Numerical  Diffusion  (Simulation  du  Transport 
de  Polluant  dans  les  Nappes  par  un  Modele  a 
Faible  Diffusion  Numerique), 
W87-05111  5B 

Transport  of  Pollutants  and  Scale  Effects 
(Transport  de  Pollutants  et  Effets  d'Echelle), 
W87-05112  5B 

Heat  and  Mass  Transport  in  Saturated-Unsatu- 

rated  Groundwater  Flow, 

W87-05114  2F 

Detection    of    Subsurface    Seepage    Between 

Aquifers  by  Hydrochemical  and  Environmental 

Isotopic  Techniques  -  A  Case  Study  from  South 

Australia, 

W87-05124  5B 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

RCRA  Permitting:  Case  Histories,  ACLs,  Trich- 
loroethylene  and  Pentachlorophenol, 
W87-05130  5G 

Multi-Phase  Transport  of  Petroleum  Hydrocar- 
bons in  the  Subsurface  Environment:  Theory 
and  Practical  Application, 
W87-05133  5B 

Migration  and  Apparent  Subsurface  Biodegrada- 
tion  of  Organic  Compounds  in  a  Fractured  Bed- 
rock Aquifer, 
W87-05134  5B 

Ground-Surface   Interaction   in   Promotion   of 
Contamination  by  Underground  Storage  Tank 
Leakage:  A  Case  Study, 
W87-05135  5B 

Assessment  of  Coal  Tar  Constituents  Migration: 

Impacts  on  Soils,  Ground  Water  and  Surface 

Water, 

W87-05136  5C 

Natural  Attenuation  of  Aromatic  Hydrocarbons 

in  a  Shallow  Sand  Aquifer, 

W87-05139  5B 


Sorption  and  Desorption  of  Degreasing  Chlor- 
oorganics  with  Subsurface  Sediments, 
W87-05140  5B 

Effects  of  Clay  Mineral-Organic  Matter  Com- 
plexes on  Gaseous  Hydrocarbon  Emissions  from 
Soils, 
W87-05141  5B 

Monitoring    of   Underground    Storage    Tanks: 

Current  Technology, 

W87-05145  5  A 

Defining  Extent  of  Contamination  Using  Onsite 

Analytical  Methods, 

W87-05146  5B 

Electromagnetic  Measurements  for  Subsurface 

Hydrocarbon  Investigations, 

W87-05149  5B 

Interpretation  of  Gas  Chromatography  Data  as  a 
Tool  in  Subsurface  Hydrocarbon  Investigations, 
W87-05151  5B 

Toluene     Loss     Investigation     and     Remedial 
Action  at  Two  Geologically  Complex  Industrial 
Sites  in  Eastern  Nebraska, 
W87-05153  5B 

PATHOGENIC  BACTERIA 

Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

PATHOGENS 

Action  of  Ozone  on  Trophozoites  and  Free 
Amoeba  Cysts,  Whether  Pathogenic  or  Not, 
W87-04644  5F 

PEANUTS 

Root     Regulated     Water     Relationships     and 

Growth  of  Groundnut  Plants, 

W87-04386  21 

Rain-induced   Dispersal   in   Puccinia   arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 

PEARL  MUSSELS 

Status  of  the  Freshwater  Pearl  Mussel  Margariti- 
fera  margaritifera  L.  in  the  South  of  its  Europe- 
an Range, 
W87-04656  5C 

PEAT 

Denitrification  in  Marl  and  Peat  Sediments  in 

the  Florida  Everglades, 

W87-04458  2H 

PEAT  BOGS 

New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

PENNSYLVANIA 

Overview  of  Grants  for  Sewerage  Facilities, 
W87-04809  5D 

Recent  Sewage  Financing  in  Pennsylvania, 
W87-O4810  5D 

Backfilling  Techniques  and  Alkaline  Addition  to 

Control  Acid  Mine  Drainage  in  a  Coal  Strip 

Mine, 

W87-05082  5E 

PENSTOCKS 

Machinery  and   Equipment   for  Micro  Hydro 

Plants, 

W87-04772  8C 

PERFORMANCE  EVALUATION 

Electronic    Flowmeter    for    Irrigation    Water 
Based  on  a  Plate  Orifice  ('n  Elektroniese  Deur- 


stromingsmeter  vir  Besproeiingswater,  Gebaseer 

op  'n  plaatmondstuk), 

W87-04487  7B 

Evaluation  of  Models  Used  to  Assess  the  Fate  of 

Chemicals  in  Aquatic  Systems, 

W87-04616  5B 

Predicting   the   Expansion   Behavior  of  Filter 

Media, 

W87-04643  5F 

Programming  a  Minicomputer  for  Liuqid  Level 

Control  in  a  Water  Tank, 

W87-04688  5F 

Evaluating   Activated   Carbons  for   Removing 

Low  Concentrations  of  Taste-  and  Odor-Pro- 
ducing Organics, 

W87-04911  5F 

Ozonation:   An   Economic   Choice   for   Water 

Treatment, 

W87-04912  5F 

Trends  in  Selecting  and  Procuring  Hydro  Tur- 
bines, 
W87-O5019  8C 

Evaluation  of  the  Performance  of  Zone  of  Satu- 
ration Landfills  in  Wisconsin, 
W87-05094  5B 

Laboratory  Evaluation  of  Slurry  Wall  Materials 
of  Construction  to  Prevent  Contamination  of 
Groundwater  from  Organic  Constituents, 
W87-05098  5G 

PERIPHYTES 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

PERMEABILITY 

Ways  to  Develop  Methods  of  Determining  Per- 
meability of  Nonsaturated  Soils, 
W87-04422  8D 

Particle  Transport  Through  Porous  Media, 
W87-04953  5B 

PERMEABILITY  COEFFICIENT 

Subsurface  Flow  from  a  Forested  Slope  in  the 

Ife  Area  of  Southwestern  Nigeria, 

W87-04560  2G 

Predicting  Unsaturated  Hydraulic  Conductivity 

from  the  Soil  Water  Characteristic, 

W87-04930  2G 

Predicting  Mass  Transport  in  Discrete  Fracture 

Networks  With  the  Aid  of  Geometrical  Field 

Data, 

W87-04956  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

PERMEABLE  BACKFILL 

Rational  for  Permeable  Backfill  Placed  Over 

Pipe  Drains, 

W87-04573  2G 

PEROXIDASE 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

PEROXYMONOSULFATE 

Chemistry  of  OH  in  Remote  Clouds  and  Its  Role 

in  the  Production  of  Formic  Acid  and  Peroxy- 

monosulfate, 

W87-04682  5B 


SU-59 


PERSONNEL  MANAGEMENT 


SUBJECT  INDEX 


PERSONNEL  MANAGEMENT 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

PERTH 

Unusual  Clouds  Over  Perth,  Western  Australia, 
W87-04839  2B 

PEST  CONTROL 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 

W87-04773  8A 

PESTICIDE  TOXICITY 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-O4520  5A 

PESTICIDES 

Filtering  Activity  of  Daphnia  in  Low  Concen- 
trations of  a  Pesticide, 
W87-04435  5C 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-04520  5A 

Chemical  Transport  Under  No-till  Field  Condi- 
tions, 
W87-04596  5B 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

Crayfish  Pesticide  Decimates  Spanish  Birds, 
W87-04829  5C 

Ryegrass  Establishment  and  Yield  in  Relation  to 

Pesticide   Treatment,    Irrigation   and   Fertiliser 

Level, 

W87-04857  3F 

Rapid  Assessment  Methodology  for  Leaching  of 

Agricultural  Chemicals, 

W87-05085  5B 

PETROLEUM  WASTES 

Review  and  Evaluation  of  Current  Design  and 
Management    Practices    for    Land    Treatment 
Units  Receiving  Petroleum  Wastes, 
W87-04581  5D 

PHASEOLUS 

Evidence  for  the  Participation  of  Dissimilatory 
Processes  in  Maintaining  High  Carbon  Fluxes 
Through  the  Photosynthetic  Carbon  Reduction 
and  Oxidation  Cycles  in  Water  Stressed  Phaseo- 
lus  Leaves, 
W87-04867  2D 

PHENOLIC  ACIDS 

ChlorinarJon  of  4-Hydroxycinnamic  Acid  and  Its 
Toxic  Risk  as  a  Natural  Occurring  Water  Con- 
taminant, 
W87-04667  5F 

PHENOLIC  COMPOUNDS 

Leaching  of  Phenolic  Compounds  from  Leaf 
and  Needle  Litter  of  Several   Deciduous  and 
Coniferous  Trees, 
W87-04365  5B 

PHENOLS 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic    Compounds   -    Assay    in 
Swine  Waste, 
W87-04627  5D 


PHOSPHATE  TRANSPORT 

Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

PHOSPHATES 

Phytoplankton  Growth  and  phosphate  Uptake 

(for    P   limitation)    by    Natural    Phytoplankton 

Populations  from  the  Loosdrecht  Lakes  (The 

Netherlands), 

W87-04427  5B 

Quiescent  Consolidation   of  Phosphatic  Waste 

Clays, 

W87-04468  5E 

Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

PHOSPHORUS 

Plant   Availability   of   Phosphorus   in    Sewage 

Sludge  Compost, 

W87-04451  5B 

Total  Phosphorus  Analysis  of  Wastewater  Sam- 
ples using  the  Stannous  Chloride  Reduction  Pro- 
cedure, 
W87-O4630  5A 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  I. 
Effects  on  the  Kinetics  of  Soluble  P  in  Soil, 
W87-04892  2G 

Effects  of  Temperature  and  Prior  Flooding  on 
Intensity  and  Sorption  of  Phosphorus  in  Soil:  II. 
Effects  on  P  Sorption, 
W87-04893  2G 

Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

PHOSPHORUS  REMOVAL 

Phytoplankton  Growth  and  phosphate  Uptake 

(for   P   limitation)   by    Natural    Phytoplankton 

Populations  from  the  Loosdrecht  Lakes  (The 

Netherlands), 

W87-04427  5B 

Processes  Controlling  Movement,  Storage,  and 
Export  of  Phosphorus  in  a  Fen  Peatland, 
W87-04842  5E 

PHOTOACOUSTICS 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  I.  Probing  the  Photoacoustic  Method 
as  an  Indicator  for  Water  Stress  In  Vivo, 
W87-05040  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 
the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystems, 
W87-05041  21 

PHOTOINHIBrnON 

Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

PHOTosENsrnvrrY 

Speciation,  Photosensitivity,  and  Reactions  of 
Transition  Metal  Ions  in  Atmospheric  Droplets, 
W87-04686  2B 

PHOTOSYNTHESIS 

Photosynthesis  and  Growth  of  Water  Hyacinth 

under  C02  Enrichment, 

W87-04376  2D 


Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

Photosynthetic  Acclimation  and  Water-Use  Effi- 
ciency of  Three  Species  of  Understory  Herba- 
ceous Bamboo  (Gramineae)  in  Panama, 
W87-04651  2D 

Diurnal  Patterns  of  Photosynthesis,  Evapotran- 
spiration  and  Water  Use  Efficiency  in  Mustard 
at  Different  Growth  Phases  Under  Field  Condi- 
tions, 
W87-04866  2D 

Evidence  for  the  Participation  of  Dissimilatory 
Processes  in  Maintaining  High  Carbon  Fluxes 
Through  the  Photosynthetic  Carbon  Reduction 
and  Oxidation  Cycles  in  Water  Stressed  Phaseo- 
lus  Leaves, 
W87-04867  2D 

Photosynthetic   Rate   and    Water   Relations   in 
Some  Forest  Herbs  in  Spring  and  Summer, 
W87-04868  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  I.  Probing  the  Photoacoustic  Method 
as  an  Indicator  for  Water  Stress  In  Vivo, 
W87-05040  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  II.  The  Effect  of  Rapid  Drought  on 
the  Electron  Transport  and  the  Relative  Activi- 
ties of  the  Two  Photosystems, 
W87-05041  21 

PHYSICOCHEMICAL  PROPERTIES 

Transient    Mass-transport    in    the    Presence   of 
Non-linear  Physico-chemical  Interaction  Laws: 
Progressive  Modelling  and  Appropriate  Experi- 
mental Procedures, 
W87-04589  5B 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

Ecological  Studies  in  Some  Ponds  of  Osmania 
University  Campus  With  Special  Reference  to 
Bottom  Living  Algae:  I.  Physico-chemical  Fac- 
tors, 
W87-O5O0O  2H 

PHYTOPLANKTON 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical  Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

Phytoplankton  Growth  and  phosphate  Uptake 

(for   P   limitation)   by    Natural    Phytoplankton 

Populations  from  the  Loosdrecht  Lakes  (The 

Netherlands), 

W87-04427  5B 

Seasonal  Patterns  of  Growth  and  Composition 
of  Phytoplankton  in  the  Lower  Chesapeake  Bay 
and  Vicinity, 
W87-04611  2L 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

Biology  and  Chemistry  of  Three  Pennsylvania 
Lakes:  Responses  to  Acid  Precipitation, 
W87-04741  2H 


SU-60 


SUBJECT  INDEX 


PLANT  GROWTH  SUBSTANCES 


Algal  Organic  Carbon  Excretion  in  Lake  Michi- 
gan, 
W87-04749  2H 

Pumped-Storage  Stations  and  the  Life  of  Hydro- 

bionts, 

W87-04767  6G 

Restoration  of  Two  Lowland  Lakes  by  Isolation 
from  Nutrient-Rich  Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  5G 

PHOTOTOXICITY 

Effect  of  Synthetic  Detergents  on  Germination 

of  Fern  Spores, 

W87-04664  5C 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

PICEA  ABIES  (L)  KARST 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

PICOPLANKTON 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 

PIGGERY  WASTES 

Nitrogen  Transformations  in  an  Aerated  Lagoon 

Treating  Piggery  Wastes, 

W87-04624  5D 

PILOT  PLANTS 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

PILOT  TESTS 

Soil    Decontamination    Through    In    Situ    Air 
Stripping  of  Volatile  Organics  -  A  Pilot  Demon- 
stration, 
W87-05163  5G 

PINE  TREES 

Wastewater  Renovation  in  a  Slash  Pine  Planta- 
tion Subjected  to  Prescribed  Burning, 
W87-04447  5E 

Influence  of  Moisture  Stress  and  Induced  Resist- 
ance   in    Pondersosa    Pine,    Pinus    Ponderosa 
Dougl.  Ex.  Laws,  on  the  Pine  Sawfly,  Neodi- 
prion  Autumnalis  Smith, 
W87-04851  2D 

PIPE  DRAINS 

Rational  for  Permeable  Backfill   Placed  Over 

Pipe  Drains, 

W87-04573  2G 

PIPE  NETWORKS 

Hydraulic   Design   Algorithms   for   Pipe   Net- 
works, 
W87-04393  5F 

PIPE  STRESS 

Cushioning  Stress  and  Strain  in  Pipe  Systems, 
W87-04982  8G 


PIPELINE  SAG 

Measuring  Sewer  Sag, 
W87-04804 


7B 


PIPELINES 

Experimental  Tests  of  the  Stress  State  of  the 
Metal  Pipe  on  the  Dnepr-Donbass  Canal, 
W87-04766  8A 

Restoring  the  Flow  of  a  Finished  Water  Pipe- 
line, 
W87-04904  5F 

Cushioning  Stress  and  Strain  in  Pipe  Systems, 
W87-04982  8G 

PIPES 

Hydraulic    Design   Algorithms   for   Pipe   Net- 
works, 
W87-04393  5F 

New  Sewer  in  One  Night:  Replacement  without 

Excavation, 

W87-04803  8A 

Measuring  Sewer  Sag, 

W87-04804  7B 

Overcoming  a  Sewer  Moratorium, 

W87-04805  5D 

Water  Contamination  Caused  by  Gasoline  Per- 
meating a  Polybutylene  Pipe, 
W87-04905  5B 

Cushioning  Stress  and  Strain  in  Pipe  Systems, 
W87-04982  8G 

PIRLA  PROJECT 

PIRLA  Project  (Paleoecological  Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,   New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

PLANKTON 

Composition,  Seasonality  and  Distribution  of 
Ichthyoplankton  in  Port  Phillip  Bay,  Victoria, 
W87-05044  2L 

PLANNING 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 

Planning  Model  for  Optimal  Hydro  System  Ex- 
pansion, 
W87-04783  6A 


Water  Systems  Standards  Survey, 
W87-04903 


5F 


Is  There  an  Answer  to  Hydrant  Tampering, 
W87-04981  5F 


Emergency  Water  Planning  Program, 
W87-04998 


6E 


PLANT  AVAILABILITY 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

PLANT  DISEASE 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung  des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

PLANT  DISEASES 

Rain-induced   Dispersal   in   Puccinia  arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 


Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-04902  5C 

PLANT  GROWTH 

Comparing  Sprinkler  Irrigation  and  Flood  Irri- 
gation for  Rice, 
W87-04368  3F 

Photosynthesis  and  Growth  of  Water  Hyacinth 

under  C02  Enrichment, 

W87-04376  2D 

Effect  of  Foliar  Application  of  Fulvic  Acid  on 
Water  Use,  Nutrient  Uptake  and  Yield  in  Wheat, 
W87-04381  2D 

Root     Regulated     Water     Relationships     and 

Growth  of  Groundnut  Plants, 

W87-04386  21 

Influence  of  Salinity  on  the  Distribution  of 
Egeria  densa  in  the  Valdivia  River  Basin,  Chile, 
W87-04410  2L 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

Biomass  Accumulation  and  Resource  Utilization 
in  Co-occurring  Grassland  Annuals, 
W87-04653  2D 

Sludge  Processing  Effect  on  Compost  Quality, 
W87-04800  5D 

Chemical   Controls   on  Ecology   in   a  Coastal 

Wetland, 

W87-04822  2L 

Effect  of  Hydrophilic  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

Diurnal  Patterns  of  Photosynthesis,  Evapotran- 
spiration  and  Water  Use  Efficiency  in  Mustard 
at  Different  Growth  Phases  Under  Field  Condi- 
tions, 
W87-04866  2D 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-04900  21 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

PLANT  GROWTH  SUBSTANCES 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffernaehrung,  Ozon  und  Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 


yum 


•ASK 

■ 


SU-61 


PLANT  MORPHOLOGY 


SUBJECT  INDEX 


PLANT  MORPHOLOGY 

Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-O5008  5C 

PLANT  PATHOLOGY 

Tolerance  of  Holcus  lanatus  and  Agrostis  stolon- 
ifera  to  Sodium  Chloride  in  Soil  Solution  and 
Saline  Spray, 
W87-04375  3C 

Effects  of  Magnesium  and  Calcium  Fertilization, 
Ozone  and  Acid  Mist  on  the  Mineral  Nutrition, 
Frost  Resistance  and  Biomass  Production  of 
Young  Spruce  Trees  (Picea  Abies  (L.)  Karst) 
(Einfluss  einer  Duengung  mil  Magnesium  und 
Calcium,  von  Ozon  und  Saurem  Nebel  auf 
Frosthaerte,  Ernaehrungszustand  und  Biomass- 
produktion  Junger  Fichten  (Picea  Abies  (L.) 
Karst)), 
W87-04489  5C 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 
Karst  auf  Mineralstoffemaehrung  und  auf  Belas- 
tung  des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-O4490  5C 

Effects  of  Ozone  and  Acid  Mist  on  the  Epicuti- 
cular  Wax  in  the  Stomatal  Antechamber  of  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Ozon  und  Saurem  Nebel  auf  die  Struktur  der 
Stomataeren  Wachspfropfen  in  den  Nadeln  von 
Picea  Abies  (L.)  Karst), 
W87-04491  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Monoterpene  Pattern  of  Needles  of 
Picea  Abies  (L.)  Karst  (Einfluss  von  Mineral- 
stoffemaehrung, Ozon  und  Saurem  Nebel  auf 
das  Monoterpenmuster  der  Nadeln  von  Picea 
Abies  (L.)  Karst), 
W87-04496  5A 

Synoptical  Discussion  of  Results  of  Field  Ex- 
periments on  the  Influence  of  Acid  Deposition 
and  Liming  in  Stands  of  Norway  Spruce  (Picea 
Abies  (L.)  Karst  (Zusammenfassende  Diskussion 
der  Ergebnisse  aus  Experimentellen  Freiland- 
Untersuchungen  ueber  den  Einfluss  von  Sauren 
Niederschlaegen  und  Kalkung  in  Fichtenbes- 
taenden  (Picea  Abies  (L.)  Karst)), 
W87-04511  5C 

PLANT  PHYSIOLOGY 

Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 

Photosynthesis  at  Low  Water  Potentials  in  Sun- 
flower: Lack  of  Photoinhibitory  Effects, 
W87-04475  2D 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  the  Contents  of  Adeninenucleotides,  In- 
organic Phosphate  and  Carbohydrates  in  Nee- 
dles of  Picea  Abies  (L.)  Karst  (Einfluss  von 
Mineralstoffemaehrung,  Ozon  und  Saurem 
Nebel  auf  den  Gehalt  an  Adeninnucleotiden, 
Anorganischem  Phosphat  und  Kohlenhydraten 
in  Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04493  5C 

Effect  of  Mineral  Nutrition,  Ozone  and  Acid 
Mist  on  Peroxidase  Activity  in  Needles  of 
Norway  Spruce,  Picea  Abies  (L.)  Karst  (Einfluss 
von  Mineralstoffemaehrung,  Ozon  und  Saurem 
Nebel  auf  Peroxidase-Aktivitaeten  in  Fichtenna- 
deln, Picea  Abies  (L.)  Karst), 
W87-04494  5C 

Influence  of  Mineral  Nutrition,  Ozone  and  Acid 
Fog  on  Abscisic  Acid  and  Indole  acetic  Acid  in 
Needles  of  Picea  Abies  (L.)  Karst  (Einfluss  von 


Mineralstoffemaehrung,     Ozon     und     Saurem 
Nebel  auf  Indolessigsaeure  und  Abscisinsaeure  in 
Nadeln  von  Picea  Abies  (L.)  Karst), 
W87-04495  5C 

Influence  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  on  the  Content  of  the  Fungitoxic  Com- 
pound P-Hydroxyacetophenone  in  Spruce  Nee- 
dles (Picea  Abies  (L.)  Karst)  (Einfluss  von  Min- 
eralstoffemaehrung, Ozon  und  Saurem  Nebel 
auf  den  Gehalt  der  Fungitoxischen  Substanz  P- 
Hydroxy-acetophenon  in  Fichtennadeln  (Picea 
Abies  (L.)  Karst)), 
W87-04497  5C 

Contents  of  Chlorophyll  and  the  Antioxidants 
Ascorbic  Acid,  Glutathion  and  Tocopherol  in 
Spruce  Needles  (Picea  Abies  (L.)  Karst)  as  a 
Function  of  Mineral  Nutrition,  Ozone,  and  Acid 
Mist  (Gehalte  an  Chlorophyll  und  den  Antioxi- 
dantien  Ascorbat,  Glutathion  und  Tocopherol  in 
Fichtennadeln  (Picea  Abies  (L.)  Karst)  in  Ab- 
haengigkeit  von  Mineralstoffemaehrung,  Ozon 
und  Saurem  Nebel), 
W87-04498  5C 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

Ionic  Composition  of  Isoetes  setacea  Plants 
during  Reactivation  by  Rehydration,  (Les  Ten- 
eurs  Ioniques  des  Plants  d'Isoetes  setacea  au 
Cours  de  la  Reactivation  par  Rehydratation), 
W87-04818  21 

Effects  of  Acidity  of  Simulated  Rain  and  Its 
Influence  on  the  Phytotoxicity  of  Chlorsulfuron 
on  Velvetleaf  and  Barley, 
W87-04826  5C 

Effects  of  Antitranspirants  on  Stomatal  Opening 
and  the  Proline  and  Relative  Water  Contents  in 
the  Tomato, 
W87-04861  3F 

Physiological  Basis  of  Irrigation  Scheduling  for 
Seed  Production  in  Egyptian  Clover  Syn.  Ber- 
seem  (Trifolium  Alexandrinum  L.)  Crop, 
W87-04878  3F 

Effects  of  Soil  Contamination  with  Copper, 
Lead  and  Arsenic  on  the  Growth  and  Composi- 
tion of  Plants:  II.  Effects  of  Source  Contamina- 
tion, Varying  Soil  pH,  and  Prior  Waterlogging, 
W87-04896  5C 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2S04, 
W87-04897  3C 

Effects  of  Osmotic  Potential  in  Nutrient  Solu- 
tion on  Diurnal  Growth  of  Tomato  Fruit, 
W87-04900  21 

Eichhornia  Crassipes  (Mart)  Solms  in  Relation 

toPH, 

W87-O5001  5C 

Response  of  Selected  Salt-Tolerant  and  Normal 

Lines  of  Four  Grass  Species  to  NaCl  in  Sand 

Culture, 

W87-O50O6  21 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-O5007  21 

Effects  of  Water  Stress  on  the  Organic  Acid  and 
Carbohydrate  Compositions  of  Cotton  Plants, 
W87-O5038  21 


Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-05039  21 

Photosynthetic  Responses  of  Leaves  to  Water 
Stress,  Expressed  by  Photoacoustics  and  Related 
Methods:  I.  Probing  the  Photoacoustic  Method 
as  an  Indicator  for  Water  Stress  In  Vivo, 
W87-O504O  21 

PLANT  POPULATIONS 

Drought  and  Tropical  Pasture  Management, 
W87-04869  3F 

PLANT  VIRUSES 

Plant  Viruses  in  Rivers  and  Lakes, 

W87-04821  5  A 

PLANT  WATER  POTENTIAL 

Foliage  Temperature:  Effects  of  Environmental 
Factors  with  Implications  for  Plant  Water  Stress 
Assessment  and  the  C02/Climate  Connection, 
W87-04760  2D 

Effects  of  Antitranspirants  on  Stomatal  Opening 
and  the  Proline  and  Relative  Water  Contents  in 
the  Tomato, 
W87-04861  3F 

Contribution  to  the  Study  of  Biochemical  Mech- 
anisms of  Resistance  to  Water  Stress:  Proline 
Accumulation  During  the  Vegetative  Cycle  of 
Bread  Wheat  (Triticum  Aestivum  L.)  and 
Durum  Wheat  (Triticum  Durum  Desf.)  (Contri- 
bution a  l'Etude  de  la  Resistance  a  la  Secheresse 
Chez  le  Ble  Tendre  (Triticum  Aestivum  L.)  et 
Chez  le  Ble  Dur  (Triticum  Durum  Desf.):  Etude 
de  1  Accumulation  de  la  Proline  au  Cours  de 
Cycle  de  Developpement), 
W87-04865  2D 

Evidence  for  the  Participation  of  Dissimilatory 
Processes  in  Maintaining  High  Carbon  Fluxes 
Through  the  Photosynthetic  Carbon  Reduction 
and  Oxidation  Cycles  in  Water  Stressed  Phaseo- 
lus  Leaves, 
W87-04867  2D 

Relationships  between  Water  Stress  and  Ultra- 
sound Emission  in  Apple  (Malus  x  domestica 
Borkh.), 
W87-04899  21 

Osmotic  Adjustment  in  Leaves  of  VA  Mycorr- 
hizal  and  Nonmycorrhizal  Rose  Plants  in  Re- 
sponse to  Drought  Stress, 
W87-O5039  21 

Nonsteady-state  Analysis  of  Water  Flow  and 

Capacitance  for  Agave  deserti, 

W87-O5060  2D 

PLANT  WATER  RELATIONS 

Root     Regulated     Water     Relationships     and 

Growth  of  Groundnut  Plants, 

W87-04386  21 

PLANTING  MANAGEMENT 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

PLANTS 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

PLOWING 

Effect  of  the  Structural  State  of  the  Ploughed 
Layer  On  Its  Water  Retention  (Effet  de  l'Etat 
Structural  d'une  Couche  Labouree  sur  sa  Reten- 
tion en  Eau), 
W87-04864  2G 


SU-62 


SUBJECT  INDEX 


POLLUTANT  IDENTIFICATION  'MEASURING  INSTRUMENTS 


PLOWING  EFFECTS 

Migration  of  Solutes  in  a  Cultivated  Soil:  Effect 

of  Ploughing, 

W87-04590  2G 

PLUMES 

Single  Well  Measurements  as  a  Tool  for  Decon- 
tamination of  an  Arsenic  Contaminated  Ground- 
water Plume, 
W87-05123  5B 

PLUTONIUM 

Fallout  Plutonium  in  Two  Oxic-anoxic  Environ- 
ments, 
W87-04434  5B 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

POLAND 

Groundwater  Changes  in  the  Urban  Area  of 

Wroclaw  in  the  Period  1874-1974, 

W87-05105  2F 

POLARITY 

Abnormal   Polarity  of  Thunderclouds  Grown 

from  Negatively  Charged  Air, 

W87-04476  2B 

POLAROGRAPHIC  ANALYSIS 
Differential  Pulse  Polarographic  Determination 
of  Thiol  Flotation  Collectors  and  Sulphide  in 
Waters, 
W87-04836  5A 

POLICY  MAKING 

Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

Policy  Relevance  in  Studies  of  Urban  Residen- 
tial Water  Demand, 
W87-04939  6D 

POLITICAL  ASPECTS 

Options  for  Financing  Acid  Rain  Controls, 
W87-04568  6C 

POLLUTANT  IDENTIFICATION 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 

Spectral  Interferences  in  the  Quantification  of 
Arsenic  in  Water  Samples  by  Inductively  Cou- 
pled Plasma  Emission  Spectrometry, 
W87-04469  5A 

Determination  of  Trace  Metals  in  Rain  Water  by 
Differential-Pulse  Stripping  Voltammetry, 
W87-04518  5  A 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-O4520  5A 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

Time-domain  Reflectometry  Method  for  Meas- 
uring Soil  Water  Content  and  Salinity, 
W87-04595  2G 

Analysis   for  Trace   Amounts  of  Geosmin   in 

Water  and  Fish, 

W87-04602  5A 


Long-Chain  Alkylbehzenes:    Their    Analytical 

Chemistry,  Environmental     Occurrence     and 

Fate, 

W87-04622  5B 

Linear     Alkylbenzene     Sulfonates     (LAS)     in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Isolation  of  An  Anaerobic  Bacterial  Consortium 
Degrading    Phenolic   Compounds   -   Assay   in 
Swine  Waste, 
W87-04627  5D 

Kinetic-fluorimetric  Determination  of  Selenium 
in  the  Environment  with  Use  of  Methylene  Blue, 
W87-04631  5  A 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,   Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

Handling  of  Environmental  and  Biological  Sam- 
ples via  Pre-Column  Technologies, 
W87-04635  7B 

Are  the  Results  of  Ozonation  of  Model  Com- 
pounds at  High  Concentrations  Transferable  to 
the  Conditions  of  Drinking  Water  Treatment 
with  Ozone, 
W87-04645  5F 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

Surrogate-Assisted  Determination  of  2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

On-Line  Trace  Enrichment  for  Determination  of 
Aldicarb  Species  in  Water,  Using  Liquid  Chro- 
matography with  Post-Column  Derivatization, 
W87-04693  5A 

Measuring  Dry  Deposition:  A  Re-assessment  of 

the  State  of  the  Art, 

W87-04699  5A 

Atmospheric  Measurements  of  Nitrogen  Dioxide 
with  a  Sensitive  Luminol  Instrument, 
W87-04701  7B 

Chemical  Composition  of  Precipitation  at  Long 

Island,  NY, 

W87-04705  5A 

Comparison  of  Summer  and  Winter  Measure- 
ments of  Atmospheric  Nitrogen  and  Sulphur 
Compounds, 
W87-04706  5A 

Measurement  of  Dry  Deposition  to  Vegetative 

Surfaces, 

W87-04712  5  A 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Composition  of  Precipitation  at  Snoqualmie  Pass 
and  Stevens  Pass  in  the  Central  Cascades  of 
Washington  State, 
W87-04714  5A 

Precipitation  Chemistry  Measurement  in  Alber- 
ta, 

W87-04715  5  A 


Rainfall  Acidity  in  Northern  Britain  -  Exploring 

the  Data, 

W87-04716  5  A 

Snow  Chemistry  in  the  Flin  Flon  Area  of  Mani- 
toba, 1981-1984, 
W87-04718  5B 

New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-04806  5D 


Plant  Viruses  in  Rivers  and  Lakes, 
W87-04821 


5A 


Gas  Chromatography  Detectors  Based  on  Che- 

miluminescence, 

W87-04831  7B 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography-Atomic  Absorption, 
W87-04838  7B 

Thresholds  in  Eu trophication  of  Natural  Waters, 
W87-04853  5A 

Characterization  of  Major  and  Minor  Organic 
Pollutants  in  Wastewaters  from  Coal  Gasifica- 
tion Processes, 
W87-04883  5A 

Polycyclic  Aromatic  Hydrocarbons  in  Surface 
Sediments  from  the  Elizabeth  River  Subestuary, 
W87-04885  5A 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-04907  5F 

Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)), 
W87-04914  5B 

Outbreak    of   Gastroenteritis    on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

Rapid  and  Simple  Method  for  the  Detection  and 

Enumeration  of  Escherichia  Coli  in  Cleansed 

Shellfish, 

W87-04989  5A 

Kinetics  of  Formaldehyde-S(IV)  Adduct  For- 
mation in  Slightly  Acidic  Solution, 
W87-04994  5B 

Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  SB 

Gaseous  Behavior  of  TCE  Overlying  a  Contami- 
nated Aquifer, 
W87-05064  5B 

POLLUTANT  IDENTIFICATION 
•MEASURING  INSTRUMENTS 

Differential  Pulse  Polarographic  Determination 

of  Thiol  Flotation  Collectors  and  Sulphide  in 

Waters, 

W87-04836  5A 


SU-63 


POLLUTANT  INDEMNIFICATION 


SUBJECT  INDEX 


POLLUTANT  INDENTIFICATION 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

POLLUTANTS 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

Contaminant   Transport    through   a    Fractured 
Porous   Rock:   Impact  of  the   Inlet   Boundary 
Condition   on   the   Concentration   Profile   in   a 
Rock  Matrix, 
W87-04762  5B 

Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-O50O8  5C 


POLLUTION  CONTROL 

Acid  Rain  Spurs  Clean-Coal  Research, 
W87-04371 


5B 


Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 

Water  Quality  and  Treatment  -  The  State  of  the 

Art  and  Developments  in  Future, 

W87-04787  5F 

POLLUTION  EXPOSURE 

Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

POLLUTION  LOAD 

Anaerobic  Treatment  of  Beet  Waste  in  a  Station- 
ary Fixed-Film  Reactor, 
W87-04363  5D 

Alpine  Tundra  Soil  Bacterial  Responses  to  In- 
creased Soil  Loading  Rates  of  Acid  Precipita- 
tion, Nitrate,  and  Sulfate,  Front  Range,  Colora- 
do, U.S.A., 
W87-04551  5C 


Arctic  Ocean  Pollution, 
W87-04890 


5B 


POLLUTION  MONITORING 

Genetic  Diversity  and  Resistance  to  Marine  Pol- 
lution, 
W87-04655  5C 

POLYCHLORINATED  BIPHENYLS 

Polychlorinated    Biphenyl    Residues    in    Some 
Marine  Organisms  from  the  Baie  des  Anglais 
(Baie-Comeau,   Quebec,    Saint-Lawrence   Estu- 
ary), 
W87-04662  5B 

Purification   of  PCB   Contaminated   Water  by 
Chitosan:  A  Biological  Test  of  Efficiency  Using 
the  Common  Barbel,  Barbus  Barbus, 
W87-04666  5D 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

POLYCHLORINATEDBIPHENYLS 

Association  between  PCBs  and  Lower  Embry- 
onic Weight  in  Black-Crowned  Night  Herons  in 
San  Francisco  Bay, 
W87-04537  5C 

POLYCYCLIC  AROMATIC  HYDROCARBONS 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-O4620  5B 


Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,   Sewage   Sludges  and   Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

Wet  Deposition  of  Polycyclic  Aromatic  Hydro- 
carbons in  the  Netherlands, 
W87-04880  5B 

Polycyclic  Aromatic  Hydrocarbons  in  Surface 
Sediments  from  the  Elizabeth  River  Subestuary, 
W87-04885  5A 

POLYELECTROLYTES 

Effects  of  Cationic  Polyelectrolytes  on  the  Re- 
moval of  Suspended  Particulates  During  Direct 
Filtration, 
W87-04642  5F 

POLYMERIZATION 

Potential  Use  of  Ozone  and  Peroxidase  for  Re- 
moval of  Aromatic  Compounds  From  Water  by 
Polymerization, 
W87-04648  5F 

POLYMERS 

Effects  of  Cationic  Polyelectrolytes  on  the  Re- 
moval of  Suspended  Particulates  During  Direct 
Filtration, 
W87-04642  5F 

Effect  of  Hydrophilic  Polymer  on  Media  Water 
Retention  and  Nutrient  Availability  to  Ligus- 
trum  Lucidum, 
W87-04858  3F 

PONDS 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphnia  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

Ecological  Studies  in  Some  Ponds  of  Osmania 
University  Campus  With  Special  Reference  to 
Bottom  Living  Algae:  I.  Physico-chemical  Fac- 
tors, 
W87-05000  2H 

Life  Histories  of  Limnephilus  externus  Hagen, 
Anabolia  bimaculata  (Walker),  and  Nemotaulius 
hostilis  (Hagen)  (Trichoptera,  Limnephilidae)  in 
a  Pond  in  Southern  Alberta,  Canada, 
W87-05047  2H 

POPULATION  DENSITY 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical  Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

Effect  of  Simulated  Acid  Rain  and  Liming  on 
Nematodes  (Einfluss  der  Sauren  Beregnung  und 
Kalkung  auf  die  Nematodenfauna), 
W87-O4507  5C 

Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L.),  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-O4605  2L 


Studies  on  the  Population  Ecology  of  Upogebia 
deltaura  (Leach)  (Crustacea,  Thalassinidea), 
W87-04607  2L 

Thresholds  in  Eutrophication  of  Natural  Waters, 
W87-04853  5A 

POPULATION  DYNAMICS 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

Fish  Community  Structure  Response  to  Major 
Habitat  Changes  within  the  Littoral  Zone  of  an 
Estuarine  Coastal  Lake, 
W87-04550  2H 

Status  of  the  Freshwater  Pearl  Mussel  Margariti- 
fera  margaritifera  L.  in  the  South  of  its  Europe- 
an Range, 
W87-04656  5C 

Spawning    Migration    of    Great    Lakes    Pink 
Salmon   (Oncorhynchus   gorbuscha):    Size   and 
Sex  Distributions,  River  Entrance  and  Exit, 
W87-04744  2H 

Population    Characteristics    of    the    Invading 
White  Perch  (Morone  americana)  in  Western 
Lake  Erie, 
W87-04747  2H 

Implications  of  Marsh   Size  and   Isolation   for 

Marsh  Bird  Management, 

W87-04872  6G 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

Competition  Between  Clones:  An  Experimental 

Study    in    a    Natural    Population    of   Daphnia 

Magna, 

W87-04991  2H 

Trophic  Structure  in  Southern  Ontario  Streams, 
W87-05010  2H 

Reduction  of  Population  Growth  in  Tisbe  ho- 
lothuriae  Humes  (Copepoda:  Harpacticoida)  Ex- 
posed to  Low  Cadmium  Concentrations, 
W87-05042  5C 

Composition,  Seasonality  and  Distribution  of 
Ichthyoplankton  in  Port  Phillip  Bay,  Victoria, 
W87-05044  2L 

Analysis  of  Long-Term  Ecological  Data  Using 
Categorical  Time  Series  Regression, 
W87-05049  81 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

POPULATION  EXPOSURE 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

Evaluation  of  the  Significance  of  Metal-Binding 
Proteins  in  the  Gastropod  Littorina  littorea, 
W87-04538  5C 

Epidermal  Tumors  in  Microstomus  Pacificus 
(Pleuronectidae)   Collected    Near   a   Municipal 


SU-64 


SUBJECT  INDEX 


PRECIPITATION 


Wastewater  Outfall  in  the  Coastal  Waters  Off 

Los  Angeles  (1971-1983), 

W87-04601  5C 

Resistance  of  Nitrite-Exposed  Channel  Catfish, 

Ictalurus  Punctatus,  to  Hypoxia, 

W87-04660  5C 

Use  of  Serum  Antibody  as  a  Means  to  Deter- 
mine Infections  from  Exposure  to  Wastewaters 
and  Refuse, 
W87-04668  5A 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-O4670  5C 

Acid  Deposition  and  Effects  in  Nordic  Europe. 
Damage   to   Fish    Populations   in   Scandinavia 
Continue  to  Apace, 
W87-04698  5C 

Ecological  Effects  of  Acidification  on  Tertiary 
Consumers.  Fish  Population  Responses, 
W87-04736  5C 

Bone   Concentration   of  Manganese   in   White 
Sucker  (Catostomus  Commersoni)  from  Acid, 
Circumneutral  and  Metal-Stressed  Lakes, 
W87-04742  5C 

Residential   Health   Study   of  Families   Living 
Near  the  Drake  Chemical   Superfund   Site  in 
Lock  Haven,  Pennsylvania, 
W87-04827  5C 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 

Teratogenic  Effects  of  Cadmium  on  Bufo  Aren- 

arum  During  Gastrulation, 

W87-04840  5C 

Personal  Exposures,  Indoor  and  Outdoor  Air 
Concentrations,  and  Exhaled  Breath  Concentra- 
tions of  Selected  Volatile  Organic  Compounds 
Measured  for  600  Residents  of  New  Jersey, 
North  Dakota,  North  Carolina  and  California, 
W87-05033  5B 

POPULATIONS 

Spatial  and  Temporal  Variations  in  a  Communi- 
ty of  Nektobenthic  Invertebrates  from  Moreton 
Bay,  Queensland, 
W87-04612  2L 

Bythotrephes  Cederstroemi  (Schoedler).  (Cerco- 

pagidae:  Cladocera):  A  new  Record  for  Lake 

Ontario, 

W87-O4750  2H 

PORE  WATER 

Quiescent  Consolidation  of  Phosphatic  Waste 

Clays, 

W87-04468  5E 

PORES 

Steady  Infiltration  From  Spheroidal  Cavities  in 

Isotropic  and  Anisotropic  Soils, 

W87-04950  2G 

POROUS  MEDIA 

Longitudinal  Dispersion  Tests  in  Non-Uniform 

Porous  Media, 

W87-04558  2G 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

Solute  Transport  Parallel  to  an  Interface  Sepa- 
rating Two  Different  Porous  Materials, 
W87-04943  5B 


Three-Dimensional    Finite-Element    Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

Particle  Transport  Through  Porous  Media, 
W87-04953  5B 

Second-Order  Approach  for  the  Modeling  of 
Dispersive  Transport  in  Porous  Media:  3.  Appli- 
cation to  Two  Porous  Media  Problems, 
W87-04958  5B 

POROUS  ROCK 

Contaminant    Transport   through    a    Fractured 
Porous   Rock:   Impact  of  the   Inlet   Boundary 
Condition   on   the  Concentration   Profile  in  a 
Rock  Matrix, 
W87-04762  5B 

PORTS 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

POTABLE  WATER 

Estimation  of  the  Share  of  Each  Water  Source 
for  Adults  in  France:  Water  Intake  Provided  to 
French  Adults, 
W87-O46O0  6D 

Contaminants  in  Drinking  Water  and  Cancer 

Risks  in  Canadian  Cities, 

W87-04671  5C 

POTASSIUM 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: II.  Calculations  by  Means  of  a  Mathemati- 
cal Simulation  Model, 
W87-04895  2G 

POTATO  BLIGHT 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-04902  5C 

POTATOES 

Effects  of  Simulated  Acidic  Rain  on  Wash-off  of 

Fungicides  and  Control  of  Late  Blight  on  Potato 

Leaves, 

W87-04902  5C 

Effect  of  Subsoiling  and  Irrigation  on  Potato 

Production, 

W87-04913  3F 

POTENTIOMETERS 

Industrial  Analyzer  by  a  Potentiometric  Method 
for  Total  Organic  Carbon  in  Water, 
W87-04882  7B 

POULTRY  MANURE 

Utilization  of  Anaerobically  Digested  Poultry 
Manure  Effluent  Nitrogen  as  Fertilizer, 
W87-04935  5E 

POWERPLANTS 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 


Groundwater  Lowering  in  the  Foundation  Pit  of 
the  Kaisiadorys  Pumped-storage  Station, 
W87-04414  8  A 

PRAIRIE  LAKES 

Population  Biology  of  Culaea  inconstans,  The 
Brook  Stickleback,  in  a  Small  Prairie  Lake, 
W87-04456  2H 

PRECIPITABLE  WATER 

Optimized    Retrievals    of    Precipitable    Water 
Fields  From  Combinations  of  VAS  Satellite  and 
Conventional  Surface  Observations, 
W87-04687  2B 

PRECIPITATION 

Mesoscale  Storm  and  Dry  Period  Parameters 

from  Hourly  Precipitation  Data, 

W87-04512  2B 

Trajectory  Analysis  of  Wet  Deposition  at  Whi- 
teface  Mountain:  A  Sensitivity  Study, 
W87-04513  5B 

Fluoride  Cycling  in  Nature  Through  Precipita- 
tion, 
W87-04515  SB 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Modeling  of  the  1900-1980  Trend  of  Precipita- 
tion Acidity  at  Hubbard  Brook,  New  Hamp- 
shire, 
W87-04517  5B 

Determination  of  Trace  Metals  in  Rain  Water  by 
Differential-Pulse  Stripping  Voltammetry, 
W87-04518  5  A 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

Kinetics  of  Hydrogen  Peroxide-Sulfur(IV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Atmospheric     Deposition     in     Fenno-Scandia: 

Characteristics  and  Trends, 

W87-04694  5B 

Acidic  Deposition  and  Its  Effects  on  the  Forests 

of  Nordic  Europe, 

W87-04695  5C 

Project   Rain:    Changing  Acid    Deposition    to 

Whole  Catchments.  The  First  Year  of  Treat- 
ment, 

W87-04697  2B 

Pollutant  Wet  Deposition  Mechanisms  in  Pre- 
cipitation and  Fog  Water, 
W87-04700  5B 

Acidic  Precipitation  in  Western  North  America: 
Trends,  Sources,  and  Altitude  Effects  in  New 
Mexico  1979-1985, 
W87-04703  5B 

Patterns  of  Acid  Deposition  to  a  Danish  Spruce 

Forest, 

W87-04704  5B 

Chemical  Composition  of  Precipitation  at  Long 

Island,  NY, 

W87-04705  5A 

Comparison  of  Summer  and  Winter  Measure- 
ments of  Atmospheric  Nitrogen  and   Sulphur 
Compounds, 
W87-O4706  5A 


SU-65 


PRECIPITATION 


SUBJECT  INDEX 


Lichen  Sulphur  and  Lead  Levels  in  Relation  to 
Deposition  Patterns  in  Eastern  Canada, 
W87-O4707  5B 

Effect  of  a  Stratus  Cloud  on  the  Redistribution 

and  Transformation  of  Pollutants, 

W87-04711  5B 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

Composition  of  Precipitation  at  Snoqualmie  Pass 
and  Stevens  Pass  in  the  Central  Cascades  of 
Washington  State, 
W87-04714  5A 

Precipitation  Chemistry  Measurement  in  Alber- 
ta, 
W87-04715  5  A 

Rainfall  Acidity  in  Northern  Britain  -  Exploring 

the  Data, 

W87-04716  5A 

Role    of   Alkaline    Materials    in    Precipitation 
Chemistry:  A  Brief  Review  of  the  Issues, 
W87-04717  5B 

Spatial  and  Temporal  Pattern  of  Sulfate  and 

Nitrate  Wet  Deposition  in  Ontario, 

W87-04719  5B 

Spatial  and  Temporal  Variation  of  the  Sulphate 
to   Nitrate   Ratio   in    Precipitation   in    Eastern 
North  America, 
W87-O4720  5B 

Uncertainties  in  Estimating  Areal  Means:  With 
Applications  to  NADP/NTN  Data, 
W87-04722  5B 

Wet  and  Dry  Deposition  of  Sulphates  and  Ni- 
trates in  Eastern  Canada:  1979-1982, 
W87-04723  5B 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized  Stochastic  Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

PREDATION 

Reciprocal  Interactions  Between  Roach,  Rutilus 
rutilus,  and  Zooplankton  in  a  Small  Lake:  Prey 
Dynamics  and  Fish  Growth  and  Recruitment, 
W87-04428  2H 

Predation  by  Callinectes  Sopidus  (Rathbun) 
Within  Spartina  Alterniflora  (Loisel)  Marshes, 
W87-04543  2L 

Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L),  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

PREDICTION 

Design  of  National,  Real-Time  Warning  Systems 

with   Capability   for  Site-Specific,   Flash-Flood 

Forecasts, 

W87-04976  7A 


PREISSMANN  SCHEME 

Stability  of  a  General  Preissmann  Scheme, 
W87-05021 


2J 


PRESMOLTS 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

PRESSURE  FLUCTUATIONS 

Characteristics  of  Pressure  Fluctuations  Beyond 

Spillways  with  a  Ledge, 

W87-04418  8B 

PREY  DYNAMICS 

Reciprocal  Interactions  Between  Roach,  Rutilus 
rutilus,  and  Zooplankton  in  a  Small  Lake:  Prey 
Dynamics  and  Fish  Growth  and  Recruitment, 
W87-04428  2H 

PRICES 

Water  Meters  and  Metering  -  The  State  of  the 

Art  and  Future  Developments, 

W87-04786  5F 

PRICING 

Water  Meters  and  Metering  -  The  State  of  the 

Art  and  Future  Developments, 

W87-04786  5F 

PRIMARY  EFFLUENT  FILTRATION 

Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 

PRIMARY  PRODUCERS 

Ecological  Effects  of  Acidification  on  Primary 

Producers  in  Aquatic  Systems, 

W87-04734  5C 

PRIMARY  PRODUCTION 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

PRIMARY  PRODUCTTVTTY 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 

PRIMARY  WAVE  DIFFRACTION 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

PROBABILITY  DISTRIBUTION 

Frequency  Analysis  of  Low  Flows:  Hypotheti- 
cal Distribution  Methods  and  a  Physically  Based 
Approach, 
W87-04553  2E 

PROCESS  CONTROL 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-O4806  5D 

PROCESS  WATER 

Groundwater  Contamination  From  an  Inactive 
Uranium  Mill  Tailings  Pile:  2.  Application  of  a 
Dynamic  Mixing  Model, 
W87-04946  5B 

PRODUCED  WATER 

Polycyclic  Aromatic  Hydrocarbons  in  Soil  at 
Groundwater  level  Near  an  Earthen  Pit  for  Pro- 
duced Water  in  the  Duncan  Oil  Field, 
W87-O4620  5B 

PRODUCTIVITY 

Depth  Distribution  of  Bacterial  Production  in  a 
Stratified  Lake  With  an  Anoxic  Hypolimnion, 
W87-04459  2H 

Further  Verification  of  the  Isotope  Dilution  Ap- 
proach for  Estimating  the  Degree  of  Participa- 
tion of  (3H)Thymidine  in  DNA  Synthesis  in 
Studies  of  Aquatic  Bacterial  Production, 
W87-04466  2H 


Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

Drought  and  Tropical  Pasture  Management, 
W87-04869  3F 

Efficient  Irrigation  Timing  Methods  for  Corn 

Production, 

W87-04933  3F 

Effects  of  Small  Impoundments  on  Hydropsy- 
chid  Caddisfly  Production  in  Valley  Creek,  Min- 
nesota, 
W87-05011  2H 

Benthic  Macrofaunal  Production  in  the  Bay  of 
Fundy  and  the  Possible  Effects  of  a  Tidal  Power 
Barrage  at  Economy  Point  -  Cape  Tenny, 
W87-05048  2L 

PROFESSIONAL  PERSONNEL 

Dam  Safety  and  the  Competence  of  the  Profes- 
sion, 
W87-05012  8A 

PROGNOSE 

Application  of  Statistical  Methods  in  Monitoring 

Dam  Behaviour, 

W87-05017  8A 

PROJECT  RAIN 

Project    Rain:    Changing    Acid    Deposition    to 
Whole  Catchments.  The  First  Year  of  Treat- 
ment, 
W87-04697  2B 

PROLINE 

Contribution  to  the  Study  of  Biochemical  Mech- 
anisms of  Resistance  to  Water  Stress:  Proline 
Accumulation  During  the  Vegetative  Cycle  of 
Bread  Wheat  (Triticum  Aestivum  L.)  and 
Durum  Wheat  (Triticum  Durum  Desf.)  (Contri- 
bution a  l'Etude  de  la  Resistance  a  la  Secheresse 
Chez  le  Ble  Tendre  (Triticum  Aestivum  L.)  et 
Chez  le  Ble  Dur  (Triticum  Durum  Desf):  Etude 
de  lAccumulation  de  la  Proline  au  Cours  de 
Cycle  de  Developpement), 
W87-04865  2D 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

PROPERTY  RIGHTS 

Effectiveness  and  Equity  of  Groundwater  Man- 
agement Methods  in  the  Western  United  States, 
W87-04815  6E 

PROTEINS 

Protein  Degradation  in  Anaerobic  Digestion:  In- 
fluence of  Volatile  Fatty  Acids  and  Carbohy- 
drates on  Hydrolysis  and  Acidogenic  Fermenta- 
tion of  Gelatin, 
W87-04849  5D 

PROTOZOA 

Microscopic  Examination  of  Activated  Sludge 

and  Control  of  Aeration  Rates, 

W87-O4806  5D 

PUBLIC  HEALTH 

Give  Health  a  Chance  -  with  Healthy  Surround- 
ings, 
W87-O4380  5G 

Residential    Health   Study   of  Families  Living 

Near  the  Drake  Chemical  Superfund  Site  in 
Lock  Haven,  Pennsylvania, 

W87-04827  5C 

Pilot  Study  of  Serum  Polychlorinated  Biphenyl 
Levels  in  Persons  at  High  Risk  of  Exposure  in 
Residential  and  Occupational  Environments, 
W87-04828  5C 


SU-66 


SUBJECT  INDEX 


RAINFALL 


Leptospirosis  as  an  Occupational  Disease, 
W87-04845  5C 

Health  Impact  of  Acidic  Deposition, 
W87-04879  5C 

Outbreak   of   Gastroenteritis   on    a    Passenger 

Cruise  Ship, 

W87-04987  5C 

Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

PUBLIC  HEALTH  'EPIDEMIOLOGY 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-O4820  5C 

PUBLIC  OPINION 

Public  Relations  for  the  Public  Water  Supply  in 

Years  to  Come, 

W87-04785  5F 

PUBLIC  POLICY 

Unravelling  a  Century  of  Acid  Pollution, 
W87-04473  5B 

Acid  Rain:  New  Fears  Prompted  Cleanup, 
W87-04477  5B 

Price  Groundwater  Job  Stays  on  Hold, 
W87-04479  5G 

Dam  Safety  and  the  Competence  of  the  Profes- 
sion, 
W87-05012  8A 

PUBLIC  RELATIONS 
Public  Relations  for  the  Public  Water  Supply  in 
Years  to  Come, 
W87-04785  5F 

New  Sewer  in  One  Night:  Replacement  without 

Excavation, 

W87-O4803  8A 

PUCCINIA  ARACHIDIS 
Rain-induced  Dispersal  in  Puccinia  arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 

PUMP  DESIGN 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-O4980  8C 

PUMPED  STORAGE 

Organization  of  Concreting  at  the  Water  Intake 
of  the  Kaisiadorys  Pumped-Storage  Station, 
W87-04765  8A 

Pumped-Storage  Stations  and  the  Life  of  Hydro- 

bionts, 

W87-04767  6G 


PUMPING 

Battling  a  Rising  Great  Salt  Lake, 
W87-04837 


4A 


Change  of  Groundwater  Quality  in  the  Yun-Lin 

Basin  Due  to  Over-Pumping, 

W87-05104  4B 

PUMPING  TESTS 

Hydrogeological    Parameter    Estimation    from 
Pump  Tests  on  a  Large  Diameter  Well, 
W87-04395  2F 

Volumetric  Approach  to  Non-Darcy  Flow  in 

Confined  Aquifers, 

W87-04403  2F 

Characterization  of  Fracture  Permeability  with 
High-Resolution  Vertical  Flow  Measurements 
During  Borehole  Pumping, 
W87-05065  4B 


Pumping  Test  Analysis  in  Large  Diameter  Wells 
with  a  Seepage  Face  by  Kernel  Function  Tech- 
nique, 
W87-O5O70  4B 

PUMPS 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-04980  8C 

PUTRESCINE 

Cadmium-Induced  Accumulation  of  Putrescine 

in  Oat  and  Bean  Leaves, 

W87-05036  5C 

QUAIL 

Habitat  Use  of  Irrigated  Lands  by  California 

Quail  in  Nevada, 

W87-04871  6G 

QUALITY  CONTROL 

Low-head  Hydro  on  the  Austrian  Danube, 

W87-04771  8  A 


Quality  Control  Monitoring, 
W87-O4801 


5D 


RADAR 

Frontogenesis   and    Symmetric    Stability   in   a 

Major  New  England  Snowstorm, 

W87-04974  2C 

RADIAL  FLOW 

Digital  Simulation  Model  for  the  Unsteady-state 

Radial  Flow  to  a  Dug  Well, 

W87-04396  2F 

Effect  of  Radial  Flow  on  Deviations  from  Local 
Equilibrium   during   Sorbing   Solute  Transport 
through  Homogeneous  Soils, 
W87-04759  5B 

RADIAL  GATES 

Empirical  Formulae  for  Gate  Weights, 
W87-04778  8C 

RADIOACTIVE  WASTE  DISPOSAL 

Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889  5B 

RADIOACTIVE  WASTES 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 

Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889  5B 

RADIOACTIVITY 

Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889  5B 

RADIOISOTOPES 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

Plutonium  and  Americium  in  Arctic  Waters,  the 
North  Sea  and  Scottish  and  Irish  Coastal  Zones, 
W87-04578  5B 

Migration  of  Reactor-Produced  Tritium  in  Lake 

Huron, 

W87-04579  5B 


Chemical   Controls  on   Ecology   in   a  Coastal 

Wetland, 

W87-04822  2L 

RADIOMETERS 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

RADIOMETRY 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

RADIONUCLIDES 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

RADIUM 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical Model, 
W87-05068  5B 

RADON 

Radon  and  Radium  Emanations  from  Fractured 
Crystalline  Rocks  -  A  Conceptual  Hydrogeolo- 
gical Model, 
W87-05068  5B 

RAIN 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

Determination  of  Nitrate  and  Sulphate  in  Rain- 
water by  Capillary  Isotachophoresis, 
W87-04535  5A 

Estimates  of  Nitrate  Formation  in  Rain  and 

Snow  Systems, 

W87-04676  5B 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 

Removal  of  Sulphur  Dioxide  in  a  Two-Dimen- 
sional  Rain  System  Based  on  a  Scale  Analysis  of 
the  Conservation  Equations, 
W87-04993  5B 

RAIN  GAGES 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 
gauges, 
W87-04557  7B 

RAIN  MEASUREMENTS 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 

RAINFALL 

Experimental  Monthly  Long-range  Forecasts  for 
the  United  Kingdom:  Part  I.  Description  of  the 
Forecasting  System, 
W87-04374  2B 

Interception  of  Rainfall  in  a  Hedgerow  Apple 

Orchard, 

W87-04397  2B 

Spatial  and  Temporal  Characteristics  of  High- 
intensive  Rainfall  in  Northern  Tunisia, 
W87-04400  2B 

Effect  of  Simulated  Acid  Precipitation  on  Soil 
Microbial  Activity  in  a  Typic  Quartzipsamment, 
W87-04450  5C 

Empirical   Relation   between   Sulphur   Dioxide 
Emissions  and  Acid  Deposition  Derived  from 
Monthly  Data, 
W87-04471  2B 


3C 


■ 


SU-67 


RAINFALL 


SUBJECT  INDEX 


Cellular  Readjustment  of  Barley  Seedlings  to 

Simulated  Acid  Rain, 

W87-04474  5C 

Mesoscale  Storm  and  Dry  Period  Parameters 

from  Hourly  Precipitation  Data, 

W87-04512  2B 

Organic  Acids  in  Springtime  Wisconsin  Precipi- 
tation Samples, 
W87-04514  5B 

Fluoride  Cycling  in  Nature  Through  Precipita- 
tion, 
W87-04515  5B 

Model  of  Sulphate  Production  in  a  Cap  Cloud 
and  Subsequent  Turbulent  Deposition  onto  the 
Hill  Surface, 
W87-04516  5B 

Modeling  of  the  1900-1980  Trend  of  Precipita- 
tion Acidity  at  Hubbard  Brook,  New  Hamp- 
shire, 
W87-04517  5B 

Determination  of  Trace  Metals  in  Rain  Water  by 
Differential-Pulse  Stripping  Voltammetry, 
W87-04518  5  A 

Economic  Value  of  Seasonal-Precipitation  Fore- 
casts: The  Fallowing/Planting  Problem, 
W87-04521  2B 

Lake  Resources  at  Risk  to  Acidic  Deposition  in 

the  Upper  Midwest, 

W87-04530  5B 

Dynamic  Calibration  of  Tipping  Bucket  Rain- 
gauges, 
W87-04557  7B 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Subsurface  Flow  from  a  Forested  Slope  in  the 

Ife  Area  of  Southwestern  Nigeria, 

W87-04560  2G 

Options  for  Financing  Acid  Rain  Controls, 
W87-04568  6C 

Water  Quality  of  Agricultural  Coastal  Plain  Wa- 
tersheds, 
W87-04625  5B 

Kinetics  of  Hydrogen  Peroxide-Sulfur(IV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 

Rain,  Snow  and  Lake  Water  Chemistry  on  and 

Near    the     Precambrian     Shield    of    Western 

Canada, 

W87-O4702  2B 

Rainfall  Acidity  in  Northern  Britain  -  Exploring 

the  Data, 

W87-04716  5A 

Hydrology    of   Alluvial    Stream    Channels    in 
Southern  Coastal  Plain  Watersheds, 
W87-04924  2E 

Effects  of  Enhanced  Initial  Moisture  Fields  on 
Simulated  Rainfall  over  West  Africa  and  the 
East  Atlantic, 
W87-04973  2B 

Effects  of  Simulated  Acid  Rain  on  Germinative 
Capacity,  Growth  and  Morphology  of  Forest 
Tree  Seedlings, 
W87-O5O08  5C 


RAINFALL  INTENSITY 

Rain-induced   Dispersal   in    Puccinia   arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 

Soil  Strength,  Slope,  and  Rainfall  Intensity  Ef- 
fects on  Interrill  Erosion, 
W87-04918  2J 

Runoff  and  Erosive  Storm  Occurrence  Probabil- 
ities, 
W87-04922  5G 

RAINFALL  INTERCEPTION 

Interception  of  Rainfall  in  a  Hedgerow  Apple 

Orchard, 

W87-04397  2B 

RAINFALL  PATTERNS 

Spatial  and  Temporal  Characteristics  of  High- 
intensive  Rainfall  in  Northern  Tunisia, 
W87-04400  2B 

RAINFALL-RUNOFF  RELATIONSHIPS 

Review  of  Relationships  Between  Geophysical 

Factors  and  Hydrological  Characteristics  in  the 

Tropics, 

W87-04394  2A 

Spatial  and  Temporal  Characteristics  of  High- 
intensive  Rainfall  in  Northern  Tunisia, 
W87-04400  2B 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Microcatchment  Water  Harvesting  for  Raising 
Jujube  Orchards  in  an  Arid  Climate, 
W87-04921  3B 

Generalized     Stochastic     Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

1.  Formulation, 

W87-04968  2E 

Generalized     Stochastic     Hydrometeorological 
Model  for  Flood  and  Flash-Flood  Forecasting: 

2.  Case  Studies, 

W87-04969  2E 

Design  of  National,  Real-Time  Warning  Systems 

with  Capability  for  Site-Specific,   Flash-Flood 

Forecasts, 

W87-04976  7A 

Applied  Carrying  Capacity  Concept  for  Inte- 
grating Stormwater  Management  and  Land  Use 
Planning,  A  Case  Study:  The  Kuantu  Plain  of 
Taipei,  Taiwan, 
W87-O5O03  4A 

RAINFALL  SIMULATORS 

Soil  Strength,  Slope,  and  Rainfall  Intensity  Ef- 
fects on  Interrill  Erosion, 
W87-04918  2J 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  I.  Total  Losses, 
W87-04926  4D 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  II.  Rill  and  Interrill  Components, 
W87-04927  4D 

RAINWATER 

Kinetics  of  Hydrogen  Peroxide-Sulfur(IV)  Re- 
action in  Rainwater  Collected  at  a  Northeastern 
U.S.  Site, 
W87-04674  2B 

RANDOM  WALK  METHOD 

Random  Walk  Method  for  the  Simulation  of 
Macrodispersion  in  a  Stratified  Aquifer, 
W87-05109  2F 


RAPID  RATE  FILTRATION 

Rapid  Rate  Filtration  of  Low  Turbidity  Water 

Using  Field-Scale  Pilot  Filters, 

W87-04640  5F 

RATE  LAWS 

Coordinative  Interactions  Between  Soil  Solids 

and   Water  -   An  Aquatic  Chemist's  Point  of 

View, 

W87-04584  2K 

RAW  WATER 

Biological  Denitrification  Process  with  Hydro- 
gen-Oxidizing   Bacteria    for    Drinking    Water 
Treatment, 
W87-04795  5F 

REACTION  MANIFOLD  SYSTEM 

Flow-injection  Determination  of  Nitrate  in  Nat- 
ural Waters  with  Copper-  and  Copperised  Cad- 
mium Tubes  in  the  Reaction  Manifold  System, 
W87-04373  5A 

RECESSION  CURVES 

Approach   to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

RECHARGE  WELLS 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 

W87-04404  2F 

RECOVERY  SYSTEMS 

Design,  Installation  and  Operation  of  Withdraw- 
al Well  Contaminant  Recovery  Systems, 
W87-05154  5G 

RECOVERY  WELLS 

Sampling  for  Trace  Level  Dissolved  Hydrocar- 
bons from  Recovery  Wells  Rather  than  Obser- 
vation Wells, 
W87-05143  5G 

Advantage  of  Utilizing  Multiple  Recovery  Wells 

for  Aquifer  Restoration, 

W87-05155  5G 

RECREATION 

Quantity  of  Lead  Shot,  Nylon  Fishing  Line  and 

Other   Litter   Discarded   at   a   Coarse   Fishing 

Lake, 

W87-04657  5B 

Outbreak    of    Staphylococcal    Skin    Infections 

Among  River  Rafting  Guides, 

W87-05028  5C 

RECREATION  •BACTERIA 

Extra  Intestinal  Non-Cholera  Vibrio  Infections 

in  Nova  Scotia, 

W87-04672  5C 

RECRUrTMENT 

Reciprocal  Interactions  Between  Roach,  Rutilus 
rutilus,  and  Zooplankton  in  a  Small  Lake:  Prey 
Dynamics  and  Fish  Growth  and  Recruitment, 
W87-04428  2H 

Occurrence  and  Recruitment  of  Fish  Larvae  in  a 

Northern  New  Zealand  Estuary, 

W87-04605  2L 

Spawning  Stock-Recruitment  Relationships  and 
Environmental  Influences  on  the  Tiger  Prawn 
(Penaeus  esculentus)  Fishery  in  Exmouth  Gulf, 
Western  Australia, 
W87-05043  81 

RECYCLING 

Agronomic  Value  of  The   Sewage  Sludge  of 

Tenerife.  Composting, 

W87-04626  5E 

Agronomic  Value  of  the  Sewage  Sludge  of  Ten- 
erife. Physico-Chemical  Characteristics  of  the 
Refuse-Sludge  Compost  and  Related  Products, 
W87-04628  5E 


SU-68 


SUBJECT  INDEX 


RESERVOIRS 


Utilization  by  Fattening  Cattle  of  Unfermented 
Manure  and  Two  Residues  Produced  by  Anaer- 
obic   Generation    of    Methane    from    Feedlot 
Manure, 
W87-04862  5E 

World  Bank  Series  on  Integrated  Resource  Re- 
covery, 
W87-04997  5E 

RED  RIVER  VALLEY 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 

RED  SPRUCE  TREES 

Recent  and  Historic  Red  Spruce  Mortality:  Evi- 
dence of  Climatic  Influence, 
W87-04725  5C 

REDUCTION 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 

REFORESTATION 

Upland  Afforestation:  Influences  on  Stream  Hy- 
drology and  Chemistry, 
W87-04574  4C 

REFUSE 

Use  of  Serum  Antibody  as  a  Means  to  Deter- 
mine Infections  from  Exposure  to  Wastewaters 
and  Refuse, 
W87-04668  5A 

REGIONAL  ANALYSIS 

Monthly  Mean  Spatial  Variations  of  Dry  Depo- 
sition Velocities  of  Oxides  of  Sulphur  and  Nitro- 
gen, 
W87-O4709  5B 

REGIONAL  PLANNING 

Long-Range  Air  Pollution:  A  Threat  to  Europe- 
an Forests, 
W87-04891  5G 

REGRESSION  ANALYSIS 

Hybrid  Method  for  Seasonal  Streamflow  Fore- 
casting, 
W87-O4480  7A 

Contaminants  in  Drinking  Water  and  Cancer 

Risks  in  Canadian  Cities, 

W87-04671  5C 


REHABILITATION 

New  Sewer  in  One  Night:  Replacement  without 

Excavation, 

W87-04803  8A 


REGULATION 

Safe  Drinking  Water  Law  Toughened, 
W87-04823 


6E 


REGULATIONS 

Federal  Environmental  Regulation  in  Canada, 
W87-04569  6E 


New  Regs  for  Sludge  Management, 
W87-04799 


5E 


Industrial  Waste  Reduction:  The  Process  Prob- 
lem, 
W87-04824  5E 

Nitrates  in  Ground  and  Drinking  Water:  Analy- 
sis of  Policies  and  Regulations, 
W87-04854  5G 

Regulatory  Strategy  Governing  the  Discharge 
of  Mining  Waste  to  Land  in  California, 
W87-05080  5G 

Regulatory  Strategy  Governing  the  Discharge 
of  Hazardous  and  Nonhazardous  Waste  to  Land 
in  California, 
W87-05090  5G 

RCRA  Permitting:  Case  Histories,  ACLs,  Trich- 
loroethylene  and  Pentachlorophenol, 
W87-05130  5G 


Overcoming  a  Sewer  Moratorium, 
W87-O4805 


5D 


REHYDRATION  'WATER  STRESS 

Ionic  Composition  of  Isoetes  setacea  Plants 
during  Reactivation  by  Rehydration,  (Les  Ten- 
eurs  Ioniques  des  Plants  d'Isoetes  setacea  au 
Cours  de  la  Reactivation  par  Rehydratation), 
W87-04818  21 

REINFORCED  CONCRETE 

Strength  of  Lightly  Reinforced  Elements  in  a 
Compressed  Zone  with  Consideration  of  Inelas- 
tic Deformations  of  Concrete, 
W87-04419  8F 

REINFORCEMENT  BARS 

Calculation  of  Buttresses  of  Retaining  Walls, 
W87-04423  8A 

REMOTE  METER  READING 

Economics  of  Remote  Meter  Reading, 
W87-04906  5F 

REMOTE  SENSING 

Attempting  Flow  Forecasts  of  the  Indus  River, 

Pakistan,  Using  Remotely  Sensed  Snow  Cover 

Data, 

W87-04555  2E 

Stratospheric    Conductivity    Variations    Over 

Thunderstorms, 

W87-04673  2B 

Zonal  and  Geographical  Distributions  of  Cirrus 
Clouds  Determined  from  SAGE  Data, 
W87-04675  2B 

Chemical  and  Microphysical  Studies  of  Nonpre- 
cipitating  Summer  Cloud  in  Ontario,  Canada, 
W87-04677  5B 

Sferics  Rate  in  Relation  to  Thunderstorm  Di- 
mensions, 
W87-04681  2B 

Analysis  of  Remote  Measurements  of  Tropo- 

spheric  Carbon  Monoxide  Concentrations  Made 

During  the  1979  Summer  Monsoon  Experiment 

(MONEX), 

W87-04683  2B 

Gas  Filter  Radiometer  for  Carbon  Monoxide 
Measurements  During  the  1979  Summer  Mon- 
soon Experiment  (MONEX), 
W87-04684  5A 

Optimized    Retrievals    of    Precipitable    Water 
Fields  From  Combinations  of  VAS  Satellite  and 
Conventional  Surface  Observations, 
W87-04687  2B 

Identifying   Hydro   Resources   with   Enhanced 

Satellite  Imagery, 

W87-04779  7B 

Water  Meters  and  Metering  -  The  State  of  the 

Art  and  Future  Developments, 

W87-04786  5F 


Measuring  Sewer  Sag, 
W87-04804 


7B 


Estuarine  Areas  of  Pernambuco  (Areas  Estuar- 

inas  de  Pernambuco), 

W87-04916  2L 

Effects  of  Enhanced  Initial  Moisture  Fields  on 
Simulated  Rainfall  over  West  Africa  and  the 
East  Atlantic, 
W87-04973  2B 


Frontogenesis    and    Symmetric    Stability    in    a 

Major  New  England  Snowstorm, 

W87-04974  2C 

Some  Comments  on  Passive  Microwave  Meas- 
urement of  Rain, 
W87-04975  7B 

Airborne  Geophysical  Exploration  for  Ground 

Water, 

W87-05066  7B 

REPRODUCTION 

Reversible  Arrest  of  Artemia  Development  by 

Cadmium, 

W87-04452  5C 

Reproduction  of  a  Fingernail  Clam  in  Contrast- 
ing Habitats:  Life-History  Tactics, 
W87-04455  2H 

Association  between  PCBs  and  Lower  Embry- 
onic Weight  in  Black-Crowned  Night  Herons  in 
San  Francisco  Bay, 
W87-04537  5C 

Reduction  of  Population  Growth  in  Tisbe  ho- 
lothuriae  Humes  (Copepoda:  Harpacticoida)  Ex- 
posed to  Low  Cadmium  Concentrations, 
W87-05042  5C 

Effect  of  Temperature  on  Development  and  Re- 
production in  Chorda  filum  and  C.  tomentosa 
(Phaeophyta,  Laminariales)  from  Nova  Scotia, 
W87-05057  2L 

REPRODUCTIVE  FAILURE 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

RESEARCH  PRIORITIES 

Industrial  Waste  Reduction:  The  Process  Prob- 
lem, 
W87-04824  5E 

RESERVOIR  DESIGN 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 

W87-04773  8A 

RESERVOIR  FISHERIES 
Pumped-Storage  Stations  and  the  Life  of  Hydro- 
bionts, 
W87-04767  6G 

RESERVOni  OPERATION 

Designing  Hydro  Reservoirs  to  Prevent  Tropi- 
cal Diseases, 
W87-04773  8A 

RESERVOIRS 

Variation  in  Abundance  of  Zooplankton  in  Kui- 
byshev Reservoir  in  Connection  with  Hydrolo- 
gical  Conditions  and  Phytoplankton  Quantity, 
W87-04379  2H 

Stress-strain  State  of  the  Sayano-Shushenskoe 
Dam  During  Filling  of  the  Reservoir, 
W87-04413  8A 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

Differential    Temperature    Sensitivity    of  Two 
Cladoceran     Species    to     Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 


Final  Stage  of  Guri  Completed, 
W87-04780 


8A 


SU-69 


RESERVOIRS 


SUBJECT  INDEX 


Effects  of  Small  Impoundments  on  Hydropsy- 
chid  Caddisfly  Production  in  Valley  Creek,  Min- 
nesota, 
W87-05011  2H 

RESISTANT  BACTERIA 

Antibiotic  Resistance  and  Transferable  Resist- 
ance in  Enterobacteriaceae  in  Municipal  Waste 
Waters, 
W87-04377  5A 

RESOURCES  DEVELOPMENT 

Identifying   Hydro   Resources   with   Enhanced 

Satellite  Imagery, 

W87-04779  7B 

RESPIRATION 

Response  of  the  Respiratory  Rate  of  Daphnia 
magna  to  Changing  Food  Conditions, 
W87-04650  2H 

Ventilatory  and  Cardiac  Reflex  Responses  to 
Hypoxia  and  NaCN  in  Lepisosteus  Osseus,  An 
Air-Breathing  Fish, 
W87-04846  5c 

RETAINING  WALLS 

Calculation  of  Buttresses  of  Retaining  Walls, 
W87-04423  8A 

RETENTION 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

REVERSE  OSMOSIS 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 

W87-04784  3A 

State  of  the  Art  of  Nitrate  Elimination  in  the 
Drinking  Water  Treatment  Process, 
W87-O4790  5p 

Separation  of  Nitrate  from  Well  Water  by  Mem- 
brane Processes  (Reverse  Osmosis/Electrodialy- 
sis  Reversal), 
W87-04792  sp 

REVIEWS 

Review  of  Relationships  Between  Geophysical 

Factors  and  Hydrological  Characteristics  in  the 

Tropics, 

W87-04394  2A 

Secchi  Disk  Science:  Visual  Optics  of  Natural 

Waters, 

W87-04425  7B 

Models  for  Simulating  Salt  Movement  in  Aggre- 
gated Field  Soils, 
W87-04591  20 

Modelling  the  Behaviour  of  Organic  Chemicals 

in  Soil  and  Ground  Water, 

W87-04613  5B 

Quantitative  Structure-Activity  Relationships  in 

Aquatic  Toxicology, 

W87-04615  5C 

Use  of  Serum  Antibody  as  a  Means  to  Deter- 
mine Infections  from  Exposure  to  Wastewaters 
and  Refuse, 
W87-04668  5A 

Review  of  Models  Developed  to  Predict  Gase- 
ous Phase  Activated  Carbon  Adsorption  of  Or- 
ganic Compounds, 
W87-04669  5F 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-O4670  5C 


Role    of    Alkaline    Materials    in    Precipitation 
Chemistry:  A  Brief  Review  of  the  Issues, 
W87-04717  5B 

Review  of  the  Chemical  Record  in  Lake  Sedi- 
ment of  Energy  Related  Air  Pollution  and  Its 
Effects  on  Lakes, 
W87-04726  53 

Influence  of  Acidic  Pond  Water  on  Amphibians. 

A  Review, 

W87-04735  5c 

Fish  Responses  to  Acidity  in  Quebec  Lakes:  A 

Review, 

W87-04737  5C 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

Sludge  Management:  A  Research  Update:  Part 

H, 

W87-O4802  5E 

World  Bank  Series  on  Integrated  Resource  Re- 
covery, 
W87-04997  je 

Algal  Picoplankton  from  Marine  and  Freshwa- 
ter Ecosystems:  A  Multidisciplinary  Perspective, 
W87-05053  2H 

RHINE  RIVER 

Observations  on  the  Population  Dynamics  and 
Distribution  of  the  White  Prawn  Palaemon  lon- 
girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

RHODE  ISLAND 

Feasibility   of  Treating   Contaminated   Ground 

Water  at  a  Hazardous  Waste  Site, 

W87-05161  5D 

RICE 

Comparing  Sprinkler  Irrigation  and  Flood  Irri- 
gation for  Rice, 
W87-04368  3F 

ROLLS 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  II.  Rill  and  Interrill  Components, 
W87-04927  4D 

RISK  ANALYSIS 

Australian    Guidelines  on   Design    Floods   for 

Dams, 

W87-05013  8  A 

RISK  ASSESSMENT 

Comparison  of  Three  Risk  Assessment  Tech- 
niques for  Evaluating  a  Hazardous  Waste  Land- 
fill, 
W87-04583  5E 

Hydrolytic  Stability  of  Chemicals  -  A  Compari- 
son of  EPA  and  OECD  Protocols  and  Sugges- 
tions for  a  Combined  Universal  Method, 
W87-04614  5A 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-O4670  5c 

Safety  Assessment  of  Two  Concrete  Dams, 
W87-05016  8F 


Assessment  of  Risk  for  a  Gravity  Dam, 

W87-05018 


RISKS 

Hydrolytic  Stability  of  Chemicals  -  A  Compari- 
son of  EPA  and  OECD  Protocols  and  Sugges- 
tions for  a  Combined  Universal  Method, 
W87-04614  5A 

Techniques  for  the  Assessment  of  Carcinogenic 
Risk  Due  to  Drinking  Water  Contaminants, 
W87-04670  5C 

RIVER  BASINS 

Integrated,  Multi-functional  Approach  to  Water 

Resources  Management, 

W87-04561  6A 

Ecological  Studies  of  the  Region  of  Itamaraca- 
Pernambuco-Brazil.  XXIII.  Hydrological  Condi- 
tions of  the  Rio  Botafogo  Estuary  (Estudos  Eco- 
logicos  da  Regiao  de  Itamaraca-Pernambuco- 
Brasil.  XXIII.  Condicoes  Hidrologicas  do  Es- 
tuario  do  Rio  Botafogo), 
W87-04917  2L 

RIVER  DIVERSION 

Soviets   Shelve   Plan   on   Diverting   Rivers  in 

Arctic  Regions, 

W87-04844  4A 

RIVER  FLOW 

Attempting  Flow  Forecasts  of  the  Indus  River, 

Pakistan,  Using  Remotely  Sensed  Snow  Cover 

Data, 

W87-04555  2E 

Soviets   Shelve   Plan  on   Diverting   Rivers  in 

Arctic  Regions, 

W87-04844  4A 

RIVER  FLOW  FORECASTING 

Multivariate  Transfer  Function-Noise  Model  of 
River  Flow  for  Hydropower  Operation, 
W87-04556  2E 

RIVER  RAFTING  GUIDES 
Outbreak    of   Staphylococcal    Skin    Infections 
Among  River  Rafting  Guides, 
W87-05028  jc 

RIVERS 

Multivariate  Transfer  Function-Noise  Model  of 
River  Flow  for  Hydropower  Operation, 
W87-04556  2E 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5fl 

Status  of  the  Freshwater  Pearl  Mussel  Margariti- 
fera  margaritifera  L.  in  the  South  of  its  Europe- 
an Range, 
W87-04656  5C 

Dissolved-Oxygen  Depression  under  Ice  Cover 

in  Two  Yukon  Rivers, 

W87-04757  2C 


Plant  Viruses  in  Rivers  and  Lakes, 
W87-04821 


5A 


8A 


RISK  FACTORS 

Epidemiology  and  Early  Diagnosis  of  Primary 

Liver  Cancer  in  China, 

W87-04820  5C 


Modelling  the  Fate  of  Mirex  and  Lindane  in 
Lake  Ontario,  off  the  Niagara  River  Mouth, 
W87-05002  5B 

Bogs  as  Beaver  Habitat  in  North-Central  Minne- 
sota, 
W87-05029  2H 

ROACH 

Reciprocal  Interactions  Between  Roach,  Rutilus 
rutilus,  and  Zooplankton  in  a  Small  Lake:  Prey 
Dynamics  and  Fish  Growth  and  Recruitment, 
W87-04428  2H 


ROCK  EXCAVATION 

Water  Power  Taps  Into  Hazards, 
W87-O4830 


8H 


SU-70 


SUBJECT  INDEX 


SALINE  WATER 


ROCK  MECHANICS 

Methods  of  Estimating  the  Degree  of  Anisotro- 

py  and  Structural  Weakening  of  a  Jointed  Rock 

Mass, 

W87-04420  8E 

ROCK  PROPERTIES 

Contaminant   Transport   through   a   Fractured 
Porous  Rock:   Impact  of  the  Inlet   Boundary 
Condition  on  the  Concentration   Profile  in  a 
Rock  Matrix, 
W87-04762  5B 

Determination  of  the  Parameters  of  Disturbed 
Zones  when  Designing  the  Support  of  Under- 
ground Hydraulic  Structures, 
W87-04764  8A 

Model  to  Evaluate  the  Transient  Hydraulic  Re- 
sponse  of  Three-Dimensional    Sparsely    Frac- 
tured Rock  Masses, 
W87-04945  5B 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 


ROCKFTLL  DAMS 

Water  Power  Taps  Into  Hazards, 
W87-04830 


8H 


ROCKS 

Equivalent    Continuum    Model    for    Coupled 

Stress  and  Fluid  Flow  Analysis  in  Jointed  Rock 

Masses, 

W87-04948  2F 

ROCKSLIDES 
Determination  of  the  Parameters  of  Disturbed 
Zones  when  Designing  the  Support  of  Under- 
ground Hydraulic  Structures, 
W87-04764  8A 

ROLLER  GATES 

Empirical  Formulae  for  Gate  Weights, 
W87-04778  8C 

ROME 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

ROOD  CHAINS 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

ROOT  DEVELOPMENT 

Effect  of  Artificial  Acid  Rain  on  the  Develop- 
ment of  Fine-Roots  and  Mycorrhizae  of  Norway 
Spruce  (Einfluss  von  Saurer  Beregnung  und 
Kalkung  auf  die  Biomasse  und  Mycorrhizierung 
der  Feinwurzeln  von  Fichten), 
W87-O4505  5C 

Influence  of  Soil  Water  Regimes  on  VA  My- 
corrhiza.  IV.  Effect  on  Root  Growth  and  Water 
Relations  of  Sorghum  Bicolor, 
W87-O4870  21 

Effect  of  Subsoiling  and  Irrigation  on  Potato 

Production, 

W87-04913  3F 

ROOT  SYSTEM 

Root     Regulated     Water     Relationships     and 

Growth  of  Groundnut  Plants, 

W87-04386  21 

ROOTS 

Response  of  the  Root  System  of  Picea  Abies  (L.) 
Karst  to  Fertilizer  Application  and  Fumigation 
of  the  Sprout  with  Ozone  and  Acid  Mist  (Reak- 
tionen  des  Wurzelsystems  von  Picea  Abies  (L.) 


Karst  auf  Mineralstoffernaehrung  und  auf  Belas- 
tung  des  Sprosses  mit  Ozon  und  Saurem  Nebel), 
W87-04490  5C 

Nutrient  Element  Contents  in  the  Fine  Roots  of 
Spruce  Following  Liming  and  Acid  Irrigation 
(Naehr-elementgehalte  in  den  Feinwurzeln  der 
Fichte  nach  Saurer  Beregnung  und  Kalkung), 
W87-04504  5C 

Potassium  Availability  in  Relation  to  Soil  Mois- 
ture: I.  Effect  of  Soil  Moisture  on  Potassium 
Diffusion,  Root  Growth  and  Potassium  Uptake 
of  Onion  Plants, 
W87-04894  2G 

ROUGHNESS  COEFFICIENT 

Hydraulics  of  Floodplain  Flows, 

W87-04768  2E 

RUBBER  EXPANSION  JOINTS 

Cushioning  Stress  and  Strain  in  Pipe  Systems, 
W87-04982  8G 

RUNOFF 

Approach  to  the  Mathematical  Expression  of 

Recession  Curves, 

W87-04485  2E 

Attempting  Flow  Forecasts  of  the  Indus  River, 

Pakistan,  Using  Remotely  Sensed  Snow  Cover 

Data, 

W87-04555  2E 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

Effect  of  Deforestation  and  Subsistence  Agricul- 
ture on  Runoff  of  the  Kafue  River  Headwaters, 
Zambia, 
W87-04564  2E 

Climatic  Model  of  Runoff-driven  Coastal  Circu- 
lation, 
W87-O4609  2L 

Water  Quality  of  Agricultural  Coastal  Plain  Wa- 
tersheds, 
W87-04625  5B 

Gardsjon  Project:  Lake  Acidification,  Chemis- 
try in  Catchment  Runoff,  Lake  Liming  and  Mi- 
crocatchment  Manipulations, 
W87-04696  5C 

Runoff  and  Erosive  Storm  Occurrence  Probabil- 
ities, 
W87-04922  5G 

Concentrated   Flow   Erosion  on  Conventional 
and  Conservation  Tilled  Watersheds, 
W87-04923  2J 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  I.  Total  Losses, 
W87-04926  4D 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  II.  Rill  and  Interrill  Components, 
W87-04927  4D 

Managing  Feedlot  Runoff  with  a  Settling  Basin 

Plus  Tiled  Infiltration  Bed, 

W87-04937  5G 

RUNOFF  FORECASTING 

Simple    and    Efficient    Conceptual    Catchment 
Model  Allowing  for  Spatial  Variation  in  Rain- 
fall, 
W87-04559  2E 

RYEGRASS 

Effect  of  Simulated  Wet  Spring  Conditions  on 
the  Relative  Efficiency  of  Three  Forms  of  Ni- 
trogen Fertilizer  on  Grassland, 
W87-04385  2D 


Ryegrass  Establishment  and  Yield  in  Relation  to 

Pesticide   Treatment,    Irrigation   and   Fertiliser 

Level, 

W87-04857  3F 

SAFE  DRINKING  WATER  ACT  OF  1974 

Safe  Drinking  Water  Law  Toughened, 
W87-04823  6E 

SAFE  DRINKING  WATER  AMENDMENTS  OF 
1986 

Safe  Drinking  Water  Law  Toughened, 
W87-04823  6E 

SAFETY 

Designing  Wastewater  Plants  for  Real  People, 
W87-04984  5D 

SAFTEY 

Legislative  and  Technical  Means  for  the  Preven- 
tion of  Accidents  with  Water-Endangering  Liq- 
uids, 
W87-04797  5G 

SAGE 

Zonal  and  Geographical  Distributions  of  Cirrus 
Clouds  Determined  from  SAGE  Data, 
W87-04675  2B 

SALINE-FRESHWATER  INTERFACERS 

Exploiting  Layers  of  Fresh  Water  Floating  on 
Salt  Water  by  Drilling  and  Circular  Wells:  The- 
oretical Drawdowns  and  Maximum  Flows 
Avoiding  Salinization;  Optimal  Drilling  Depth 
(Exploitation  des  Nappes  d'Eau  Douce  Flottant 
sur  des  Eaux  Salees  par  Forages  et  Puits  Circu- 
lates: Rabattements  Theoriques  et  Debits  Maxi- 
maux  a  ne  pas  Depasser  Pour  Eviter  la  Salinisa- 
tion;  Profondeur  Optimale  a  Donner  Aux  For- 
ages), 
W87-05113  4B 

SALINE-FRESHWATER  INTERFACES 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-04404  2F 

Shape  and  Position  of  the  Salt  Water  Wedge  in 

Coastal  Aquifers, 

W87-05106  2F 

SALINE  LAKES 

Conductivity-Temperature  Standardization  and 
Dissolved   Solids  Estimation  in  a  Meromictic 
Saline  Lake, 
W87-05051  5  A 

SALINE  SOJXS 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

Chemical  Controls  on  Ecology  in  a  Coastal 

Wetland, 

W87-04822  2L 

Use  of  Electromagnetic  Induction  for  Locating 

Subsurface  Saline  Material, 

W87-05117  2G 

SALINE  WATER 

Modelling  Fresh  Water  Injection  into  a  Partially 
Saline  Partially  Fresh  (PASPAF)  Aquifer, 
W87-O4404  2F 

Acute  Toxicity  of  Trichloroethylene   to  Salt- 
water Organisms, 
W87-04663  5C 

Exploiting  Layers  of  Fresh  Water  Floating  on 
Salt  Water  by  Drilling  and  Circular  Wells:  The- 
oretical Drawdowns  and  Maximum  Flows 
Avoiding  Salinization;  Optimal  Drilling  Depth 
(Exploitation  des  Nappes  d'Eau  Douce  Flottant 


1 


SU-71 


SALINE  WATER 


SUBJECT  INDEX 


sur  des  Eaux  Salees  pa/  Forages  et  Puits  Circu- 
laires:  Rabattements  Theoriques  et  Debits  Maxi- 
maux  a  ne  pas  Depasser  Pour  Eviter  la  Salinisa- 
tion;  Profondeur  Optimale  a  Donner  Aux  For- 
ages), 
W87-05113  4B 

SALINE  WATER  INTRUSION 

Shape  and  Position  of  the  Salt  Water  Wedge  in 

Coastal  Aquifers, 

W87-05106  2F 

Geochemical  and  Geophysical  Studies  of  Salt 
Water  Intrusion  in  Coastal  Regions, 
W87-05119  2L 

Salt  Contamination  of  a  Coastal  Confined  Aqui- 
fer, 
W87-05120  5B 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

SALINE  WATER  IRRIGATION 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2S04, 
W87-04897  3C 

SALINITY 

Tolerance  of  Holcus  lanatus  and  Agrostis  stolon- 
ifera  to  Sodium  Chloride  in  Soil  Solution  and 
Saline  Spray, 
W87-04375  3C 

Influence  of  Salinity  on  the  Distribution  of 
Egeria  densa  in  the  Valdivia  River  Basin,  Chile, 
W87-O4410  2L 

Soil  and  Groundwater  Salinity  Along  Drainage 

Ditches  in  Eastern  North  Dakota, 

W87-04445  4C 

Palmiet  Estuary:  A  Model  for  Water  Circulation 
Using  Salinity  and  Temperature  Measurements 
over  a  Tidal  Cycle, 
W87-04481  2L 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

Spatial  and   Seasonal   Differences  in  the  Fish 

Fauna  in  the  Shallows  of  a  Large  Australian 

Estuary, 

W87-O4540  2L 

Time-domain  Reflectometry  Method  for  Meas- 
uring Soil  Water  Content  and  Salinity, 
W87-04595  2G 

Climatic  Model  of  Runoff-driven  Coastal  Circu- 
lation, 
W87-04609  2L 

Responses  of  Freshwater  Amoebae  to  Salinity 

Changes, 

W87-04841  5C 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2SC4, 
W87-04897  3C 

Effects  of  Salinity  and  Temperature  on  the  in 
Vitro  Metabolism  of  the  Organophosphorus  In- 
secticide Fenitrothion  by  the  Blue  Crab,  Callin- 
ectes  sapidus, 
W87-04901  5B 

Response  of  Selected  Salt-Tolerant  and  Normal 

Lines  of  Four  Grass  Species  to  NaCl  in  Sand 

Culture, 

W87-05006  21 


Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal     Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-05007  21 

Carbon-13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-O5037  2L 

SALINITY  CONTROL 

Study  of  Improving  Groundwater  Quality  by 

Ditch  Drains  and  Tube  Wells, 

W87-O5107  5G 

SALINIZATION 

Exploiting  Layers  of  Fresh  Water  Floating  on 
Salt  Water  by  Drilling  and  Circular  Wells:  The- 
oretical Drawdowns  and  Maximum  Flows 
Avoiding  Salinization,  Optimal  Drilling  Depth 
(Exploitation  des  Nappes  d'Eau  Douce  Flottant 
sur  des  Eaux  Salees  par  Forages  et  Puits  Circu- 
lates: Rabattements  Theoriques  et  Debits  Maxi- 
maux  a  ne  pas  Depasser  Pour  Eviter  la  Salinisa- 
tion;  Profondeur  Optimale  a  Donner  Aux  For- 
ages), 
W87-05113  4B 

Groundwater     Chemistry     in     the     Hamburg 

Region, 

W87-05125  5B 

SALMON 

Spawning    Migration    of    Great    Lakes    Pink 
Salmon   (Oncorhynchus   gorbuscha):    Size   and 
Sex  Distributions,  River  Entrance  and  Exit, 
W87-04744  2H 

Use  of  Hatchery  Coho  Salmon  (Oncorhynchus 
kisutch)  Presmolts  to  Rebuild  Wild  Populations 
in  Oregon  Coastal  Streams, 
W87-05050  81 

Sequential  Tests  for  Infectious  Hematopoietic 
Necrosis  Virus  in  Individuals  and  Populations  of 
Sockeye  Salmon  (Oncorhynchus  nerka), 
W87-05055  5A 

SALMONELLA 

Salmonellosis  in  Two  Dairy  Herds  Associated 

with  a  Sewage  Farm  and  Water  Reclamation 

Plant, 

W87-04988  5C 

SALT  MARSHES 

Nitrogen  Fixation  (C2H2  Reduction)  in  a  Salt 
Marsh:  Its  Relationship  to  Temperature  and  an 
Evaluation  of  an  In  Situ  Chamber  Technique, 
W87-04366  2L 

Effects  of  Predation  by  the  Mummichog,  Fun- 
dulus  Heteroclitus  (L.).  on  the  Abundance  and 
Distribution  of  the  Salt  Marsh  Snail,  Melampus 
Bidentatus  (Say), 
W87-04546  2L 

Degradation  of  Spartina  Lignocellulose  by  Indi- 
vidual and  Mixed  Cultures  of  Salt-Marsh  Fungi, 
W87-04819  5C 

Chemical   Controls   on   Ecology   in   a  Coastal 

Wetland, 

W87-04822  2L 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 

SALT  MOVEMENT 

Models  for  Simulating  Salt  Movement  in  Aggre- 
gated Field  Soils, 
W87-04591  2G 


SALT  STRESS 

Carbon-13  NMR  Studies  of  Salt  Shock-Induced 
Carbohydrate  Turnover  in  the  Marine  Cyano- 
bacterium  Agmenellum  quadruplicatum, 
W87-05037  2L 

SALT  TOLERANCE 

Tolerance  of  Holcus  lanatus  and  Agrostis  stolon- 
ifera  to  Sodium  Chloride  in  Soil  Solution  and 
Saline  Spray, 
W87-04375  3C 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

Infection  with  Powdery  Mildew  Can  Enhance 
the  Accumulation  of  Proline  and  Glycinebetaine 
by  Salt  Stressed  Barley  Seedlings, 
W87-04888  3C 

Salt  Resistance  of  Chickpea  Genotypes  in  Solu- 
tions Salinized  with  NaCl  or  Na2S04, 
W87-04897  3C 

Response  of  Selected  Salt-Tolerant  and  Normal 

Lines  of  Four  Grass  Species  to  NaCl  in  Sand 

Culture, 

W87-O5006  21 

Response  to  NaCl  and  Ionic  Content  of  Selected 
Salt-Tolerant    and    Normal    Lines    of    Three 
Legume  Forage  Species  in  Sand  Culture, 
W87-O50O7  21 

SALT  WATER  WEDGE 

Shape  and  Position  of  the  Salt  Water  Wedge  in 

Coastal  Aquifers, 

W87-05106  2F 

SALTMARSHES 

Nitrogen  Cycle  of  an  East  Coast,  U.K.  Salt- 
marsh:  II.  Nitrogen  Fixation,  Nitrification,  Deni- 
trification,  Tidal  Exchange, 
W87-04604  2L 

SALTS 

Salt    Tolerance    of   Chamomilla    recutita    (L.) 

Rauschert  Tissue  Cultures, 

W87-04519  3C 

SAMPLE  PREPARATION 

Enzyme  Test  for  Determining  Isomalathion  Im- 
purities in  Water-Dispersible  Powders  of  Mala- 
thion, 
W87-O4520  5A 

Determination  of  Organic  and  Inorganic  Acid 
Species  in  the  Atmosphere  and  in  Rain-water  by 
Ion  Chromatorgraphy, 
W87-04534  5A 

U02(2  +  )-Humate   Interactions   in   Soft,   Acid, 

Humate-rich  Waters, 

W87-O4580  5B 

Analysis   for   Trace   Amounts   of  Geosmin   in 

Water  and  Fish, 

W87-04602  5A 

Field  Testing  of  a  Large  Volume  Liquid-Liquid 
Extraction  Device  for  Halogenated  Organics  in 
Natural  Waters, 
W87-04619  5A 

Simple  Device  for  Isolation  of  Organic  Com- 
pounds from  Water, 
W87-04621  5A 

Total  Phosphorus  Analysis  of  Wastewater  Sam- 
ples using  the  Stannous  Chloride  Reduction  Pro- 
cedure, 
W87-O4630  5A 

Kinetic-fluorimetric  Determination  of  Selenium 
in  the  Environment  with  Use  of  Methylene  Blue, 
W87-04631  5A 
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Determination    of    Ultra    Trace    Amounts    of 
Cobalt  in  Fish  by  Graphite  Furnace  Zeeman 
Effect  Atomic  Absorption  Spectrometry, 
W87-04633  5A 

Quantitative  Determination  of  Trace  Concentra- 
tion of  Organics  in  Water  by  Solvent  Extraction 
and  Fused  Silica  Capillary  Gas  Chromatogra- 
phy: Aliphatic  and  Polynuclear  Hydrocarbons, 
W87-04634  5A 
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W87-04635  7B 

Solid-Phase  Extraction  and  Capillary  Gas  Chro- 
matographic Determination  of  Triazine  Herbi- 
cides in  Water, 
W87-04636  5A 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-04690  5A 

Surrogate-Assisted  Determination  of  2,3,7,8-Te- 
trachlorodibenzo-p-Dioxin  in  Fish  by  Electron 
Capture  Capillary  Gas  Chromatography, 
W87-04691  5  A 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

Gas  Chromatography  Detectors  Based  on  Che- 

miluminescence, 

W87-04831  7B 

Determination  of  Organic  Forms  of  Mercury 
and  Arsenic  in  Water  and  Atmospheric  Samples 
by  Gas  Chromatography- Atomic  Absorption, 
W87-04838  7B 

Industrial  Analyzer  by  a  Potentiometric  Method 

for  Total  Organic  Carbon  in  Water, 

W87-04882  7B 

Rapid  and  Simple  Method  for  the  Detection  and 

Enumeration  of  Escherichia  Coli  in  Cleansed 

Shellfish, 

W87-04989  5A 
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Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
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Device  for  Sampling  the  Mud- Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

Evaluating  Relative  Stringencies  of  Existing  and 

Proposed  Microbiological  MCLs, 

W87-O4907  5F 

SAMPLING  STORAGE 

Conditions  for  Minimum  Adsorption  of  Zinc  on 

Container  Surfaces, 

W87-04689  5A 

SAMPLING  STRATEGY 

Monitoring  of  Abiotic  Compartments  for  Trace 
Metals:  Difficulties,  Strategies  and  Use  of  Sur- 
veys, 
W87-04384  7B 


SAN  FRANCISCO  BAY 

Association  between  PCBs  and  Lower  Embry- 
onic Weight  in  Black-Crowned  Night  Herons  in 
San  Francisco  Bay, 
W87-04537  5C 

Selenium  and  Heavy  Metals  in  San  Francisco 

Bay  Diving  Ducks, 

W87-04856  5B 

SAND 

Study  of  Tracer  Movement  Through  Unsaturat- 
ed Sand, 
W87-04594  2G 

Sorption  Kinetics  and  Transport  of  Phosphate  in 

Sandy  Soil, 

W87-04599  5B 

SAND  AQUIFERS 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  1.  Approach  and  Over- 
view of  Plume  Movement, 
W87-04963  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  2.  Spatial  Moments  and 
the  Advection  and  Dispersion  of  Nonreactive 
Tracers, 
W87-04964  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  3.  Retardation  Estimates 
and  Mass  Balances  for  Organic  Solutes, 
W87-04965  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  4.  Sorption  of  Organic 
Solutes  and  Its  Influence  on  Mobility, 
W87-04966  5B 

Natural  Gradient  Experiment  on  Solute  Trans- 
port in  a  Sand  Aquifer:  Spatial  Variability  of 
Hydraulic  Conductivity  and  Its  Role  in  the  Dis- 
persion Process, 
W87-04967  5B 

Modeling  of  TCE  Contamination  and  Recovery 

in  a  Shallow  Sand  Aquifer, 

W87-05069  5B 

SANITATION 

Some  Observations  on  a  Cholera  Outbreak  at 
the  Umvoti  Mission  Reserve,  Natal, 
W87-04378  5C 

Give  Health  a  Chance  -  with  Healthy  Surround- 
ings, 
W87-04380  5G 

SANMEN  GORGE  PROJECT 

Environmental   Impact  of  the  Sanmen  Gorge 

Project, 

W87-04774  6G 

SATELLITE  TECHNOLOGY 

Optimized    Retrievals    of    Precipitable    Water 
Fields  From  Combinations  of  VAS  Satellite  and 
Conventional  Surface  Observations, 
W87-04687  2B 

Identifying   Hydro   Resources   with   Enhanced 

Satellite  Imagery, 

W87-04779  7B 

SATURATED  FLOW 

Study  of  Tracer  Movement  Through  Unsaturat- 
ed Sand, 
W87-04594  2G 

Three-Dimensional    Finite-Element   Model    for 
Simulating  Water  Flow  in  Variably  Saturated 
Porous  Media, 
W87-04944  2G 

Heat  and  Mass  Transport  in  Saturated-Unsatu- 

rated  Groundwater  Flow, 

W87-05114  2F 


SATURATED  SOILS 

Ways  to  Develop  Methods  of  Determining  Per- 
meability of  Nonsaturated  Soils, 
W87-04422  8D 

Evidences  for  the  Existence  of  a  Retention  Phe- 
nomenon During  the  Migration  of  a  Mercurial 
Solution  Through  a  Saturated  Porous  Medium, 
W87-04593  5B 

SATURATION  ZONE 

Evaluation  of  the  Performance  of  Zone  of  Satu- 
ration Landfills  in  Wisconsin, 
W87-05094  5B 

SAYANO-SHUSHENSKOE  DAM 

Stress-strain  State  of  the  Sayano-Shushenskoe 
Dam  During  Filling  of  the  Reservoir, 

W87-04413  8  A 

SCAVENGING  COEFFICIENTS 

Rate  of  Precipitation  Scavenging  of  Nitrates  on 

Central  Long  Island, 

W87-04678  5B 


SCENEDESMUS 

Ecology  of  Scenedesmus  Blooms, 
W87-04999 
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SCHEDULING 

Physiological  Basis  of  Irrigation  Scheduling  for 
Seed  Production  in  Egyptian  Clover  Syn.  Ber- 
seem  (Trifolium  Alexandrinum  L.)  Crop, 
W87-04878  3F 

SCHISTOSOMES 

Laboratory  Evaluation  of  Gambusia  affinis  Fish 
as  Predators  of  the  Schistosome-Bearing  Snails 
Bulinus  truncatus, 
W87-04743  2H 

SCREW  PUMPS 

What  to  Look  for  in  Archimedes  Screw  Lift 

Pumps, 

W87-O4980  8C 

SEA  GRASSES 

Effects  of  Drilling  Fluids  on  Thalassia  Testu- 

dinum  and  Its  Epiphytic  Algae, 

W87-04825  5C 

SEA  ICE 

Synoptic-Scale  Influences  of  Snow  Cover  and 

Sea  Ice, 

W87-04972  2C 

SEA  LEVEL  FLUCTUATIONS 

Sea-level  Fluctuations  in  a  Coastal  Lagoon, 
W87-04606  2L 

SEA  WATER 

Desalination  of  Sea- Water  and  Brackish  Water: 
The  Current  State  of  the  Art  and  a  Review  of 
Problems  and  Future  Developments, 
W87-04784  3A 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

SEAGRASSES 

Light  Adaptation  and  the  Role  of  Autotrophic 
Epiphytes  in  Primary  Production  of  the  Tem- 
perate Seagrass,  Zostera  Marina  L., 
W87-04545  21 

SEALS 

Reproductive  Failure  in  Common  Seals  Feeding 
on  Fish  from  Polluted  Coastal  Waters, 
W87-04986  5C 

SEASON  VARIATION 

Spatial   and   Seasonal   Differences  in  the  Fish 

Fauna  in  the  Shallows  of  a  Large  Australian 

Estuary, 

W87-04540  2L 
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SEASONAL  DISTRIBUTION 

Observations  on  the  Population  Dynamics  and 
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girostris  H.  Milne  Edwards,  1837  (Crustacea, 
Decapoda,  Natantia)  in  The  Netherlands,  with 
Special  Reference  to  its  Occurrence  in  the 
Major  Rivers, 
W87-04408  2H 

Composition,  Seasonality  and  Distribution  of 
Ichthyoplankton  in  Port  Phillip  Bay,  Victoria, 
W87-05044  2L 

SEASONAL  STORAGE 

Hybrid  Method  for  Seasonal  Streamflow  Fore- 
casting, 
W87-O4480  7A 

SEASONAL  VARIATION 

Seasonal  Community  Structure  and  Drift  of  Mi- 
crocrustaceans  in  Valley  Creek,  Minnesota, 
W87-04453  2H 

Effect    of    Short-Term    Acidification    During 
Spring    Snowmelt    on    Selected    Mollusca    in 
South-central  Ontario, 
W87-04454  5C 

Suspended  Clay  Concentration  Controlled  by 
Filter-Feeding  Zooplankton  in  a  Tropical  Reser- 
voir, 
W87-04472  2H 

Production  of  NH4(+)  by  the  Shrimp  Crangon 
crangon  L.  in  Two  Sloping  Bed  Ecosystems. 
Experimental  Approach  and  Study  of  the  Influ- 
ence of  Sediment  on  the  Excretion  Rate  (Pro- 
duction d'NH4(+)  par  la  Crevette  Crangon 
Crangon  L.  dans  Deux  Ecosystemes  Cotiers. 
Approche  Experimentale  et  Etude  de  L'in- 
fluence  du  Sediment  sur  le  Taux  D'Excretion), 
W87-04544  2H 

Studies  on  the  Population  Ecology  of  Upogebia 
deltaura  (Leach)  (Crustacea,  Thalassinidea), 
W87-04607  2L 

Seasonal  Patterns  of  Growth  and  Composition 
of  Phytoplankton  in  the  Lower  Chesapeake  Bay 
and  Vicinity, 
W87-04611  2L 

Spatial  and  Temporal  Variations  in  a  Communi- 
ty of  Nektobenthic  Invertebrates  from  Moreton 
Bay,  Queensland, 
W87-04612  2L 

Comparison  of  Summer  and  Winter  Measure- 
ments of  Atmospheric  Nitrogen  and   Sulphur 
Compounds, 
W87-O4706  5A 

Dissolved-Oxygen  Depression  under  Ice  Cover 
in  Two  Yukon  Rivers, 

W87-04757  2C 

Photosynthetic   Rate   and   Water   Relations   in 
Some  Forest  Herbs  in  Spring  and  Summer, 
W87-04868  21 

Ammonification's    Activity    in    Seawater    and 
Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marines  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 

Ecological  Genetics  of  the  Cyclic  Parthenogens, 
Daphnia  Longispina  and  Daphnia  Pulex, 
W87-04990  2H 

Composition,  Seasonality  and  Distribution  of 
Ichthyoplankton  in  Port  Phillip  Bay,  Victoria, 
W87-05O44  2L 

Conductivity-Temperature  Standardization  and 
Dissolved   Solids   Estimation  in  a  Meromictic 
Saline  Lake, 
W87-05051  5  A 


Seasonal  Dynamics  of  Phosphorus  Partitioning 
and  Export  in  Two  Streams  in  Alberta,  Canada, 
W87-05052  5B 

SEAWATER 

Geochemical    Characterization    of    Suspended 
Particles  in  Estuarine  and  Coastal  Seawater  by 
X-Ray  Fluorescence  Spectrometry, 
W87-04467  2L 

Acute  Toxicity  of  Trichloroethylene   to  Salt- 
water Organisms, 
W87-04663  5C 

SEAWATER  ORGANISMS 

Acute  Toxicity  of  Trichloroethylene   to  Salt- 
water Organisms, 
W87-04663  5C 

SECCHI  DISKS 

Secchi  Disk  Science:  Visual  Optics  of  Natural 

Waters, 

W87-04425  7B 

SECONDARY  WASTEWATER  TREATMENT 

Anaerobic  Digestion  of  Solids  Captured  During 

Primary  Effluent  Filtration, 

W87-04529  5D 

SECONDARY  WAVE  DIFFRACTION 

Nomograms  for  Calculating  Primary  and  Sec- 
ondary Wave  Diffraction  on  Water  Areas  of 
Ports  and  Reservoirs, 
W87-04416  8B 

SEDIMENT  ACCUMULATION 

Environmental   Impact  of  the   Sanmen   Gorge 

Project, 

W87-04774  6G 

SEDIMENT  ANALYSIS 

Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 

Simultaneous  Gas  Chromatographic  Determina- 
tion of  Dibutyltin  and  Tributyltin  Compounds  in 
Biological  and  Sediment  Samples, 
W87-04692  5A 

SEDIMENT  BUDGET 

Suspended  Sediment  Balance  in  Changjiang  Es- 
tuary, 
W87-O4610  2L 


SEDIMENT  CONTROL 

Sediment  Control  by  Submerged  Vanes, 
W87-04391 
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Restoration  of  Two  Lowland  Lakes  by  Isolation 
from  Nutrient-Rich  Water  Sources  With  and 
Without  Removal  of  Sediment, 
W87-04832  5G 

SEDIMENT  CORES 

PIRLA  Project  (Paleoecological  Investigation 
of  Recent  Lake  Acidification):  Preliminary  Re- 
sults for  the  Adirondacks,   New  England,   N. 
Great  Lakes  States,  and  N.  Florida, 
W87-04728  5B 

New  Data  From  Peat  Bogs  May  Give  a  Histori- 
cal Perspective  on  Acid  Deposition, 
W87-04732  2J 

Polluted  Precipitation  and  the  Geochronology 
of  Mercury   Deposition  in   Lake  Sediment  of 
Northern  Minnesota, 
W87-04733  5B 

SEDIMENT  SAMPLERS 

Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 


SEDIMENT  TRANSPORT 

Meander  Flow  Model  I:  Development, 
W87-04388  2E 

Meander  Flow  Model  II:  Applications, 
W87-04389  2E 

Suspended  Sediment  Balance  in  Changjiang  Es- 
tuary, 
W87-04610  2L 

Tide-Induced  Lagrangian  Residual  Current  and 
Residual  Transport:  2.  Residual  Transport  with 
Application  in  South  San  Francisco  Bay,  Cali- 
fornia, 
W87-04753  2L 

Unsteady  Sediment-Transport  Modeling, 
W87-05020  8B 

Stability  of  a  General  Preissmann  Scheme, 
W87-05021  2J 

SEDIMENT  YIELD 

Concentrated   Flow   Erosion   on   Conventional 
and  Conservation  Tilled  Watersheds, 
W87-04923  2J 

SEDIMENTATION 

Calcite  Precipitation  in  Lake  Constance:  Chemi- 
cal Equilibrium,  Sedimentation,  and  Nucleation 
by  Algae, 
W87-04432  2H 

Horizontal  Sedimentation  Differences  in  a  Eu- 
trophic Swiss  Lake, 
W87-04433  2H 

Concave-Bank  Benches  in  the  Floodplains  of 
Muskwa  and  Fort  Nelson  Rivers,  British  Colum- 
bia, 
W87-04522  2J 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-O4608  2L 


Unsteady  Sediment-Transport  Modeling, 
W87-O5020 
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Effect  of  Mississippi  River  Delta  Lobe  Develop- 
ment on  the  Habitat  Composition  and  Diversity 
of  Louisiana  Coastal  Wetlands, 
W87-05032  2J 

SEDIMENTATION  BASINS 

Modeling  Sediment-Induced  Density  Currents  in 

Sedimentation  Basins, 

W87-05025  5D 

SEDIMENTOLOGY 

Implications  of  Sedimentological  and  Hydrolo- 
gical  Processes  on  the  Distribution  of  Radionu- 
clides: The  Example  of  a  Salt  Marsh  near  Ra- 
venglass,  Cumbria, 
W87-04873  5B 

SEDIMENTS 

Device  for  Sampling  the  Mud-Water  Interface 
in  Eutrophic  Lakes  and  Bogs  for  Residue  Analy- 
sis, 
W87-04383  7B 


Sediment  Control  by  Submerged  Vanes, 
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Formation   of  Methane   and    Carbon    Dioxide 
from  Dimethylselenide  in  Anoxic  Sediments  and 
by  a  Methanogenic  Bacterium, 
W87-04460  5B 

Manganese    Oxidation    by    Spores    and    Spore 

Coats  of  a  Marine  Bacillus  Species, 

W87-04462  2K 

Microbial  Iron  Reduction  by  Enrichment  Cul- 
tures Isolated  from  Estuarine  Sediments, 
W87-04463  2H 
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Production  of  NH4(+)  by  the  Shrimp  Crangon 
crangon  L.  in  Two  Sloping  Bed  Ecosystems. 
Experimental  Approach  and  Study  of  the  Influ- 
ence of  Sediment  on  the  Excretion  Rate  (Pro- 
duction d'NH4<-(-)  par  la  Crevette  Crangon 
Crangon  L.  dans  Deux  Ecosystemes  Cotiers. 
Approche  Experimental  et  Etude  de  L'in- 
fluence  du  Sediment  sur  le  Taux  D'Excretion), 
W87-04544  2H 

Alpha-emitting,  Hot  Particles  in  Irish  Sea  Sedi- 
ments, 
W87-04567  5B 

Nickel-63  in  Columbia  River  Sediments  Below 

the  Hanford  Reservation, 

W87-04577  5B 

Niche  Characterization  of  Dominant  Estuarine 

Benthic  Species, 

W87-04603  2L 

Studies  on  the  Population  Ecology  of  Upogebia 
deltaura  (Leach)  (Crustacea,  Thalassinidea), 
W87-04607  2L 

Distribution  and  Nature  of  Organic  Matter  in 

Recent  Sediments  of  Lake  Nokoue,  Benin  (West 

Africa), 

W87-04608  2L 

Linear    Alkylbenzene     Sulfonates    (LAS)    in 
Sewage  Sludges,  Soils  and  Sediments:  Analytical 
Determination  and  Environmental  Safety  Con- 
siderations, 
W87-04623  5A 

Headspace  Equilibration  Technique  for  Meas- 
urement of  Dissolved  Gases  in  Sediment  Pore 
Water, 
W87-04629  2H 

Analysis  of  Polycyclic  Aromatic  Hydrocarbons 
in  Sediments,  Sewage  Sludges  and  Composts 
from  Municipal  Refuse  by  HPLC, 
W87-04632  5A 

Determination  of  Fluorene  in  Fish,  Sediment, 

and  Plants, 

W87-O4690  5A 

Review  of  the  Chemical  Record  in  Lake  Sedi- 
ment of  Energy  Related  Air  Pollution  and  Its 
Effects  on  Lakes, 
W87-04726  5B 

Distribution  of  Metals  in  Different  Size  Frac- 
tions of  Sediment  from  the  Niagara  River, 
W87-04746  5B 

Kinetics  of  Ion  Exchange  on  Natural  Sediments, 
W87-04756  2J 

Chemical  Controls  on  Ecology  in  a  Coastal 

Wetland, 

W87-04822  2L 

Polycyclic  Aromatic  Hydrocarbons  in  Surface 
Sediments  from  the  Elizabeth  River  Subestuary, 
W87-04885  5A 


Low-Level  Radioactivity  in  the  Irish  Sea, 
W87-04889 
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Heavy  Metals  Distribution  in  the  Mouth  of  the 
Besos  and  Llobregat  Rivers  (Distribucion  de 
Metales  Pesados  en  las  Desembocaduras  de  los 
Rios  Besos  y  Llobregat  (Mediterraneo  Occiden- 
tal)). 
W87-04914  5B 
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Sediments  of  the  Cadiz  Bay  (SW  Spain)  (Amoni- 
ficacion  en  Aguas  y  Sedimentos  Marinos  de  la 
Bahia  de  Cadiz  (SO  de  Espana)), 
W87-04915  5B 


Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  I.  Total  Losses, 
W87-04926  4D 

Runoff  and  Erosion  as  Affected  by  Corn  Resi- 
due: Part  II.  Rill  and  Interrill  Components, 
W87-04927  4D 

Chemical  and  Physical  Enrichments  of  Sediment 

from  Cropland, 
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W87-04483  5D 
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Low-head  Hydro  on  the  Austrian  Danube, 
W87-04771  8  A 

OFFICE  DE  LA  RECHERCHE  SCLENTLFIQUE 
ET  TECHNIQUE  OUTRE-MER,  ABIDJAN 
(IVORY  COAST).  LAB.  DE 
PHYTOPATHOLOGLE. 

Rain-induced   Dispersal   in   Puccinia  arachidis, 
Studied  by  Means  of  a  Rainfall  Simulator, 
W87-04387  2B 

OFFICE  DE  LA  RECHERCHE  SCLENTTFIQUE 
ET  TECHNIQUE  OUTRE-MER,  PARIS 
(FRANCE).  LAB.  D'HYDROLOGLE. 

Review  of  Relationships  Between  Geophysical 

Factors  and  Hydrological  Characteristics  in  the 

Tropics, 

W87-04394  2A 

OHIO  COOPERATIVE  FISHERY  RESEARCH 
UNIT,  COLUMBUS. 

Population    Characteristics    of    the    Invading 
White  Perch  (Morone  americana)  in  Western 
Lake  Erie, 
W87-04747  2H 

OHIO  STATE  UNTV.,  COLUMBUS. 

Extractability  and  Plant  Availability  of  Molyb- 
denum   from    Inorganic    and    Sewage    Sludge 
Sources, 
W87-04444  5B 

Molybdenum  Accumulation  by  Corn  and  Soy- 
beans from  a  Molybdenum-rich  Sewage  Sludge, 
W87-04449  5B 


OHIO  STATE  UNIV.,  COLUMBUS.  DEPT.  OF 
ENTOMOLOGY. 

Studies  on  the  Environmental  Fate  of  Carbaryl 

as  a  Function  of  pH, 

W87-04876  5C 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 

Uncertainty  in  Ground  Water  Transport  Model- 


ing, 
W87-05093 


5B 


OKLAHOMA  STATE  UNTV.,  STILLWATER. 
SCHOOL  OF  CHEMICAL  ENGINEERING. 

Modeling  of  Throughfall  Chemistry  and  Indirect 

Measurement  of  Dry  Deposition, 

W87-04713  5B 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 
SCHOOL  OF  CTVLL  ENGINEERING. 

Evaluation  of  Biological  Sludge  Properties  In- 
fluencing Volume  Reduction, 
W87-04531  5D 

OKLAHOMA  UNTV.,  KINGSTON. 
BIOLOGICAL  STATION. 

Differential    Temperature    Sensitivity    of  Two 
Cladoceran     Species    to    Resource    Variation 
During  a  Blue-Green  Algal  Bloom, 
W87-04457  2H 

OKLAHOMA  UNTV.,  NORMAN. 
ENVIRONMENTAL  AND  GROUND  WATER 
INST. 

Functions  and  Activities  of  Groundwater  Pro- 
tection: Implications  for  Institutional  Coordina- 
tion, 
W87-04814  6E 
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As  the  Nation's  principal  conservation  agency,  the  Department  of  the  Interior  has  respon- 
sibility for  most  of  our  nationally  owned  public  lands  and  natural  resources.  This  in- 
cludes fostering  the  wisest  use  of  our  land  and  water  resources,  protecting  our  fish  and 
wildlife,  preserving  the  environmental  and  cultural  values  of  our  national  parks  and  historical 
places,  and  providing  for  the  enjoyment  of  life  through  outdoor  recreation.  The  Department 
assesses  our  energy  and  mineral  resources  and  works  to  assure  that  their  development  is  in 
the  best  interests  of  all  our  people.  The  Department  also  has  a  major  responsibility  for 
American  Indian  reservation  communities  and  for  people  who  live  in  Island  Territories  under 
U.S.  administration. 


PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 

MS  425  National  Center 

Reston,  VA  22092 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


2.  WATER  CYCLE 


FACTORS  AFFECTING  SHORT-TERM  VARIA- 
BILITY IN  SEDIMENT  PH  AS  A  FUNCTION 
OF  MARSH  ELEVATION  IN  A  VIRGINIA  ME- 
SOHALINE  MARSH, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
Inst,  for  Marine  Biology  and  Coastal  Research. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-05589 


2A.  General 


EFFECT  OF  ASSUMPTIONS  ON  MODEL 
CALD3RATION  AND  PREDICTION, 

Utah  Water  Research  Lab.,  Logan. 
E.  K.  Israelsen. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  195-201. 

Descriptors:  *Model  studies,  *  Calibrations,  •Pre- 
dicting, Hydraulic  models,  Salinity,  Path  of  pollut- 
ants, Performance  evaluation. 

Simulation  models  have  been  used  for  many  years 
to  predict  the  response  of  dynamic  systems  to 
changes  in  the  input  parameters.  Modeling  is  also 
beneficial  in  developing  an  understanding  of  the 
real  system  since  many  changes  in  the  system 
configuration  can  be  implemented  over  very  short 
periods  of  time.  Results  of  the  application  of  simu- 
lation models  have  covered  the  range  from  excel- 
lent to  not  very  useful.  Creation  of  a  hydrosalinity 
model,  requires  at  least  three  levels  of  formulation, 
namely  (1)  conceptualization  of  the  real  world 
physical  system,  (2)  mathematical  description  of 
the  concepts  of  the  real  world  processes,  and  (3) 
computer  algorithms  which  represent  the  mathe- 
matical description  of  the  real  world  processes. 
Each  of  the  three  levels  of  model  development  is 
subject  to  assumptions  which  are  not  exact  replica- 
tions of  the  real  world.  However,  the  use  of  as- 
sumptions is  necessary  to  specify  the  model  to 
represent  a  dynamic  system.  The  effect  of  assump- 
tions on  model  calibration  is  to  bias  the  model  so 
that  it  conforms  to  the  perceived  system  organiza- 
tion held  by  the  modeler.  The  same  bias  then 
carries  over  into  all  of  the  predictions  made  by  the 
model.  Prediction  tools  do  not  replace  understand- 
ing of  the  system  in  arriving  at  correct  solutions  to 
salinity  prediction  of  prototype  systems.  If  the 
model  is  needed  to  help  the  modeler  understand 
the  system,  the  system  parameter  set  should  not  be 
specified  without  investigating  each  possible  proc- 
ess configuration.  (See  also  W87-05165)  (Lantz- 
PTT) 
W87-05182 


COMPARISON  OF  TWO  COMPUTER 
MODELS  FOR  PREDICTING  SOIL  WATER  IN 
A  TROPICAL  MONSOON  CLIMATE, 

Universidade    Federal    de    Pernambuco,    Recife 

(Brazil).  Centro  de  Energia  Nuclear. 

For  primary  bibliographic   entry  see  Field  2G. 

W87-05279 


RUNOFF  BEHAVIOUR  OF  WATER  HARVEST- 
ING MICROCATCHMENTS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
K  D.  Sharma. 

Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  2,  p  137-144,  April  1986.  4  fig,  3  tab,  21  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Rain- 
fall, 'Runoff,  'Water  harvesting,  'Catchment 
areas,  Loam,  India,  Slopes,  Field  tests,  Morpholo- 
gy, Arid  zone. 

The  relationship  between  rainfall  and  runoff  has 
been  observed  over  a  period  of  7  years  on  sandy 
loam  soils  of  the  Indian  Arid  Zone.  Fifteen  micro- 
catchment  areas  (MC)  were  studied;  these  were 
formed  by  combinations  of  three  slopes  (0.5,  5  and 
10%)  and  five  lengths  (5.12,  7.0,  8.5,  10.75  and  14.5 
m)  with  corresponding  areas  of  252,  324,  360,  396, 


and  432  sq  m.  These  MC's  can  produce  13.3-45.4% 
runoff  depending  upon  their  morphological  char- 
acteristics. Over  the  7-year  period,  threshold  rain- 
fall reduced  by  half  and  runoff  efficiency  doubled 
due  to  formation  of  a  less  pervious  soil  crust  over 
the  MC  surface;  it  became  denser  each  year.  (Au- 
thor's abstract) 
W87-O5450 


PHYSICALLY-BASED  FOREST  HYDROLOGY 
MODEL  I:  DEVELOPMENT  AND  SENSITIVI- 
TY OF  COMPONENTS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-05522 


PHYSICALLY-BASED  FOREST  HYDROLOGY 
MODEL  H:  EVALUATION  UNDER  NATURAL 
CONDITIONS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05523 


SOME  THEORETICAL  AND  PRACTICAL  AS- 
PECTS OF  INFILTRATION  IN  CLAYS  WITH  D 
=  CONSTANT, 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Soil  Sci- 
ence Lab. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-05680 


RAINFALL  ENFTLTRATION  INTO  SWELLING 
SODLS, 

Institute  Nacional  de  Investigaciones  Agrarias, 
Cordova  (Spain). 
J.  V.  Giraldez,  and  G.  Sposito. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  137-141,  2  fig,  5  ref. 

Descriptors:  'Expansive  soils,  'Infiltration, 
•Swelling  soils,  'Rainfall  infiltration,  'Soil  swell- 
ing, 'Mathematical  studies,  'Soil  water,  Mathe- 
matical equations,  Richards  equation,  Soil  profiles, 
Rainfall  rate,  Permeability  coefficient,  Ponding, 
Soil  saturation. 

A  mathematical  presentation  of  water  movement 
through  swelling  soils,  exhibits  features  different 
from  those  observed  in  rigid  soils,  mainly  due  to 
the  presence  of  the  envelope-pressure  potential. 
The  governing  equation  for  soil  water  movement 
is  the  generalized  Richards  equation.  Rainfall  infil- 
tration can  be  described  by  integration  of  the  Rich- 
ards equation  in  a  soil  profile,  whose  initial  water 
content  profile  is  known,  subjected  to  an  external 
flux  condition  at  the  soil  surface.  This  upper 
boundary  condition  holds  up  to  the  time  when  the 
surface  water  content  reaches  its  maximum  value, 
i.e.  the  ponding  time.  After  that  moment  the  sur- 
face water  content  remains  constant.  In  general, 
ponding  occurs  earlier  in  swelling  than  in  nons- 
welling  analogous  soils.  The  post-ponding  infiltra- 
tion rates  are  lower  in  swelling  than  in  the  nons- 
welling  analogous  soils.  In  rigid  soils,  the  ultimate 
rate  of  infiltration  is  equal  to  the  hydraulic  conduc- 
tivity at  saturation.  In  swelling  soils,  there  is  ulti- 
mately a  balance  between  the  gradient  of  the 
matric  potential  and  the  force  associated  with 
gravity  and  the  envelope  pressure.  As  a  result,  the 
rate  of  infiltration  will  approach  zero,  and  the 
water  content  profile  approaches  the  equilibrium 
profile  with  free  water  at  the  surface.  (See  also 
W87-05665)  (Lantz-PTT) 
W87-05683 


INFILTRATION  OF  WATER  INTO  CRACKED 
SOIL, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
V.  Novak,  and  A.  Soltesz. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 


provement, The  Netherlands.  ILRI  Publication  37. 
p  148-151,  2  fig,  1  tab,  7  ref. 

Descriptors:  'Infiltration,  'Cracked  soil,  'Mathe- 
matical analysis,  Soil  water,  Soil  swelling,  Rainfall 
infiltration,  Rainfall  rate,  Infiltration  rate. 

An  empirical  method  is  for  determining  the  time 
course  of  the  rate  of  infiltration  into  heavy,  swell- 
ing soils  is  based  on  two  assumptions:  (1)  water 
infiltrates  into  heavy  soils  primarily  through  the 
cracks,  and  infiltration  through  the  soil  matrix  is 
relatively  small;  and  (2)  the  geometry  of  cracks, 
expressed  by  the  volume  fraction  of  cracks  is  a 
function  of  the  water  content.  The  initial  water 
content  and  precipitation  intensity  are  taken  into 
account.  The  measurements  have  shown  that  the 
rate  of  infiltration  depends  on  the  volume  fraction 
of  cracks,  this  being  a  function  of  the  initial  water 
content  and  the  rate  of  precipitation.  (See  also 
W87-05665)  (Lantz-PTT) 
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SEASONAL  CHANGES  IN  SODL-WATER  RE- 
DISTRIBUTION PROCESSES  AFFECTING 
DRAIN  FLOW, 

Birkbeck  Coll.,  London  (England).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2G. 
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HYDRAULIC  AND  HYDROLOGICAL  OPER- 
ATING OF  A  FTELD  EXPERIMENT  IN  LOR- 
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OF  EIGHT  YEARS, 
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NEW   APPROACHES   IN   WATER   BALANCE 
COMPUTATIONS, 

International    Association    of   Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
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OVERVIEW  ON  THE  PRESENT  STATUS  OF 
THE  CONCEPTS  OF  WATER  BALANCE 
MODELS, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 
tion  Wasserwesen. 
S.  Dyck. 

IN:  New  Approaches  in  Water  Balance  Computa- 
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Descriptors:  'Hydrologie  budget,  'Hydrologie 
models,  'Mathematical  models,  'Precipitation, 
•Evapotranspiration,  Runoff,  Soil  water,  Ground- 
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tion, Model  studies,  Temporal  distribution,  Hydro- 
logic  data  collections,  Mathematical  equations. 

Water  balance  models  discussed  in  the  present 
overview  are  based  on  the  macroscopic  version  of 
the  equation  of  continuity.  The  various  continuous 
water  movement  processes  of  the  hydrological 
cycle  are  lumped  over  finite  time  intervals  and 
areas  and  related  by  the  water  balance  equation: 
precipitation  =  evapotranspiration  +  runoff  +  or 
-  change  in  storage  of  water  bodies,  soil  moisture, 
groundwater  and  snow  cover.  Considerable 
progress  was  made  in  the  development  of  concep- 
tual basin  models  due  to  the  methods  developed 
for  computation  of  both  regional  evapotranspira- 
tion directly  from  climate  data  and  site  evapotran- 
spiration taking  into  account  the  spatial  variability 
of  the  properties  of  soils  and  vegetation.  The  selec- 
tion of  a  suitable  model  depends  on  the  problem  to 
be  solved,  the  pertinent  time  and  space  scales,  and 
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the  availability  of  data  and  data  processing  facili- 
ties. (See  also  W87-05726)  (Author's  abstract) 
W87-05727 


AVAILABILITY  OF  EVAPORATION  DATA  IN 
SPACE  AND  TIME  FOR  USE  IN  WATER  BAL- 
ANCE COMPUTATIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
H.  R.  Oliver. 

IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  Internationl 
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Evaporation  is  the  most  difficult  component  of  the 
water  balance  to  determine  with  any  accuracy. 
Small  scale  water  balance  measurements  include 
botanical  methods,  lysimeter  measurements,  soil 
moisture  determinations,  and  use  of  evaporation 
tanks.  Local  area  water  balance  measurements  in- 
clude energy  balance  methods  and  eddy  correla- 
tion analysis.  Drainage  basin  water  balance  meas- 
urements can  give  a  good  estimate  of  the  evapora- 
tion from  a  mixed  non-uniform  area  on  time  scales 
from  weeks  to  years  for  areas  of  a  few  to  thou- 
sands of  hectares.  For  all  water  balance  computa- 
tions, a  good  measurement  of  rainfall  is  required. 
Rain  gages  are  often  used,  but  it  is  sometimes 
possible  to  use  remote  sensing  devices  such  as 
radar.  Another  process  of  great  hydroloigcal  im- 
portance is  the  interception  of  precipitation  by 
vegetation.  Suitable  gaging  stations  are  needed  to 
measure  the  surface  water  flow  from  a  drainage 
basin.  To  extend  the  measurement  of  the  water 
balance  to  cover  larger  regions,  evaporation 
models  are  used  to  calculate  the  evaporation  com- 
ponent. Simple  evaporation  equations  such  the  the 
Penman  equation  and  the  Priestley-Taylor  equa- 
tion are  described  along  with  more  complex 
models  and  remote  sensing  methods  for  the  assess- 
ment of  water  balances.  For  many  areas,  more 
direct  measurements,  more  information  on  the  ap- 
plicability of  existing  models,  and  the  availability 
of  more  ground  based  or  remotely  sensed  meteoro- 
logical data  are  required  before  the  evaporation 
component  of  the  global  water  balance  can  be 
satisfactorily  understood.  (See  also  W87-05726) 
(Geiger-PTT) 
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Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
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Three  topics  in  water  balance  estimations  are  illus- 
trated with  a  simple  example.  First  it  is  shown  how 
any  term  of  the  balance,  such  as  evapotranspira- 
tion,  direct  runoff  and  storages,  can  be  estimated 
including  confidence  regions.  Moreover  it  is 
shown  how  one  can  profit  by  such  estimations  for 
simplifying  the  model.  A  second  topic  concerns 
autocorrelation.  Mostly  a  water  balance  model 
contains  a  random  deviation  for  taking  account  of 


any  effect  not  modelled.  Estimation  of  unknown 
parameters  usually  is  performed  by  the  least 
squares  method,  which  is  justified  by  the  hypothe- 
sis that  the  above-mentioned  deviation  is  white 
noise.  In  most  cases  residual  analysis  however 
shows  that  this  hypothesis  is  invalid.  This  paper 
aims  to  take  account  of  this  effect  by  the  use  of 
ARMA  processes  instead  of  white  moise  as  models 
for  the  deviations.  Thus  more  realistic  parameter 
values  and  water  balance  terms  are  obtained.  This 
autocorrelation  is  particularly  important  when  sim- 
ulating runoff  in  problems  of  irrigation  and  drink- 
ing water  supply.  A  third  topic  takes  account  of 
groundwater  data.  The  inputs  of  a  water  balance 
model  are  precipitation,  temperature,  evaporation, 
potential  evapotranspiration  or  other  similar  quan- 
tities. Mostly  the  output  is  runoff,  and  the  model  is 
calibrated  by  comparison  of  calculated  and  meas- 
ured runoff.  This  paper  shows  how  one  can  ame- 
liorate model  quality  by  using  groundwater  data  as 
a  supplementary  output.  The  problem  of  relative 
precision  of  runoff  and  groundwater  data  is  treat- 
ed. (See  also  W87-05726)  (Author's  abstract) 
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GENERAL  REPORT  ON  WATER  BALANCE 
COMPUTATION  TECHNIQUES, 

Institute  of  Hydrology,  Wallingford  (England). 
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Five  papers  that  use  different  methods  to  simplify 
the  catchment  water  balance  equation  are  re- 
viewed. The  catchment  water  balance  equation 
equates  precipitation  to  the  sum  of  discharge, 
actual  evapotranspiration,  loss  to  deep  groundwat- 
er and  the  change  in  storage.  The  study  by  Liang 
assumes  the  changes  in  storage  to  be  negligible 
when  calculating  evapotranspiration  losses.  The 
paper  by  Saxton  gives  a  useful  review  of  the 
simulation  model  approach  to  predicitng  short 
term  changes  in  the  terms  of  the  water  balance 
equations.  In  this  paper  the  SPAW  model  is  de- 
scribed in  some  detail  along  with  its  application  to 
simulate  soil  moisture  content  at  different  depths 
over  time  for  the  growing  season  of  a  corn  crop  in 
Iowa,  and  winter  wheat  in  Washington.  Wheater 
and  Sherratt  are  also  concerned  with  the  simula- 
tion of  short  term  changes  in  soil  moisture  and 
evapotranspiration.  They  focus  on  the  develop- 
ment and  application  of  a  system  for  estimating  soil 
moisture  deficits  and  drainage  from  moisture  con- 
tent data  based  on  identification  of  a  zero  flux 
plane  in  the  profile.  In  their  paper,  the  DADIS 
model  is  proposed  to  estimate  drainage  and  evapo- 
ration zones.  Kontur  has  formulated  a  water  bal- 
ance based  on  a  stochastic  (Markov  chain)  model. 
Afouda  works  from  a  set  of  balance  equations  to 
formulate  a  relativistic  theory  of  hydrological  sys- 
tems that  also  embraces  interactions  between  ele- 
mentary particles  and  the  evolution  of  the  uni- 
verse. (See  also  W87-05726)  (Geiger-PTT) 
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ies, Evapotranspiration,  Vegetation  effects,  Soil- 
water-plant  relationships,  Evaporation. 

Soil  moisture  occurs  as  the  result  of  the  climatic, 
crop,  and  soil  processes  which  impact  water  on  a 
vegetated  landscape.  This  complex  and  highly  dy- 
namic water  supply  provides  the  water  upon 
which  the  vast  majority  of  the  world  food  supply 
depends.  Most  importantly,  it  is  as  variable  within 
and  between  years  and  location  as  the  variables 
which  determine  its  occurrence.  The  physical 
processes  which  determine  the  dynamic  state  of 
soil  water  have  been  mathematically  described  and 
combined  into  several  simulation  models  in  recent 
years  for  agricultural  and  hydrological  objectives. 
These  vary  in  complexity,  inputs,  and  products 
according  to  their  objective  and  developers.  Sever- 
al of  these  models  have  been  applied  to  the  simula- 
tion of  daily  estimates  throughout  the  crop  year. 
The  SPAW  model  developed  by  the  author  has 
been  applied  to  a  variety  of  situations  and  objec- 
tives. This  model  is  briefly  described  along  with 
several  recent  trial  applications.  These  results  and 
those  of  other  similar  models  suggest  that  simula- 
tion models  can  now  be  used  to  integrate  existing 
knowledge  with  current  observations  to  provide 
dynamic  soil  water  estimates  useful  for  several 
important  agricultural  and  hydrological  assessment 
and  prediction  needs.  (See  also  W87-05726)  (Au- 
thor's abstract) 
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The  majority  of  water  balance  models  are  based  on 
a  conceptual  representation  of  the  soil  water  pro- 
file as  one  or  more  layers  in  which  soil  water  state 
is  defined  by  a  variable  deficit  of  soil  water  with 
respect  to  a  reference  level  of  field  capacity. 
Actual  evaporation  is  then  calculated  with  refer- 
ence to  potential  evaporation  as  a  function  of  soil 
water  deficit.  Such  models  have  generally  been 
applied  without  reference  to  field  measurements  of 
soil  water  state.  However,  increasing  interest  is 
being  taken  in  the  use  of  such  measurements  for 
model  validation  and  calibration.  Considerable  dif- 
ficulty can  be  experienced  in  expressing  soil  mois- 
ture data  in  the  compatible  form  of  soil  water 
deficit  because  of  physical  ambiguity  in  the  con- 
cept of  field  capacity.  In  this  paper  the  interpreta- 
tion of  soil  water  data  for  model  calibration  is 
discussed.  It  is  shown  from  field  data  that  conven- 
tional interpretation  of  field  capacity  can  lead  to 
overestimation  of  actual  evaporation  and  an  alter- 
native procedure  is  suggested.  Ideally,  this  should 
be  based  on  the  combination  of  soil  water  potential 
and  water  content  data.  However,  water  content 
data  alone  are  more  readily  available  and  approxi- 
mate methods  for  identification  of  drainage  and 
evaporation  zones  from  water  content  data  are 
presented.  The  errors  associated  with  data  inter- 
pretation are  quantified  from  field  data  with  re- 
spect to  evaporation  estimation.  (See  also  W87- 
05726)  (Author's  abstract) 
W87-05732 


WATER  CYCLE— Field  2 


METHODOLOGICAL  BASIS  OF  WORLD 
WATER  BALANCE  INVESTIGATION  AND 
COMPUTATION, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 
(USSR). 

I.  A.  Shiklomanov,  and  A.  A.  Sokolov. 
IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC,  1985.  p  77-92,  4  tab,  18  ref. 

Descriptors:  'Hydrologic  data  collections,  *Hy- 
drologic  budget,  *Networks,  *  International  Hy- 
drological Decade,  *Available  water,  Hydrologic 
cycle,  Population  dynamics,  Water  supply,  Evapo- 
ration, Precipitation,  Runoff,  Groundwater  move- 
ment, Sea  level,  Water  resources  development. 

The  USSR  National  Committee  for  the  Interna- 
tional Hydrological  Decade  (IHD)  in  cooperation 
with  the  IHD  National  Committees  of  other  coun- 
tries prepared  the  monograph  'World  Water  Bal- 
ance and  Water  Resources  of  the  Earth'  together 
with  the  Atlas.  The  monograph  presents  an  esti- 
mate of  the  total  amount  of  water  and  its  cycling  in 
all  parts  of  the  hydrosphere.  Investigations  resulted 
in  the  evaluation  of  the  water  reserves  and  water 
availability  of  the  continents  and  of  the  earth  as  a 
whole  for  the  present  time  and  for  the  year  of  2000 
with  regard  to  population  growth  and  economic 
development.  In  the  course  of  the  studies  the  data 
from  the  world  network  of  hydrological  (about 
18000),  meteorological  (over  50000),  aerological 
and  marine  hydrometeorological  stations  including 
weather  ships,  were  collected  and  collated  on  a 
unified  methodological  basis.  The  observational 
data  were  adjusted  for  the  period  1900-1960.  Data 
from  hydrometeorological  observations  and  inves- 
tigations carried  out  in  the  Arctic  and  Antarctic 
regions  were  used  which  made  it  possible  to  calcu- 
late for  the  first  time  the  water  balance  for  the 
entire  planet.  The  paper  describes  the  methods  of 
estimating  secular  water  reserves,  the  hydrological 
cycle  elements,  water  resources  and  their  changes. 
The  results  obtained  are  compared  with  the  data  of 
other  authors.  (See  also  W87-05726)  (Author's  ab- 
stract) 
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The  contribution  of  environmental  isotope  tech- 
niques to  conventional  water  balance  studies  is 
demonstrated  by  taking  several  small  mountainous 
basins  in  Central  Europe  as  examples.  Tritium  and 
deuterium  or  oxygen- 18  input  and  output  functions 
are  applied  under  the  caption  of  hydrograph  sepa- 
ration and  mean  residence  time  calculation,  and 
with  the  respective  experimental  and  modelling 
procedures  being  explained.  Special  attention  is 
drawn  to  the  advantages,  to  hydrological  and  hy- 
draulic consequences  and  to  the  discrimination  of 
subsurface  reservoirs  from  the  application  of  this 
technique.  A  model  basin  water  balance  estab- 
lished on  the  basis  of  hydrological  data  concludes 
the  specific  information  from  environmental  iso- 


topes in  water  balance  computations.   (See  also 

W87-05726)  (Author's  abstract) 

W87-05734 


GENERAL  REPORT  ON  GLOBAL,  REGION- 
AL, LOCAL  WATER  BALANCES  AND  LONG 
TERM  FORECASTS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
F.  C.  Zuidema. 

IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC,  1985.  p  113-123,  7  fig,  2  tab,  3  ref. 

Descriptors:  'Hydrologic  budget,  'Mapping,  'Hy- 
drologic data  collections,  'Hydrologic  models, 
'Mathematical  models,  Model  studies,  Catchment 
areas,  Mathematical  studies,  Diversion,  Catchment 
basins,  Forecasting,  Runoff,  Discharge,  Precipita- 
tion, Recharge,  Evaporation,  Drought,  Hydrologic 
cycle. 

Summaries  are  given  of  10  papers,  two  of  which 
concern  topics  of  global  and  continental  water 
balances,  five  of  which  discuss  water  balances  of 
parts  of  continents  and  large  countries  with  empha- 
sis on  variations  in  time  and  space  and  on  mapping 
of  data,  and  three  of  which  cover  water  balances 
of  relatively  small  areas.  Topics  of  papers  on 
global  and  continental  water  balances  are:  geo- 
graphical regularities  of  the  world  water  balance 
and  their  use  in  hydrological  calculations  for  de- 
veloping countries;  and  studying  water  resources 
of  tropics  on  the  basis  of  zonal  regularities  of  water 
balance  formation.  Topics  of  papers  on  water  bal- 
ances of  parts  of  continents  and  large  countries  are: 
water  balance  approach  to  the  study  of  aridity  and 
droughts  with  special  reference  to  India;  water 
balance  computation  in  West  Africa;  water  balance 
regularities  in  mountain  areas  of  Middle  Asia;  vari- 
ations in  the  water  balance  of  Finland  during  the 
last  fifty  years;  and  synoptic  water  balance  map- 
ping in  Sweden.  Topics  of  papers  on  water  bal- 
ances of  relatively  small  areas  are:  a  local  water 
balance  and  the  role  of  anthropogenic  factors  in  its 
transformation;  influence  of  diversions  out  of  a 
hydrological  basin  on  its  water  balance;  and  effects 
of  land  use  on  the  hydrology  of  small  basins  in 
Hessen  (FRG).  Mapping  the  water  balance  ele- 
ments is  stressed  in  nearly  all  of  the  papers.  Sug- 
gestions for  future  research  include:  further  quanti- 
fication of  the  approach  of  using  computerized 
mapping  by  means  of  isolines  of  groundwater  dis- 
charge into  rivers  and  total  wetting  for  Africa; 
more  attention  to  quantitatively  funded  water  bal- 
ance studies  at  local  scale  with  special  emphasis  to 
qualitative  aspects;  and  finding  a  suitable  balance 
between  further  development  of  simulation  analy- 
sis and  field  studies  of  water  balance  in  small 
watersheds.  (See  also  W87-05726)  (Geiger-PTT) 
W87-05735 


WATER  BALANCE  APPROACH  TO  THE 
STUDY  OF  ARIDITY  AND  DROUGHTS  WITH 
SPECIAL  REFERENCE  TO  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
V.  P.  Subrahmanyam. 

IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC,  1985.  p  125-135,  8  fig,  4  tab,  11  ref. 

Descriptors:  'Drought,  'Hydrologic  budget,  'Hy- 
drologic models,  'India,  'Arid-zone  hydrology, 
Arid  climates,  Arid  lands,  Arid  zone,  Deserts,  Cli- 
matology, Model  studies,  Water  deficit,  Water 
shortage,  Monsoons,  Hydrologic  data  collections, 
Data  interpretation,  Mapping,  Prediction. 

Droughts  are  periods  of  acute  water  shortage  af- 
fecting all  human  activities  in  general  and  agricul- 
ture in  particular.  Aridity  on  the  other  hand,  de- 


General — Group  2A 

scribes  the  climate  of  a  locality  which  is  subject  to 
frequent  or  continuous  droughts.  The  paper  pre- 
sents the  principles  and  procedures  of  drought 
climatology  employing  the  water  balance  concepts 
and  discusses  the  climatology  of  aridity  and 
droughts  of  the  Indian  region.  Identification  and 
categorization  of  drought  years  have  been  made 
using  Thornthwaite's  index  of  aridity.  Year-to-year 
water  balance  fluctuations  reveal  shifts  in  the 
normal  climatic  types  of  stations  and  changes  in 
their  moisture  regimes.  A  proposed  index  of 
drought  severity  in  terms  of  the  intensity  and  dura- 
tion of  droughts  in  different  years  is  expected  to  be 
of  immense  practical  use  in  assessing  the  impact  of 
droughts  on  agricultural  economy.  The  paper  con- 
cludes with  the  concept  of  drought  spread  and  its 
utility  in  desertification  studies.  (See  also  W87- 
05726)  (Author's  abstract) 
W87-05736 


SYNOPTIC  WATER  BALANCE  MAPPING  IN 
SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 
Norrkoeping. 

S.  Bergstrom,  and  B.  Sundqvist. 
IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC.  1985.,  p  137-145,  6  fig,  2  ref. 

Descriptors:  'Hydrologic  budget,  'Sweden,  'Map- 
ping, 'Hydrologic  models,  'Runoff,  Model  studies, 
Computer  models,  Hydrologic  data  collections, 
Data  interpretation,  Networks,  Soil  water,  Snow- 
pack,  Soil  moisture  deficiency,  Climatology,  Mete- 
orological data  collection,  Forecasting. 

The  experience  of  conceptual  hydrological  model- 
ling at  the  Swedish  Meteorological  and  Hydrologi- 
cal Institute  has  made  it  possible  to  generalize  the 
parameters  of  the  HBV-runoff  model  over  the 
country.  A  computer-based  system  has  been  built 
up  where  these  parameters  are  used  in  automatic 
daily  computations  of  water  balance  elements  for 
each  one  of  166  synoptic  climate  stations.  The 
elements  are  snowpack,  soil  moisture  deficit  and 
runoff  generation.  The  results  are  plotted  automati- 
cally on  a  digitized  map,  also  showing  the  main 
rivers,  and  are  made  available  for  users  via  the 
telephone  network  (TELEFAX).  This  map  pro- 
vides an  instant  overview  of  the  hydrological  situa- 
tion with  indications  of  flood  risks  and  other  ex- 
treme situations.  The  basis  for  this  mapping  tech- 
nique and  some  examples  from  a  one-year  test 
period  are  presented.  (See  also  W87-05726)  (Au- 
thor's abstract) 
W87-05737 


EFFECTS  OF  LAND  USE  ON  THE  HYDROLO- 
GY OF  SMALL  BASINS  IN  HESSEN  (FEDER- 
AL REPUBLIC  OF  GERMANY), 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 
biologie  und  Landeskultur. 
H.  Ernstberger,  and  V.  Sokollek. 
IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC,  1985.  p  147-157,  6  fig,  3  tab,  11  ref. 

Descriptors:  'Hydrologic  budget,  'Hydrologic 
models,  'Soil- water-plant  relationships,  'Evapo- 
transpiration,  'Land  use,  Soil  water,  Precipitation, 
Vegetation,  Catchment  areas,  Soil  moisture  reten- 
tion, Root  zone,  Forest  watersheds,  Transpiration, 
Model  studies,  Agricultural  watersheds. 

The  estimation  of  areal  evapotranspiration  (ET)  is 
based  upon  soil-water  balances  of  single  sites  with 
different  land  use.  Correct  determination  of  gross 
precipitation  or  throughfall  is  a  prior  condition  for 
a  usable  water  balance  computation  by  means  of 
the  simple  Haude/soil-water  balance  method.  As 
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for  annual  actual  ET  (AET)  of  different  vegetation 
covers  in  a  wet  year  (1981)  the  following  sequence 
was  found:  spruce,  30  yr  (highest  AET)  >  spruce, 
15  yr  >  bushes  >  meadow  =  or  equivalent  to 
open  abandoned  land  =  or  equivalent  to  oats  > 
winter  barley  >  maize  (lowest  AET).  The  transfer 
of  calculated  point  ET  values  to  small  basins  is 
mainly  carried  out  by  the  aid  of  land-use  patterns, 
since  soil  properties  in  each  investigated  area  are 
rather  similar.  In  a  year  with  nearly  normal  weath- 
er conditions  (1979)  areal  potential  ET  is  higher  in 
the  Krofdorf  C  basin  (58%  abandoned  land,  26% 
forest)  than  in  the  Saubach  basin  (85%  farmland, 
13%  forest).  Since  in  Krofdorf  C  the  soil  is  shal- 
low, actual  ET  is  more  reduced  compared  to  po- 
tential ET  than  in  Saubach,  where  the  soil  is 
deeper.  Thus,  the  actual  ET  amounts  of  both 
basins  nearly  correspond  (1979:  approximately  450 
mm/yr).  (See  W87-05726)  (Author's  abstract) 
W87-05738 


WATER  BALANCE  COMPUTATION  EM  WEST 
AFRICA:  PROBLEMS  AND  PROSPECTS, 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
O.  Ojo. 

IN:  New  Approaches  in  Water  Balance  Computa- 
tions, Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC.  1985.,  p  159-167,  21  ref. 

Descriptors:  *Hydrologic  budget,  *Hydrologic 
models,  *West  Africa,  'Developing  countries, 
•Model  studies,  Evaporation,  Precipitation,  Eva- 
potranspiration,  Project  planning,  Mathematical 
models,  Mathematical  studies,  Hydrologic  data 
collections,  Rainfall,  Irrigation. 

The  need  to  apply  the  water  balance  approach  in 
hydrological  studies  has  been  realized  for  the  past 
20  or  30  years  in  West  Africa  in  particular  and 
Africa  in  general.  Studies  have  been  carried  out  on 
individual  components  of  the  water  balance  equa- 
tion in  order  to  improve  the  accuracy  of  the  appli- 
cation of  the  approach.  The  greatest  emphasis  has 
been  placed  on  rainfall  and  evapotranspiration,  the 
most  important  inflow  and  outflow  components  of 
the  water  balance,  respectively.  Problems  associat- 
ed with  instrumentation,  personnel,  siting  and 
maintenance  of  data  collection  stations  for  these 
components  are  discussed.  The  first  two  decades  of 
the  introduction  of  the  water  balance  approach 
into  West  Africa  witnessed  a  rapid  development  in 
the  application  and  modification  of  some  models 
developed  in  the  middle  latitude  countries  for  com- 
puting evaporation  and  potential  evapotranspira- 
tion. The  application  of  Thornthwaite's  model  for 
calculating  evapotranspiration  in  West  Africa  is 
too  generalized,  particularly  on  local  scales,  for 
example  within  a  crop  field.  Consequently,  its  ap- 
plication in  planning  and  development  is  restricted 
to  inventory  and  analysis  on  relatively  large  re- 
gional scales.  Penman's  approach  to  predicting 
evaporation  and  evapotranspiration  provides  more 
accurate  results,  particularly  in  its  modified  forms. 
There  is  no  agreement  as  to  which  of  the  modified 
forms,  developed  in  the  region,  is  most  acceptable 
for  application  to  planning.  For  future  develop- 
ments of  the  application  of  the  water  balance 
models,  local  situations  and  need  must  be  consid- 
ered. (See  also  W87-05726)  (Geiger-PTT) 
W87-05739 


LANDFORM  MODIFICATIONS  AT  A  NUCLE- 
AR-WASTE BURIAL  SITE, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05766 


SEDIMENT   YIELD   OF   THREE   DRAINAGE 
BASINS  IN  GUAM, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05767 


VERIFICATION  OF  THE  PRMS  SEDIMENT- 
DISCHARGE  MODEL, 

Geological  Survey,  Harrisburg,  PA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05812 


RUNOFF-SEDIMENT    YIELD    MODEL    FOR 
SEMIARID  REGIONS, 

Agricultural     Research     Service,     Tucson,     ML. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05815 


SMALL  WATERSHED  MODEL  (SWAM), 
Science  and  Education  Administration,  Fort  Col- 
lins, CO. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-05824 


PLOT  AND  WATERSHED  NUTRIENT  LOSSES 
IN  THE  PALOUSE, 

Agricultural  Research  Service,  Pullman,  WA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05832 


DERIVATION  OF  A  NEW  VARIABLE  INSTAN- 
TANEOUS UNIT  HYDROGRAPH, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05844 


METHODS  FOR  EVALUATING  THE  REGION- 
AL HYDROLOGIC  IMPACTS  OF  GLOBAL 
CLIMATIC  CHANGES, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-05848 


NONLINEAR  FLOOD  FORECASTING  BY  THE 
FILTER  SEPARATION  AR  METHOD, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05852 


2B.  Precipitation 


SELENIUM   IN   WESTERN   ATLANTIC   PRE- 
CTPITATION, 

Old    Dominion    Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05257 


CORRELATIONS    BETWEEN   STREAM    SUL- 
PHATE AND  REGIONAL  S02  EMISSIONS, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05258 


COUNTING  THE  COSTS  OF  RAINFALL, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
P.  D.  Moore. 

Nature  NATUAS,  Vol.  323,  No.  6083,  p  14-15, 
September  1986.  7  ref. 

Descriptors:  •Precipitation,  *Rain,  *Nutrients, 
•Acid  rain,  Forest,  Reforestation,  Plant  tissues, 
Leaching,  Canopy. 

Precipitation  brings  both  benefits  and  problems  to 
the  plant  life  of  an  ecosystem  both  in  providing  a 
source  of  nutrients  which  may  be  critically  impor- 
tant to  the  recovery  of  damaged  ecosystems  and  in 
damaging  plant  canopy  by  either  physical  impact 
or  leaching  which  results  in  decreased  productivi- 
ty, especially  if  the  rain  is  acidic.  There  are  many 
well  known  examples  of  precipitation  acting  as  a 
major  source  of  nutrient  capital  for  a  growing 
ecosystem.  Considerable  quantities  of  nutrients  can 
also  be  leached  from  the  canopy  of  a  forest,  but 


rain  leaching  losses  of  carbon  compounds  do  not 
represent  a  significant  portion  i  primary  produc- 
tivity. The  detrimental  influence  of  acid  rain  on  the 
overall  yield  of  many  plants  is  well  established. 
Water  droplets  travelling  at  low  to  medium  veloci- 
ty can  also  strip  epicuticular  wax  which  can  leave 
plants  exposed  to  pollutant  chemicals,  pesticides 
and  pathogens.  (Michael-PTT) 
W87-05260 


WEATHER  DEPENDENCE  OF  FORAGE  HAR- 
VESTING OPERATIONS, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Agri- 
cultural and  Food  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05278 


SYNERGISTIC  EFFECTS  OF  ACID  RAIN  AND 
(  +  OR  -)-2-(2,4-DICHLOROPHENOXY)  PRO- 
PANOIC ACID  (2,4  DP)  ON  GROWTH,  MINER- 
AL CONTENT  AND  STRESS-INDUCED  ETH- 
YLENE IN  LETTUCE, 

Technical  Univ.  of  Denmark,   Lyngby.   Lab.   of 
Environmental  Science  and  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05310 


STRUCTURE,  ENERGETICS  AND  PROPAGA- 
TION OF  ROTATING  CONVECTTVE  STORMS. 
PART  n:  HELICiTY  AND  STORM  STABILIZA- 
TION, 

Oklahoma  Univ.,  Norman. 

D.  K.  Lilly. 

Journal  of  the  Atmospheric  Sciences  JAHSAK, 

Vol.  43,  No.  2,  p  126-140,  January  15,  1986.  18  fig, 

21  ref.  NSF  Grant  ATM-830O6O3. 

Descriptors:  *Storms,  *Convective  precipitation, 
•Stability  analysis,  *Storm  propagation,  Helicity, 
Flow  patterns,  Model  studies,  Beltrami  flow, 
Weather  patterns,  Vorticity. 

Rotating  'supercell'  thunderstorms  are  shown  to  be 
characterized  by  high  helicity,  the  vector  inner 
product  of  velocity  and  vorticity,  which  may  be 
obtained  both  from  the  mean  flow  in  which  they 
are  embedded  and  from  buoyance  enrichment. 
Some  unique  properties  of  supercell  helical  flow 
are  described,  including  a  tendency  for  trajectory 
rotation  to  be  reversed  from  parcel  vorticity.  A 
simple  helical  (Beltrami)  flow  model  resembles 
gross  supercell  structure  and  also  provides  a  pre- 
diction of  storm  motion.  Evidence  that  helicity 
may  reduce  the  energy  losses  to  dissipation  is 
presented.  The  structure  and  propagation  for  opti- 
mizing the  helicity  effect  was  found  to  be  similar  to 
that  suitable  for  augmenting  the  updraft  strength, 
that  is,  with  the  vortices  coincident  with  the  up- 
drafts  and  both  propagating  laterally  to  the  mean 
flow  hodograph.  An  additional  constraint  on  storm 
configuration  and  propagation  not  mentioned  pre- 
viously is  the  maintenance  of  correlation  between 
vertical  velocity  and  buoyancy.  The  Beltrami  flow 
solution  does  not  consider  buoyancy  and  does  not 
provide  a  correct  steady  state  solution  to  the  buoy- 
ancy equation.  Observational  and  simulation  evi- 
dence indicates  that  long-lived  isolated  storms  usu- 
ally propagate  laterally  to  the  hodograph  and  have 
nearly  coincident  updraft  and  vortex  centers.  A 
final  point  relates  to  the  stability  of  Beltrami  flows. 
Even  though  net  nonlinear  interactions  are  can- 
celled in  these  flows,  there  is  no  proof  that  the 
flows  are  stable  to  nonhelical  disturbances,  and  in 
some  cases  they  appear  to  be  highly  unstable.  For 
a  mean  shear  flow  with  a  rotating  hodograph,  all 
velocity  components  have  sinusoidal  profiles,  and 
each  point  along  the  hodograph  is  a  point  of  inflec- 
tion for  disturbances  whose  wave  fronts  lie  parallel 
to  the  local  mean  wind  vector.  Linear  instability 
appears  to  be  present  everywhere,  even  in  the 
absence  of  buoyance,  and  can  be  relieved  most 
rapidly  by  nonhelical  disturbances  with  wave 
fronts  normal  to  the  shear,  and  the  evident  stability 
of  strongly  helical  flows  remains  inadequately  ex- 
plained. (Lantz-PTT) 
W87-05320 
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COMPARISON  OF  SHALLOW  WATER 
MODEL  RESULTS  FOR  THREE  ESTIMATES 
OF  A  COMPOSITE  EL  NINO  FORCING, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05321 


EARLY  ELECTRIFICATION  AND  PRECTPLTA- 
TION  DEVELOPMENT  IN  A  SMALL,  ISOLAT- 
ED MONTANA  CUMULONIMBUS, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

J.  E.  Dye,  J.  J.  Jones,  W.  P.  Winn,  T.  A.  Cerni, 
and  B.  Gardiner. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  1,  p  1231-1247,  January  1986.  15  fig,  2 
tab,  34  ref.  NSF  Grants  ATM-8026059,  ATM- 
8211134,  ATM-8020415,  ATM-8209684;  BuRec 
Contracts  7-O7-83-V001,  9-0708 5- V0026;  Office  of 
Naval  Research  Contract  N  OO0-14-8O-C-O258. 

Descriptors:  *Clouds,  'Cloud  physics,  'Precipita- 
tion, 'Montana,  'Electrical  properties,  •Thunder- 
storms, Weather,  Climatology,  Storms,  Radar,  Ice, 
Geophysics,  Atmospheric  physics,  Remote  sens- 
ing, Updrafts,  Charge  transfer. 

Instrumented  aircraft  and  radar  were  used  to  inves- 
tigate the  microphysical,  electrical,  and  dynamic 
evolution  of  the  life  cycle  of  a  small  thunderstorm 
in  southeastern  Montana.  The  largest  particles  and 
the  primary  development  of  precipitation  occurred 
in  the  fringes  of  the  updraft.  The  electric  fields 
inside  the  cloud  did  not  exceed  100  V/m  until  5 
mm  graupel,  ice  particle  concentrations  of  10/L, 
and  reflectivities  of  35  dBZ  were  already  present, 
but  then  rapidly  electrified  to  produce  a  single 
intracloud  discharge  8  min  later,  near  the  peak  of 
microphysical  development.  Early  in  the  electrical 
development  of  the  cloud,  electric  fields  were  only 
200  V/m;  negative  charge  accumulation  was  near 
the  7  km  level  associated  with  the  high  reflectivity 
region.  In  the  early  stages  of  precipitation  fallout, 
particle  charge  measurements  near  4.5  km  showed 
primarily  negatively  charged  particles  associated 
with  precipitation  falling  from  the  cloud.  Less  than 
10%  of  the  observed  particles  larger  than  100 
microns  were  carrying  charges  larger  than  5  pC, 
the  detection  limit  of  the  instrument.  These  obser- 
vations are  discussed  from  the  point  of  view  of 
charge  generation  in  thunderstorms,  particularly 
charge  transfer  between  colliding  ice  particles. 
(Author's  abstract) 
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POSSD3LE  ROLE  OF  N03  IN  THE  NIGHT- 
TIME CHEMISTRY  OF  A  CLOUD, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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LONG-RANGE  TRANSPORT  AND  DEPOSI- 
TION OF  ACIDIC  NITROGEN  SPECIES  IN 
NORTH-WEST  EUROPE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).   Modelling   and   Assessments 

Group. 

For  primary  bibliographic  entry  see  Field  5B. 
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IT  NEVER  RAINS  BUT  IT  DRIZZLES, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 
A.  H.  Gordon. 

Weather  WTHRAL,  Vol.  41,  No.  11,  p  349-353, 
November  1986.  1  fig,  3  tab,  3  ref. 

Descriptors:  'Rainfall,  *Rainfall  rate,  *Flood  con- 
trol, 'Runoff,  'Rainfall  intensity,  'Depth-area-du- 
ration analysis,  Floods,  Flash  floods,  Rainfall, 
Thunderstorms,  Rainstorms,  Rain  gages,  Precipita- 
tion intensity,  Precipitation  rate,  Hydrology,  Aus- 
tralia, Weather. 

Rainfall  rates  and  cumulative  amounts  within  time 
intervals  of  six  minutes  were  analyzed  at  three 
stations  in  South  Australia.  In  most  of  the  six- 
minute  intervals,  the  rainfall  intensity  was  found  to 


be  only  2  mm  per  hour,  with  between  15  and  20% 
of  cases  falling  at  the  rate  of  4  mm  per  hour  during 
each  interval.  The  distribution  of  frequencies  of 
total  amounts  which  fall  at  a  given  rate  in  mm  per 
hour  is  similar,  but  more  widely  spread.  It  is  con- 
cluded that  rain  falls  at  a  slow  rate  most  of  the 
time.  (Doria-PTT) 
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MESOSCALE  ANALYSES  OF  THE  SICHUAN 
FLOOD  CATASTROPHE,  11-15  JULY  1981, 

National  Center  for  Atmospheric  Research,  Boul- 
der, CO. 

Y.-H.  Kuo,  L.  Cheng,  and  R.  A.  Anthes. 
Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  1 1,  p  1984-2003,  November  1986.  19  fig,  28  ref. 

Descriptors:  'Floods,  'China,  'Disasters,  'Weath- 
er, 'Climatology,  Monsoons,  Wind,  Vortices,  Hy- 
drologic  budget,  Heat  budget,  Convection. 

On  July  11-15,  1981,  heavy  rainfall  over  the  Si- 
chuan basin  in  China  resulted  in  severe  floods. 
Mesoscale  analyses  show  that  the  flood  was  direct- 
ly related  to  the  extreme  development  of  a  long- 
lived  mesoscale  vortex  (SW  vortex)  over  the  basin 
as  it  merged  with  another  mesoscale  vortex  gener- 
ated over  the  Tibetan  Plateau.  Mesoscale  heat  and 
moisture  budgets  suggest  that  the  latent  heat  re- 
lease associated  with  cumulus  convection  contrib- 
uted substantially  to  the  development  of  the  SW 
vortex.  Moisture  flux  analyses  and  isentropic  tra- 
jectories indicate  that  the  major  moisture  source 
for  the  flood  was  from  the  Bay  of  Bengal,  trans- 
ported over  (and  around)  the  southeastern  corner 
of  the  Tibetan  Plateau  to  the  basin.  It  is  hypoth- 
esized that  the  formation  of  the  SW  vortex  was  a 
consequence  of  the  blocking  of  the  southwesterly 
monsoon  flow  by  the  mesoscale  mountain  range  at 
the  southeastern  corner  of  the  Tibetan  Plateau. 
This  is  suggested  by  the  fact  that  the  SW  vortex 
was  initiated  completely  within  this  southwesterly 
monsoon  current,  that  it  was  strongest  at  the  lower 
levels  during  its  formation  stage,  and  that  the  low- 
level  cyclonic  vorticity  was  present  throughout 
the  period  that  the  southwesterly  monsoon  flowed 
around  the  plateau.  (Author's  abstract) 
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CONVECTION  ALONG  THE  COAST  OF 
NORTHERN  PERU  DURING  1983:  SPATIAL 
AND  TEMPORAL  VARIATION  OF  CLOUDS 
AND  RAINFALL, 

Scripps  Institution  of  Oceanography,  La  Jolla,  CA. 
Climate  Research  Group. 
J.  D.  Horel,  and  A.  G.  Cornejo-Garrido. 
Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  11,  p  2091-2105,  November  1986.  14  fig,  2  tab, 
62  ref. 

Descriptors:  'Convection,  'Peru,  'Coasts,  'Spatial 
distribution,  'Temporal  distribution,  'Clouds, 
'Rainfall,  'Weather,  Distribution,  Climatology,  In- 
frared imagery,  Satellite  technology,  Rainfall  dis- 
tribution, Temperature,  Water  temperature,  Wind, 
Diurnal  variation,  Flooding. 

Flooding  in  northern  Peru  was  more  severe  during 
1983  than  during  any  year  since  1891.  A  case  study 
of  the  meteorological  conditions  along  the  north- 
west coast  of  South  America  from  10  degrees  S  to 
10  degrees  N  during  1982-83  is  presented  based  on 
station  rainfall  and  satellite-derived  outgoing  infra- 
red observations.  In  northern  Peru,  the  onset  of  the 
rains  along  the  coastal  plain  was  delayed  until 
January  1983  and  ended  abruptly  during  mid-June 
1983.  Convective  activity  was  much  greater  along 
the  coastal  strip  than  over  the  eastern  equatorial 
Pacific  to  the  east  of  100  degrees  W  until  May- 
June  1983.  In  addition,  cloudiness  was  strongly 
modulated  on  the  diurnal  time  scale,  with  more 
clouds  during  the  night  and  early  morning  than 
during  the  afternoon.  The  distribution  of  rainfall 
along  the  Peruvian  littoral  is  compared  to  local 
changes  in  sea  surface  temperature,  surface  equiva- 
lent potential  temperature,  and  surface  wind,  sug- 
gesting that  abnormally  high  coastal  ocean  tem- 
peratures during  the  first  half  of  1983  aided  the 
outbreak  of  convection  during  this  period.  Howev- 
er, the  latitudinal  extent  and  timing  of  the  rainfall 
was  quite  different  from  that  of  sea  surface  temper- 


ature or  surface  equivalent  potential  temperature. 

(Author's  abstract) 
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SHORT-TERM  NUMERICAL  PRECIPITATION 
FORECASTS  ESfLTLALIZED  USING  A  DIAG- 
NOSED DTVERGENT-WIND  COMPONENT, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Meteorology. 

E.  M.  Salmon,  and  T.  T.  Warner. 

Monthly  Weather  Review  MRWEAB,  Vol.  114, 

No.  11,  p  2122-2132,  November  1986.  8  fig,  23  ref. 

Descriptors:  'Precipitation,  'Weather  forecasting, 
♦Wind,  'Model  studies,  'Meteorology,  'Rainfall 
distribution,  'Rainfall  rate,  'Model  testing,  Simula- 
tion, Rainfall,  Prediction,  Distribution,  Temporal 
distribution,  Mathematical  equations,  Mathematical 
analysis,  Statistical  analysis,  Forecasting,. 

Very  short-range  forecast  skill  has  become  an  im- 
portant criterion  for  evaluating  the  adequacy  of 
model  initializations.  A  mesoscale  initialization  in 
which  horizontal  divergence  is  diagnosed  from  a 
diabatic  omega  equation  was  tested  on  a  heavy 
rainfall  case.  The  procedure  for  diagnosing  the 
divergent-wind  component  included  effects  of 
latent  heating  obtained  from  the  observed  rain 
rates.  Six-hour  rainfall  predictions  initialized  with 
the  diagnosed  divergence  were  compared  to  ob- 
served precipitation  and  to  rainfall  forecasts  based 
on  initial  conditions  containing  no  divergence  and 
observed  divergence  obtained  from  the  standard 
rawinsonde  winds.  The  utilization  of  the  mesoscale 
rainfall  information  in  diagnosing  the  initial  diver- 
gent component  was  found  to  be  important  in 
correctly  predicting  hourly  rainfall  patterns,  espe- 
cially for  the  first  few  hours.  The  use  of  the 
divergence  field  obtained  from  rawinsonde  data 
was  only  marginally  better  than  the  use  of  nondi- 
vergent  initial  conditions.  A  data-simulation  proce- 
dure was  also  used  to  test  this  initialization  tech- 
nique. Results  using  model-generated  data  were 
consistent  with  those  that  used  real  data.  Only  the 
diagnosed-divergence  initialization  produced  rea- 
sonable rain  rates  during  the  first  4-6  hours,  and  it 
did  so  only  when  the  observed  rain  rates  at  the 
initial  time  were  used  to  define  the  diabatic  term  in 
the  omega  equation.  (Author's  abstract) 
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USING  HOUGH  HARMONICS  TO  VALIDATE 
AND  ASSESS  NONLINEAR  SHALLOW- 
WATER  MODELS, 

Pontificia    Univ.    Catolica    do    Rio    de    Janeiro 

(Brazil).  Dept.  de  Matematica. 

D.  P.  Dee,  and  A.  M.  da  Silva. 

Monthly  Weather  Review  MRWEAB,  Vol.  114, 

No.  11,  p  2191-2196,  November  1986.  5  fig,  1  tab, 

13  ref. 

Descriptors:  'Hough  harmonics,  'Model  testing, 
•Model  studies,  'Shallow  water,  'Climatology, 
'Meteorology,  'Waves,  'Nonlinear  programming, 
'Mathematical  models,  Mathematical  studies, 
Flow,  Differential  equations,  Computer  programs. 

The  implementation  of  a  technique  for  locating 
programming  errors  in  shallow-water  codes,  estab- 
lishing the  correctness  of  the  code,  and  assessing 
the  performance  of  the  numerical  model  under 
various  flow  conditions  is  described.  The  right- 
hand  side  of  the  differential  equations  is  modified 
in  such  a  way  that  the  exact  solution  of  the  nonlin- 
ear initial-value  problem  is  known,  so  that  the 
truncation  error  of  the  numerical  scheme  can  be 
studied  in  detail.  The  exact  solution  is  prescribed 
to  be  any  linear  combination  of  Hough  harmonics 
which  propogate  in  time  according  to  their  natural 
frequencies.  (Author's  abstract) 
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GLOBAL  CLIMATE  FOR  JUNE-AUGUST  1985: 
UNUSUALLY  DRY  IN  SEVERAL  REGIONS, 

National  Weather  Service,  Washington,  DC.  Cli- 
mate Analysis  Center. 
K.  H.  Bergman,  and  E.  A.  O'Lenic. 
Monthly  Weather  Review  MRWEAB,  Vol.  114, 
No.  11,  p  2333-2354,  November  1986.  31  fig,  2  tab, 


Field  2— WATER  CYCLE 
Group  2B— Precipitation 


"i. 


13ref. 

Descriptors:  •Climatology,  *Drought,  •Weather, 
•Rainfall,  •Seasonal  distribution,  'Precipitation, 
Monsoons,  Tropical  regions,  Distribution,  Month- 
ly distribution,  Temperature,  Water  temperature, 
Physical  properties,  Atmosphere,  Atmospheric 
physics,  Ice,  Sea  ice,  Marine  climates. 

Global  climate  is  reviewed  for  June-August  1985. 
The  most  noteworthy  feature  of  the  season  was  the 
existence  of  abnormally  dry  conditions  in  several 
regions.  The  monsoonal  rains  of  the  African  sahel, 
India,  and  China  were  comparatively  deficient. 
The  first  stages  of  a  disastrous  drought  began  in 
southern  Brazil  and  Paraguay.  The  wmter  rains  of 
central  Chile  were  much  below  normal  during  the 
three  normally  wettest  months.  Drought  condi- 
tions developed  in  parts  of  the  Balkan  countries 
and  Japan,  and  drought  persisted  in  the  East  Coast 
of  the  United  States  and  adjacent  southern  Canada 
until  August  rains  brought  partial  relief.  The  arti- 
cle discusses:  (1)  the  seasonal  climate  of  the  tropi- 
cal zone,  especially  the  Pacific  sector  and  monsoon 
regions;  (2)  the  circulation  and  climate  of  the 
Southern  Hemisphere  extratropics  and  of  the 
Northern  extratropics;  and  (3)  the  summer  climate 
of  the  United  States.  (Author's  abstract) 
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LOW-ORDER  MODEL  FOR  MOIST  CONVEC- 
TION, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 
tutionen. 

X.-Y.  Huang,  and  E.  Kallen. 
Tellus  TELLAL,   Vol.   38A,  No.   5,  p  381-396, 
October  1986.  8  fig,  14  ref,  3  append.  NFR  Con- 
tracts S-FO  1705-107  and  G-GU  1705-106. 

Descriptors:  *Model  studies,  *Meteorology,  •Con- 
vection, *Moist  convection,  *Temperature  effects, 
•Condensation,  *Rainfall,  *Mathematical  models, 
Flow  fields,  Dissipation,  Hysteresis,  Sensitivity 
analysis,  Convection. 

Moist  convection  is  a  very  common  phenomenon 
in  the  atmosphere  ranging  from  small  scale  cumu- 
lus to  severe  thunderstorm  complexes.  In  large- 
scale  models  of  the  atmosphere,  these  processes 
have  to  be  parameterized  because  their  scale  is  too 
small  to  be  resolved  by  the  models.  The  parameter- 
ization of  these  effects  must  be  based  on  properties 
of  nonhydrostatic  models  while  most  of  the  large- 
scale  models  rely  on  the  hydrostatic  assumption. 
Two-dimensional,  moist  convection  is  modelled 
with  a  low-order,  spectral  model.  Heating  effects 
of  condensation  are  taken  into  account  and  in 
particular  the  vertical  asymmetry  of  the  heating 
field  is  considered.  Due  to  the  interaction  between 
the  flow  field  and  the  condensational  heating,  hys- 
teretic  effects  arise.  The  sensitivity  of  the  model 
results  to  uncertain  parameters  like  the  dissipation 
is  investigated.  For  an  atmospherically  realistic 
range  of  parameter  values,  it  is  found  that  the 
hysteretic  behavior  is  a  robust  model  property. 
(Alexander-PTT) 
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CLOUD  CLIMATOLOGY  FOR  THE  SOUTH 
ATLANTIC  DERIVED  FROM  METEOSAT  I 
IMAGES, 

Hamburg   Univ.   (Germany,   F.R.).    Meteorology 

Inst. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-05404 


MEASUREMENTS  OF  THE  CHEMICAL  COM- 
POSITION OF  CLOUDWATER  AT  A  CLEAN 
ATR  SITE  IN  CENTRAL  SCANDINAVIA, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5A. 
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REMOVAL  OF  SOLUBLE  SPECDJS  BY  WARM 
STRATDTORM  CLOUDS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Physical 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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COMPOSITION,  DISTRIBUTION  AND  NEU- 
TRALIZATION OF  ACID  RAIN  DERIVED 
FROM  MASAYA  VOLCANO,  NICARAGUA, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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ESTIMATES  OF  THE  SULFATE  SCAVENGING 
COEFFICIENT  FROM  SEQUENTIAL  PRE- 
CIPITATION SAMPLES  ON  LONG  ISLAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Lab.  for 

Planetary  Atmospheres  Research. 

For  primary  bibliographic  entry  see  Field  5B. 
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MEASUREMENT  OF  FORCE  VS.  TIME  RELA- 
TIONS FOR  WATERDROP  IMPACT, 

For  primary  bibliographic  entry  see  Field  2J. 
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EFFECT   OF   SOIL   SURFACE   SEALING   ON 
SPLASH  FROM  A  SINGLE  WATERDROP, 

For  primary  bibliographic  entry  see  Field  2J. 
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RUNOFF  BEHAVIOUR  OF  WATER  HARVEST- 
ING MICROCATCHMENTS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  2 A. 
W87-05450 


ACED  PRECIPITATION  EFFECT  ON  ANION 
TRANSPORT  OF  THE  ATKINS  RESERVOHL 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05504 


STOCHASTIC  IMPACTS  ON  FARMING:  HI. 
SIMULATION  OF  SEASONAL  VARIATION  OF 
CLIMATIC  RISK, 

Agricultural  Research  Service,  Watkinsville,  GA. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05530 


TRAJECTORY  ANALYSIS  OF  ACTO  DEPOSI- 
TION DATA  FROM  THE  NEW  JERSEY  PINE 
BARRENS, 

Washington  State  Univ.,  Pullman.  Program  in  En- 
vironmental Science  and  Regional  Planning. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05540 


GAS-PHASE  REACTION  OF  THE  METHYL- 
PEROXY  RADICAL  WITH  SULPHUR  DIOX- 
IDE, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-05541 


ATMOSPHERIC  DEPOSITION  OF  TOXA- 
PHENE  TO  EASTERN  NORTH  AMERICA  DE- 
RIVED FROM  PEAT  ACCUMULATION, 

Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05542 


SOCIAL  BURDEN  OF  WEATHER  AND  CLI- 
MATE HAZARDS, 

Colorado  Univ.  at  Boulder.  Natural  Hazards  Re- 
search and  Applications  Information  Center. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-05546 


FUTURE  OF  LABORATORY  RESEARCH  AND 
FACILITIES  FOR  CLOUD  PHYSICS  AND 
CLOUD  CHEMISTRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
R.  List,  J.  Hallett,  J.  Warner,  and  R.  Reinking. 
Bulletin  of  the  American  Meterological   Society 
BAMIAT,  Vol.  67,  No.  11,  p  1389-1397,  Novem- 
ber 1986.  12  fig,  2  tab,  5  ref. 

Descriptors:  'Cloud  physics,  'Chemistry  of  pre- 
cipitation, 'Atmosphere,  'Research  facilities,  Lab- 
oratory research. 

A  technical  workshop  was  held  in  Boulder,  Colo- 
rado, on  20-22  March  1985,  to  review  areas  and 
goals  of  laboratory  research  in  cloud  physics  and 
cloud  chemistry,  defined  the  basic  and  practical 
utility  of  such  research  in  terms  of  past  accom- 
plishments and  future  potential,  assess  the  status 
and  needs  for  existing  and  new  facilities,  and  rec- 
ommend future  direction  for  laboratory  research 
and  corresponding  facilities  development  in  the 
disciplines  of  atmospheric  science  affected  by 
cloud  processes.  The  findings  are  reported  here. 
Laboratory  research  in  cloud  physics  and  cloud 
chemistry  has  been  a  very  productive  and  neces- 
sary complement  to  field  and  modeling  studies.  A 
high  potential  for  fundamental  and  significant  ben- 
efits to  a  wide  range  of  the  atmospheric  sciences 
remains,  and  these  benefits  can  be  realized  only 
through  upgrades  in  existing  facilities  and,  particu- 
larly, through  development  of  new  facilities  with 
specific  and  important  new  capabilities.  (Author's 
abstract) 
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EUROPEAN  WEATHER  RADAR:  A  TOOL  FOR 
UK  WATER  RESOURCES  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  7B. 
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RAIN  -  THE  RAW  MATERIAL:  WAYS  TO 
MEASURE,  MODEL  AND  MANAGE  IT, 

Department  of  Housing  and  Urban  Development, 

Washington,  DC. 

R.  A.  Bailey,  and  J.  S.  Waters. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,   Vol.   40,   No.   5,   p  428-436, 

October  1986.  3  fig,  1  tab,  20  ref. 

Descriptors:  'Rain,  'Drought,  'Runoff  forecast- 
ing, 'Rainfall-runoff  relationships,  Rain  gages, 
Snowmelt,  Reservoir  storage,  River  flow. 

Problems  associated  with  rain  and  river  discharge 
prediction  as  they  are  faced  by  the  Severn-Trent 
Water  Authority  (England)  are  described  under 
the  following  headings:  rain  measurements  1966  to 
1986  (purposes  of  measurement,  equipment,  snow- 
fall and  snowmelt);  rain  in  excess  (raingauge 
alarms,  managing  floods,  modelling  runoff  from 
rain  and  snow,  modelling  with  forecast  rain, 
radar);  and  rain  in  drought  (defining  an  exceptional 
shortage  of  rain,  managing  reservoir  storage  and 
low  river  flows,  simulation  of  past  droughts). 
(Rochester-PTT) 
W87-05561 


LOW-FREQUENCY  INTERACTIONS  BE- 
TWEEN THE  SUMMER  MONSOON  AND  THE 
NORTHERN  HEMISPHERE  WESTERLDIS, 

Tsukuba  Univ.  (Japan).  Inst,  of  Geoscience. 

T.  Yasunari. 

Journal  of  the  Meteorological  Society  of  Japan 

JMSJAU,  Vol.  64,  No.  5,  p  693-708,  October  1986. 

10  fig,  37  ref. 

Descriptors:  'Correlations,  'Monsoons,  'Wester- 
lies, 'India,  'Climatology,  Mathematical  analysis, 
Heat,  Winds. 

Inter-correlations  between  the  active/break  cycles 
of  Indian  summer  monsoon  and  the  circulation 
change  in  the  northern  middle  and  high  latitude 
westerlies  were  investigated  in  relation  to  the  low 
frequency  (30-50  day)  mode.  Empirical  orthogonal 
functions  and  composite  analysis  revealed  the 
standing-type  east-west  oscillations  of  the  geopo- 
tential  height  field  between  central  and  far-east 
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Asia  with  a  node  over  Tibet.  Lag-correlations  be- 
tween the  monsoon  trough  and  the  500  mb  heights 
in  the  northern  hemisphere  suggest  that  this  east- 
west  oscillation  is  part  of  the  response  of  the  mid- 
latitude  westerlies  to  the  northward-moving  mon- 
soon heat  source.  The  response  in  the  higher  lati- 
tudes seems  to  reach  its  maximum  when  the  heat 
source  approaches  the  southern  periphery  of  the 
westerlies,  i.e.,  near  the  break  phase  of  the  mon- 
soon. A  plausible  mechanism  of  this  interaction 
between  the  monsoon  and  the  westerly  flow  in  the 
higher  latitudes  is  briefly  discussed.  (Author's  ab- 
stract) 
W87-05587 


ORGANIC  SUBSTANCES  IN  THE  RAINFALL 
OF  LAKE  SUPERIOR:  1983, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05624 


EFFECT  OF  SIMULATED  ACID  RAIN  ON 
GROWTH  AND  YIELD  OF  VALENCIA 
ORANGE,  FLORADADE  TOMATO  AND 
SLASH  PENE  IN  FLORIDA, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05647 


METHODS  FOR  EVALUATTNG  THE  REGION- 
AL HYDROLOGIC  IMPACTS  OF  GLOBAL 
CLIMATIC  CHANGES, 

California  Univ.,  Berkeley.  Energy  and  Resources 

Group. 

P.  H.  Gleick. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 

p  97-116,  November   1986.  2  fig,  2  tab,  55  ref. 

Descriptors:  'Climatology,  *Hydrologic  equations, 
'Mathematical  models,  'Regional  analysis,  Hydro- 
logic  cycle,  Weather. 

Concern  over  changes  in  global  climate  caused  by 
rising  atmospheric  concentrations  of  carbon  diox- 
ide and  other  trace  gases  has  increased  in  recent 
years  as  our  understanding  of  atmospheric  dynam- 
ics and  global  climatic  systems  has  unproved.  De- 
spite this,  many  of  the  effects  of  human  induced 
climatic  changes  are  still  poorly  understood.  The 
most  profound  effect  of  such  climatic  changes  may 
be  major  alterations  in  regional  hydrologic  cycles 
and  changes  in  regional  water  availability.  Unfor- 
tunately, these  are  among  the  least  well  understood 
impacts.  This  paper  reviews  approaches  for  evalu- 
ating the  regional  hydrologic  impacts  of  global 
climatic  changes  and  presents  a  series  of  criteria 
for  choosing  among  the  different  methods.  One 
approach,  the  use  of  modified  water  balance 
models,  appears  to  offer  significant  advantages 
over  other  methods  in  accuracy,  flexibility,  and 
ease  of  use.  Water  balance  models  are  especially 
useful  for  identifying  the  regional  hydrologic  con- 
sequences of  changes  in  temperature,  precipitation 
and  other  climatic  variables.  The  ability  of  water 
balance  models  to  incorporate  month  to  month  or 
seasonal  variations  in  climate,  snowfall  and  snow- 
melt  algorithms,  groundwater  fluctuations,  soil 
moisture  characteristics,  and  natural  climatic  varia- 
bility makes  them  especially  attractive  for  water 
resource  studies  of  climatic  changes.  Furthermore, 
such  methods  can  be  combined  with  state  of  the  art 
information  from  general  circulation  models  of  the 
climate  and  with  plausible  hypothetical  climate 
change  scenarios  to  generate  information  on  the 
water  resource  implications  of  future  climatic 
changes.  (Author's  abstract) 
W87-05848 
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THERMALLY  FORCED  CJJtCULATION  IN  A 
SMALL,  ICE-COVERED  LAKE, 

Goeteborg  Univ.  (Sweden).  Oceanografiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05311 


CHARACTERISTICS  OF  SURGE-TYPE  GLA- 
CTERS, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Geo- 
physics and  Astronomy. 
G.  K.  C.  Clarke,  J.  P.  Schmok,  C.  S.  L. 
Ommanney,  and  S.  G.  Collins. 
Journal  of  Geophysical  Research  (B)  JJGBDU, 
Vol.  91,  No.  7,  p  7165-7180,  June  1986.  6  fig,  6  tab, 
42  ref. 

Descriptors:  'Glaciers,  'Surges,  'Glacier  surges, 
Distribution,  Spatial  distribution,  Temporal  distri- 
bution, Ice,  Ice  sheets,  Flow,  Yukon,  Catchment 
areas,  Glacier  flow. 

The  population  statistics  of  2,356  glaciers  in  the  St. 
Elias  Mountains  of  the  Yukon  were  examined;  151 
of  them  (6.4%)  were  found  to  be  surge-type.  A 
pronounced  spatial  variation  was  found  in  the  con- 
centration of  surge-type  glaciers  in  the  55  drainage 
basins  analyzed,  but  no  obvious  environmental 
control  was  evinced.  Analysis  of  the  influence  of 
length  on  surge  tendency  reveals  that  long  glaciers 
have  a  significantly  greater  probability  of  being 
surge-type  than  do  short  glaciers.  The  surge  proba- 
bility increases  monotonically  from  0.61%  for  very 
short  glaciers  (0-1  km)  to  65.1%  for  long  glaciers 
(10-75km),  suggesting  that  ice  sheets  and  ice  caps 
should  have  a  high  probability  of  surging.  Surge- 
type  glaciers  tend  to  have  a  higher  overall  eleva- 
tion than  normal  glaciers.  There  is  no  significant 
difference  between  the  overall  slopes  of  surge-type 
and  normal  glaciers,  although  there  is  a  tendency 
for  surge-type  glaciers  to  have  greater  slope  in  the 
accumulation  zone  and  lesser  slope  in  the  ablation 
zone.  Although  prevalent  flow  direction  in  the 
Yukon  is  north,  surge-type  glaciers  tend  to  flow 
east  and  southeast;  this  is  probably  explained  by 
the  fact  that  many  of  the  longest  glaciers  also  flow 
to  the  east  and  southeast.  (Author's  abstract) 
W87-05338 


RELATTVE  CONTRD3UTIONS  OF  TROPO- 
SPHERIC  AND  STRATOSPHERIC  SOURCES 
TO  NITRATE  EN  ANTARCTIC  SNOW, 

Laboratoire   de   Glaciologie   et   Geophysique   de 
l'Environnement,   Saint-Martin  d'Heres  (France). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05406 


FLUORESCENCE  DEDUCTION  AND  PHOTO- 
SYNTHETIC  RESPONSES  OF  ARCTIC  ICE 
ALGAE  TO  SAMPLE  TREATMENT  AND  SA- 
LEVTTY, 

Bedford  Inst,  of  Oceanography,  Dartmouth  (Nova 

Scotia).  Marine  Ecology  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05477 


LABORATORY      STUDY      OF      SEDIMENT 
TRANSPORT  UNDER  ICE, 

Cold   Regions   Research   and   Engineering   Lab., 

Hanover,  NH. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05778 
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TEMPERATURE  AND  LEAF  OSMOTIC  PO- 
TENTIAL AS  FACTORS  EN  THE  ACCLIMA- 
TION OF  PHOTOSYNTHESIS  TO  HIGH  TEM- 
PERATURE IN  DESERT  PLANTS, 

Nevada  Univ.  System,  Las  Vegas.  Desert  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  21. 
W87-05317 


PROLINE  ACCUMULATION  AND  THE  ADAP- 
TATION OF  CULTURED  PLANT  CELLS  TO 
WATER  STRESS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

S.  Handa,  A.  K.  Handa,  P.  M.  Hasegawa,  and  R. 
A.  Bressan. 

Plant  Physiology  PLPHAY,  Vol.  80,  No.  4,  p  938- 
945,  April  1986.  7  fig,  2  tab,  39  ref.  Binational 
Agricultural   Research   and   Development   Grant 


US-239-80. 

Descriptors:  'Plant  growth,  'Water  stress,  'Os- 
motic potential,  'Tomatoes,  'Plant  physiology, 
'Proline,  Tolerance,  Amino  acids,  Stress,  Accumu- 
lation, Turgor. 

The  transfer  of  cultured  tomato  cells  (Lycopersi- 
can  esculentum  cv  VENT-Cherry)  to  a  low  water 
potential  environment  resulted  in  an  increased  dry 
weight  to  fresh  weight  ratio  accompanied  by  a 
rapid  accumulation  of  pro-line.  Proline  content 
continued  to  increase  as  osmotic  adjustment  and 
growth  occured.  The  initial  increase  in  proline 
concentration  was  accompanied  by  a  drop  in 
turgor.  However,  proline  levels  continued  to  in- 
crease with  a  gain  in  turgor  during  osmotic  adjust- 
ment. Thus,  the  accumulation  of  proline  depended 
not  only  on  cell  water  potential,  or  on  the  initial 
loss  of  turgor  but  more  closely  on  cell  osmotic 
potential.  The  ultimate  level  of  proline  depended 
on  the  level  of  adaptation.  Proline  levels  remained 
high  after  more  than  100  cell  generations  in  low 
water  potential  media,  but  declined  rapidly  after 
transfer  to  media  with  less  negative  water  poten- 
tial. Addition  of  exogenous  proline  to  the  medium 
during  the  water  stress  and  during  osmotic  down- 
shock  alleviated  the  normally  resulting  inhibition 
of  growth.  The  results  suggest  a  positive  role  for 
proline  accumulation  in  adaptation  of  cells  to 
changing  external  water  potential.  (Author's  ab- 
stract) 
W87-05318 


DROUGHT  AVOEOANCE  STRATEGY  EN  CER- 
ATONIA  SILIQUA  L.,  A  MESOMORPHIC- 
LEAVED  TREE  E\  THE  XERIC  MEDTTERRA- 
NEANAREA, 

Messina  Univ.  (Italy).  1st.  di  Botanica. 
M.  A.  Lo  Gullo,  S.  Salleo,  and  R.  Rosso. 
Annals  of  Botany  ANBOA4,  Vol.  58,  No.  5,  p  745- 
756,  November  1986.  4  fig,  1  tab,  31  ref. 

Descriptors:  'Plant  water  potential,  'Drought  re- 
sistance, 'Water  stress,  'Carob,  'Water  potentials, 
'Plant  physiology,  'Water  loss,  Trees,  Stress, 
Leaves,  Growth,  Transpiration,  Sclerophylly, 
Turgor. 

Measurements  are  reported  of  diurnal  changes  in 
leaf  relative  water  content  (RWC),  water  potential 
(psi  sub  1),  and  conductance  to  water  vapor  (C  sub 
wv)  during  leaf  ontogeny  in  Ceratonia  siliqua,  an 
evergreen  broad-leafed  tree  with  mesomorphic 
leaves  occurring  in  a  thermophilic  plant  communi- 
ty in  Sicily.  Mature  leaves  appear  to  withstand 
water  stress  by  a  water  spending  strategy,  losing 
water  substantially  during  the  day  but  maintaining 
their  RWC  at  a  constant  level.  This  was  achieved 
by  dropping  psi  sub  1  for  minimal  water  losses, 
which  in  turn  was  due  to  a  substantial  and  transient 
drop  in  turgor  pressure.  The  bulk  modulus  of 
elasticity  of  mature  leaves  was  about  29  MPa.  The 
concept  of  sclerophylly  is  discussed  in  terms  of  the 
different  functional  significance  of  leaf  'rigidity'  as 
due  to  a  large  number  of  mechanical  cells  in  the 
mesophyll  or  to  more  rigid  cell  walls  of  paren- 
chymatous cells.  Young  leaves  of  C.  siliqua  ap- 
peared to  be  potentially  very  vulnerable  to  water 
stress  but  escape  drought  because  leaf  growth  is 
completed  before  the  dry  period  begins.  (Author's 
abstract) 
W87-05342 


CANOPY  TEMPERATURE  BASED  ERRIGA- 
TION  SCHEDULING  ESDICES  FOR  KEN- 
TUCKY BLUEGRASS  TURF, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05432 


IRRIGATION  SCHEDULESG  EFFECTS  ON 
YIELD  AND  PHOSPHORUS  UPTAKE  OF 
COWPEA, 

Ministry  of  Agriculture,  Jos  (Nigeria). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05439 
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WATER  REQUIREMENT  FOR  IRRIGATED 
RICE  IN  A  SEMI-ARID  REGION  IN  WEST 
AFRICA, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Civil  Engineering  and  Irrigation. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05446 


WATER  BALANCE  AND  PATTERN  OF  SOIL 
WATER   UPTAKE  LN  A  PEACH   ORCHARD, 

Centre    National    de   la    Recherche   Scientifique, 
Montpellier  (France).  Centre  d'Etudes  Phytosocio- 
logiques  et  Ecologiques  Louis-Emberger. 
E.  Gamier,  A.  Berger,  and  S.  Rambal. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  2,  p  145-158,  April  1986.  4  fig,  4  tab,  31  ref. 

Descriptors:  'Evapotranspiration,  'Soil  water, 
•Peaches,  •Irrigation,  'Water  stress,  Moisture 
meters,  Soil  moisture  meters,  Field  tests,  Hydro- 
logic  budget,  Soil  profiles,  Trees,  Roots,  Fruit 
crops,  Orchards,  Accumulation,  Estimating, 
Drainage. 

Five-year-old  peach  trees  were  irrigated  at  50% 
and  100%  of  calculated  maximum  evapotranspira- 
tion  (MET)  in  order  to  determine  the  influence  of 
water  stress  on  the  pattern  of  water  uptake  from 
the  soil  and  on  the  actual  evapotranspiration 
(AET)  of  the  crop.  A  simplified  water  balance 
method  based  on  the  relationship  between  the 
drainage  component  and  the  soil  water  content 
averaged  over  the  soil  profile  was  used  to  estimate 
AET  from  periodic  neutron  probe  measurements. 
Maximum  water  uptake  is  from  the  upper  60  cm  of 
soil  when  trees  are  well-watered.  Decreased  soil 
water  content  induces  a  shift  in  the  soil  water 
uptake  towards  deeper  layers,  which  can  be  due 
either  to  upward  fluxes  of  water  or  to  an  increased 
water  uptake  by  deeper  roots.  AET  in  the  50% 
MET  regime  is  reduced  from  July  to  September, 
compared  to  the  100%  MET  regime,  partly  be- 
cause of  stomatal  closure.  There  is  no  drainage  in 
the  50%  MET  treatment  from  June  to  September; 
it  is  about  1  mm/day  in  the  100%  MET  regime 
until  the  end  of  August  and  ceases  in  September 
when  the  soil  dries.  (Author's  abstract) 
W87-05451 


WATER  PRODUCTION  FUNCTION  OF  SOR- 
GHUM FOR  NORTHEAST  BRAZIL, 

Inter-American  Inst,  for  Cooperation  on  Agricul- 
ture, Petrolina  (Brazil). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05453 


EVAPORATION-DRIVEN  SALINITY  MAXI- 
MUM ZONE  LN  AUSTRALIAN  TROPICAL  ES- 
TUARLES, 

Australian  Inst,  of  Marine  Sciences,  Townsville. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-05485 


EFFECTS  OF  FREQUENCY  OF  LRRIGATION 

AND     GYPSUM     TREATMENT     ON     LEAF 

WATER  POTENTIAL  AND  LEAF  STOMATAL 

CONDUCTANCE  OF  LUCERNE  (MEDICAGO 

SATCVA    L.)   GROWN   ON   A   HEAVY   CLAY 

SOLL, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05505 


EFFECT  OF  SOLL  MOISTURE  STRESS  ON 
LEAF  AREA  INDEX,  EVAPOTRANSPIRATION 
AND  MODELED  SOLL  EVAPORATION  AND 
TRANSPIRATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Mathematical  Sciences. 

T.  W.  Sammis,  S.  Williams,  D.  Smeal,  and  C.  E. 

Kail  sen. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  956-961,  July-August  1986.  3  fig,  4  tab,  15  ref. 

DOI  Project  C-90229. 

Descriptors:  'Soil  moisture  deficiency,  'Leaf  area 
index,  •Evapotranspiration,  'Model  studies,  'Soil 


evaporation,  'Transpiration,  Irrigation  scheduling, 
Wheat,  Barley,  Crop  yield,  Prediction,  Soil  types. 

Leaf  area  index  (L)  development  of  a  crop  de- 
creases with  increased  soil  moisture  stress.  This 
affects  the  amount  of  soil  evaporation  that  occurs 
through  the  growing  season.  Leaf  area  index  of 
winter  wheat  (Triticum  aestivum  L.)  and  spring 
barley  (Hordeum  volgare  L.)  were  measured 
during  the  growing  season  on  plots  receiving  dif- 
ferent irrigation  levels  to  develop  a  functional 
model  to  predict  L  under  soil  moisture  stress  and 
non-soil-moisture-stress  conditions  based  on  meas- 
urement of  evapotranspiration  or  modeled  transpi- 
ration. The  wheat  study  was  conducted  for  2  years 
on  Pullman  clay  loam  (fine-loamy,  mixed,  thermic 
Torrertic  Paleustoll).  The  barley  study  was  con- 
ducted for  1  year  on  a  Wall  sandy  loam  (Typic 
Camborthid,  coarse,  loamy,  mixed,  calcareous, 
Mesic  family).  Leaf  area  index  was  linearly  related 
to  cumulative  evapotranspiration  (E  sub  tcum)  up 
to  maximum  L.  The  wheat  and  barley  functions 
relating  relative  L  (L/L  sub  max))  to  relative 
cumulative  evapotranspiration  (E  sub  tcum/E  sub 
tcumm  where  E  sub  tcumm  =  E  sub  tcum  at  L 
sub  m)  up  to  maximum  L  where  statistically  (P  < 
or  =  0.05)  the  same.  Relative  L  from  the  time 
maximum  occurred  to  harvest  was  linearly  related 
to  the  relative  cumulative  evapotranspiration  that 
occurred  from  maximum  L  to  harvest  time.  The 
linear  functions  presented  in  this  paper  were  used 
to  model  L  in  an  irrigation  scheduling  model  and 
thus  in  turn,  model  the  evaporation  process  based 
on  L.  The  irrigation  scheduling  model  also  mod- 
eled evaporation  using  crop  coefficients.  Modeling 
soil  evaporation  using  modeled  L  improved  the 
predictability  of  the  model  in  the  low  moisture 
range  for  barley.  The  model  was  insensitive  as  to 
the  method  of  modeling  evaporation  when  predict- 
ing wheat  yield  and  evapotranspiration.  (Author's 
abstract) 
W87-05521 


PLANT  WATER  BALANCE, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 

Pflanzenoekologie. 

For  primary  bibliographic  entry  see  Field  21. 

W87-05595 


OVERVIEW  ON  THE  PRESENT  STATUS  OF 
THE  CONCEPTS  OF  WATER  BALANCE 
MODELS, 

Technische  Univ.,  Dresden  (German  D.R.).  Sek- 

tion  Wasserwesen. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05727 


AVAILABILITY  OF  EVAPORATION  DATA  LN 
SPACE  AND  TIME  FOR  USE  LN  WATER  BAL- 
ANCE COMPUTATIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05728 


EFFECTS  OF  LAND  USE  ON  THE  HYDROLO- 
GY OF  SMALL  BASINS  LN  HESSEN  (FEDER- 
AL REPUBLIC  OF  GERMANY), 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 

biologie  und  Landeskultur. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05738 


PLANT  WATER  RELATIONS  IN  LYCHEE:  EF- 
FECTS OF  SOLAR  RADIATION  INTERCEP- 
TION ON  LEAF  CONDUCTANCE  AND  LEAF 
WATER  POTENTIAL, 

Queensland  Dept.  of  Primary  Industries,  Nambour 
(Australia).  Maroochy  Horticultural  Research  Sta- 
tion. 

For  primary  bibliographic  entry  see  Field  21. 
W87-05867 


PLANT  WATER  RELATIONS  IN  LYCHEE:  DI- 
URNAL VARIATIONS  LN  LEAF  CONDUCT- 
ANCE AND  LEAF  WATER  POTENTIAL, 

Queensland  Dept.  of  Primary  Industries,  Nambour 
(Australia).  Maroochy  Horticultural  Research  Sta- 


For  primary  bibliographic  entry  see  Field  21. 
W87-05868 


EFFECTS  OF  POPULATION  DENSITY  AND 
INTERCROPPING  WITH  COWPEA  ON  THE 
WATER  USE  AND  GROWTH  OF  SORGHUM 
IN  SEMI-ARID  CONDITIONS  IN  BOTSWANA, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05869 


EFFECT  OF  SOIL  TEMPERATURE  ON  EVA- 
POTRANSPIRATION BY  C3  AND  C4 
GRASSES, 

Agricultural  Research  Service,  Beckley,  WV.  Ap- 
palachian Soil  and  Water  Conservation  Research 
Lab. 

C.  M.  Feldhake,  and  D.  G  Boyer. 
Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 
4,  p  309-318,  September  1986.  3  fig,  4  tab,  15  ref. 

Descriptors:  'Evapotranspiration,  'Soil  tempera- 
ture, 'Grasses,  Leaves,  Soil  heat  flux,  Canopy, 
Roots. 

Many  studies  have  shown  a  relationship  between 
water  uptake,  growth,  and  soil  temperature.  The 
relationship  between  evapotranspiration  (ET)  and 
soil  temperature  was  studied  for  two  C3  and  two 
C4  grasses  grown  in  20-cm  plastic  containers  and 
managed  to  provide  10-cm  high  dense  leaf  cano- 
pies. Soil  temperature  treatments  were  13,  21,  and 
29  C  while  leaf  canopies  were  exposed  to  ambient 
climate  conditions.  Except  for  one  C3  grass  at  the 
highest  soil  temperature,  all  grasses  had  higher  ET 
as  soil  temperature  increased.  The  C4  grasses  aver- 
aged 30%  lower  ET  than  the  C3  grasses  at  13  C 
soil  temperature,  but  the  relative  difference  de- 
creased to  only  10%  lower  than  the  non-stressed 
C3  grass  at  29  C  soil  temperature.  Canopy  temper- 
ature showed  no  statistical  relation  to  soil  tempera- 
ture. Soil  heat  flux  differences  appeared  to  have  a 
greater  influence  on  ET  than  plant  resistance 
changes  due  to  the  influence  of  soil  temperature  on 
roots.  (Authors'  abstract) 
W87-O5870 


EVAPOTRANSPIRATION  AND  GROUND- 
WATER RECHARGE  -  A  CASE  STUDY  FOR 
DIFFERENT  CLLMATE,  CROP  PATTERNS, 
SOIL  PORPERTLES  AND  GROUNDWATER 
DEPTH  CONDITIONS, 

Technische  Univ.  Berlin  (Germany,  F.R.).  Inst, 
fuer  Oekologie. 

M.  Renger,  O.  Strebel,  G.  Wessolek,  and  W.  H.  M. 
Duynisveld. 

Zeitschrift  fuer  Pflanzenernahrung  und  Boden- 
kunde  ZPBOAL,  Vol.  149,  No.  4,  p  371-381, 
August  1986.  9  fig,  1  tab,  9  ref. 

Descriptors:  'Model  studies,  'Evapotranspiration, 
•Groundwater  recharge,  Soil  physical  properties, 
'Groundwater  depth,  'Hannover,  'Soil-water- 
plant  relationships,  WestGermany,  Land  use,  Agri- 
culture, Climatic  data,  Soil  water  suction. 

Actual  evapotranspiration  and  net  groundwater  re- 
charge (drainage  minus  capillary  rise)  as  a  function 
of  climate,  soil  properties,  land  use  and  groundwat- 
er depth  were  determined  for  a  15-year  period  in 
the  region  north  of  Hannover,  WestGermany.  Cal- 
culations were  done  using  a  simulation  model  cali- 
brated for  cropland,  grassland  and  coniferous 
forest.  The  two  layer  simulation  model  required 
the  following  input  parameters:  climate  data,  phys- 
ical soil  properties,  crop  data,  and  groundwater 
depth.  Results  of  a  sensitivity  study  showed,  that 
the  influence  of  climatic  factors  on  actual  evapo- 
transpiration and  net  groundwater  recharge  in- 
creased with  the  amount  of  plant  available  water 
during  the  vegetation  period.  Under  similar  climat- 
ic conditions,  evapotranspiration  and  groundwater 
recharge  mainly  depended  on  the  two  basic  soil- 
physical  relations  between  soil  water  content  and 
suction  and  soil  hydraulic  conductivity  and  suc- 
tion. For  same  groundwater  depths,  evapotranspir- 
ation rose  with  increasing  plant  available  water  in 
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the  rootzone,  whereas  groundwater  recharge  de- 
creased. (Main-PTT) 
W87-05887 

2E.  Streamflow  and  Runoff 


FUTURE    OF    TURFGRASS    MANAGEMENT 
AND  UNDERGROUND  WATER  QUALITY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05271 


INITIATION  AND  FLOW  BEHAVIOR  OF  THE 
1980  PINE  CREEK  AND  MUDDY  RIVER 
LAHARS,  MOUNT  ST.  HELENS,  WASHING- 
TON, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05307 


IT  NEVER  RAINS  BUT  IT  DRIZZLES, 

Flinders  Univ.  of  South  Australia,  Bedford  Park. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-05353 


ASSEMBLAGE  ORGANIZATION  OF  STREAM 
FISHES:  THE  EFFECT  OF  RIVERS  ON  AD- 
VENTITIOUS STREAMS, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-05354 


FORAGING  RESPONSES  OF  STILTS  (HTMAN- 
TOPUS  SPP.:  AVES)  TO  CHANGES  IN  BEHAV- 
IOUR AND  ABUNDANCE  OF  THEIR  RTVER- 
BEDPREY, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05512 


PREY  SELECTION  BY  TORRENTFISH,  CHEI- 
MARRICHTHYS  FOSTERI  HAAST,  IN  THE 
ASHLEY  RIVER,  NORTH  CANTERBURY, 
NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05513 


EFFECTS  OF  FLOODS  ON  THE  INVERTE- 
BRATE   FAUNA   OF   A   LARGE,   UNSTABLE 

BRAIDED  RIVER, 

Ministry  of  Agriculture  and  Fisheries,  Wellington 

(New  Zealand).  Fisheries  Research  Div. 

P.  M.  Sagar. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  1,  p  37-46,  1986. 

5  fig,  2  tab,  37  ref. 

Descriptors:  'Floods,  'Braided  rivers,  'Species  di- 
versity, 'Species  composition,  'River  flow,  'Sea- 
sonal variation,  'Lower  Rakaia  River,  Larvae, 
Standing  crops,  Predation,  Benthos,  Invertebrates. 

The  abundance  and  species  composition  of  benthic 
invertebrates  were  studied  at  three  sites  in  the 
Lower  Rakaia  River  for  one  year,  and  continued  at 
one  of  these  sites  for  a  further  year.  A  total  of  33 
taxa  were  identified.  Trichoptera  (15  species)  and 
Diptera  (7  species)  were  the  most  common  species. 
Larvae  of  mayfly  Deleatidium  were,  however,  nu- 
merically dominant,  comprising  up  to  96%  of  sam- 
ples. Species  abundance  and  diversity  were  low, 
probably  because  of  the  frequent  floods.  Abun- 
dance was  inversely  related  to  antecedent  dis- 
charge and  was  least  following  severe  floods  of 
about  550  cu  m/s.  Species  diversity  and  standing 
crop  were  greater  during  the  more  stable  winter 
flows  than  during  the  flood-prone  spring,  summer, 
and  autumn  flows.  The  similarity  of  species  com- 
position decreased  with  increasing  distance  be- 
tween sites  but  was  least  between  years  at  one  site, 


probably  as  a  result  of  changed  frequency  of 
floods.  Increases  in  species  abundance  and  diversi- 
ty were  recorded  even  during  short  periods  of 
relatively  low  stable  flows.  Floods  which  cause  a 
significant  increase  in  bed  load  movement  are, 
however,  likely  to  affect  specific  browsers  and 
sedentary  species  more  than  collector-browsers, 
filter  feeders,  predators,  and  free-living  species.  It 
is  concluded  that  low  species  diversity  is  likely  to 
characterize  unstable,  braided  rivers.  (Author's  ab- 
stract) 
W87-05514 


PHYSICALLY-BASED  FOREST  HYDROLOGY 
MODEL  H:  EVALUATION  UNDER  NATURAL 
CONDITIONS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

D.  L.  Thomas,  and  D.  B.  Beasley. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  973-981,  July-August  1986.  19  fig,  3  tab,  17  ref. 
USDA-FS  Grants  19-81-54  and  19-82-063. 

Descriptors:  'Rainfall-runoff  relationship,  'Forest 
hydrology,  'Model  studies,  'Mathematical  models, 
•Performance  evaluation,  'Forest  watersheds, 
'Runoff  forecasting,  'Flood  peak,  Simulation,  AN- 
SWERS, Statistical  analysis,  Runoff,  Base  flow, 
Watersheds. 

A  newly  developed,  forest  hydrology  model  was 
evaluated  under  natural  forest  conditions.  This  dis- 
tributed, event-oriented,  watershed  scale  model 
was  developed  and  tested  on  seven  individual  wa- 
tersheds in  the  Southeastern  U.  S.  (five  in  Missis- 
sippi and  two  in  North  Carolina).  The  model  pro- 
duced reasonable  results  from  the  upland  water- 
sheds in  central  Mississippi.  The  upland  area  as 
well  as  other  physiographically  similar  regions  in 
the  upper  Coastal  Plain  are  a  large  area  for  imme- 
diate model  application.  Due  to  the  distributed 
nature  of  the  model,  combined  agricultural  and 
forested  watersheds  can  be  potentially  simulated. 
The  model  underestimated  the  recession  limb  flow 
from  watersheds  in  the  Appalachian  mountain 
region  which  tend  to  have  large  baseflow  compo- 
nents. Additional  changes  to  the  model  will  be 
necessary  before  it  may  be  successfully  applied 
under  mountainous  conditions.  A  statistical  analy- 
sis of  the  peak  flow  rate  and  total  runoff  estimates 
showed  a  highly  significant  relationship  between 
measured  and  simulated  values  for  the  majority  of 
the  watersheds  simulated.  The  total  runoff  esti- 
mates for  several  watersheds  were  significantly 
lower  than  the  measured  values.  However,  these 
runoff  results  may  be  improved  with  more  repre- 
sentative parameter  estimates.  (See  also  W87- 
05522)  (Author's  abstract) 
W87-05523 


BEHAVIOR  OF  226RA  IN  THE  MISSISSD7PI 
RTVER  MDONG  ZONE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05557 


OPERATIONAL  FLOOD  WARNING  SYSTEM, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-05562 


EPISODES  OF  VERTICAL  ACCRETION  AND 
CATASTROPHIC  STROPPING:  A  MODEL  OF 
DISEQUILIBRIUM  FLOOD-PLAIN  DEVELOP- 
MENT, 

Wollongong  Univ.  (Australia).  Dept.  of  Geogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05601 


PLAN  FOR  RESEARCH  ON  FLOODS  AND 
THEIR  MITIGATION  IN  THE  UNITED 
STATES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05716 


METEOROLOGICAL  RESEARCH  NEEDS  ON 
FLOODS  AND  THEER  MITIGATION, 

Maryland  Univ.,  College  Park.  Inst,  for  Physical 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-05717 


RESEARCH  PROBLEMS  DM  HYDROLOGY 
AND  HYDRAULICS, 

R.  K.  Linsley. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in   the    United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p  41-51,  2 

ref. 

Descriptors:  'Peak  flow,  'Floods,  'Storm  surges, 
♦Flood  forecasting,  'Tsunamis,  'Flood  hydro- 
graphs,  Flood  control,  Flood  plain  management, 
Flood  plain  zoning,  Floodproofing,  Flood  protec- 
tion, Tidal  waves,  Tidal  floods,  Research  priorities, 
Flood  insurance,  Ice  jams,  Landslides,  Flash 
floods,  Flood-control  storage. 

Since  all  flood  mitigation  efforts  are  founded  on  a 
concept  of  risk,  research  is  needed  in  hydrology 
and  hydraulics  to  identify  flood  flows  and  stages  in 
order  to  assess  the  risk  of  flooding.  A  systematic 
test  of  procedures  is  recommended  for  estimating 
flood  probability  at  ungaged  locations.  The  effect 
of  changes  in  land  use  or  land  management  prac- 
tices on  flood  peaks,  flood  volume,  and  sediment 
production  should  be  considered,  and  techniques 
for  estimating  flood  flows  in  natural  channels  or 
predicting  stages  for  given  flow  rates  should  be 
improved.  Auxilliary  research  includes  collecting 
data  for  storm  surge  models,  investigating  meas- 
ures to  protect  against  storm  surges  and  tsunamis, 
studying  the  sources  of  large  debris  in  streams  in 
flood  and  their  removal,  investigating  ice  jam  for- 
mation and  its  elimination,  predicting  the  probabili- 
ty of  occurrence  of  landslides,  predicting  the  joint 
probaility  of  high  tides  and  flood  peaks  in  coastal 
streams,  and  studying  the  hydraulics  of  flow  on 
alluvial  fans  to  determine  ways  in  which  the  area 
of  potential  flooding  can  be  defined  and  the  proba- 
bilty  of  flooding  can  be  quantified.  (See  also  W87- 
05716)  (Geiger-PTT) 
W87-05718 


ECOLOGICAL  PERSPECTIVE  ON  FLOOD 
MITIGATION, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
G.  R.  Marzolf. 

IN:  A  Plan  for  Research  on  Floods  and  Their 
Mitigation  in  the  United  States,  Illinois  State 
Water  Survey  Div.,  Champaign,  Illinois,  p  55-68,  1 
fig,  22  ref. 

Descriptors:  'Flood  damage,  'Flood  plains, 
'Flood  plain  management,  'Environmental  policy, 
'Ecological  effects,  Flood  hydrographs,  Research 
priorities,  Flood  control,  Flood  protection,  Eco- 
systems, Land  use,  Wildlife  habitats,  Wetlands, 
Watersheds,  Management  planning,  Soil  erosion. 

The  ecological  perspective  of  floods  considers  the 
role  of  flooding  in  natural  stream  and  river  ecosys- 
tems. Beneficial  river  functions  may  take  the  form 
of  maintaining  water  quality,  decomposing  organic 
matter  and  producing  fish  and  wildlife.  The  influ- 
ence of  flood  mitigation  strategies  that  modify 
channels  or  inappropriate  land  uses  may  have  more 
detrimental  effects  on  these  benefits  than  the  flood- 
ing itself.  Flood  mitigation  planning  activities 
should  be  approached  on  an  entire  watershed  basis. 
There  is  a  need  to  develop  public  understanding  of 
the  river  and  its  flood  plain  as  a  single  natural  unit, 
and  to  evaluate  flood  mitigation  proposals  in  terms 
of  natural  benefits  in  the  streams  and  rivers  them- 
selves, in  the  flood  plains,  and  in  the  wetlands. 
Models  should  be  developed  that  will  help  evalu- 
ate natural  benefits  of  floods.  The  organic  matter 
decomposition  processes  and  their  relation  to 
water  quality  should  be  examined.  The  effects  of 
flood  mitigation  activity  (dams,  levees  and  bank 
stabilization)  should  be  studied,  especially  in  rela- 
tion to  downstream  discharge  regimes.  Land  uses 
and  management  practices  over  entire  drainages 
should  be  related  to  the  hydrological  and  erosional 
contributions  of  storm  flows.  Flood  plains  should 
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be  classified  in  relation  to  their  dependence  on  and 
tolerance  of  flooding.  Since  there  is  a  growing 
literature  on  the  effects  of  flooding  on  riparian 
vegetation,  the  initial  phases  of  this  area  of  re- 
search may  be  examined  in  a  straightforward  liter- 
ature review.  (See  also  W87-05716)  (Geiger-PTT) 
W87-05719 


PUBLIC  HEALTH  RESEARCH  NEEDS, 

Epidemiology  Research  Center,  Tampa,  FL. 

F.  M.  Wellings. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in    the    United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p  71-80, 

Href. 

Descriptors:  'Public  health,  *Epidemiology, 
•Flood  plain  management,  'Flood  damage,  *Data 
collections,  Mortality,  Morbidity,  Sanitation, 
Flood  forecasting,  Flooding,  Communication, 
Flood  protection,  Research  priorities,  Safety,  Man- 
agement planning,  Flood  control,  Land  use. 

Public  health  is  impacted  by  all  facets  of  flood 
hazard  mitigation.  Research  which  would  result  in 
improved  forecasting,  more  timely  evacuation 
warnings,  sustained  communication  channels,  and 
flood  data  collection  networks  would  be  of  distinct 
value  to  public  health  aspects  of  flood  hazard 
mitigation.  Many  of  these  needs  must  be  met 
through  a  multidisciplinary  approach.  Research 
priorities  to  safeguard  public  health  in  the  event  of 
flooding  include  the  development  of  a  systematic 
data  base  for  the  various  types  of  floods  showing 
morbidity  and  mortality,  execution  of  appropriate 
epidemiological  studies,  determination  of  the  ap- 
propriate land  use  and  management  measures  to 
reduce  pollution  and  flood  hazards  in  general, 
evaluation  of  present  methods  of  maintaining 
wastewater  treatment  services  during  and  after 
floods,  determination  of  the  effect  of  evacuation 
procedures  on  morbidity  and  mortality  both  on  the 
short-  and  long-term  basis,  evaluation  of  all  avail- 
able flood  hazard  mitigation  plans  to  determine  the 
best  plan  for  each  type  of  flood,  evaluation  of  the 
success  or  failure  of  the  various  mitigation  plan 
components  following  different  types  of  flood 
events,  and  determination  of  the  effect  of  flooding 
on  the  quality  of  groundwater  and  surface  water 
used  as  potable  sources.  (See  also  W87-05716) 
(Geiger-PTT) 
W87-05720 


AGENDA  FOR  ECONOMIC  RESEARCH  ON 
FLOOD  HAZARD  MITIGATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
J.  W.  Milliman. 

IN:  A  Plan  for  Research  on  Floods  and  Their 
Mitigation  in  the  United  States,  Illinois  State 
Water  Survey  Div.,  Champaign,  Illinois,  p  83-104, 
1  fig,  30  ref. 

Descriptors:  'Flood  damage,  'Economic  aspects, 
•Cost  analysis,  'Flood  control,  'Flood  insurance, 
Flood  plain  management,  Flood  protection,  Public 
policy,  Flood  plain  zoning,  Economic  evaluation, 
Economic  justification,  Research  priorities,  Project 
planning. 

An  agenda  is  set  forth  for  needed  economic  re- 
search in  the  field  of  flood  hazard  mitigation  as 
part  of  a  multidisciplinary  effort  to  develop  a  com- 
prehensive plan  of  research  as  commissioned  by 
the  National  Science  Foundation.  Six  categories  of 
research  are  identified:  changing  the  emphasis  of 
policy  from  hazard  reduction  to  a  goal  of  efficient 
use  of  flood  plain  lands,  defining  the  public  role  in 
mitigation  policy,  specifying  the  efficient  level  of 
mitigation,  identifying  deficiencies  of  current  meas- 
ures of  losses  and  developing  proper  measures  of 
economic  losses,  evaluating  existing  mitigation 
policies  in  light  of  policy  changes  in  the  past 
decade,  and  studying  cost-benefit  analyses  of  se- 
lected nonstructural  measures.  Research  priorities 
identified  in  the  agenda  for  economic  research  and 
policy  analysis  include:  working  with  all  groups  to 
achieve  agreement  on  redefinition  of  the  objective 
of  flood  hazard  mitigation,  defining  the  economic 
rationale  for  public  action  within  the  context  of 
individual  choice,  obtaining  a  consensus  among 
economists  on  proper  measures  of  flood  losses  and 


benefits  of  hazard  mitigation  policies,  specifying 
the  kind  of  economic  data  to  be  collected  to  con- 
duct economic  analysis,  and  evaluating  the  eco- 
nomic aspects  of  existing  public  policies  and  insti- 
tutions for  flood  hazard  mitigation,  especially  the 
National  Flood  Insurance  Program,  flood  plain 
management,  flood  forecasting  and  flood  warning 
systems,  emergency  relief  and  recovery  assistance 
programs,  and  alternative  policies  for  financing 
and  cost-recovery  for  flood  hazard  mitigation  poli- 
cies. (See  also  W87-05716)  (Geiger-PTT) 
W87-05721 


INTERDISCIPLINARY  RESEARCH, 

Colorado  Univ.  at  Boulder.   Inst,  of  Behavioral 

Science. 

G.  F.  White. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in    the    United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p   173- 

180,  2  ref. 

Descriptors:  'Research  priorities,  'Interdiscipli- 
nary studies,  'Data  collections,  'Flood  control, 
•Barrier  islands,  Flood  plain  management,  Flood 
damage,  Flood  plain  zoning,  Flood  protection, 
Flood  forecasting,  Management  planning,  Data  in- 
terpretation, Coastal  zone  management. 

Wise  flood  plain  management  decisions  generally 
need  to  use  findings  from  several  disciplines,  while 
the  basic  research  work  is  done  within  disciplines 
for  the  most  part.  To  improve  the  quality  of  flood 
plain  management  through  research,  three  differ- 
ent though  complementary  lines  can  be  followed. 
Wherever  practicable  the  traditional  disciplinary 
research  can  be  encouraged  to  incorporate  rele- 
vant methods  and  data  from  other  fields.  Measures 
to  speed  up  and  strengthen  the  interpretation  of 
research  findings  to  users  can  be  facilitated.  Inter- 
disciplinary research  can  be  initiated  where  the 
need  for  answers  is  especially  urgent  and  where 
there  is  prospect  for  a  successful  inquiry  leading  to 
direct  application.  The  principal  directions  of  flood 
plain  research  which  might  benefit  from  taking 
account  of  possible  contributions  from  other  disci- 
plines are  discussed.  Three  research  programs  of 
high  priority  that  should  be  undertaken  from  the 
outset  as  interdisciplinary  ventures  are:  the  evalua- 
tion of  major  policies  and  programs,  the  design  for 
a  basic  data  system,  and  studies  of  flooding  on  the 
barrier  islands  of  the  Atlantic  Coast  and  Gulf  of 
Mexico.  As  background  for  these  recommended 
research  programs,  the  principal  modes  of  interdis- 
ciplinary activities  in  the  province  of  floods  are 
reviewed.  The  least  complicated  and  most 
common  mode  involves  one  investigator  drawing 
upon  the  knowledge  of  another  discipline.  A 
second  and  more  complicated  mode  involves  trac- 
ing and  evaluating  the  effects  of  a  technical  or 
policy  intervention.  A  third  mode  involves  certain 
methods  of  eliciting  and  presenting  information. 
Interdisciplinary  collaboration  is  essential  to  the 
design  of  the  improved  data  systems  that  are  rec- 
ommended for  collection  and  storage  of  flood  plain 
information.  (See  W87-05716)  (Geiger-PTT) 
W87-05725 


NEW   APPROACHES   IN   WATER   BALANCE 
COMPUTATIONS, 

International    Association    of   Hydrological    Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-05726 


APPLICATION  OF  ENVIRONMENTAL  ISO- 
TOPE TECHNIQUES  IN  WATER  BALANCE 
STUDD3S  OF  SMALL  BASINS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 

Inst,  fuer  Radiohydrometrie. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05734 


WATER  BALANCE  APPROACH  TO  THE 
STUDY  OF  ARIDITY  AND  DROUGHTS  WITH 
SPECIAL  REFERENCE  TO  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 


For  primary  bibliographic  entry  see  Field  2A. 
W87-05736 


SYNOPTIC  WATER  BALANCE  MAPPING  IN 
SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05737 


INNOVATIVE  TECHNIQUES  FOR  COLLECT- 
ING HYDROLOGIC  DATA, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

A.  J.  Bowie,  and  O.  W.  Sansom. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-59  to  1- 
69,  4  fig,  2  tab,  3  ref. 

Descriptors:  'Data  collection,  'Hydrologic  data, 
'Goodwin  Creek,  'Mississippi,  'Sediment  trans- 
port, 'Streams,  Watershed,  Channel  stability,  Cost 
analysis,  Electronic  equipment. 

The  USDA  Sedimentation  Laboratory  has  estab- 
lished a  comprehensive  data  collection  facility  on 
the  Goodwin  Creek  research  watershed  in  north- 
ern Mississippi,  for  the  study  of  agricultural  hy- 
drology and  stream  channel  stability.  This  21.4  sq 
km  watershed  has  been  intensively  instrumented  to 
study  the  movement  of  water  sediment  from  agri- 
cultural lands  and  the  problems  of  instability  in 
stream  channels.  Most  of  the  field  data  acquisition 
takes  place  at  fourteen  supercritical-flow  flumes 
strategically  located  on  Goodwin  Creek  and  its 
major  tributaries.  Advanced  technology  is  being 
used  for  acquisition  of  much  of  the  hydrologic 
data.  A  major  part  of  the  system  involves  the  use 
of  VHF-radio  for  data  transmission.  Description  of 
the  instrumentation  and  experiences  with  the  data 
acquisition  system  are  presented.  The  cost  effec- 
tiveness of  this  system  depends  on  several  factors, 
(1)  the  quality  of  data,  (2)  the  need  for  time  syn- 
chronization of  data  from  different  locations,  (3) 
the  importance  of  minimizing  delay  in  having  data 
available  for  processing,  and,  (4)  the  importance  of 
making  real  time  responses  to  the  measurements 
made  by  the  system.  An  important  element  of  the 
system  has  been  the  inclusion  of  backup  recorders 
for  streamfiow  stage  and  precipitation  data.  The 
presence  of  charts  has  not  only  helped  build  confi- 
dence in  an  unfamiliar  system,  but  has  helped 
prevent  data  loss  during  possible  catastrophic 
events  such  as  station  failure  due  to  lightning.  (See 
also  W87-05740)  (Lantz-PTT) 
W87-05747 


UNDER    WATER    MAPPING    RIVER    CHAN- 
NELS AND  RESERVOIRS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
For  primar,  bibliographic  entry  see  Field  7B. 
W87-05749 


DRAINAGE  DENSITY  VERSUS  RUNOFF  AND 
SEDIMENT  YDZLD, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
P.  B.  Allen. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-38  to  3- 
44,  3  fig,  2  tab,  5  ref. 

Descriptors:  'Drainage  density,  'Soil  erosion, 
•Runoff,  'Sediment  yield,  'Southern  plains,  Math- 
ematical studies,  Remote  sensing,  Aerial  photogra- 
phy,  Data  interpretation,  Watersheds,  Channels. 

Runoff  and  sediment  yields  were  correlated  to 
watershed  drainage  densities  derived  by  various 
procedures  for  17  watersheds  in  the  U.S.  Southern 
Plains.  The  best  correlations,  r  squared =0.88  for 
runoff  and  r  squared =0.83  for  sediment  yield,  re- 
sulted with  drainage  densities  determined  with  a 
remote  sensing  technique  using  aerial  photogra- 
phy. The  procedure  used  to  determine  drainage 
density  is  described  in  detail  because  drainage  den- 
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sity  is  affected  by  the  scale  of  the  base  map  or 
aerial  photo,  the  magnification  of  the  viewing  in- 
strument, and  the  definition  for  an  initial  channel. 
These  relationships,  proven  only  for  U.S.  Southern 
Plains  watersheds,  will  be  useful  for  prediction 
purposes  if  similar  correlations  are  found  for  other 
areas.  (See  also  W87-05740)  (Author's  abstract) 
W87-05760 


SEDIMENT    YIELD    AND    RUNOFF    AFTER 
TIMBER  HARVEST, 

Bureau  of  Land  Management,  Missoula,  MT. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05763 


RIVER  SEDIMENT  BUDGET, 

Army  Engineer  District,  Sacramento,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05764 


APPLICATION  OF  STREAMTUBE  COMPUT- 
ER MODEL, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

A.  Molinas,  C.  W.  Denzel,  and  C.  T.  Yang. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  6-55  to  6- 
64,  6  fig,  6  ref. 

Descriptors:  'Computer  models,  'Streamtube 
models,  'Mississippi  River,  'Stream  flow,  'Sedi- 
ment transport,  'Illinois,  'Missouri,  Model  studies, 
Sediment  distribution,  Hydraulic  properties,  Math- 
ematical studies,  Simulation  analysis. 

A  computer  model  based  on  the  stream  tube  con- 
cept was  used  to  study  the  erosion  patterns  at 
Stage  I  cofferdam  site  of  Lock  and  Dam  No.  26 
(Replacement)  project  for  the  period  of  January- 
April  1982.  The  five  mile  modeling  reach  is  locat- 
ed between  the  existing  Lock  and  Dam  No.  26, 
near  St.  Louis,  Missouri,  and  Hartford,  Illinois,  on 
the  Mississippi  River.  The  computer  model  was 
originally  developed  for  the  U.S.  Bureau  of  Recla- 
mation to  route  water  and  sediment  in  alluvial 
channels.  The  concept  of  stream  tubes  is  designed 
to  allow  the  lateral  and  longitudinal  variation  of 
hydraulic  conditions  as  well  as  sediment  activity  at 
cross  sections  along  a  study  reach.  The  computer 
program  is  a  semi-two-dimensional  program  with 
the  third  dimension,  depth,  being  intrinsically  in- 
corporated into  the  computations.  Daily  stage-dis- 
charge values  at  the  gaging  station,  located  at  the 
downstream  end  of  the  study  reach,  were  used  for 
the  hydraulic  computations.  Sediment  routing 
computations  were  performed  starting  with  the 
existing  sediment  size  distribution.  Simulation  re- 
sults at  the  cofferdam  site,  presented  in  the  form  of 
topographic  maps  of  the  channel  bed,  indicate 
close  agreement  to  actual  measured  data.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05813 


SEDIMENT  TRANSPORT  AND  RIVER  SIMU- 
LATION MODEL, 

Bureau  of  Reclamation,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05814 


RUNOFF-SEDIMENT    YJJELD    MODEL    FOR 
SEMJARTO  REGIONS, 

Agricultural     Research    Service,    Tucson,    AZ. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05815 


ALLUVIAL  COMPUTATIONS   IN   COMPLEX 
RIVER  NETWORKS, 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05820 


OFFSITE  SEDIMENT  IMPACTS  USING  BASIN 
SCALE  SIMULATION, 

Agricultural     Research     Service,     Durant,     OK. 


Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05821 


BUDGET    ANALYSIS    OF    TURBIDITY    AND 
STREAMFLOW  DATA, 

Umpqua  National  Forest,  Roseburg,  OR. 

For  primary  bibliographic  entry  see  Field  6G. 

W87-05833 


NUTRLENT-SEDLMENT        RELATIONS        IN 
STREAMFLOW, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-0584O 


DERIVATION  OF  A  NEW  VARIABLE  INSTAN- 
TANEOUS UNIT  HYDROGRAPH, 

Wuhan  Inst,  of  Hydraulic  and  Electric  Power  En- 
gineering (China). 
S.  J.  Chen,  and  V.  P.  Singh. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p  25-42,  November  1986.  3  fig,  12  tab,  12  ref.  NSF 
Project  NSF-INT-8400205. 

Descriptors:  'Unit  hydrographs,  'Rainfall-runoff 
relationships,  'Instantaneous  unit  hydrographs, 
'Flow  forecasting,  'Mathematical  models,  'Math- 
ematical studies,  'China,  Watersheds,  Rainfall, 
Runoff,  Model  studies. 

A  new  variable  instantaneous  unit  hydrograph 
(NVIUH)  was  derived  by  employing  a  second 
order  representation  of  the  convolution  integral 
and  a  nonlinear  storage-discharge  relation.  This 
derivation  removed  a  conceptual  inconsistency 
from  Ding's  variable  instantaneous  unit  hydro- 
graph  (DVIUH),  and  led  to  an  analytical  expres- 
sion for  the  second  order  kernel.  An  alternative 
procedure  for  the  derivation  of  DVIUH  was  also 
formulated.  The  NVIUH  was  verified  on  two  wa- 
tersheds in  China,  and  was  found  to  be  superior  to 
both  Nash's  instantaneous  unit  hydrograph  and 
DVIUH.  (Author's  abstract) 
W87-05844 


RIVER  MEANDERS  AND  CHANNEL  SIZE, 

Geological   Survey,  Lakewood,   CO.  Water  Re- 
sources Div. 
G.  P.  Williams. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p  147-164,  November  1986.  4  fig,  2  tab,  40  ref. 

Descriptors:  'Data  collections,  'Model  studies, 
'Channel  morphology,  'Geomorphology,  'Mean- 
ders, 'Rivers,  'Channels,  'Mathematical  equa- 
tions. 

An  enlarged  data  set  was  used  to  (1)  compare 
measured  geometry  to  that  predicted  by  Langbein 
and  Leopold  theory,  (2)  examine  the  frequency 
distribution  of  the  ratio  of  curvature  to  channel 
width,  and  (3)  derive  40  empirical  equations  (31  of 
which  are  orginal)  involving  meander  and  channel 
size  features.  The  data  set,  part  of  which  came 
from  publications  by  other  authors,  consists  of  194 
sites  from  a  large  variety  of  physiographic  environ- 
ments in  various  countries.  The  Langbein-Leopold 
theory  agreed  well  with  the  field  data  (78  sites). 
The  ratio  of  radius  of  curvature  to  channel  width 
has  a  modal  value  in  the  range  of  2  to  3,  in 
accordance  with  earlier  work;  about  one  third  of 
the  the  79  values  is  less  than  2.0.  The  40  empirical 
equations,  most  of  which  only  include  two  param- 
eters, involve  the  channel  cross  section  dimensions 
(bankfull  area,  width,  and  mean  depth  and  mean- 
der features  (wavelength,  bendlength,  radius  of 
curvature,  and  belt  width).  These  relations  have 
very  high  correlation  coefficients,  mostly  between 
0.95  and  0.99.  Although  channel  width  traditional- 
ly had  served  as  a  scale  indicator,  it  was  shown 
that  bankfull  cross  sectional  area  and  mean  depth 
could  also  be  used  for  this  purpose.  (Author's 
abstract) 
W87-05851 


NONLINEAR  FLOOD  FORECASTING  BY  THE 
FILTER  SEPARATION  AR  METHOD, 


Streamflow  and  Runoff — Group  2E 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hino,  and  C.  H.  Kim. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p  165-184,  November  1986.  9  fig,  20  ref. 

Descriptors:  'Flood  forecasting,  'Mathematical 
methods,  'Statistical  methods,  'Rainfall-runoff  re- 
lationships, 'Statistical  analysis,  Flood  hydro- 
graphs,  Unit  hydrographs,  Time  series,  Runoff, 
Rainfall,  Predicition,  Computers,  Floods. 

The  flood  prediction  problem  is  especially  difficult 
because  of  the  nonlinearity  of  a  hydrologic  system 
and  the  stochasticity  of  rainfall-runoff  phenomena. 
The  filter  separation  AR  method  was  applied  in 
this  paper.  At  each  time  step,  the  runoff  time  series 
data  sampled  at  equal  intervals  were  separated 
through  a  numerical  filter,  into  both  shorter  and 
longer  period  components.  Each  subsystem  is 
linear  and  expressible  by  the  ARX  method  (autor- 
egressive  with  exogeneous  input)  or  by  its  conver- 
sion form  of  convolution  integral.  The  effective 
rainfall  components  for  each  subsystem  were  in- 
versly  estimated  sequentially  from  the  seperated 
time  series  of  a  runoff  component,  either  directly 
from  the  ARX  expression  or  by  solving  the  simul- 
tanious  equations  of  the  convolution  integral  type, 
by  the  linear  programming  method  under  the  re- 
striction of  positive  effective  rainfalls  and  minimal 
errors.  Future  runoff  was  predicted  with  the  input 
of  future  rainfall  for  the  subsystems  either  by  ex- 
trapolating the  inversely  estimated  effective  rain- 
fall or  by  utilizing  the  given  observed  rainfall  data. 
The  online  flood  predicted  by  the  presented 
method  was  performed  easily  and  quickly  by  a 
small  personal  desk  top  computer.  (Author's  ab- 
stract) 
W87-05852 


FOSSIL  SOILS  AS  GROUNDS  FOR  INTER- 
PRETING LONG-TERM  CONTROLS  ON  AN- 
CLENT  RIVERS, 

Oregon  Univ.,  Eugene.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05858 


ALGORITHM  FOR  ROUTING  UNSTEADY 
FLOWS  LN  URBAN  DRAINAGE  NETWORKS, 

Gutteridge,  Haskins  and  Davey  Pty  Ltd.,  Sydney 

(Australia). 

J.  E.  Ball. 

Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 

No.  4,  p.  327-341,  1985.  9  fig,  1  tab,  16  ref. 

Descriptors:  'Unsteady  flow,  'Urban  hydrology, 
♦Drainage  patterns,  'Nonuniform  flow,  'Algo- 
rithms, 'Urban  areas,  Hydrographs,  Saint  Venant 
equations,  Amein  scheme,  Manhole  surcharge, 
Flow,  Drainage  engineering,  Networks. 

Flow  in  an  urban  drainage  network  is  usually 
unsteady  and  the  routing  of  hydrographs  through  a 
network  is  an  important  aspect  of  the  design  and 
analysis  of  urban  drainage  networks.  The  use  of 
numerical  solution  of  the  Saint  Venant  equations  to 
determine  the  propagation  of  unsteady  flows 
through  pipes  has  been  validated  many  times. 
Amongst  the  many  numerical  techniques  which 
have  been  developed  for  the  analysis  of  unsteady 
flows  in  open  channels  is  the  four-point  implicit 
finite  difference  scheme,  commonly  referred  to  as 
the  Amein  scheme.  Use  of  the  Amein  requires  the 
solution  of  C  x  delta  nu  =  -R,  where  C  is  a  large 
sparse  n  x  n  matrix,  and  delta  nu  and  R  are  n  x  1 
column  vectors.  The  proposed  algorithm  uses  the 
properties  of  the  drainage  network  to  develop  an 
efficient  algorithm  for  the  solution  of  this  equation. 
This  algorithm  is  based  upon  partitioning  and  de- 
composing the  coefficient  matrix  C.  As  an  addi- 
tional advantage,  the  proposed  solution  algorithm 
enables  the  determination  of  the  water  surface 
level  within  a  manhole  and,  hence,  the  possibility 
of  surcharge  at  a  manhole.  (Author's  abstract) 
W87-05860 


EFFECTS  OF  FOREST  CLEARCUTTING  IN 
NEW  ENGLAND  ON  STREAM  MACROINVER- 
TEBRATES  AND  PERIPHYTON, 
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Northeastern  Forest  Experiment  Station,  Durham, 

NH 

For  primary  bibliographic  entry  see  Field  4C. 

W87-05875 


DISSOLVED  ORGANIC  CARBON  DYNAMICS 
IN  TWO  SUBTROPICAL  BLACKWATER 
RIVERS, 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  2H. 

W87-05898 


POLAROGRAPHIC  STUDY  OF  THE  INTER- 
ACTION BETWEEN  HUMIC  ACIDS  AND 
OTHER  SURFACE-ACTIVE  ORGANICS  IN 
RIVER  WATERS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-05905 


2F.  Groundwater 


DETECTION  OF  SUBSURFACE  SALINITY 
WITHIN  THE  NORTHERN  SLOPES  REGION 
OF  VICTORIA,  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Water 

and  Land  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05213 


TRIANGLE  CONSERVATION  DISTRICT  -  A 
CASE  STUDY  IN  DRYLAND  SALINE  SEEP 
CONTROL, 

Triangle  Conservation  District,  Conrad,  MT. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05217 


GROUNDWATER--THE     CHANGING     PROB- 
LEM IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05220 


OGALLALA  AQUIFER  -  FACTS  AND  FALLA- 
CffiS, 

Texas  Dept.  of  Water  Resources,  Austin. 
T.  Knowles. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  23-31,  3  ref. 

Descriptors:  'Aquifers,  'Aquifer  characteristics, 
•Aquifer  management,  'Ogallala  Aquifer,  'Texas, 
Groundwater  management,  High  Plains  Aquifer, 
Simulation  analysis,  Model  studies,  Water  level, 
Groundwater  quality,  Groundwater  depletion, 
Water  use. 

The  Ogallala  is  one  of  the  most  intensively  devel- 
oped aquifer  in  the  country,  and  it  underlies  about 
35,000  sq  mi  of  Texas.  One  of  the  early  false 
notions  of  the  aquifer  was  the  belief  that  water  was 
pumped  from  an  underground  river.  Another  pop- 
ular fallacy  was  that  the  aquifer  received  recharge 
from  the  Rocky  Mountain  streams.  Associated 
with  this  was  the  idea  that  the  supply  of  water 
available  from  the  Ogallala  was  unlimited.  An  idea 
that  apparently  is  held  by  many  people  who  live 
east  of  the  High  Plains  is  that  one  day  the  wells 
suddenly  stop  pumping  since  the  aquifer  will  be 
dry.  Visions  of  overnight  unemployment  and  finan- 
cial ruin  are  seen.  Although  any  specific  well  may 
suddenly  stop  producing  water,  the  reason  general- 
ly is  not  because  the  resource  is  depleted.  Water 
levels  could  have  dropped  below  the  pump,  the 
well  could  have  collapsed,  or  the  pump  motor 
could  have  failed;  and,  although  the  aquifer  is 
being  depleted,  but  the  results  of  this  depletion 
generally  appear  slowly.  The  Ogallala  Formation 
is  the  most  productive  formation  on  the  Texas 
High  Plains.  Other  formations  on  the  High  Plains 
yield  water,  and  in  some  areas,  there  is  little  reason 
to  differentiate  between  formations  because  of  the 


good  hydrdaulic  communication  between  them. 
The  basal  Ogallala  sediments  are  primarily  sand 
and  gravel  with  occasional  thin  clay  layers.  The 
thickness  of  the  Ogallala  Formation  is  primarily 
controlled  by  the  topography  of  the  eroded  pre- 
Ogallala  surface,  occurs  where  sediments  have 
filled  previously  eroded  river  channels,  and  ranges 
up  to  900  ft  thick.  Most  of  this  formation  is  saturat- 
ed with  water,  with  the  USGS  estimating  that  the 
High  Plains  Aquifer  contained  3,230  million  acre-ft 
of  saturated  material  prior  to  the  beginning  of 
significant  irrigation  on  the  High  Plains.  Applying 
the  commonly  accepted  porosity  value  of  40% 
results  in  an  estimate  that  1.1  billion  acre-ft  of 
water  was  in  the  ground  although  most  of  that 
volume  is  not  recoverable.  Using  a  specific  yield 
value  of  16%  results  in  a  total  drainable  water 
estimate  of  517  million  acre-ft.  Model  studies  con- 
ducted by  the  State  of  Texas,  have  shown  that  the 
aquifer  can  continue  to  be  a  source  of  substantial 
amounts  of  groundwater  for  several  decades.  The 
northern  area  contains  most  of  the  water  now  and 
this  would  continue  to  be  so.  (See  also  W87-05219) 
(Lantz-PTT) 
W87-05222 


ENHANCED  RECOVERY  OF  GROUNDWATER 
FROM  THE  UNSATURATED  ZONE:  THE 
OGALLALA  CASE, 

Texas  Agricultural   Experiment  Station,   College 

Station. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05223 


REGIONAL  HYDROGEOLOGY  OF  THE  ED- 
WARDS AQUD7ER,  SOUTH  CENTRAL  TEXAS, 

Texas  Univ.  at  El  Paso.  Dept.  of  Geological  Sci- 

W.  W.  Hammond. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  53-68,  3  fig, 
19  ref. 

Descriptors:  •Geohydrology,  'Edwards  Aquifer, 
•Texas,  'Aquifers,  Water  use,  Carbonate  rocks, 
Limestone,  Lithology,  Permeability,  Groundwater 
movement,  Porosity,  Flow  velocity,  Pumping, 
Water  demand,  Groundwater  potential. 

The  Edwards  Aquifer,  of  South  central  Texas, 
provides  water  for  the  municipl,  industrial,  and 
agricultural  needs  of  an  8,000  sq  mi  area  with  a 
population  of  over  1  million  people.  The  Edwards 
Aquifer  occurs  in  carbonate  rocks  of  the  Edwards 
Ground;  the  Georgetown  Limestone;  the  Devils 
River  Limestone,  and  the  West  Nueces, 
McKnight,  and  Salmon  Peak  Formations.  Divided 
into  an  upper  and  lower  unit,  (Person  Formation 
and  Kainer  Formation,  respectively),  there  are 
eight  hydrostratigraphic  subdivisions  to  the  Ed- 
wards Aquifer.  Groundwater  flow  systems  devel- 
oped initially  in  syndepositional  porosity  and  per- 
meability. Secondary  porosity  and  permeability  oc- 
curred initially  in  areas  of  Cretaceous  karstifica- 
tion.  The  direction  of  groundwater  movement  is 
controlled  by  faults  where  faulting  has  placed 
rocks  of  greatly  different  permeabilities  in  juxtapo- 
sition. Estimates  of  groundwater  velocities  indicate 
a  range  from  0.6  to  9.4  m/day.  Residence  time  of 
groundwater  in  the  confined  freshwater  zone  is 
estimated  to  be  approximately  35  years.  The  south- 
ern or  downdip  boundary  of  the  aquifer  is  placed 
at  the  bad-water  line,  where  concentrations  of 
dissolved  constituents  in  groundwater  exceed  1,000 
mg/L.  Considerable  uncertainty  exists  as  to  the 
response  of  the  bad-water  line  to  reserve  pumpage 
stresses  on  the  aquifer.  The  Regional  Water  Re- 
source Study  for  the  San  Antonio  region  will 
determine  water  demands  for  the  region,  water 
sources  including  other  aquifers,  surface  water, 
and  recharge  enhancement,  and  define  a  series  of 
alternatives  which  will  meet  the  needs  of  water 
suppliers  and  water  users  in  the  region  to  the  yeara 
2040.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05224 


GULF  COAST  REGIONAL  AQUIFER-SYSTEM 
AANLYSIS:  AN  OVERVIEW, 


Geological  Survey,  Austin,  TX. 
H.  F.  Grubb. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  69-91,  10 
fig,  2  tab,  24  ref. 

Descriptors:  'Aquifer  systems,  'Texas  Coastal  Up- 
lands Aquifer  System,  'Mississippi  Embayment 
Aquifer  System,  'Coastal  Lowlands  Aquifer 
System,  'Aquifer  characteristics,  Geohydrology, 
Groundwater  potential,  Pumping,  Texas,  Water 
use,  Groundwater  movement. 

The  Gulf  Coast  Regional  Aquifer-System  Analysis 
is  one  of  the  studies  being  conducted  in  the  U.S. 
Geological  Survey's  Regional  Aquifer-System 
Analysis  program.  Regional  aquifers  in  sediments 
of  mostly  Cenozoic  age  are  being  studied  in  an 
area  of  about  225,000  sq  mi  in  the  Coastal  Plain  of 
Alabama,  Arkansas,  Florida,  Illinois,  Kentucky, 
Louisiana,  Mississippi,  Missouri,  Tennessee,  and 
Texas.  Three  aquifer  systems  have  been  identified: 
the  Texas  Coastal  Uplands  Aquifer  System,  the 
Mississippi  Embayment  Aquifer  System  in  sedi- 
ments of  mostly  Eocene  age,  and  the  Coastal  Low- 
lands Aquifer  System  in  sediments  of  Miocene  and 
younger  age.  Tnese  aquifer  systems  thicken  from 
iess  than  a  thousand  feet  thick  near  their  updip 
limit,  to  many  thousands  of  feet  gulfward  toward 
their  downdip  limits.  Due  to  fades  changes  and 
shallow  depths  to  the  top  of  the  geopressured 
zone,  the  thickest  part  of  the  Texas  Coastal  Up- 
lands aquifer  system,  which  exceeds  7,000  feet,  is 
centered  about  50  mi  landward  of  the  downdip 
limit  of  the  system.  The  thickest  part  of  the  Missis- 
sippi Embayment  Aquifer  system  is  more  than 
5,000  feet,  but  less  than  7,000  feet  thick.  The  Coast- 
al Lowlands  Aquifer  System  is  more  than  10,000  ft 
thick  in  southern  Texas  and  southern  Louisiana. 
About  9,200  million  gal/day  in  groundwater  was 
pumped  from  the  aquifers  in  the  study  area  in  1980. 
About  19%  of  that  pumpage  was  in  Texas,  mostly 
from  the  Coastal  Lowlands  Aquifer  System.  Harris 
County,  Texas,  is  one  of  only  four  counties  in  the 
study  area  where  groundwater  pumped  in  1980 
exceeded  250  million  gal/day.  Regional  ground- 
water flow  in  the  three  aquifer  systems  will  be 
evaluated  using  both  regional-  and  subregional- 
scale  digital  models.  (See  also  W87-05219)  (Au- 
thor's abstract) 
W87-05225 


HARRIS-GALVESTON  COASTAL  SUBSID- 
ENCE DISTRICT:  A  REPORT  ON  ITS  CRE- 
ATION, POWERS,  LIMITATIONS  OF 
POWERS,  AND  PROGRESS, 

Butler  and  Binion,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05234 


DEMOGRAPHIC  AND  SOCIAL  DIMENSIONS 
OF  GROUNDWATER  USE  AND  MANAGE- 
MENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Rural  Sociology. 

For  primary  bibliographic  entry  see  Field   6D. 

W87-05237 


ECONOMIC  IMPLICATIONS  OF  CHANGING 
GROUNDWATER  USE  PATTERNS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6C. 

W87-05238 


RESEARCH    CONTRIBUTIONS    TO    WATER 
CONSERVATION  TECHNOLOGD2S, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-05239 


LARGE-SCALE      OPTIMIZATION      MODELS 
FOR  GROUNDWATER  MANAGEMENT, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
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'87-05240 


ENOVAITNG  WASTEWATER  WITH 

ROUNDWATER  RECHARGE  IN  THE  PHOE- 
IX  AREA, 

gricultural    Research    Service,    Phoenix,    AZ. 

'ater  Conservation  Lab. 

or  primary  bibliographic  entry  see  Field   5D. 

'87-05241 


.S.  DEPARTMENT  OF  ENERGY  HIGH- 
EVEL  NUCLEAR  WASTE  REPOSITORY 
ROGRAM:  GROUNDWATER  CONCERNS  IN 
EXAS 

exas  Governor's  Nuclear  Waste  Program  Office, 

.ustin. 

or  primary  bibliographic  entry  see  Field  5E. 

/87-05242 

MPACTS  OF  LIGNITE  MINING  ON 
iROUNDWATER  IN  TEXAS, 

exas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 

gy. 

'or  primary  bibUographic  entry  see  Field  4C. 

V87-05243 

SROUNDWATER  IMPACTS  OF  SOLUTION 
flNTNG, 

"exas  Dept.  of  Water  Resources,  Austin, 
'or  primary  bibliographic  entry  see  Field  4C. 
V87-05244 

>OTENTLAL  GROUNDWATER  IMPLICA- 
TONS  OF  LAND  DISPOSAL  OF  TOXIC  SUB- 
.TANCES, 

rexas  A  and  M  Univ.,  College  Station.  Dept.  of 

5oil  and  Crop  Sciences. 

'or  primary  bibliographic  entry  see  Field  5E. 

V87-05245 


SROUNDWATER  MONITORING,  CONTROL, 
iND  ANALYSIS, 

Underground  Resource  Management,  Inc.,  Austin, 

rx. 

For  primary  bibUographic  entry  see  Field  5B. 
W87-05248 


FUTURE    OF    TURFGRASS    MANAGEMENT 
AND  UNDERGROUND  WATER  QUALITY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

For  primary  bibUographic  entry  see  Field  5B. 

W87-05271 


QUALITY  OF  BASEFLOWS  AS  AN  INDEX  OF 
AQWFER  YTELD  IN  THE  BASEMENT  COM- 
PLEX AREA  OF  SOUTH-WESTERN  NIGERIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 

O.  O.  Ogunkoya. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  22,  p  291-300,  June  1986.  2  fig,  4 

tab,  27  ref. 

Descriptors:  *Base  flow,  'Aquifer  characteristics, 
•Tracers,  *Water  quaUty,  'Nigeria,  Hydrogen  ion 
concentration,  Dissolved  solids,  Ions,  Tritium, 
River  systems,  Water  quaUty,  Rocks,  Velocity, 
Flow  characteristics,  Conductivity,  Chemical  com- 
position, Isotopes. 

The  chemical  quaUty  of  base  flows  in  terms  of  pH, 
total  dissolved  solids,  conductivity,  concentration 
of  some  constituent  ions,  tritium  content  and  base 
flow  discharges  of  seven  third-order  rivers  drain- 
ing the  Basement  Complex  rocks  of  southwestern 
Nigeria  was  studied.  Base  flows  were  used  to  de- 
scribe aquifer  yield.  The  chemical  quaUty  of  base 
flows  of  each  river  appears  to  be  related  to  the 
chemical  composition  of  the  rocks  they  drain.  Trit- 
ium unit  values  showed  that  some  of  the  waters 
were  of  recent  age,  while  some  were  much  older 
(about  20  years).  Total  dissolved  solids  concentra- 
tion was  inversely  related  to  base  flow  discharge. 
There  was  also  an  inverse  relationship  to  tritium 
unit  content  which  demonstrated  that  total  dis- 


solved solids  concentration  was  a  function  of  the 
residence  time  of  water  in  the  saproUte  and  rocks. 
Tritium  unit  content  varied  directly  with  base  flow 
discharge  suggesting  a  direct  relationship  between 
speed  of  water  movement  in  the  aquifer  and  aqui- 
fer yield.  A  knowledge  of  the  chemical  quality  and 
isotope  (3H)  content  of  base  flows  from  areas 
underlain  by  Basement  Complex  rocks  in  south- 
western Nigeria  may  thus  give  an  indication  of  the 
physical  characteristics  and  yield  of  aquifers  in  this 
region.  (Author's  abstract) 
W87-05272 

USE  OF  THE  HOOGHOUDT  FORMULA  FOR 
DRAIN  SPACING  CALCULATIONS  IN  HOMO- 
GENEOUS-ANISOTROPIC  SOIXS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  Civil  Engineering. 

For  primary  bibUographic  entry  see  Field  2G. 

W87-05433 

CALCULATING  THE  QUALITY  OF  DRAIN- 
AGE WATER  FROM  NON-HOMOGENEOUS 
SOIL  PROFILES  WITH  AN  EXTENSION  TO 
AN  UNSATURATED-SATURATED  GROUND- 
WATER QUALITY  MODEL  INCLUDING 
BYPASS  FLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
H.  C.  Van  Ommen. 

Agricultural  Water  Management  AWMADF,  Vol. 
10,  No.  4,  p  293-304,  December  1985.  3  fig,  1  tab,  9 
ref,  2  append. 

Descriptors:  *Path  of  poUutants,  *Soil  water, 
♦Water  quaUty,  *Mathematical  models,  *Solutes, 
♦Soil  profiles,  'Groundwater,  'Drainage  water, 
•Model  studies,  'Computer  programs,  Chemical 
composition,  Computers,  Mass  balance  equation, 
Mathematical  equations,  Mathematical  studies,  Ad- 
sorption, Decomposition,  Transport,  Breakthrough 
curves,  Soil  types,  Accumulation,  Zone. 

A  pseudo-analytical  solution  for  the  chemical  con- 
centration in  drainage  water  from  a  soil  profile  is 
based  on  the  mass  balance  equation.  The  effects  of 
linear  adsorption,  decomposition  and  plant  water 
uptake  as  weU  as  the  water  content  and  layer 
thickness  may  be  specified  separately  for  each 
layer.  The  phenomenon  of  bypass  flow  can  also  be 
taken  into  account.  From  the  obtained  relationship 
between  the  concentration  of  solute  in  the  drainage 
water  leaving  the  soil  profile  and  the  time,  a  cou- 
pling between  the  unsaturated  and  the  saturated 
zone  can  be  achieved  as  was  described  earlier.  This 
leads  to  breakthrough  curves  of  the  solute  leaving 
the  combined  system  of  unsaturated  and  saturated 
zones.  Time-dependent  input  concentrations  can  be 
easily  be  incorporated  through  the  systems  ap- 
proach. Computer  programs  written  for  an 
HP41CV  pocket  calculator  describe  the  quaUty  of 
drainage  water  from  non-homogeneous  profiles 
and  the  breakthrough  of  a  solute  leaving  the  com- 
bined system.  (Author's  abstract) 
W87-05434 


For  primary  bibUographic  entry  see  Field  4B. 
W87-05520 

SIMULATED  WATER  TABLE  MANAGEMENT 
BY  CONTROLLED-DRAINAGE  BASED  ON 
RAINFALL  FORECASTS, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
J.  L.  Fouss,  C.  E.  Carter,  and  J.  S.  Rogers. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  988-994,  July-August  1986.  7  fig,  3  tab,  13  ref. 

Descriptors:  'Model  studies,  'Groundwater  man- 
agement, 'DRAINMOD,  'INDEX,  'Water  man- 
agement, 'Weather  data  collections,  'Rainfall, 
Water  table,  Crop  yield,  Root  zone,  Prediction, 
Computers,  Simulation,  SoU  profiles,  Drainage. 

A  simulation  study  using  DRAINMOD  was  con- 
ducted for  southern  humid  climate  and  soil  condi- 
tions to  evaluate  growing  season  water  table  man- 
agement by  controlled-drainage.  Control  was  sim- 
ulated by  regulating  the  depth  of  an  overflow  weir 
at  the  drainage  outlet.  A  rainfaU  probabiUty 
INDEX,  computed  from  daily  records  of  National 
Weather  Service  forecasts,  was  used  to  simulate  an 
override  of  the  weir  depth  control,  permitting  free 
drainage  in  advance  of  predicted  rainfall  events. 
ControUed-drainage  improved  root  zone  soil-water 
management.  In  two  of  the  six  years,  subirrigation 
(if  available)  would  have  increased  relative  corn 
yields  by  25  and  82%  over  that  achieved  by  con- 
trolled-drainage only.  (Author's  abstract) 
W87-05525 


INTERACTIVE  COMPUTER  GRAPHICS- 
BASED  MULTIOBJECTTVE  DECISION- 
MAKING FOR  REGIONAL  GROUNDWATER 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibUographic  entry  see  Field  6A. 

W87-05447 


PROBLEMS  IN  MEASURING  WATER  SAM- 
PLES OF  DD7FERENT  SALT  CONTENT  BY 
ICP-AES, 

Technische    Hochschule    Darmstadt    (Germany, 

F.R.).    Fachbereich    Anorganische    Chemie    und 

Kernchemie. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05476 


OPTTMIZrNG  THE  RAPDD  EVOLUTION  OF 
TARGET  GROUNDWATER  POTENTIOME- 
TRIC  SURFACES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 


PREDICTING  SEASONAL  IRRIGATION 
WATER  REQUIREMENTS  ON  COARSE-TEX- 
TURED SOIiS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

J.  L.  Chesness,  D.  L.  Cochran,  and  J.  E.  Hook. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1054-1057,  July- August  1986.  2  fig,  5  tab,  15 
ref. 

Descriptors:  'Irrigation  requirements,  'Model 
studies,  *SoU  texture,  'Soil  water,  'Simulation, 
♦Hydrologic  budget,  Root  growth,  Evaporation, 
Runoff,  Rainfall,  Percolation,  Infiltration,  Corn, 
Soybeans,  Plant  growth,  Water  use,  Water  require- 
ment. 

A  water-balance  model  was  developed  for  predict- 
ing seasonal  irrigation  water  requirements.  The 
model  treats  the  soil  as  a  multi-layered  water  stor- 
age reservoir.  Reservoir  capacity  is  defined  by  soil 
water  desorption  data,  rate  of  root  growth,  and 
effective  rooting  depth.  Water  withdrawal  rate  or 
crop  water  use  is  determined  from  pan  evaporation 
data  corrected  to  potential  ET  and  converted  by 
consideration  of  plant  growth  stage.  Rainfall  is 
partitioned  into  runoff,  effective  precipitation,  and 
deep  percolation.  Field  data  from  corn  and  soy- 
beans during  the  seasons  1979-81  on  two  soil  types 
were  used  for  verification.  The  mean  absolute  dif- 
ference between  predicted  and  measured  seasonal 
irrigation  water  requirements  was  16%.  Simulation 
data  were  fitted  to  frequency  distributions,  and 
irrigation  requirements  are  expressed  in  terms  of 
probabilities.  (Author's  abstract) 
W87-05535 


MICROBIAL  METABOLISM  OF  CHLORO- 
PHENOLIC  COMPOUNDS  IN  GROUND 
WATER  AQLTFERS, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05633 


METABOLIC  DIVERSITY  AND  ACTIVITY  OF 
HETEROTROPHIC  BACTERIA  IN  GROUND 
WATER, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 
R.  M.  VentuUo,  and  R.  J.  Larson. 
Environmental       Toxicology       and       Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  759-771,  1985.  3  fig,  6 
tab,  51  ref. 
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Field  2— WATER  CYCLE 
Group  2F — Groundwater 


:l 


:t 
it 


Descriptors:  •Pollutant  identification,  •Ground- 
water, •Species  diversity,  •Bacteria,  •Metabolism, 
•Biodegradation,  Accumulation,  Mineralization, 
Isotope  studies,  Model  studies,  Kinetics,  Hetero- 
trophic activity. 

The  number  and  metabolic  diversity  of  bacteria 
were  studied  in  groundwaters  collected  in  the 
United  States  and  Canada.  Bacterial  numbers  were 
determined  by  acridine  orange  direct  counts, 
viable  plate  counts  and  14C  most-probable-number 
counts.  Metabolic  diversity  was  determined  by  he- 
terotrophic activity  and  biodegradation  potential 
assays  using  several  classes  of  natural  and  xenobio- 
tic  substrates.  Rates  of  metabolism  in  diversity 
studies  (uptake  and/or  mineralization  to  carbon 
dioxide)  were  measured  by  radiotracer  techniques 
and  rate  data  were  analyzed  by  nonlinear  regres- 
sion models  to  generate  appropriate  kinetic  con- 
stants. Overall,  the  density  and  activity  of  ground- 
water bacteria  were  comparable  to  values  reported 
for  oligotrophy  marine  and  freshwater  systems. 
Bacterial  numbers  ranged  from  approximately  100 
to  1000000  cells/ml,  depending  on  the  enumeration 
technique  used  and  the  particular  sample  tested. 
Turnover  times  for  natural  compounds  in  hetero- 
trophic activity  assays  (i.e.,  glucose,  amino  acids) 
ranged  from  less  than  100  to  more  than  2,000  h. 
Degradation  half-lives  for  xenobiotic  and  natural 
substrates  in  biodegradation  potential  studies  ex- 
hibited a  comparable  range  of  values.  In  general, 
our  results  indicate  that  groundwater  bacteria  have 
the  potential  to  metabolize  several  classes  of  natu- 
ral and  xenobiotic  substrates,  although  at  reduced 
rates  compared  with  those  of  surface  water  sys- 
tems. (Author's  abstract) 
W87-05634 


PROCEEDINGS  OF  THE  ISSS  SYMPOSIUM 
ON  WATER  AND  SOLUTE  MOVEMENT  IN 
HEAVY  CLAY  SOIXS. 

International  Society  of  Soil  Science,  Wageningen 

(Netherlands). 

International  Institute  for  Land  Reclamation  and 

Improvement,  P.O.  Box  45,  6700  AA  Wageningen, 

The    Netherlands,    1984.    ILRI    Publication    37. 

Edited  by  J.   Bouma  and  P.A.C.   Raats.   363  p. 

Descriptors:  'Groundwater  movement,  *Clays, 
•Symposium,  *Solute  transport,  Clay  minerals, 
Soil  moisture  retention,  Simulation  analysis,  Meas- 
uring imtnimpnte    Qs\,l  mator 


uring  instruments,  Soil  water. 


This  book  consists  of  the  keynote  papers,  the  ex- 
panded abstracts,  and  the  discussions  during  the 
International  Symposium  on  Water  and  Solute 
Movement  in  Heavy  Clay  Soils,  held  August  27- 
31,  1984  in  Wageningen,  The  Netherlands.  Heavy 
clay  soils  occupy  large  areas  of  the  world.  Their 
complex  and  variable  structure  leads  to  intricate 
patterns  of  water  and  solute  movement.  The  fol- 
lowing themes  were  covered  in  the  symposium:  (1) 
Development  of  structural  patterns  in  swelling  and 
shrinking  clays;  (2)  Transport  phenomena:  water 
movement;  (3)  Transport  phenomena:  solute  trans- 
port; and  (4)  Measurement  and  simulation  tech- 
niques. (See  also  W87-05666  thru  W87-05714) 
(Lantz-PTT) 
W87-05665 


ESTIMATION,  AUTOCORRELATION,  AND 
GROUNDWATER  DATA  IN  WATER  BALANCE 
MODELS, 

Vrije  Univ.,  Brussels  (Belgium). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05729 


PRIORITIZING  SURFACE  WATER  QUALITY 
PROBLEMS, 

Agricultural  Research  Service,  Morris,  MN. 

For  primary  bibliographic   entry  see   Field   5G 

W87-05822 


POLYCHLORINATED    BEPHENYLS    IN   THE 
HOUSATONIC  RPVER, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05829 


DENITRIFICATION  IN  GROUNDWATERS 
PRINCIPLES  AND  METHODS  FOR  ITS  IDEN- 
TIFICATION: A  REVIEW  (LA  DENITRIFICA- 
TION DANS  LES  EAUX  SOUTERRAINES, 
PRINCIPES  ET  METHODES  DE  SON  IDENTI- 
FICATION: UNE  REVUE), 
Paris-6  Univ.  (France).  Lab.  de  Biogeochmie  des 
Isotopes  Stables. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05843 


USE  OF  MATRIX  DIFFERENTIAL  CALCULUS 
IN  PROBLEMS  OF  MULTIPLE-AQUIFER 
FLOW, 

Keuringsinstituut  voor  Waterleidingartikelen,  Rijs- 

wijk  (Netherlands). 

C.  Maas. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2 

p  43-67,  November  1986.  7  fig,  18  ref,  2  append. 

Descriptors:  •Mathematical  studies,  'Mathematical 
equations,  *Multiple  aquifer  flow,  'Groundwater 
movement,  *Geohydrology,  Aquifers. 

The  formulation  of  boundary  value  problems  in 
the  field  of  multiple-aquifer  flow  into  the  terms  of 
matrix  differential  equations,  and  the  subsequent 
solution  of  the  boundary  value  problems  in  terms 
of  matrix  functions  is  demonstrated.  The  technique 
is  applied  to  five  examples  of  practical  interest:  (1) 
one  dimensional  steady  multiple  aquifer  flow  near 
a  fully  penetrating  river;  (2)  one  dimensional  multi- 
ple aquifer  flow  near  a  partially  penetrating  river; 
(3)  steady  radial  flow  towards  a  well  in  a  multiple 
aquifer  system;  (4)  non-steady  multiple  aquifer 
flow  towards  a  well  in  the  center  of  a  circular 
island;  and  (5)  steady  multiple  aquifer  flow  to- 
wards a  well  in  the  presence  of  a  rectilinear  partial- 
ly penetrating  river.  These  examples  showed  the 
advantage  of  the  technique  which  is  the  concise- 
ness of  both  the  derivation  and  the  presentation  of 
the  outcome.  Matrix  differential  calculus  is  appeal- 
ing by  its  close  resembelance  to  plain  differential 
calculus  and,  in  a  way,  offers  the  possibility  to 
unify  the  treatment  of  single-  and  multiple-aquifer 
flow.  Multiplicity  of  aquifers  being  the  rule  rather 
than  the  exception,  the  technique  will  prove  to  be 
a  real  benefit  in  solving  many  geohydrology  prob- 
lems. (Ram-PTT) 
W87-05845 


INFLUENCE  OF  DD7FUSE  SOURCES  OF  CON- 
TAMINATION ON  THE  QUALITY  OF  OUT- 
FLOWING GROUNDWATER  INCLUDING 
NON-EQUILIBRIUM  ADSORPTION  AND  DE- 
COMPOSITION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05847 


EVALUATION  OF  SOME  FORMULAS  FOR 
DRAINAGE  IN  ARTESIAN  AREAS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

H.  A.  Wolters. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 

p   117-128,  November   1986.  6  fig,   1  tab,  9  ref. 

Descriptors:  *Artesian  flow,  *Confined  aquifers, 
•Drainage,  'Water  table  fluctuations,  •Mathemati- 
cal equations,  'Mathematical  studies,  Subsurface 
drainage,  Water  level,  Aquifers. 

Five  formulas  for  the  calculation  of  the  height  of 
the  groundwater  table  in  artesian  aquifers  are  dis- 
cussed. These  five  were  used  for  calculation  of 
several  types  of  profiles.  These  profiles  types  were 
divided  into  two  categories:  (1)  the  maximum 
water  table  height  as  a  function  of  the  drain  dis- 
tance and  the  thickness  of  the  covering  layer,  and 
precipitation  either  equalled  zero  or  10  mm  per 
day;  and  (2)  the  maximum  water  table  height  as  a 
function  of  the  drain  distance  L  and  the  thickness 
D,  using  parameters  commonly  observed  in  Dutch 
Polders,  again  precipitation  either  equalled  zero  or 
10  mm/day.  The  results  are  evaluated  and  com- 
pared. (Ram-PTT) 
W87-05849 


CARBON-14  AND  STABLE  ISOTOPE  DAT> 
FOR  AN  AREA  IN  THE  MURRAY  BASIN  IT1 
USE  IN  ESTIMATING  RECHARGE, 

Commonwealth  Scientific  and  Industrial  Researcl 

Organization,  Glen  Osmond  (Australia).  Div    o 

Soils. 

For  primary  bibliographic  entry  see  Field  5B 

W87-05850 


RESISTIVITY  MEASUREMENTS  FOI 

GROUNDWATER  INVESTIGATION  IN  THI 
UMM  AL-AISH  AREA  OF  NORTHER1N 
KUWAIT, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 

F.  Al-Ruwaih,  and  H.  O.  Ali. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No  1/2 

p  185-198,  November  1986.   11  fig,   1  tab,  9  ref 

University  of  Kuwait  Grant  SG015. 

Descriptors:  'Exploration,  'Aquifers,  'Geophys- 
ics, 'Electrical  studies,  'Groundwater  potential 
•Groundwater  availability,  •Resistivity,  'Kuwait! 
Evalation,  Groundwater,  Salinity,  Geohydrology! 

Vertical  electrical  sounding  measurements  (VES), 
utilizing  the  Schlumberger  array  were  conducted 
in  the  Umm  Al-Aish  area  of  Kuwait  with  a  view  to 
testing  the  possibilities  and  limitations  of  geoelec- 
trical  methods  in  exploration  and  evaluation  of 
groundwater  resources  in  that  country.  Here,  lo- 
calized freshwater  zones  occur  in  the  upper  por- 
tions of  the  Pleistocene  sand  and  gravel  aquifers. 
Iterative  automatic  inversion  of  VES  data,  coupled 
with  bore  hole  information,  resolved  with  some 
confidence  the  dry  to  saturated  and  fresh  to  saline 
water  interfaces  and  revealed  some  correspond- 
ence between  lithostratigrapical  units  and  resistivi- 
ty values.  Maps  of  resistivity  and  transverse  resist- 
ance values  agree  reasonably  well  with  the  general 
hydrogeological  condition  in  this  area.  The  results 
confirm  the  hypothesis  that  potable  groundwater  is 
associated  with  low  relief,  mainly  along  the  central 
axial  trend  of  the  basin,  where  seasonal  recharge  is 
likely.  Correlations  were  established  between  aqui- 
fer resistivity  and  water  salinity  and  to  a  lesser 
extent  between  aquifer  transverse  resistance  and 
potential  area(s)  for  fresh  groundwater  production. 
These  correlations  could  be  used  to  assist  in  explo- 
ration and  evaluation  and  of  groundwater  re- 
sources in  new  target  areas  in  Kuwait  where  lithos- 
tratigrapical and  hydrogeological  information  is 
very  limited.  (Author's  abstract) 
W87-05853 


INFLUENCE  OF  IRON  SOURCE  ON  THE 
WATER-HOLDING  PROPERTIES  OF  POT- 
TING MEDIA  AMENDED  WITH  WATER-AB- 
SORBING POLYMERS, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 

Ferntree  Gully  (Australia).  Horticultural  Research 

Inst. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05883 
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COMPARISON  OF  TWO  COMPUTER 
MODELS  FOR  PREDICTING  SOIL  WATER  IN 
A  TROPICAL  MONSOON  CLIMATE, 

Universidade    Federal    de    Pemambuco,    Recife 
(Brazil).  Centro  de  Energia  Nuclear. 
C.  Carneiro  Da  Silva,  and  E.  DeJong. 
Agricultural  and  Forest  Meteorology,  Vol.  36,  No. 
3,  p  249-262,  February  1986.  3  fig,  5  tab,  19  ref. 

Descriptors:  'Tropical  regions,  'Model  studies, 
•Performance  evaluation,  'Hydrologic  budget, 
•Computer  models,  •Soil  water,  Darcy's  Law, 
Crops,  Brazil,  Drainage,  Precipitation,  Evapora- 
tion, Transpiration,  Prediction,  Runoff,  Estimating 
Evapotranspiration,  Roots,  Canopy. 

A  physical  soil  water  model,  based  on  Darcy's  law 
and  the  continuity  equation  and  a  water  budget 
model  were  tested  for  three  crops  grown  in  the 
humid  coastal  zone  of  northeastern  Brazil.  Both 
models  required  daily  information  on  precipitation, 
Class  A  pan  evaporation,  and  used  Soil  Conserva- 
tion   Service    curves    to    estimate    runoff.    Crop 
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canopy  and  rooting  characteristics  were  similar  for 
both  models.  Both  models  predicted  soil  water  that 
compared  favorably  with  measured  values,  and 
predicted  evapotranspiration  and  drainage  were 
probably  superior  to  estimates  from  water  balance 
calculations  based  on  periodic  measurements  ot 
soil  water  content  and  suction.  The  water  budget 
model  would  have  been  improved  if  the  field  ca- 
pacity had  been  based  on  the  highest  measured 
water  contents  in  the  rainy  season.  The  models 
were  more  sensitive  to  rooting  depth  than  to  root 
distribution.  Rate  of  canopy  development  had  little 
effect  on  predicted  drainage  and  evapotranspira- 
tion, but  significantly  changed  the  ratio  of  evapora- 
tion to  transpiration.  (Author's  abstract) 
W87-05279 

PARTICLE-SIZE  DISTRIBUTION  METHOD 
FOR  ESTIMATING  UNSATURATED  HYDRAU- 
LIC  CONDUCTrVTTY  OF  SANDY  SOILS, 

North  Dakota  State  Water  Commission,  Bismarck. 
W.  M.  Schuh,  and  M.  D.  Sweeney.  „._„-. 

SoU  Science  SOSCAK,  Vol.  142,  No.  5,  p  247-254, 
November  1986.  5  fig,  3  tab,  15  ref. 

Descriptors:  'Hydraulic  conductivity,  •Soil  water 
movement,  'Permeability  coefficient,  »Sand,  Soil 
saturation,  'Particle  size,  Soil  water  potential, 
North  Dakota,  SoU  profiles,  Field  tests,  Estimat- 
ing, Estimating  equations. 

A  simple  empirical  method  (J  and  T  method)  for 
estimating  sou  hydraulic  conductivity  based  on  soU 
water  matric  potential  for  sandy  soUs  using  only 
particle  size  information  against  in  situ  hydraulic 
conductivity  values  for  seven  sandy  soU  profiles  in 
eastern  North  Dakota  was  tested  and  compared 
with  an  alternative  method.  On  a  composite  of  all 
data,  the  J  and  T  method  accounted  for  60%  of 
variability  when  compared  with  field  values. 
Within  a  single  soU  series  and  within  individual  soU 
profiles,  better  than  80%  agreement  between  pre- 
dicted and  actual  hydraulic  conductivity  values 
was  obtained  in  five  of  seven  profiles  with  log-log 
calibration  of  the  series  or  profile  using  the  J  and  T 
method.  In  all  cases,  results  using  this  method  were 
comparable  to  or  better  than  those  determined 
using  the  method  of  Brooks  and  Corey  with  a  field 
determined  matching  value.  Both  methods  ade- 
quately characterized  the  variability  of  soil  hydrau- 
lic conductivity  when  compared  with  in  situ  deter- 
minations. (Author's  abstract) 
W87-05295 

ANALYSIS  OF  THE  PERCOLATION  TEST 
BASED  ON  THREE-DIMENSIONAL  SATU- 
RATED-UNSATURATED  FLOW  FROM  A  CY- 
LINDRICAL TEST  HOLE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

D  E.  Elrick,  and  W.  D.  Reynolds. 

SoU  Science  SOSCAK,  Vol.  142,  No.  5,  p  308-321, 

November  1986.  12  fig,  43  ref. 

Descriptors:  'Percolation  tests,  'Saturated  flow, 
•SoU  disposal  fields,  'Unsaturated  flow,  'Test 
holes,  'Flow  measurement,  'PermeabUity  coeffi- 
cient, CapUlarity,  Mathematical  equations,  Fluctu- 
ations, Spatial  distribution,  Hydraulic  properties, 
Wastewater  facilities,  Site  selection. 

A  new  analysis  of  the  percolation  test  based  on 
three-dimensional,  saturated-unsaturated  flow 
theory  is  developed  that  accounts  for  capUlarity, 
hole  radius  and  water  depth  and  explains  much  of 
the  anomalous  behavior  previously  observed  in 
percolation  rates.  This  analysis  identifies  the  field- 
saturated  hydraulic  conductivity  and  matric  flux 
potential  rather  than  percolation  rate  as  the  main 
soil  hydraulic  properties  relevant  in  determining 
site  suitability  and  filter  field  design  for  wastewater 
facilities.  Procedures  are  suggested  for  determining 
field-saturated  hydraulic  conductivity  and  matric 
flux  potential  and  for  dealing  with  spatial  variabili- 
ty. (Author's  abstract) 
W87-05296 


ENVIRONMENTAL  PARAMETERS  REGU- 
LATING GASEOUS  NITROGEN  LOSSES 
FROM  TWO  FORESTED  ECOSYSTEMS  VIA 
NITRIFICATION  AND  DENTTRTFICATION, 


North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

E.  A.  Davidson,  and  W.  T.  Swank. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  6,  p  1287-1292 ^December 

1986.  5  fig,  2  tab,  23  ref.  NSF  Grant  BSR-8400833. 

Descriptors:  'Nutrients,  'Watersheds,  'Forests, 
•Nitrogen  loss,  'Diffusion,  'Nitrification,  'Deni- 
trification,  SoU  water,  Soil  temperature,  Nitrates, 
Streams,  Transformation,  RainfaU,  SoU  solution. 

Studies  of  gaseous  nitrogen  losses  from  agricultural 
systems  are  abundant,  but  few  studies  have  ad- 
dressed losses  from  forested  ecosystems.  Difficulty 
in  carrying  equipment  into  forested  sites  has  ham- 
pered these  efforts,  but  the  paucity  of  studies  in 
forested  relative  to  agricultural  ecosystems  also 
results  from  differences  in  the  economic  value  of 
determining  the  fate  of  N.  Gaseous  N  losses  from 
disturbed  and  reference  forested  water  sheds  at  the 
Coweeta  Hydrologic  Laboratory  in  western  North 
Carolina  were  studied  by  in  situ  N20  diffusion 
measurements  and  laboratory  incubations  through- 
out a  10-month  period.  SoU  temperature,  percent 
base  saturation,  and  water-fuled  pore  space  ac- 
counted for  43%  of  the  variation  in  in  situ  N20 
diffusion   measurements.    Laboratory    incubations 
distinguished  the  gaseous  N  products  of  mtnfica- 
tion  and  denitrification.  Nitrifying  activity,  ambi- 
ent N03(-),  and  nitrification  N20  were  positively 
correlated  with  percent  base  saturation.  However, 
differences  between  watersheds  in  soU  N  substrate 
caused  by  presence  of  leguminous  black  locust  in 
the  disturbed  watershed  were  confounded  with 
differences  in  soU  acidity.  Denitrification  was  most 
strongly  affected  by  soU  moisture,  which  in  turn 
was  determined  by  precipitation  events  and  slope 
position.  Gaseous  N  losses  from  weU-drained  mids- 
lope  and  toeslope  landscape  positions  appeared  to 
be  minor  relative  to  other  N  transformations.  Fa- 
vorable conditions  for  denitrification  occurred  at  a 
poorly  drained  site  near  the  stream  of  the  disturbed 
watershed.  Laboratory  incubations  revealed  high 
rates  of  N03(-)  reduction  in  these  soUs.  We  specu- 
late that  the  riparian  zone  is  a  major  site  of  deple- 
tion of  N03(-)  from  the  soU  solution  via  denitrifi- 
cation. (Alexander-PTT) 
W87-05394 

WATER  AND  CHLORIDE  MOVEMENT 
THROUGH  A  LAYERED  FIELD  SOIL, 

Science  and  Education  Administration,  Beltsvule, 

MD. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05414 

SUSPENSION  CONCENTRATION  EFFECTS 
ON  DEPOSITIONAL  CRUSTS  AND  SODL  HY- 
DRAULIC coNDuenvnY, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  SoU  and  Water. 

I.  Shainberg,  and  M.  J.  Singer. 

SoU  Science  Society  of  America  Journal  SS>!sJD4, 

Vol.  50,  No.  6,  p  1537-1540,  November-December 

1986.  3  fig,  3  tab,  5  ref. 

Descriptors:  'PermeabUity  coefficient,  'Infiltra- 
tion, 'Path  of  pollutants,  'SoU  columns,  'Leach- 
ing, 'SoU  properties,  •Percolating  water,  •Irriga- 
tion effects,  SoU  crusts,  SoU  surfaces,  Clay  disper- 
sion, Salinity,  SUt,  Irrigation. 
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magnitude  less  than  the  HC  of  bulk  soUs  in  the 
0.005  M  and  0.001  M  solutions,  respectively.  The 
rate  of  crust  formation  and  the  decrease  in  infiltra- 
tion rate  increased  with  increase  in  the  solids  con- 
centration. Applying  a  -1.5  kPa  potential  reduced 
crust  HC  but  had  no  effect  on  soU  HC.  The  effect 
of  a  potential  was  more  pronounced  on  the  crust 
deposited  from  the  0.005  M  suspensions  than  on 
crust  deposited  from  0.001  M  suspensions.  (Alexan- 
der-PTT) 
W87-05419 

IRRIGATION  MANAGEMENT  FOR  SOIL  SA- 
LINITY CONTROL:  THEORTES  AND  TESTS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  SoU  and  Water. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05420 


EVALUATION  OF  GREEN  ASH  ROOT  RE- 
SPONSES AS  A  SOJX  WETNESS  INDICATOR, 

Louisiana  State  Univ.,   Baton  Rouge.  Dept.  of 

Marine  Science. 

B.  J.  Good,  S.  P.  Faulkner,  and  W.  H.  Patrick. 

SoU  Science  Society  of  America  Journal  SSSJD4, 

Vol  50,  No.  6,  p  1570-1575,  November-December 

1986.  5  tab,  36  ref.  COE  Contract  DACW  39-81-6- 

0032. 

Descriptors:  *Wetlands,  *Bioindicators,  'SoU 
water,  'Green  ash,  'Irrigation  effects,  'Model 
studies,  'Roots,  Enzymes,  SoU  types,  Rhizosphere, 
Respiration,  Performance  evaluation. 

The  unique  properties  and  ecological  importance 
of  wetlands  have  stimulated  keen  interest  in  the 
development  of  reliable  and  efficient  indicators  of 
soU  wetness.  Because  of  the  long  recognized  rela- 
tionship between  the  floristic  composition  of  a  site 
and  soU  wetness,  there  has  been  much  effort  to- 
wards developing  methods  to  delineate  wetlands 
based  on  plant  communities.  Green  ash  (Fraxinus 
pennsylvanica  Marsh.)  seedlings  were  transplanted 
to  plots  along  four  bottomland  hardwood  transects 
in  Louisiana  which  represent  a  wide  range  of  soU- 
moisture  and  flooding  regimes,  and  include  the 
foUowing    soU    series:    Arkabulta    (Aenc    Fluva- 
quents,  Rosebloom  (Typic  Fluvaquents),  Norwood 
(Typic    Udifluvents),    Moreland    (Vertic    Haplu- 
doUs),  Tensas  (Vertic  Ochraqualfs),  Kobel  (Vertic 
Haplaquepts),   Goldman  (Aquic  Hapludalfs)  and 
Fausse  (Typic  Fluvaquents).  Each  plot  was  classi- 
fied as  'wet'  or  'mesic'  based  on  soU  wetness  data. 
Root-coating  constituents  (Al,  As,  Ca,  Fe,  K,  Mn, 
Ni,  P,  and  Zn)  and  alcohol  dehydrogenase  (ADH) 
activity  of  the  seedlings  were  assayed  after  1.5  yr. 
A  two-group  discriminant  analysis  function  was 
developed  in  order  to  determine  how  weU  the 
seedling  root  data  would  predict  the  predeter- 
mined  site-wetness   category   of  each   seedlings 
plot.  The  deposition  of  root-coating  constituents 
and  anaerobic  respiration  were  distinct  enough  be- 
tween the  seedlings  of  the  wet  and  mesic  sites  to  be 
useful  in  the  development  of  a  fairly  reliable  model 
for  site-wetness  classification.  The  percentages  of 
seedlings  correctly  grouped  into  the  mesic  and  wet 
categories  were  88.9  and  92.0,  respectively.  The 
variables  chosen  for  inclusion  in  the  discriminant 
analysis  function,  in  descending  order  of  predictive 
power,  were  K,  Fe/Mn,  Ni,  Mg,  ADH,  and  Mn. 
(Alexander-PTT) 
W87-05421 


Surface  irrigation,  the  most  widely  used  irrigation 
method  in  the  world,  may  cause  soU  erosion  in 
furrows  and  basins,  and  the  suspended  solids  con- 
centration (predominantly  clay  and  sUt  particles) 
may  exceed  1%.  Depositional  crusts  form  when 
turbid  water  infiltrates  into  soUs.  These  crusts  may 
reduce  water  infiltration  rates.  The  effect  of  four 
concentrations  of  fine  particles  (0,  0.25,  0.5,  and 
1.0%)  and  two  electrolyte  concentrations  (0.001  M 
and  0.005  M  Cl(-)  on  water  infiltration  rate  was 
studied.  Infiltration  and  hydraulic  conductivity 
(HC)  of  two  nonsodic  soUs  were  not  affected  by 
leaching  with  the  salt  solutions  because  the  electro- 
lyte concentration  in  the  percolating  water  was 
sufficient  to  prevent  clay  dispersion  and  sweUing  in 
the  soUs.  The  clay  and  sUt  that  deposited  at  the  soU 
surface  decreased  the  water  infiltration  rate.  The 
HC  of  the  depositional  crust  was  2  and  3  orders  of 


USE  OF  THE  HOOGHOUDT  FORMULA  FOR 
DRAIN  SPACING  CALCULATIONS  IN  HOMO- 
GENEOUS-ANISOTROPIC  SOJXS, 

Technische  Hogeschool  Delft  (Netherlands).  Dept. 

of  CivU  Engineering. 

L.  K.  Smedema,  A.  Poelman,  and  W.  De  Haan. 

Agricultural  Water  Management  AWMADF,  Vol. 

10  No.  4,  p  283-291,  December  1985.  4  fig,  1  tab,  5 

ref. 

Descriptors:  'SoU  water  movement,  •Groundwat- 
er movement,  *Drain  spacing,  •Hooghoudt  formu- 
la, •Mathematical  equations,  Anisotropy,  Drainage 
practices,  SoU  types,  Isotropy,  Laplace  equation, 
Comparison  studies,  Mathematical  studies,  Numer- 
ical analysis. 
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Cases  of  groundwater  flow  in  anisotropic  soils  can 
be  transformed  to  equivalent  isotropic  cases,  and 
then  be  solved  with  the  Laplace  equation.  On  the 
basis  of  this  principle,  the  Hooghoudt  formula, 
developed  for  isotropic  soils,  was  used  for  calculat- 
ing drain  spacings  in  anisotropic  soils.  However, 
the  Hooghoudt  formula  is  only  an  approximate 
solution  of  the  Laplace  equation  so  that  the  exten- 
sion to  anisotropic  soils  may  not  a  priori  be  justi- 
fied under  all  conditions.  Results  obtained  with  the 
Hooghoudt  formula  were  compared  to  those  ob- 
tained by  numerical  solutions  of  the  Laplace  equa- 
tion. On  the  basis  of  this  comparison,  it  was  con- 
cluded that  the  Hooghoudt  formula  may  indeed  be 
used  with  reasonable  confidence  for  drain  spacing 
calculation  in  homogeneous-anisotropic  soils.  (Au- 
thor's abstract) 
W87-05433 


CALCULATING  THE  QUALITY  OF  DRAIN- 
AGE WATER  FROM  NON-HOMOGENEOUS 
SOIL  PROFILES  WITH  AN  EXTENSION  TO 
AN  UNSATURATED-SATURATED  GROUND- 
WATER QUALITY  MODEL  INCLUDING 
BYPASS  FLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-05434 


PREDICTION  OF  SODL  MOISTURE  CHARAC- 
TERISTICS FROM  MECHANICAL  ANALYSIS 
AND  BULK  DENSITY  DATA, 

Water  and  Land  Management  Training  and  Re- 
search Inst.,  Hyderabad  (India). 
N.  Madankumar. 

Agricultural  Water  Management  AWMADF,  Vol. 
10,  No.  4,  p  305-312,  December  1985.  1  fig,  5  tab, 
12  ref. 

Descriptors:  *Soil  water,  *Moisture  content,  'Soil 
physical  properties,  ^Density,  'Mathematical  equa- 
tions, 'Mathematical  studies,  Regression  analysis, 
Soil  properties,  Silt,  Clays,  Saturation,  Comparison 
studies,  Soil  types. 

Soil  moisture  characteristics  can  be  established  di- 
rectly from  the  physical  properties  of  soils  such  as 
mechanical  analysis  and  bulk  densities.  Multiple 
regression  equations  were  worked  out  by  taking 
first  fractions  of  sand  (E  sub  1),  silt  +  clay  (E'  = 
E  sub  2  +  E  sub  3)  and  bulk  density  (P),  and 
second  fractions  of  sand  (E  sub  1),  silt  (E  sub  2), 
clay  (E  sub  3)  and  bulk  density  (P)  as  independent 
variables  to  predict  the  parameter  b,  the  air-entry 
potential  psi  sub  e  and  the  saturation  moisture 
content  theta  sub  s  of  the  soil-moisture  characteris- 
tics equation.  Regression  equations  were  tested  for 
soils  of  different  textural  and  structural  composi- 
tions and  showed  good  agreement  between  esti- 
mated and  experimentally  determined  values.  (Au- 
thor's abstract) 
W87-05435 


DETERMINATION  OF  THE  PERMISSD3LE 
AMOUNT  OF  LIQUID  ANIMAL  WASTE  AP- 
PLIED TO  SODL  FDLTERS, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-05436 


AVOIDING     OCHRE     DEPOSITS     IN     SODL 
DRAINAGE  PD?ES, 

Ben-Gurion    Univ.    of   the    Negev,    Sde    Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05437 


LEACHING  REQUIREMENT  OF  IRRIGATED 
SODLS, 

Darling    Downs    Inst,    of  Advanced    Education, 
Toowoomba  (Australia).  School  of  Engineering. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05441 


QUASI-STEADY   STATE  INTEGRAL  MODEL 
FOR  CLOSED-END  BORDER  IRRIGATION, 


For  primary  bibliographic  entry  see  Field  3F. 
W87-05444 


FIELD  EVIDENCE  FOR  A  BI-POROUS  SOIL 
WATER  REGIME  IN  CLAY  SOILS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  C.  Armstrong,  and  R.  Arrowsmith. 
Agricultural  Water  Management  AWMADF,  Vol 
11,  No.  2,  p  117-125,  April  1986.  4  fig,  1  tab,  21  ref. 

Descriptors:  'Clays,  'Soil  water,  'Field  tests, 
•Model  studies,  'Neutron  probes,  Soil  types, 
Water  level,  Auger  holes,  Mathematical  models, 
Mathematical  studies,  Mathematical  equations, 
Comparison  studies. 

A  bi-porous  model  of  the  soil  water  regime  is 
examined  in  the  light  of  field  data.  It  is  proposed 
that  the  water  level  in  macropores  can  be  meas- 
ured by  auger  holes,  whereas  the  micropore  com- 
ponent can  be  measured  by  the  neutron  probe. 
Field  observations  show  rapid  fluctuation  in  auger 
holes  but  only  very  slow  changes  in  the  neutron 
probe  readings.  These  are  in  line  with  the  predic- 
tions of  the  model  which  thus  receives  qualitative 
verification.  (Author's  abstract) 
W87-05448 


RUNOFF  BEHAVIOUR  OF  WATER  HARVEST- 
ER MICROCATCHMENTS, 

Central  Arid  Zone  Research  Inst.,  Jodhpur  (India). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05450 


WATER  BALANCE  AND  PATTERN  OF  SODL 
WATER  UPTAKE  IN  A   PEACH  ORCHARD, 

Centre   National    de   la   Recherche    Scientifique, 

Montpellier  (France).  Centre  d'Etudes  Phytosocio- 

logiques  et  Ecologiques  Louis-Emberger. 

For  primary  bibliographic  entry  see  Field   2D. 

W87-05451 


TRICKLE  DtRIGATION  OF  COTTON:  EFFECT 
ON  SODL  CHEMICAL  PROPERTIES, 

Agricultural  Research  Service,  Fresno,  CA.  Water 

Management  Research  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05452 


FLUORIDE  ADSORPTION  BY  A  SALINE 
SODIC  SODL  IRRIGATED  WITH  A  HIGH  F 
WATER, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-O5508 


QUASI-STEADY  STATE   INTEGRAL  MODEL 
FOR  BORDER  IRRIGATION, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-05509 


PHYSICALLY-BASED  FOREST  HYDROLOGY 
MODEL  I:  DEVELOPMENT  AND  SENSITIVI- 
TY OF  COMPONENTS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

D.  L.  Thomas,  and  D.  B.  Beasley. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 
4,  p  962-972,  July-August  1986.  13  fig,  1  tab,  49  ref. 
USD A-FS  Grants  19-81-54  and  19-82-063. 

Descriptors:  'Rainfall-runoff  relationships,  'Forest 
hydrology,  'Model  studies,  'Soil  porosity,  'Perco- 
lation, 'Mathematical  models,  'Sensitivity  analysis, 
'Seepage  flow,  'Simulated  runoff,  'Infiltration, 
•ANSWERS,  Watersheds,  Forests,  Hydrology, 
Equations,  Computers,  Agriculture. 

A  physically-based  forest  hydrology  model  was 
developed  which  utilizes  the  forest  soil  characteris- 
tics of  macropore  and  seepage  flow  and  the  partial 
contributing  area  affect.  The  simulated  runoff  is 
most  affected  by  variations  in  the  depth  to  an 


impeding  layer  in  the  soil,  the  control  zone  used 
for  infiltration  and  the  percolation  rate  through  the 
impeding  layer.  (See  also  W87-05523)  (Author's 
abstract) 
W87-05522 


FINITE  ELEMENT  MODEL  OF  FLOW  TO  AN 
AUGER  HOLE  IN  LAYERED  SOILS, 

Agricultural  Research  Service,  Baton  Rouge,  LA 

J.  S.  Rogers. 

Transactions  of  the  ASAE  TAAEAJ,  Vol  29  No 

4,  p  1005-1011,  July-August  1986.  4  fig,  6  tab,  10 

ref. 

Descriptors:  'Model  studies,  'Flow,  'Hydraulic 
properties,  'Mathematical  models,  'Performance 
evaluation,  'Mathematical  analysis,  'Water  table, 
•Permeability  coefficient,  Auger  holes,  Soil  layers, 
Soil  profile,  Prediction,  Sensitivity. 

A  finite  element  model  of  flow  to  an  anger  hole 
was  developed.  The  model  gives  the  same  values 
of  the  shape  factor  C  for  uniform  soils  as  the  exact 
mathematical  solution.  The  model  was  then  ex- 
panded to  layered  soil  systems  to  show  that  prop- 
erly selected  combinations  of  hole  depth,  water 
table  depth,  and  depth  of  water  removed  from  the 
hole  may  be  used  to  determine  the  hydraulic  prop- 
erties of  individual  soil  layers.  (Author's  abstract) 
W87-05527 


FURROW  MODEL  WITH  SPATIALLY  VARY- 
ENG  ESFILTRATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

W.  W.  Wallender. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No 

4,  p  1012-1016,  July-August  1986.  7  fig,  1  tab,  14 

ref. 

Descriptors:  *Furrow  irrigation,  *Model  studies, 
•Mathematical  models,  *Water  use  efficiency,  •In- 
filtration, *Spatial  variability,  Irrigation,  Equa- 
tions, Performance  evaluation,  Comparison  studies. 

A  furrow  irrigation  model,  using  volume  balance 
equations,  was  solved  assuming  constant  space 
steps  to  accommodate  spatially  varying  infiltration 
characteristics.  Before  assessing  the  influence  of 
variable  infiltration  characteristics,  the  model  was 
compared  with  a  similar  recursive  model  with 
constant  time  steps  (Hall,  1965)  and  the  results 
agreed.  Nonuniform  infiltration  characteristics 
reduce  Christiansen's  uniformity  coefficient,  CU, 
more  than  nonuniform  intake  opportunity  time  for 
the  conditions  tested.  Further,  soil  related  variabili- 
ty reduces  CU  more  than  it  reduces  water  applica- 
tion efficiency.  (Author's  abstract) 
W87-05528 


SYSTEM  FOR  MEASURING  INFDLTRATION 
RATES  UNDER  CENTER-PIVOT  DtRIGATION 
SYSTEMS, 

Nebraska  Univ.,   Lincoln.   Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05536 


WATER-TABLE  LEVEL  EFFECT  ON  THE 
YIELD  OF  IRRIGATED  AND  UMRRIGATED 
GRAEN  MAIZE, 

Consiglio  Nazionale  delle  Ricerche,  Naples  (Italy). 

Irrigation  Inst. 

A.  Alvino,  and  G.  Zerbi. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  1086-1089,  July-August  1986.  6  fig,  22  ref. 

Descriptors:  'Water  table,  *Crop  yield,  *Grain 
crops,  •Irrigation,  "Field  tests,  Plant  growth, 
Corn,  Moisture  content,  Seeds,  Reproduction, 
Vegetation,  Growth. 

Field  studies  were  conducted  to  obtain  data  on  the 
effect  of  a  water  table  on  a  grain  maize  crop, 
grown  in  rainfed  and  irrigated  conditions.  The  data 
showed  that  grain  yield  decreased  as  water-table 
depth  increased  with  the  change  being  more  rapid 
in  rainfed  than  in  irrigated  conditions.  Grain  mois- 
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ure  content  and  individual  seed  weight  were  lin- 
arly  related  to  water-table  depth,  but  both  inde- 
>endent  of  the  water  regime.  The  differences  in 
field  between  the  water  regimes  were  due  to  the 
lumber  of  seeds  per  ear  at  shallow  water-table 
lepth  and  to  the  percentage  of  sterile  plants  at  the 
leep  water-table  levels.  Plant  height  decreased  as 
vater-table  depth  increased.  Leaf  senescence  was 
ower  in  plants  grown  at  shallower  water-table 
evels.  (Author's  abstract) 
V87-05539 

:admtum  and  zinc  influx  character- 
istics BY  INTACT  CORN  (ZEA  MAYS  L.) 
SEEDLINGS, 

\uburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 

W87-05591 


EFFECTS  OF  APPLICATION  PROCEDURES 
KSD  IRRIGATION  ON  DEGRADATION  AND 
MOVEMENT  OF  ALDICARB  RESIDUES  IN 
SOIL, 

Wisconsin  Univ.-Madison.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05621 

PROCEEDINGS  OF  THE  ISSS  SYMPOSIUM 
ON  WATER  AND  SOLUTE  MOVEMENT  IN 
HEAVY  CLAY  SOILS. 

International  Society  of  Soil  Science,  Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05665 

DEVELOPMENT  OF  STRUCTURAL  AND  MI- 
CROFABRIC  PROPERTIES  IN  SHRINKING 
AND  SWELLING  CLAYS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  8D. 

W87-05666 


MECHANICS  OF  COLLOIDAL  SUSPENSIONS 
WITH  APPLICATION  TO  STRESS  TRANSMIS- 
SION, VOLUME  CHANGE,  AND  CRACKING 
IN  CLAY  SOILS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

For  primary  bibliographic  entry  see  Field  8D. 
W87-05668 


EXTENT  AND  DYNAMICS  OF  CRACKING  IN 
A  HEAVY  CLAY  SOIL  WITH  XERIC  MOIS- 
TURE REGIME, 

Hebrew  Univ.,  Jerusalem  (Israel).  Inst,  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field   8D. 

W87-05669 


EVOLUTION  OF  CRACK  NETWORKS 
DURING  SHRINKAGE  OF  A  CLAY  SOIL 
UNDER  GRASS  AND  WINTER  WHEAT 
CROPS, 

Centre    de    Recherches    d' Avignon,    Montfavet 

(France). 

For  primary  bibliographic   entry  see  Field   8D. 

W87-05670 


CRACKING  PATTERNS  IN  SOIXS  CAUSED  BY 
SHRTNKTNG  AND  SWELLTNG, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Boden- 
kunde. 

K  H.  Hartge. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  55-58,  3  fig,  2  ref. 

Descriptors:  'Soil  cracking,  'Soil  moisture  reten- 
tion, *Soil  swelling,  *Soil  shrinking,  •Mathemati- 
cal analysis,  Soil  aggregates,  Mathematical  studies, 
Drying. 


Angles  formed  on  drying  and  wetting  of  clay 
slurries  in  the  laboratory  showed  markedly  differ- 
ent patterns  for  different  soils.  Observations  on  in 
situ  aggregates  are  reported  and  compared  with 
the  laboratory  results.  The  distributions  of  the 
angles  of  all  the  samples  had  irregular  shapes.  A 
prevailing  frequency-maximum  at  90  degrees  was 
not  always  distinguishable.  The  fraction  of  angles 
allowable  to  the  90  degree  distribution  varied.  The 
deviations  of  the  mean  values  of  the  two  'nonreac- 
tangular'  distributions  from  90  degrees  were  nearly 
equal.  The  sum  of  the  mean  values  of  these  two 
distributions  was  close  to  180  degrees  (8  out  of  11 
were  between  177,5  degrees  and  182,5  degrees). 
The  higher  the  portion  of  90  degree  angles  from 
the  total  of  all  values  of  a  sample  was  the  lower  the 
deviation  of  the  rest  of  them  was  from  45  degrees. 
From  the  cracking  pattern  studied,  it  can  be  seen 
that  the  nonrectangular  angles  originate  from 
forces  normal  to  the  direction  of  the  elder  primary 
cracks.  If  the  forces  were  active  tangential  to  the 
primarily  developed  crack,  then  the  smaller  angles 
should  have  distributions  with  peaks  at  <  45  de- 
grees. (See  also  W87-05665)  (Lantz-PTT) 
W87-05671 

CRACK  FORMATION  IN  NEWLY  RE- 
CLAIMED SEDIMENTS  IN  THE  IJSSELMEER 
POLDERS, 

Rijksdienst  voor  de  Ijsselmeerpolders,  Lelystad 
(Netherlands). 
K.  Rijniersce. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  59-62,  1  fig,  3  ref. 

Descriptors:  *Soil  chemistry,  *Sediments,  *Land 
reclamation,  'Dsselmeer  polders,  *Polders,  *Soil 
water,  'Model  studies,  The  Netherlands,  Clays, 
Evaporation,  Soil  properties,  Permeability,  Simula- 
tion analysis,  Drying. 

In  the  former  ZuyderZee  -  now  called  Dsselmeer  - 
four  polders  have  been  reclaimed.  Just  after  recla- 
mation, the  clayey  sediments  in  these  polders  can 
be  characterized  as  very  soft  and  wet,  and  unsuited 
for  agricultural  production.  Although  the  pore 
volume  is  high,  there  are  no  larger  pores  and  so  the 
soil  is  virtually  impermeable,  making  drainage  im- 
possible. By  a  process,  called  soil  ripening,  the 
sediments  are  transformed  into  normal  soils,  very 
suitable  for  agricultural  use.  The  physical  part  of 
this  process  starts  as  soon  as  the  water  is  pumpped 
out  of  the  polder.  Due  to  the  evaporation  surplus 
in  summer  under  the  Dutch  climatic  conditions, 
the  water  content  decreases  and  the  compaction  of 
the  soil  leads  to  subsidence  and  crack  formation. 
By  the  newly  developed  cracks,  the  permoability 
of  the  soil  increases  so  that  water  can  be  drained 
away.  The  compaction  of  the  soil  is  almost  com- 
pletely irreversible.  Recently,  a  simulation  model 
for  this  process  has  been  developed.  A  specific 
problem  during  this  development  was  the  simula- 
tion of  the  crack  formation.  A  submodel  was  de- 
veloped for  the  simulation  of  subsidence  and  crack 
formation  which  produced  results  in  good  agree- 
ment with  those  obtained  in  field  studied.  (See  also 
W87-05665)  (Lantz-PTT) 
W87-05672 


TECHNIQUE  FOR  THE  DESCRIPTION  OF 
THE  CRACK  PATTERN  AND  FOR  PREDICT- 
ING THE  HYDRAULIC  EFFICIENCY  OF 
HEAVY  SOILS, 

Design  and  Construction  Inst,  of  the  Czechoslovak 
Ceramic  Industries,  Prague. 
F.  Dolezal,  S.  Hrin,  R.  Mati,  J.  Harmoci,  and  M. 
Kutilek. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  63-66,  1  fig. 

Descriptors:  *Soil  cracking,  'Hydraulic  properties, 
•Soil  water,  'Mathematical  analysis,  Mathematical 
studies.  Hydraulic  permeability,  Drying,  Hydraulic 
models,  Permeability  coefficient,  Quantitative  anal- 
ysis, Mathematical  models. 


Dessication  cracks  are  only  a  part  of  the  complex 
macrostructure  of  heavy  soils.  Their  hydrological 
role  has  been  recognized  and  continues  to  be  a 
subject  for  attempts  at  quantitative  simulations.  An 
attempt  was  made  to  describe  the  cracks  in  soils 
quantitatively,  by  the  direct  measurement  of  the 
length  of  the  cracks  in  a  section.  The  assumption 
about  the  vertical  direction  of  cracks  was  often 
accepted.  No  attempt  has  been  made  at  the  quanti- 
fication of  the  anisotropy  of  the  pattern.  A  tech- 
nique was  developed  for  the  description  of  cracks 
based  upon  the  Saltykov's  method  of  directed  se- 
cants, together  with  a  simple  geometric  and  hy- 
draulic model,  allowing  the  approximate  calcula- 
tion of  hydraulic  conductivity,  as  well  as  of  other 
transport  properties,  under  arbitrary  boundary 
conditions.  Preliminary  experimental  studies  show 
that  this  method  can  give  reasonable  results,  if  it  is 
supplied  with  reliable  data  and  if  the  results  are 
slightly  calibrated  for  individual  pedons.  It  is  suita- 
ble for  the  assessment  of  the  hydrological  behavior 
of  large  cracks,  visible  with  the  naked  eye,  where 
the  problem  of  the  connectivity  of  macropores 
usually  does  not  occur.  The  model  is  open  to 
refinements,  to  applications  for  other  transport 
processes  and  for  the  prediction  of  hydraulic  con- 
ductivity changes  with  changing  soil  moisture  con- 
tent. (See  also  W87-05665)  (Lantz-PTT) 
W87-05673 


VARIATIONS  EN  HYDRAULIC  CONDUCTIVI- 
TY UNDER  DIFFERENT  WETTTNG  REGIMES, 

Silsoe  Coll.  (England). 
P.  B.  Leeds-Harrison,  and  C.  J.  P.  Shipway. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  67-70,  5  fig,  5  ref. 

Descriptors:  'Hydraulicc  conductivity,  'Drainage, 
'Permeability  coefficient,  'Soil  water,  'Soil  fis- 
sures, 'Soil  moisture  retention,  Soil  shrinking,  Soil 
swelling,  Quantitative  analysis,  Mathematical  anal- 
ysis, Saline  soils,  Leaching,  Hydrographs. 

The  importance  of  soil  fissures  for  the  effective 
drainage  of  clay  soils  has  been  previously  demon- 
strated. It  is  recognized  though,  that  soil  fissures 
change  their  dimensions  with  the  swelling  and 
shrinkage  of  the  soil  peds.  This  results  in  a  change 
in  the  hydraulic  characteristics  of  the  soil.  A  quan- 
titataive  assessment  of  this  change  and  how  it 
relates  to  the  water  movement  in  a  swelling  soil  is 
presented.  Calculated  values  of  macroporosity  are 
generally  two  orders  of  magnitude  smaller  than  the 
measured  values.  This  has  implications  for  the  rec- 
lamation of  saline  soils  as  the  predominant  leaching 
process  will  only  occur  in  the  macropores  in 
which  there  is  moving  water.  In  these  situations 
rapid  fluctuations  of  the  water  table  would  be 
preferable  to  longer  ponding  of  water  as  the  peds 
would  have  a  short  opportunity  time  for  swelling, 
the  hydraulic  conductivity  would  not  fall,  and  a 
greater  movement  of  water  within  the  profile 
would  be  possible  with  a  consequent  increase  in 
leaching.  In  mole-drainage  studies,  the  hydraulic 
conductivity  and  specific  yield  can  be  used  with 
the  appropriate  boundary  conditions  to  predict  the 
drain  flow  hydrograph.  This  has  been  done  with 
the  data  presented  here  and  the  characteristically 
peaked  hydrography  is  predicted.  As  expected 
higher  flow  rates  are  predicted  with  the  rapidly 
wetted  soil  data  than  with  the  slowly  wetted  soil 
data.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05674 


STRUCTURAL  CHANGES  IN  TWO  CLAY 
SOILS  UNDER  CONTRASTING  SYSTEMS  OF 
MANAGEMENT, 

Aberdeen  Univ.  (Scotland).  Dept.  of  Soil  Science. 
L.  A.  Mackie,  C.  E.  Mullins,  and  E.  A. 
FitzPatrick. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  71-77,  6  fig,  1  tab,  5  ref. 


17 


Field  2— WATER  CYCLE 


'•■v. 

■ 

■2: 


ac 


Group  2G— Water  In  Soils 

Descriptors:  'Clays,  'Soil  moisture,  •Cruden  Bay, 
•Scotland,  'Compton  Beauchamp,  'England,  'In- 
filtration, 'Soil  structure,  Soil  properties,  Plowing, 
Drilling,  Macroporosity,  Drying,  Soil  moisture  re- 
tention. 

The  structure  of  clay  soils  can  have  great  impor- 
tance for  infiltration,  drainage  and  root  growth. 
Because  structure  changes  throughout  the  growing 
season  can  vary  from  year  to  year,  and  is  influ- 
enced by  cultivations  and  the  type  of  crop,  it  is 
difficult  to  study  and  characterize.  In  this  study,  an 
attempt  is  made  to  obtain  a  composite  picture  by 
combining  many  different  methods.  Two  contrast- 
ing locations,  Cruden  Bay  (Aberdeenshire)  in 
North  East  Scotland,  and  Compton  Beauchamp 
(Oxfordshire)  in  the  South  of  England,  were 
chosen.  Three  sites  chosen  at  Cruden  Bay,  at  dif- 
ferent stages  of  a  7-yr  rotation,  were  sampled 
throughout  two  growing  seasons.  The  structural 
effects  of  ploughing  and  direct  drilling  were  com- 
pared with  permanent  grazing  on  the  Denchworth 
series  at  Compton  Beauchamp  during  one  growing 
season.  Although  there  were  many  differences  be- 
tween the  two  locations,  there  were  also  many 
similarities  in  structural  change.  In  all  ploughed 
sites,  the  structure  of  the  surface  0  to  10-cm  zone 
was  composite  subangular  blocky/granular  just 
after  seedbed  preparation  and  settled  continually 
until  it  was  recultivated.  In  both  locations,  planar, 
irregular,  and  circular  macropores  developed  on 
shrinkage  and  blocky  and  wedge  structures  were 
formed.  Changes  in  the  macroporosity  throughout 
the  sampling  period  were  often  closely  related  to 
changes  in  volumetric  water  content,  especially  in 
the  non-cultivated  sites.  The  effects  of  earthworm 
activity  on  the  soil  structure  were  also  cyclic  in 
nature,  corresponding  to  their  pattern  of  annual 
activity.  At  Compton  Beauchamp,  all  sites  had 
many  vertical,  sinuous  and  crescentic  macropores 
and  earthworm  channels  in  July  1981,  probably 
formed  after  April,  but  before  the  severe  drying 
period  in  July.  The  effect  of  earthworms  on  the 
soil  structure  was  also  evident  on  the  sites  at 
Cruden  Bay.  These  results  illustrate  the  dynamic 
nature  of  clay  soils.  A  sequence  of  processes,  both 
artificial  and  anthropogenic,  have  resulted  in  a 
corresponding  sequence  of  structural  states.  (See 
also  W87-05665)  (Lantz-PTT) 
W87-05675 


EFFECT  OF  AL-HYDROXYDE  ON  THE  STA- 
BILITY AND  SWELLING  OF  SOIL  (CLAY)  AG- 
GREGATES, 

Magyar  Tudomanyos  Akademia  Talajtani  es  Agro- 
kemiai  Kutatointezete,  Budapest. 
A.  Muranyi,  and  M.  G.  M.  Bruggenwert. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  78-81,  5  fig. 

Descriptors:  'Aluminum  hydroxide,  'Soil  mois- 
ture, 'Soil  stability,  'Soil  aggregates,  'Soil  swell- 
ing, Permeability  coefficient,  Electrical  conductivi- 
ty, Adsorption. 

Hydraulic  conductivity  of  soils  is  a  function  of 
structure.  Structural  stability  as  well  as  pore  size 
distribution  is,  in  turn  related  to  chemical  charac- 
teristics. In  this  context,  soil  solution  electrical 
conductivity  (EC),  composition  of  the  adsorption 
complex  (ESP)  and  the  presence  of  cementing 
agents  are  important  parameters.  The  role  of  ce- 
menting agents,  has  received  less  attention  than  the 
EC  and  ESP.  This  research  was  directed  toward 
contributing  to  the  characterization  of  Al  hy- 
droxde  influence  on  structure  stability  and  swelling 
properties  of  soil  (clay)  aggregates.  As  expected, 
intrinsic  permeability  (K  sub  i)  values  decrease 
with  decreasing  EC  and  increasing  ESP.  The 
study  also  indicated  that  the  stability  of  the  aggre- 
gates is  improved  with  an  increasing  mutual  coagu- 
lation factor.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05676 


CHANGE  OF  STRUCTURE  AND  FABRICS  OF 
CLAY  ALLUVIAL  SOILS  UNDER  AGRICUL- 
TURE, 

Moscow  State  Univ.  (USSR). 


S.  A.  Avetjan,  B.  G.  Rozanov,  and  N.  G. 
Zborishuk. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  82-85,  2  fig,  1  tab. 

Descriptors:  'Soil  structure,  'Clays,  'Alluvial 
soils,  'Irrigation  effects,  Agriculture,  Soil  proper- 
ties, Humus,  Calcium,  Sodium,  Hydrogen  ion  con- 
centration, Leaching,  Soil  swelling,  Soil  shrinking. 

Agricultural  utilization  under  irrigation  of  heavy 
clay  montmorillonitic  alluvial  soils  often  leads  to  a 
rather  sharp  decline  of  their  productivity  due  to 
loss  of  the  original  structure  and  development  of 
vertic  properties.  This  phenomenon  was  studied  in 
an  area  where  meadow  alluvial  soils  were  brought 
to  cultivation  ten  years  ago.  These  soils  contain  45- 
60%  of  predominantly  montmorillonitic  clay,  3- 
4%  of  humus;  they  have  CEC  of  about  35-40 
milliequivalents/100  gm,  dominated  by  calcium 
with  sodium  content  not  exceeding  5%  of  CEC. 
Their  pH  is  7.0-7.5.  Destruction  of  the  original 
structure  of  these  soils  as  a  result  of  cultivation 
may  be  attributed  to:  (a)  decrease  of  the  humus 
content  by  10-20%;  (b)  leaching  of  the  water  solu- 
ble salts  (the  virgin  soils  are  slightly  saline  from  the 
surface;  (c)  repeated  mechanical  soil  treatment 
when  soils  are  too  wet  or  too  dry;  (d)  modification 
of  soil  aggregates  under  alternation  of  swelling  and 
shrinkage  in  the  moistening-drying  cycles;  re-ori- 
entation and  repacking  of  highly  dispersed  clay 
particles.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05677 


DISTRIBUTION  FUNCTION  MODEL  OF 
CHANNELLING  FLOW  IN  SOILS  BASED  ON 
KINEMATIC  WAVE  THEORY, 

Institute  of  Hydrology,  Wallingford  (England). 
K.  Beven,  and  P.  Germann. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  89-100,  4  fig,  7  ref.  EPA  Agreement  No. 
R810456-01-0. 

Descriptors:  'Soil  water  movement,  'Groundwat- 
er movement,  'Flow  channels,  'Kinematic  wave 
theory,  'Distribution  analysis,  Model  studies,  Ma- 
croporosity, Mathematical  analysis,  Mathematical 
equations. 

A  further  development  of  the  kinematic  wave  ap- 
proach to  modelling  flow  through  macropores  or 
channels  in  the  soil  is  presented.  The  macroporo- 
sity is  assumed  to  take  the  form  of  a  number  of 
essentially  independent  flow  paths  of  unknown  ge- 
ometry. In  each  pathway,  a  power  law  relationship 
between  water  content  and  flow  velocity  is  as- 
sumed to  describe  adequately  flow  conditions  in 
the  channels.  Variation  between  the  pathways  is 
ascribed  to  variation  in  the  coefficient  of  the  power 
law  relationship.  A  probability  distribution  associ- 
ated with  this  coefficient  may  be  derived  from 
experiments  on  soil  columns.  Analytical  equations 
for  each  flow  pathway  are  presented.  The  model  is 
used  to  predict  the  results  of  experiments  on  undis- 
turbed soil  columns.  (See  also  W87-05665)  (Au- 
thor's abstract) 
W87-05678 


MATHEMATICAL  MODELS  OF  WATER 
MOVEMENT  IN  HEAVY  CLAY  SOILS, 

Akademiya  Nauk  SSSR,  Moscow.  Inst,  of  Soil 
Science  and  Photosynthesis. 
Y.  A.  Pachepsky,  and  N.  G.  Zborischuk. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  101-1 13,  3  fig,  18  ref. 

Descriptors:  'Mathematical  models,  'Soil  water 
movement,  'Groundwater  movement,  'Clays,  Ag- 
riculture, Irrigation  effects,  Soil  management,  Soil 
moisture  retention,  Permeability  coefficient,  Soil 
shrinking,  Soil  swelling,  Geohydrology,  Mathe- 
matical studies. 


To  increase  agricultural  productivity  of  heavy 
soils,  by  irrigation  in  particular,  it  is  necessary  to 
predict  the  moisture  regime  of  the  root  zone.  The 
peculiar  features  of  heavy  clay  soils  (swelling- 
shrinking,  crack  formation,  the  narrow  range  of 
available  water,  low  hydraulic  conductivity)  mani- 
fest themselves  depending  to  a  large  extent  on 
weather  conditions.  That  is  why  observational  data 
on  moisture  in  situ  cannot  be  directly  used  for 
predictions  which  require  consideration  of  differ- 
ent possible  combinations  of  weather  and  hydro- 
geological  conditions  and  land  reclamation  meas- 
ures. In  this  situation,  mathematical  modelling  ap- 
pears to  be  of  great  help  as  an  addition  to  other 
methods  of  soil  research.  The  moisture  regime 
prediction  can  be  obtained  on  the  basis  of  an 
adequate  mathematical  model.  An  example  of  the 
construction  of  such  a  model,  as  applied  to  the  clay 
alluvial  soils  of  an  alfalfa  field,  is  given.  (See  also 
W87-05665)  (Lantz-PTT) 
W87-05679 


SOME  THEORETICAL  AND  PRACTICAL  AS- 
PECTS OF  INFILTRATION  IN  CLAYS  WITH  D 
=  CONSTANT, 

Ceske  Vysoke  Uceni  Technicke  v  Praze.  Soil  Sci- 
ence Lab. 
M.  Kutilek. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  114-128,  2  fig,  4  tab,  18  ref. 

Descriptors:  'Theoretical  analysis,  'Infiltration, 
'Clays,  'Diffusivity,  'Soil  water,  'Mathematical 
analysis,  Electrical  conductivity,  Permeability  co- 
efficient, Sodium,  Mathematical  equations. 

With  increasing  alkalinity  of  clays  when  the  ex- 
changeable sodium  percentage  (ESP)  rises  and  the 
electrical  conductivity  (EC)  is  kept  at  low  values, 
the  relationship  between  the  water  diffusivity  (d) 
and  the  soil  moisture  (theta)  starts  to  be  less  non- 
linear, approaching  a  constant  value.  The  physical 
parameters  of  a  model  soil  (saturated  hydraulic 
conductivity,  relative  unsaturated  hydraulic  con- 
ductivity, pressure  head,  moisture  retention  curve) 
with  D  =  constant,  are  discussed  and  compared  to 
the  observed  values.  Crusting  of  the  surface  due  to 
rain  was  included  in  an  approximate  model  with  D 
=  constant  on  the  surface  of  the  clay  soil  and  the 
induced  shift  of  the  ponding  time  was  examined. 
(See  also  W87-05665)  (Lantz-PTT) 
W87-O5680 


HYDRAULIC  CONDUCTD/ITY  AND  STRUC- 
TURE OF  THREE  AUSTRALIAN  IRRIGATED 
CLAYS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
J.  M.  Cooper. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  129-132,  2  tab,  1  ref. 

Descriptors:  'Permeability  coefficient,  'Australia, 
•Irrigation  effects,  'Clays,  'Soil  water,  'Kerang, 
•Benerembah,  'Narrabri,  Soil  swelling,  Soil  satura- 
tion, Water  table,  Infiltration,  Soil  salinity. 

Swelling  clay  soils  are  widespread  in  the  eastern 
Australian  hinterland,  occupying  about  10  to  the 
8th  ha  of  alluvial  plains.  In  the  management  of 
irrigated  swelling  soil,  hydraulic  conductivity  in 
the  swollen  ('saturated')  state  is  significant  for  pro- 
file drainage,  salt  leaching,  and  the  re-establish- 
ment of  aerobic  root  zone  conditions  following 
irrigation  or  heavy  rainfall.  Three  sites  on  irrigated 
areas  of  alluvial  plains  are  studied,  with  the  aim  to 
examine  the  relationship  between  hydraulic  con- 
ductivity, structure  and  macroporosity.  At  Kerang, 
irrigated  creal  cropping  (not  rice)  and  pasture  pro- 
duction, which  began  some  80  years  ago,  soon  led 
to  shallow  water  tables  and  salinization  of  the  soil. 
At  Benerembah  the  area  has  been  irrigated  for 
some  25  years,  mainly  for  rice,  other  cereals  and 
pasture,  and  the  water  table  is  at   10-15  m  and 
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rising.  At  Narrabri,  irrigation  began  about  20  years 
ago  for  cotton  production,  and  since  then  some  soil 
structural  degradation  has  occurred  as  a  result  of 
tillage  and  other  cropping  operations.  Water  tables 
do  not  occur.  The  identification  of  cylindrical 
rather  than  planar  voids  as  the  significant 
patheways  for  saturated  waterflow  in  the  Kerang 
soil,  provides  an  explanation  for  the  rapid  develop- 
ment of  water  tables  and  consequent  salinity  fol- 
lowing the  advent  of  irrigation.  The  Benerembah 
soil  presents  a  more  difficult  management  problem. 
Porosity  created  by  deep  ripping  or  deep  plough- 
ing in  an  attempt  to  improve  water  entry  into,  and 
drainage  from,  the  profile  is  unlikely  to  persist  for 
long  because  of  high  subsoil  exchangeable  sodium 
percentage  (ESP)  values.  Massive  doses  of  gypsum 
would  be  required  to  lower  the  profile  sodicity 
levels  appreciably.  The  Narrabari  soil  with  low 
ESP  values,  might  be  expected  to  benefit  from 
deep  tillage  because  the  porosity  created  is  likely 
to  be  persistent  and  provide  the  needed  rootzone 
drainage  for  re-establishing  aerobic  conditions 
after  irrigation  and  rain.  In  this  soil,  unlike  the 
others,  mole  drainage  could  perhaps  be  useful.  (See 
also  W87-056765)  (Lantz-PTT) 
W87-05681 


RAPID  CHANGES  IN  SOIL  WATER  SUCTION 
IN  A  CLAYEY  SUBSOIL  DUE  TO  LARGE  MI- 
CROPORES, 

Technische   Univ.    Muenchen   (Germany,    F.R.). 
Lehrstuhl  fuer  Bodenkunde. 
H.  H.  Becher,  and  W.  Vogl. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  133-136,1  fig,  4  ref. 

Descriptors:  *Soil  water,  *Clays,  *Soil  water  suc- 
tion, 'Subsoil,  *Soil  horizons,  'Bavaria,  Macropor- 
osity,  Silt,  Sand,  Wheat,  Corn,  Barley,  Soil  mois- 
ture tension,  Permeability  coefficient,  Loess. 

Monitored  soil  water  tensions  in  the  Tertiary  Hill 
Country  of  Southern  Bavaria,  during  the  growing 
seasons  1978-1980,  showed  unexpectedly  rapid 
changes.  The  soil  in  this  area  is  an  Aquic  Chromu- 
dert  derived  from  Tertiary  calcareous  (up  to  57% 
carbonates)  clay  (37-62%  clay,  22-41%  silt,  4-22% 
sand)  overlain  by  a  thin  loess  layer  (28%  clay,  39% 
silt,  33%  sand).  Smectites  dominate  in  the  Tertiary 
clay.  During  1978-1980,  the  crops  on  the  site  were 
winter  wheat,  winter  barley  followed  by  rape  as 
intercrop,  and  corn,  respectively.  The  smoothed 
soil  water  tension/time  curves  for  depths  >  85  cm 
showed  a  typical  feature  in  the  seasons  1978  and 

1979.  Soil  water  tensions  slowly  increased  by 
about  200  cmWC  within  3-6  wks,  and  rapidly 
decreased  by  the  same  amount  within  7-10  days.  In 

1980,  due  to  much  precipitation  during  the  first 
growing  stages  of  corn  (which  is  well  developed 
late  in  the  season),  soil  water  tensions  were  near  or 
below  OcmWC  in  all  depths  until  corn  was  well 
developed.  Periods  with  high  precipitation  coin- 
cided in  1978  and  1979,  with  a  large  decrease  of 
soil  water  tension  at  all  depths.  The  low  unsaturat- 
ed hydraulic  conductivities  of  the  upper  horizons 
even  at  low  soil  water  tensions  cause  most  of  the 
water  of  a  higher  precipitation  following  a  dry 
period  to  flow  downward,  along  the  walls  of  the 
cracks  developed  during  the  dry  period,  and  not 
into  the  aggregates  of  the  upper  horizons.  The 
very  large  changes  of  soil  water  tension  (e.g.  260 
cmWC  in  the  range  between  100  and  400  cmWC) 
due  to  a  small  change  in  water  content  (2%b.v. 
H20)  of  the  horizons  >  85  cm  depth,  also  cause  a 
rapid  decrease  in  the  soil  water  tension  in  the 
subsoil  horizons.  After  harvest  when  evapotran- 
spiration  is  strongly  reduced,  soil  water  tensions 
within  rooting  depth  decreased  to  about  30- 
50cmWC  for  the  rest  of  the  year.  Although  the 
aggregates  of  the  upper  horizons  swelled  to  some 
extent  due  to  wetting  up  of  the  soil,  the  cracks  are 
more  or  less  intact  in  the  surface  soil  as  well  as  in 
the  subsoil.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05682 


RAINFALL  INFTLTRATION  INTO  SWELLING 
SOILS, 

Instituto   Nacional   de    Investigaciones   Agrarias, 


Cordova  (Spain). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05683 


FTELD  EVIDENCE  FOR  A  TWO-PHASE  SOIL 
WATER  REGIME  IN  CLAY  SOUS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  C.  Armstrong,  and  R.  Arrowsmith. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  142-147,  3  fig,  1  ref. 

Descriptors:  *Soil  water,  *Clays,  *Soil  water 
movement,  *Field  tests,  *Macroporosity,  Model 
studies,  Permeability  coefficient,  Soil  porosity,  Soil 
water  level,  Neutron  probe,  Auger  hole. 

In  clay  soils,  an  important  component  of  soil  water 
movement  is  the  network  of  paths  for  rapid  move- 
ment termed  'macropores'.  The  division  of  water 
into  two  phases,  of  high  and  low  mobility,  has 
proved  useful  for  modelling  soil  water  regimes,  by 
subdividing  the  soil  into  a  system  of  high  conduc- 
tivity and  low  drainable  porosity  representing  the 
macropores,  and  a  second  system  with  very  low 
conductivity  but  high  drainable  porosity  represent- 
ing the  soil  matrix.  The  degree  to  which  the  behav- 
ior of  the  soil  water  system  predicted  by  the  model 
is  reflected  in  observation  was  investigated.  The 
data  reveal  that  in  a  clay  soil,  there  is  a  distinct 
difference  in  mode  of  behavior  between  water 
levels  recorded  in  an  open  auger  hole,  and  the 
profile  water  content  measured  by  a  neutron 
probe.  This  overall  pattern  is  very  similar  to  that 
predicted  by  the  two-phase  model.  (See  also  W87- 
05665)  (Lantz-PTT) 
W87-05684 


INFILTRATION  OF  WATER  INTO  CRACKED 
SOIL, 

Slovenska  Akademia  Vied,  Bratislava  (Czechoslo- 
vakia). Ustav  Hydrologie  a  Hydrauliky. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05685 


ROLE  OF  EARTHWORM  CHANNELS  IN 
WATER  FLOW  ON  A  DRAINED  CLAY  SOIL, 

State  Bureau  for  Land  Reclamation,  Prague 
(Czechoslovakia). 
J.  Urbanek,  and  F.  Dolezal. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  152-155,  3  ref. 

Descriptors:  'Soil  water  movement,  'Earthworm 
channels,  'Water  flow,  'Clays,  'Drainage,  'Soil 
porosity,  Lateral  drains,  Trenches,  Permeability 
coefficient,  Infiltration,  Flow  rate. 

The  geometry  of  tubular  channels  made  by  earth- 
worms and  their  influence  upon  the  drainability  of 
a  clay  soil  was  investigated  at  Praha  4  -  Opatov,  on 
a  meadow,  with  a  drainage  system  installed  40 
years  ago.  Soil  type  (according  approximately  to 
FAO  classification)  was  Gleyic  Luvisol,  clayey, 
with  approximately  50%  of  particles  below  10 
microns  in  topsoil  and  70%  in  subsoil,  wet,  devel- 
oped in  quarternary  deluvial  sediments  over  ordo- 
vic  shales.  The  lateral  drains  were  laid  manually 
into  a  trench  that  was  0,95  m  deep,  and  0,22  m 
wide  at  the  bottom.  Drain  tiles  of  length  0,33  m 
were  covered  by  humous  soil  material  to  a  depth 
of  about  0,15  -  0,20  m  above  the  bottom,  and  the 
trench  was  further  filled  with  mixed  soil  backfill 
material.  The  distance  between  lateral  drains  was 
10  m.  From  the  measurements  of  hydraulic  con- 
ductivity on  large  soil  cores  (diameter  80  mm, 
height  about  70  mm)  with  channels  of  earthworms 
in  them,  the  hydraulic  conductance  of  individual 
channels  (with  diameters  about  7  mm)  appeared  to 
be  about  8  cu  cm/s.  Apparently,  the  natural  flow 
path  of  water  into  the  drain  was  much  more  tortu- 
ous. Insufficient  permeability  of  the  joints  them- 
selves, partially  clogged  with  soil,  was  the  main 


reason  for  the  reduction  of  flow  rate.  Nevertheless, 
the  positive  effect  of  earthworms  upon  the  hydrau- 
lic properties  of  the  backfill  is  evident.  In  the 
vicinity  of  the  drain,  the  channels  of  earthworms 
ran  parallel  to  the  drain.  (See  also  W87-05665) 
(Lantz-PTT) 
W87-05686 


SEASONAL  CHANGES  IN  SOIL-WATER  RE- 
DISTRIBUTION PROCESSES  AFFECTING 
DRAIN  FLOW, 

Birkbeck  Coll.,  London  (England).  Dept.  of  Geog- 
raphy. 

I.  Reid,  and  R.  J.  Parkinson. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  156-159,  1  fig,  2  tab,  5  ref. 

Descriptors:  'Seasonal  variation,  'Soil  water 
movement,  'Soil  water,  'Drainage  patterns,  'Eng- 
land, Drainage  water,  Clays,  Silt,  Sand,  Gravel, 
Saturated  soil,  Permeability  coefficient,  Tile  drain- 
age. 

Tile  drain  outfall  was  recorded  over  four  drainage 
seasons,  from  1977  to  1981,  on  a  mixed  arable/ 
grass  farm  18  km  north  of  central  London,  U.K. 
Ground  slopes  vary  from  0-5  degrees.  The  soil  is  a 
surface  water  gley  (haplaqualf),  and  typically  com- 
prises 55%  clay,  40%  silt  and  5%  sand  and  gravel. 
Saturated  hydraulic  conductivity  is  variable, 
values  of  0.001  m/s  for  the  topsoil  and  0.000001  m/ 
s  for  the  subsoil  being  representative.  Drainflow 
was  continuously  recorded  from  two  herring-bone 
type  networks  (26.5  and  6.0  ha)  and  six  laterals, 
ranging  in  drainage  area  between  0.21  and  0.55  ha. 
Annual  changes  in  soil  water  content  in  a  cracking 
clay  are  shown  to  control  the  character  of  tile 
drain  outfall  through  control  of  the  mechanisms  of 
soil  water  redistribution.  Hydrographs  generated 
by  tile  drain  networks  and  simple  tile  laterals  over 
a  period  of  four  drainage  seasons  are  compared  for: 

(a)  winter  versus  non-winter  storm  differences,  and 

(b)  simple  versus  complex  storm  differences.  The 
observed  variations  are  large  and  related  to  pre- 
rainfall  soil  water  contents  and  soil  conditions.  (See 
also  W87-05665)  (Lantz-PTT) 

W87-05687 


IMPACT  OF  WATER  RELATIONS  OF  VERTI- 
SOLS  ON  IRRIGATION  EN  SUDAN  (FEELD 
STUDIES  ON  GEZIRA  CLAYS), 

Gezira  Univ.,  Wad  Medani  (Sudan). 
O.  A.  Fadl. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  160-166,  3  fig,  6  ref. 

Descriptors:  'Vertisols,  'Soil  water,  'Irrigation 
practices,  'Gezira,  'Sudan,  Blue  Nile  River,  Sea- 
sonal variation,  Flooding,  Soil  salinity,  Drying, 
Neutron  probes,  Gamma  probes,  Soil  swelling. 

The  water  relations  of  the  vertisols  in  central 
Sudan  have  influenced  every  aspect  of  develop- 
ment of  crop  production  and  gravity  irrigation.  Of 
those  fairly  uniform  soils  the  Gezira  Scheme 
covers  900,000  ha  which  are  irrigated  from  the 
Blue  Nile  by  etensive  canals,  paradoxically,  with 
no  drainage  system.  Prior  studies  have  concluded 
that  irrigation  in  the  Gezira  with  Blue  Nile  water 
for  55  years  moved  the  salts  downward,  reduced 
exchangeable  sodium  and  increased  exchangeable 
calcium.  In  an  experimental  site  at  the  Gezira 
Research  Station  flooding  of  dry  plots  in  April 
gave  net  increases  of  between  1236  and  1562  cu  m/ 
ha  of  water  stored  to  110  cm  depth.  A  second 
flooding  of  the  same  basins  in  May  gave  an  aver- 
age increase  of  458  cu  m/ha,  while  the  third  in 
July  added  833  cu  m/ha.  By  the  end  of  July  there 
was  1700  cu  m/ha  of  available  water  to  100  cm 
depth.  Field  measurements  showed  that  subsequent 
irrigations  varied  between  700  and  1500  cu  m/ha. 
The  rates  of  application  depended  on  the  crop,  the 
season  and  the  preceding  period  of  drying.  Thus 
mean  water  intake  of  those  soils  was  primarily 
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influenced  by  the  moisture  content  at  the  time  of 
water  application.  The  effect  of  moisture  changes 
on  dry  density  was  measured  with  neutron  and 
gamma  probes  in  a  field  which  was  irrigated  for 
the  first  time.  Prior  to  flooding,  the  volumetric 
moisture  content  at  10  cm  depth  was  5.3%,  and  the 
dry  density  1.33  g/cu  cm.  The  moisture  at  60  cm 
was  18%  and  the  corresponding  density  1.51  g/cu 
cm.  After  flooding  and  swelling,  the  volumetric 
moisture  at  10  cm  increased  44.9%  and  the  dry 
density  lowered  to  1.17  g/cu  cm.  At  60  cm,  the 
moisture  reached  46%  and  the  density  1.33  g/cu 
cm.  The  changes  of  the  density  of  a  layer  depend- 
ed on  whether  the  swelling  was  free  or  confined 
and  on  the  size  of  the  overburden.  Such  changes 
which  were  caused  by  wetting  and  drying  cycles 
on  those  soils  resulted  in  the  extensive  crack  char- 
acteristics of  the  cultivated  areas.  (See  also  W87- 
05665)  (Lantz-PTT) 
W87-05688 


SEASONAL  CHANGES  OF  HYDRIC  AND 
STRUCTURAL  BEHAVIOUR  IN  CLAY  SOILS 
WITH  SALINE  WATERTABLES  ON  THE 
COAST  OF  LANGUEDOC,  FRANCE, 

Centre  de  Recherches  de  Montpellier  (France). 
J.  C.  Favrot,  R.  Bouzigues,  and  P.  Lagcherie. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  167-170,  5  ref. 

Descriptors:  'Seasonal  variation,  *Soil  salinity, 
•Water  table,  *Languedoc,  'France,  'Clays,  'Soil 
structure,  Salt  pans,  Soil  shrinking,  Soil  swelling, 
Soil  cracking,  Soil  porosity,  Iron,  Irrigation, 
Drainage. 

In  Languedoc,  to  the  west  of  the  'Petit-Rhone' 
River,  halomorphous  clay  soils  take  up  nearly 
25,000  ha.  They  are  located  in  a  flat  area  and  often 
below  sea  level  between  the  coastal  salt  pans,  and 
the  Mediterranean  Sea.  They  are  partly  cultivated 
after  important  hydroagricultural  works  were  car- 
ried out  around  1960  (building  of  dikes,  draining, 
pumping  stations,  irrigation).  The  regional  climate, 
which  is  of  the  temperate  Mediterranean  type, 
causes  wide  seasonal  fluctuation  in  soil  water  con- 
tent and  depth  of  water  table.  Swelling-shrinking 
movements  result  in  pronounced  cracking  phe- 
nomena. The  incidence  of  those  structural  and 
pore  dynamics  on  the  changes  in  consistency  and 
on  the  translocation  of  clay,  iron  and  salts,  was 
studied  at  drainage  experimental  fields.  The  clear 
evolution  of  structural  behavior  caused  by  rainfall 
and  water  table  fluctuation  from  one  season  to 
another,  was  accomplished  by  solid  phase  and 
solute  transport,  as  well  as  biochemical  processes 
and  affected  directly  the  efficiency  of  the  irrigation 
and  drainage  system.  (See  also  W87-05665)  (Lantz- 
PTT) 
W87-05689 


WATER  REGIME  OF  A  MOLE  DRAINAGE  EX- 
PERIMENT ON  A  HEAVY  CLAY  SOJX  OF 
THE  SOLOGNE  AREA  (FRANCE), 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

B.  Lesaffre,  M.  Normand,  and  G.  Valencia. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  171-177,  1  fig,  5  tab,  13  ref. 

Descriptors:  'Mole  drainage,  'Soil  drainage, 
•Clays,  *Sologne,  'France,  'Soil  water,  Drainage 
systems,  Soil  structure,  Plasticity,  Seasonal  varia- 
tion, Flow  rates,  Rainfall  infiltration. 

The  procedure  of  'reference  areas'  to  find  out  the 
most  suitable  drainage  methods  has  shown  that 
classical  drainage  methods  are  unsuitable  for  the 
heavy  clay  soil  of  the  Sologne  area,  located  1 50  km 
south  of  Paris.  Mole  drainage  seems  appropriate 
for  this  soil  because  of  the  low  permeability.  The 
high  clay  content,  structural  stability  and  high 
plasticity   should    allow   good   durability   of  the 


moles.  Soil  was  monitored  using  rainfall  gauges, 
discharge  recorders,  gamma-neutronic  probes  and 
piezometers.  The  analysis  of  outflow  coefficients, 
or  restitution  rates,  shows  two  important  points: 
(1)  except  during  winter,  when  the  outflow  coeffi- 
cient reaches  almost  100%  in  February,  it  remains 
rather  low  because  part  of  the  rain  serves  to  re- 
plenish the  moisture  deficit;  and  (2)  the  highest 
peak  flow  rates  occur  during  rainfall  of  more  than 
23  mm/day.  If  the  rainfall  exceeds  this  value,  sur- 
face runoff  starts,  causing  at  the  same  time  a  de- 
crease of  the  outflow  coefficient.  (See  also  W87- 
05665)  (Lantz-PTT) 
W87-05690 


SOIL  VARIABILITY  AND  HYDRAULIC  RE- 
STRICTIONS IN  THE  MARSHLAND  OF  THE 
WEST  CENTRAL  ATLANTIC  REGION  OF 
FRANCE, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Cestas  Princi- 
pal (France).  Div.  Hydraulique  Agricole. 
P.  Collas,  L.  Damour,  and  Y.  Pons. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
pi  78- 184,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Soil  water,  •Hydraulic  properties, 
•Marshes,  •France,  *Drainage,  Wetlands,  Soil  sa- 
linity, Soil  management,  Tillage,  Crops. 

The  marshlands  of  the  French  west  central  Atlan- 
tic region  cover  an  area  of  nearly  250,000  ha 
between  the  Villaine  in  the  north  and  the  Gironde 
in  the  south.  The  marsh  soils  are  known  as  'Bri  and 
are  usually  clay  soils  (40  to  60%  clay),  often  saline 
and  sodic.  The  marshes  are  not  everywhere 
drained  to  the  same  extent  and  even  where  the 
collective  management  of  main  drainage  system  is 
efficacious,  it  is  not  systematically  extended  to  field 
drainage,  although  this  is  an  essential  requirement 
for  any  step  toward  more  intensified  agriculture. 
Defective  water  management,  deficiencies  in  elec- 
trical energy  availability,  the  unsuitability  of  farm- 
ing structure  and  the  difficulties  of  soil  tillage, 
explain  the  prevalence  of  natural  grassland  and  its 
extensive  use  (0,6  UGB/ha),  which  leads  to  poor 
economic  results.  Observations  on  drained  plots 
revealed  the  extreme  interdependence  between  soil 
type,  drainage  system,  soil  tillage  and  crop  se- 
quence. Different  hydraulic  performance  of  soils 
leads  to  a  whole  series  of  consequences,  the  most 
important  of  which  are:  (1)  main  drainage  system; 
(2)  field  subsurface  drainage  (spacing,  slope,  col- 
lectors, construction);  (3)  soil  evaluation  after 
drainage;  (4)  tillage;  (5)  range  of  suitable  crops;  and 
(6)  environment.  Knowledge  about  the  hydraulic 
performance  and  its  effect,  becomes  of  prime  im- 
portance since  it  enables  one  to  adjust  the  means 
and  systems  of  production  to  the  possibilities  of  the 
soil.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05691 


SIMULATION  OF  THE  HYDRAULIC  BEHAV- 
IOUR OF  A  PLOT  OF  DRAINED  AND  TILLED 
MARSHLAND, 

J.  Duprat. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  185-190,  2  fig. 

Descriptors:  "Simulation  analysis,  'Hydraulic 
properties,  'Marshes,  'Drainage,  'Hydraulic 
models,  'Soil  water,  Mathematical  models,  Soil 
management,  Soil  porosity,  Tillage,  Agriculture, 
Seasonal  variation. 

A  model  of  the  hydraulic  functioning  of  a  drained 
marshy  soil  was  mathematical  constructed  by  ac- 
curately following  a  pedological  model  which  dia- 
grammatically  represents  the  soil  profile  and  its 
variations  in  behavior  owing  to  varying  water 
contents  throughout  the  year.  The  soil  profile  was 
split  up  into  three  layers  referred  to  as  A,  E  and  U 
respectively.  Layer  A,  which  ranged  from  0  to  50 
cm  in  depth,  was  limited  at  the  based  by  a  com- 
pacted floor.  Layer  E  (from  50  to  90  cm)  was 


considered  to  be  constant  in  volume  so  that  the 
total  porosity  is  fixed  and  the  microporosity  devel- 
ops, on  swelling,  with  loss  of  macroporosity.  U, 
below  90  cm,  with  its  lower  limit  fixed  at  210  cm, 
was  considered  to  be  an  ordinary  reservoir  in 
which  no  distinction  is  made  between  free  and 
immobilized  water.  Input  data  were  the  daily  rain 
and  P.E.T.  (Potential  Evapotranspiration),  to 
which  were  added  temperatures  during  spells  of 
frost.  The  operation  of  the  hydraulic  model  re- 
quired a  certain  number  of  parameters,  such  as  the 
minimum  and  maximum  volumes  of  the  micropor- 
osity and  the  macroporosity  for  A  and  E,  the 
porosity  of  the  reservoir  U,  as  well  as  parametric 
relationships.  These  were  derived  from  measure- 
ments earned  out  for  this  purpose  in  the  field  and/ 
or  from  model  adjustment.  By  comparing  the  cal- 
endar of  tillage  possibilities  and  the  farming  calen- 
dar, conclusions  can  be  drawn  about  the  feasibility 
of  different  farming  operations.  (See  also  W87- 
05665)  (Lantz-PTT) 
W87-05692 


HYDRAULIC  AND  HYDROLOGICAL  OPER- 
ATING OF  A  FEELD  EXPERIMENT  IN  LOR- 
RAINE HEAVY  CLAY  SOIL  OVER  A  PERIOD 
OF  EIGHT  YEARS, 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

B.  Lesaffre,  R.  Morel,  A.  Kinjo,  L.  Florentin,  and 
F.  Jacquin. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  191-196,  3  fig,  2  tab,  13  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Infil- 
tration, 'Hydraulic  properties,  'Soil  water,  'Field 
tests,  'Lorraine,  'France,  Clays,  Statistical  analy- 
sis, Rainfall,  Flow  rate,  Discharge,  Soil  saturation, 
Soil  swelling,  Soil  shrinking,  Soil  properties,  Peak 
flow. 

The  statistical  analysis  of  rainfall  and  flow  rate 
discharge  data  over  a  period  of  eight  years,  in 
Lorraine,  France,  shows  simultaneously  the  simi- 
larity of  the  drainage  operating  in  any  soil  tempo- 
rarily waterlogged,  and  the  differences  according 
to  the  soil  type  nature  and  constituents.  The  drain- 
age outflow  coefficient  is  higher  in  the  pelosol  than 
in  the  leached  brown  soil,  because  of  its  swelling 
and  shrinking  property  and  its  position  in  the 
catena.  The  peak  flows  are  higher  in  the  pelosol, 
because  of  its  low  permeability  and  its  slope.  The 
amount  of  surface  flow  is  therefore  bigger,  as  is  the 
yield  of  solutes,  which  is  linked  to  the  exchange 
complex.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05693 


TRJTIATED  WATER  MOVEMENT  IN  CLAY 
SODLS  OF  A  SMALL  CATCHMENT  UNDER 
TROPICAL  RAINFOREST  IN  NORTH-EAST 
QUEENSLAND, 

James  Cook  Univ.  of  North  Queensland,  Towns- 
ville  (Australia). 

M.  Bonell,  D.  S.  Cassells,  and  D.  A.  Gilmour. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  197-201,  2  fig,  2  tab,  8  ref. 

Descriptors:  'Soil  water  movement,  'Flow  profile, 
•Flow  rate,  'Clays,  'Queensland,  'Australia, 
•Tritium,  'Tracers,  Tropical  regions,  Catchment 
areas,  Radioactive  tracers. 

Tritiated  water  was  used  to  trace  soil  water  move- 
ment in  kaolinitic  clays  below  the  active  surface 
and  subsurface  stormflow  layer,  >0.2  m,  at  two 
contrasting  sites  in  a  tropical  rainforest  catchments 
in  north-east  Queensland.  Mean  annual  rainfall  is 
4239  mm  with  a  marked  concentration  (63.5%)  in 
the  summer  months  December  to  March.  The  deep 
(6  m)  Ultisols-Inceptisols  range  from  light  to 
medium  clay,  with  a  fine  to  moderate  blocky  struc- 
ture and  the  largely   kaolinitic  clay  content  in- 
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reases  to  a  maximum  of  51%  at  the  0.4-0.5  m 
epth.  The  experiment  shows  that  both  interstitial 
iston  flow  and  preferential  flow  can  occur  simul- 
ineously  in  these  heterogeneous  clays  under  low 
latric  potentials.  The  effect  of  spatial  variability  of 
ydrauhc  properties  has  also  been  demonstrated, 
[owever,  the  long  soil  water  transit  times,  espe- 
ially  below  1.0  m,  have  management  implications, 
arge  areas  of  former  tropical  rainforest  have  been 
leared  for  sugar  cane  fanning  and  high  chemical 
iputs  are  required  to  maintain  productivity  levels 
>  offset  intense  leaching  of  the  surface  layers  by 
iteral  stormflow.  These  results  indicate  the  poten- 
al  for  accumulation  of  agricultural  chemicals  in 
le  lower  layers  despite  the  high  rainfalls.  (See  also 
^87-05665)  (Lantz-PTT) 
/87-05694 


ACTORS    CONDITIONING    THE    SURFACE 

WATERLOGGING  OF  LEACHED  CLAY  CHER- 

IOZEMS  IN  BULGARIA, 

I.  Pencov,  B.  Djuninski,  and  T.  Palaveev. 

*4:  Proceedings  of  the  ISSS  Symposium  on  Water 

ad  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 

ational  Institute  for  Land  Reclamation  and  Im- 

rovement,  The  Netherlands.  ILRI  Publication  37. 

202-204,  1  tab,  4  ref. 

tescriptors:  *Waterlogging,  *Soil  water,  *Soil 
ituration,  'Bulgaria,  'Clay,  Permeability,  Soil  po- 
lity, Bulk  density,  Montmorillonite,  Magnesium, 
oil  compaction. 

ow  water  permeability  in  leached  clay  cherno- 
ems  in  Bulgaria,,  is  thought  to  be  due  to  the 
>Uowing  factors:  (1)  there  is  a  high  clay  content 
rhich  varies  between  48%  and  62%;  and  (2)  in 
art  of  the  soils,  the  percentage  of  exchangeable 
Ig  is  relatively  high  (20%  to  40%  of  adsorbed 
ations).  In  addition,  the  following  properties 
ppear  to  play  a  role:  (1)  the  water  content  at  field 
apacity  is  high;  (2)  two  horizons  are  compact 
nth  a  bulk  density  of  1.4  gm  to  1.5  gm/cu  m  at 
eld  water  capacity  and  1.9  gm/cu  m  in  dry  soil; 
nd  (3)  the  porosity  is  high.  The  negative  influence 
f  the  agrotechnical  activity  of  man  has  been  evi- 
ent  by  tillage  with  big  agricultural  machines, 
.hich  is  sometimes  performed  at  high  moisture 
ontents.  This  leads  to  compaction  of  the  soil, 
ecrease  in  the  humus  content  of  the  fallow  land 
nd  soil  structure  degradation.  Ploughing  at  a  con- 
tant  depth  has  caused  the  formation  of  slowly 
ermeable  plowpans.  (See  also  W87-05665)  (Lantz- 
TT) 
V87-05695 


VATER  AND  SOLUTE  MOVEMENT  IN  A 
ffiAVY  CLAY  SODL, 

Commonwealth  Scientific  and  Industrial  Research 
)rganization,  Canberra  (Australia).  Div.  of  Soils. 
).  E.  Smiles,  and  W.  J.  Bond. 
N:  Proceedings  of  the  ISSS  Symposium  on  Water 
nd  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
ationa]  Institute  for  Land  Reclamation  and  Im- 
irovement,  The  Netherlands.  ILRI  Publication  37. 
'  205-219,  3  fig,  18  ref. 

descriptors:  *Leaching,  'Soil  water,  *Clays,  *Soil 
vater  movement,  *Solute  transport,  'Calcium 
hloride,  *Path  of  pollutants,  Flow  profile,  Unsatu- 
ated  flow,  Theoretical  analysis,  Chemical  analysis, 
ilathematical  studies,  Research  priorities. 

iolute  movement  in  soil  is  conventionally  de- 
cribed  in  terms  of  diffusive  forces  that  affect  the 
listribution  of  the  salt  relative  to  the  water,  and 
ionvective  effects  due  to  soil  water  flow.  A  series 
)f  experiments  was  conducted  that  illustrate  the 
ipplication  of  these  ideas  to  CaC12  movement 
luring  non-steady,  unsaturated  water  flow  in  sand, 
md  in  a  structurally  stable  heavy  clay  soil.  The 
esults  are  discussed  in  terms  of  simple  concepts  in 
oil  water  theory,  and  surface  physical  chemistry. 
Some  areas  where  further  experimental  and  theo- 
etical  work  is  possible  are:  (a)  mixed  cation  sys- 
ems;  (b)  strongly  structured  soils;  and  (c)  structur- 
illy  unstable  soils.  (See  also  W87-05665)  (Lantz- 
PTT) 
IV87-05696 


ANALYSIS     OF    SOLUTE    MOVEMENT     IN 

STRUCTURED  SOILS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05697 


SALT  TRANSPORT  IN  HEAVY  CLAY  SOU., 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05698 


EFFECT  OF  ANION  EXCLUSION  ON  SOLUTE 
TRANSPORT  ES  SODL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05699 


EVALUATING  A  MODEL  FOR  NITRATE 
LEACfflNG  IN  CLAY  SODLS  WITH  MACRO- 
PORES, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. . 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05700 


SOILS  AND  SOLUTE  PATTERNS  EN  RE- 
CLAIMED ESTUARINE  MARSHLAND  IN 
SOUTH-EAST  ENGLAND, 

Rothamsted  Experimental  Station,  Harpenden 
(England). 

P.  J.  Loveland,  R.  G.  Sturdy,  and  J.  Hazelden. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  252-257,  2  fig,  2  tab,  5  ref. 

Descriptors:  'Saline  soils,  'Leaching,  'Floods, 
•Marshes,  'England,  'Solute  tranport,  'Path  of 
pollutants,  'Soil  water,  Land  reclamation,  Clays, 
Soil  permeability,  Sodium,  Electrical  conductivity, 
Organic  carbon,  Calcium  carbonate,  Land  use,  Soil 
properties,  Wetlands. 

The  heavy  clay  soils  of  embanked  marshes  border- 
ing the  Thames  Estuary  in  Kent  were  last  flooded 
by  the  sea  in  1953.  Some  land  has  been  drained  in 
the  last  10-15  years  to  allow  cereal  production,  but 
blocking  of  the  pipe  drains  with  dispersed  clay, 
followed  by  structural  collapse  and  crop  failure  is 
widespread.  The  soils  are  Typic  Fluvaquents  with 
a  saline  horizon  (Electrical  Conductivyt  >  4 
mmho/cm)  within  1  m  of  the  soil  surface.  Like  the 
'knip'  or  'knick'  soils  of  The  Netherlands  and 
North  Germany,  the  subsoils  have  small  pereabi- 
lity,  large  exchangeable  sodium  percentage  and 
Ca:Mg  <  3.  This  paper  reports  the  preliminary 
findings  of  an  investigation  of  relationships  be- 
tween soil  chemical  and  physical  properties  (ex- 
changeable sodium  percentage,  electrical  conduc- 
tivity, dispersion  rates,  organic  carbon,  calcium 
carbonates),  microrelief  and  land  use  history.  (See 
also  W87-05665)  (Lantz-PTT) 
W87-05701 


TRANSPORT     OF     SOLUTE     EN     HIGHLY 
STRUCTURED  SOILS, 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05702 


SOLUTE  DISPLACEMENT  THROUGH  A  REN- 
DZENA, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05703 


SOME  THEORETICAL  ASPECTS  OF  THE  IN- 
FLUENCE OF  SODL-ROOT  CONTACT  ON 
UPTAKE  AND  TRANSPORT  OF  NUTTUENTS 
AND  WATER, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 


P.  de  Willigen. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  268-275,  4  fig,  2  tab,  8  ref. 

Descriptors:  'Theoretical  analysis,  'Solute  trans- 
port, 'Soil  water,  'Roots,  'Mathematical  studies, 
Nutrients,  Mathematical  equations,  Soil  shrinkage, 
Mathematical  analysis. 

The  importance  of  limited  soil-root  contact  with 
respect  to  transport  of  soil  water  toward  the  plant 
root  has  been  recognized  for  some  time.  The  prob- 
ability of  limited  soil-root  contact  is  greater  the 
heavier  the  soil.  To  investigate  the  consequences  of 
limited  soil-root  contact  for  the  uptake  of  water 
and  nutrients,  the  situation  whereby  a  gap  develops 
at  port  of  the  soil-root  interface  due  to  shrinkage  of 
the  soil  and/or  the  root,  was  studied  via  mathemat- 
ical methods.  The  equations  and  their  interpreta- 
tion are  presented;  under  the  conditions  chosen, 
the  effect  of  soil-root  contact  is  only  slight  com- 
pared with  the  effect  it  has  on  the  availability  of 
nutrients.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05704 


CMPROVEMENT  EN  LEACfflNG  EFFICIENCY 
OF  A  SDLTY  CLAY  LOAM  SODL  THROUGH 
APPLICATION  OF  SAND, 

Central  Soil  Salinity  Research  Inst.,  Port  Canning 
(India). 

H.  S.  Sen,  and  A.  K.  Bandyopadhyay. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  276-278,  1  fig,  3  ref. 

Descriptors:  'Leaching,  'Soil  water,  'Silt,  'Clay, 
'Loam,  'Sand,  'Mathematical  analysis,  Desaliniza- 
tion,  PermeabUity  coefficient,  Soil  porosity,  Math- 
ematical equations. 

Desalinization  of  heavy  textured  soils  through 
leaching  is  limited  by  their  low  hydraulic  conduc- 
tivity. An  attempt  has  been  made  to  improve 
leaching  efficiency  by  altering  the  pore  size  distri- 
bution at  the  surface  through  application  of  sand. 
Data  acquired  through  the  use  of  lysimeters  with  a 
silty  clay-loam  profile,  with  and  without  sand,  was 
analyzed  using  mathematical  methods.  The  results 
clearly  show  a  favorable  influence  of  the  sand 
mixed  with  the  top  soil  upon  the  leaching  efficien- 
cy. (See  also  W87-05665)  (Lantz-PTT) 
W87-05705 


MODELLENG  THE  ENTERACTION  BETWEEN 
SOLUTE  LEACfflNG  AND  ENTRA-PED  DIFFU- 
SION IN  CLAY  SODLS, 

Rothamsted     Experimental     Station,     Harpenden 
(England). 
T.  M.  Addiscott. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  279-297,  4  fig,  2  tab,  13  ref. 

Descriptors:  'Model  studies,  'Solute  transport, 
'Leaching,  'Soil  water,  'Clays,  'Path  of  pollut- 
ants, Mathematical  model,  Mathematical  analysis, 
Simulation  analysis. 

A  simple  model  treats  the  soil  profile  in  layers, 
each  containing  a  mobile  phase  that  can  be  dis- 
placed by  rainfall  and  an  immobile  phase  held  in 
cubic  peds,  with  inter-phase  solute  movement  oc- 
curring by  diffusion.  This  was  tested  against  exper- 
imental analogues  consisting  of  columns  of  chalk 
cubes  and  then  used  to  simulate  the  effects  of  ped 
size  and  other  variates  on  solute  retention  by  clay 
soils  undergoing  leaching.  The  increase  in  solute 
retention  due  to  the  presence  of  an  immobile  phase 
is  supplemented  by  retention  arising  from  the  fact 
that  solute  movement  between  the  phases  occurs 
by  diffusion  and  never  proceeds  to  equilibrium. 
The  simulations  showed  this  extra  retention  to 
become  potentially  more  important  as  cumulative 
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rainfall  and  then  potential  leaching,  increased.  The 
extent  to  which  this  extra  retention  occurs  depends 
on  the  size  and  diffusional  impedance  of  the  peds, 
but  was  also  strongly  influenced  in  the  simulations 
by  the  pattern  of  rainfall.  Whether  the  ped  sizes 
were  uniform  or  normally  or  log-normally  distrib- 
uted also  affected  this  retention  appreciably.  Simu- 
lations that  took  account  of  anion  exclusion 
showed  that  salts  became  more  strongly  retained  as 
their  concentrations  declined.  (Author's  abstract) 
W87-O5706 


USING  SOIL  MORPHOLOGY  TO  DEVELOP 
MEASUREMENT  METHODS  AND  SIMULA- 
TION TECHNIQUES  FOR  WATER  MOVE- 
MENT IN  HEAVY  CLAY  SODLS, 

Stichting     voor     Bodemkartering,     Wageningen 
(Netherlands). 
J.  Bouma. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  298-315,  4  fig,  19  ref. 

Descriptors:  *Soil  water  movement,  'Soil  water, 
•Soil  morphology,  'Simulation  analysis,  *Clay, 
Soil  porosity,  Computer  models,  Model  studies, 
Pore  size,  Soil  cracking,  Gypsum. 

Soil  morphology  data,  in  terms  of  number,  size  and 
length  of  large  soil  pores/unit  surface  area,  are 
used  to  define:  (1)  optimal  sample  sizes  for  physical 
measurements  and  (2)  computer  simulation  models 
for  water  movement  in  heavy  clay  soils.  The  simu- 
lation models  use  standard  numerical  procedures  to 
predict  vertical  and  horizontal  fluxes,  while  mor- 
phology data  provide  boundary  conditions  for  the 
flow  system.  The  morphological  techniques  being 
used  require  not  only  a  description  but  also  appli- 
cation of  staining  and/or  filling  of  large  pores  with 
gypsum.  Examples  are  discussed  for  cracks  (planar 
voids)  and  cylindrical  worm-channels.  Soil  mor- 
phology provides  data  that  cannot  be  obtained 
with  physical  methods.  Hopwever,  such  data  are 
only  relevant  for  characterizing  water  movement 
when  applied  in  a  soil  physical  context.  (See  also 
W87-05665)  (Author's  abstract) 
W87-O5707 


NMR  MEASUREMENT  OF  WATER  IN  CLAY, 

Soil  Conservation  Service,  College  Park,  MD. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-05708 


TIME    RESPONSE    CHARACTERISTICS    OF 
TENSIOMETERS  IN  HEAVY  CLAY  SODLS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  7B. 

W87-05709 


MOISTURE  CHARACTERISTIC  OF  HEAVY 
CLAY  SODLS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
L.  Stroosnijder,  and  G.  H.  Bolt. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  324-329,  9  fig,  3  ref. 

Descriptors:  *Soil  water,  'Clays,  'Soil  pressure, 
Soil  moisture  meters,  Tensiometers,  Soil  shrinking, 
Soil  swelling,  Soil  load,  Void  ratio. 

In  dealing  with  problems  of  flow  of  water  in 
unsaturated  soils,  there  is  need  for  a  relationship 
between  the  volume  fraction  of  water  and  an  ap- 
propriate component  of  the  water  potential.  In 
rigid  soils,  the  relation  between  the  matrix  poten- 
tial and  the  volume  fraction  of  water,  is  named  the 
moisture  characteristic  or  rententivity  curve  of  the 
soil.  Studies  of  the  moisture  characteristics  of  soils 
indicate  that  there  are  four  variables  which  de- 
scribe shrinkage  and  drying  of  heavy  clay  soil:  the 
moisture  ratio,  the  pressure  determined  with  a 
tensiometer,  the  load  on  the  soil,  and  the  void 
ratio.  (See  also  W87-05665)  (Lantz-PTT) 


W87-O5710 


COMPUTER  OPTIMIZATION  OF  A  HEAVY 
SOIL  DRAINAGE  SYSTEM  BY  TWO-DIMEN- 
SIONAL SATURATED-UNSATURATED 
WATER  FLOW  MODELING, 

Institute  of  Soil  Science  and  Yield  Prediction, 
Sofia  (Bulgaria). 

N.  Shopsky,  I.  Nickolov,  and  E.  Doneva. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  330-333,  2  tab,  9  ref. 

Descriptors:  'Soil  water,  'Soil  water  movement, 
•Drainage  systems,  'Computer  models,  'Flow 
profiles,  •Bulgaria,  Saturated  flow,  Unsaturated 
flow,  Permeability  coefficient,  Mathematical 
models,  Mathematical  analysis,  Tube  drainage, 
Mole  drainage,  Hydraulic  properties. 

In  Bulgaria,  more  than  10%  of  the  area  under 
cultivation  is  occupied  by  surface  flooded  soils. 
These  areas  have  low  permeabilities  in  the  upper 
layer.  For  high  and  stable  yields  to  be  obtained, 
scientific  and  engineering  problems  have  to  be 
solved.  The  objective  of  the  present  investigation 
is  the  optimization  of  an  amelioration  system  cov- 
ering an  area  of  2,000  ha  of  surface  flooded  area 
with  heavy  clay  soils,  in  the  Mikhailovgrad  district 
of  North  Bulgaria.  In  this  optimization,  a  method 
of  mathematical  modelling  of  soil  water  transfer 
was  used.  It  allowed  a  selection  among  all  possible 
variations  of  the  grid  system  to  attain  the  best 
technical  characteristics.  Then  the  optimal  variant 
was  singled  out  combining  good  hydraulic  charac- 
teristics with  suitable  economic  indexes.  Calcula- 
tions were  made  for  three  types  of  drain  grid 
systems:  (1)  tube  drainage,  (2)  tube  drainage  com- 
bined with  deep  loosening  at  60,  80,  or  100  cm 
below  the  surface,  and  (3)  mole  drainage  combined 
with  relatively  widely  spaced  tube  drainage.  The 
results  of  the  study  show  that  the  best  drainage 
system  consists  of  drains  at  a  depth  of  1.3  m  below 
the  surface,  with  spacings  of  25  m.  Drains  are 
placed  in  sand  and  gravel  filters.  The  soil  should  be 
loosened  every  four  years.  Thus,  a  management 
system  is  obtained  that  optimizes  hydraulic  and 
economic  aspects.  (See  also  W87-05665)  (Lantz- 
PTT) 
W87-05711 


USE  OF  THE  NEUTRON  PROBE  AND  TEN- 
SIOMETERS TO  MONITOR  GRAVITY  IRRI- 
GATION IN  SODLS  OF  LOW  PERMEABDLITY, 

Societe   Grenobloise   d'Etudes   et   d' Applications 
Hydrauliques  (France). 
J.  M.  Allard,  and  O.  Auriol. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  334-341,  4  fig,  5  ref,  append. 

Descriptors:  *Soil  water,  *Neutron  probe,  'Ten- 
siometers, 'Irrigation,  'Kirkuk,  'Iraq,  Permeabil- 
ity coefficient,  Soil  porosity,  Irrigation  practices. 

Using  a  neutron  probe,  it  has  been  possible  to 
determine  the  behavior  of  a  soil  of  low  permeabil- 
ity under  irrigation  in  the  Kirkuk  region  of  Iraq, 
and  to  assess  its  change  during  the  irrigation  sea- 
sons via  regular  in-situ  soil  humidity  measure- 
ments. The  conclusions  that  can  be  drawn  from 
these  experiments  concern:  the  irrigation  applica- 
tions which,  under  present  conditions,  should  be 
more  frequent  and  of  shorter  duration  because  of 
the  low  soil  permeability;  working  of  the  soil, 
subsoiling  in  particular,  to  a  depth  of  60  -  80  cm 
before  planting  crops  in  the  fields,  which  improves 
water  infiltration  at  depth;  and  the  volumes  of 
irrigation  water  to  be  provided  in  the  future  irriga- 
tion area  which  will  have  to  be  revised  upward 
because  of  the  low  efficiency  of  field  irrigation. 
(See  also  W87-05665)  (Lantz-PTT) 
W87-05712 


ROLE  OF  STRUCTURE  FOR  THE  COMPRESS- 
D3DLITY  AND  TRAFFICABDLrTY  OF  HEAVY 
CLAY  SODLS, 


Bayreuth  Univ.  (Germany,  F.R.).  Abt.  Bodenphy- 

sik. 

For  primary  bibliographic  entry   see   Field   8D. 

W87-05713 


MEASUREMENT  OF  SOIL  STRUCTURAL  PA- 
RAMETERS BY  IMAGE  ANALYSIS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For   primary   bibliographic   entry  see   Field   8D. 

W87-05714 


SODL   WATER    HYDROLOGY:   SIMULATION 
FOR  WATER  BALANCE  COMPUTATIONS, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-05731 


FIELD  VALIDATION  OF  SODL  MOISTURE 
MODELS  FOR  WATER  BALANCE  ESTIMA- 
TION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05732 


2H.  Lakes 


LONGITUDINAL-VERTICAL  HYDRODYNA- 
MICS AND  TRANSPORT  WITH  CHEMICAL 
EQUILIBRIA  FOR  LAKE  POWELL  AND  LAKE 
MEAD, 

Edinger  (J.E.)  Associates,  Inc.,  Wayne,  PA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05184 


LAKE  BROKOPONDO:  FILLING  PHASE  LIM- 
NOLOGY OF  A  MAN-MADE  LAKE  IN  THE 
HUMTD  TROPICS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

J.  Van  der  Heide. 

Offsetdrukkerij  Kanters  B.V.,  Alblasserdam,  The 

Netherlands.  1982.  428  p. 

Descriptors:  'Limnology,  'Lake  Brokopondo, 
•Suriname  River,  'Rain  forests,  'Plankton,  'Ther- 
mal stratification,  'Lakes,  'Reservoirs,  Chloro- 
phyta,  Bacillariaphyta,  Euglenophyta,  Gastroticha, 
Epiliminion,  Dissolved  Oxygen,  Hypolimnion, 
Desmids,  Chlorococcales,  South  America,  Chemi- 
cal analysis,  Humid  areas,  Lake  classification. 

Lake  Brokopondo  was  created  by  the  damming  of 
the  Suriname  River  (Suriname,  South  America)  in 
February  1964  for  the  production  of  hydro-electric 
energy.  The  limnological  effects  accompanying  the 
creation  of  the  the  reservoir  were  studied  by  sam- 
pling plankton  and  abiotic  parameters  during  the 
filling  phase.  The  geomorphological  and  climato- 
logical  setting  is  described  and  the  physical  and 
chemical  observations  analysed.  Samples  were 
taken  of  the  temperature,  electrical  conductivity, 
Secchi  disk  visibility,  dissolved  oxygen  content, 
and  plankton  composition.  Five  stations  were  mon- 
itored weekly,  the  whole  lake  was  transected  at 
greater  intervals,  and  streams  above  and  below  the 
lake  area  were  investigated  incidentally.  Immedi- 
ately upon  inundation  of  forest  grounds,  severe 
deoxygenation  and  fish  mortality  occurred.  Eug- 
lenophyta and  Gastrotricha  were  characteristic 
plankton  components  during  this  'transitional' 
stage.  When  the  water  became  stagnant,  a  lacus- 
trine thermal  stratification  developed.  The  thick- 
ness of  the  epilimnion  increased  from  1964  to  1967, 
at  a  maximum  depth  of  38  m.  The  oxygen  content 
of  the  epilimnion  generally  increased  in  the  same 
period.  It  could  reach  the  saturation  point  in  'sum- 
mers' in  superficial  layers,  below  which  a  steep 
oxycline  existed  along  with  the  thermocline.  As 
there  was  no  overturn,  the  hypolimnion  remained 
anoxic  all  the  time.  The  amount  of  electrolyte* 
increased  drastically  in  deep  regions.  Anoxic, 
highly  reductive  hypolimnion  was  released  into  the 
downstream  part  of  the  river  when  the  power 
station  started  operating.   Vertical  exchange  oc- 
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:ured  in  the  'winter'  periods,  as  indicated  by  a 
lecrease  in  epilimnetic  oxygen  content,  and  a 
eturn  of  transitional'  plankton.  Climatological 
ind  hydrological  data  suggest  that  complete 
nixing  should  have  occured  in  'winters',  but  the 
■estraining  effect  of  the  drowned  forest  probably 
nhibited  this.  The  general  long  term  phytoplank- 
on  succesion  in  the  lake  was  from  Euglenophyta 
oa  Chlorococcales  to  Desmids.  Blooms  developed 
)ften,  but  Cyanophyta  remained  scarce.  Mucilagi- 
ious  green  algae  were  generally  dominant.  Pri- 
nary  productivity  was  high.  Rotifera  were  well 
^presented.  The  information  available  about  the 
Uling  phase  of  this  lake  may  be  useful  for  the 
>rediction  of  developments  in  planned  reservoirs 
n  the  humid  tropics.  (Ram-PTT) 
V87-05255 


SEWAGE  SLUDGE  AS  AN  ACIDITY  FILTER 
•OR  GROUNDWATER-FED  LAKES, 

'reshwater    Biological    Association,    Ambleside 

England). 

'or  primary  bibhographic  entry  see  Field   5G. 

V87-05259 


iPIPHYLLOUS  ALGAL  COLONIZATION  OF 
SLODEA  CANADENSIS  MICHX.:  COMMUNI- 
rY  STRUCTURE  AND  DEVELOPMENT, 

3ath  Univ.  (England).  School  of  Biological  Sci- 

snces. 

3.  M.  Patterson,  and  S.  J.  L.  Wright. 

■few  Phytologist  NEPHAV,  Vol.   103,  No.  4,  p 

(09-819,  August  1986.  6  fig,  2  tab,  17  ref. 

Descriptors:  *Algal  growth,  'Epiphytes,  'Macro- 
>hytes,  Electron  microscopy,  Colonization, 
Leaves,  Plant  growth. 

["he  initiation  and  development  of  an  epiphyllous 
dgal  community  on  the  aquatic  macrophyte 
Blodea  canadensis  Michx.  were  described  using 
ight  and  scanning  electron  microscopy.  From  ini- 
ial  discrete  colonizing  cells,  a  confluent  matrix 
developed  which  included  bacteria,  algae,  fungi, 
jrotozoa,  mucilage  and  inorganic  particles.  The 
nicrotopography  of  the  leaf  affected  the  initial 
:olonization  and  influenced  the  growth  of  certain 
ipecies.  The  tips,  bases  and  edges  of  the  leaves 
were  the  first  areas  to  become  colonized.  As  the 
ige  of  the  leaves  increased,  the  density  of  the 
spiphyllon  increased  and  the  structure  of  the  com- 
munity changed.  On  young  leaves,  the  Chloro- 
phyta  represented  80%  of  the  community  standing 
nop  while  on  pre-senescent  leaves  this  proportion 
was  reduced  to  52%.  The  Bacillariophyta  in- 
leased  in  proportional  representation  from  17% 
an  young  leaves  to  47%  on  older  leaves.  (Author's 
lbs tract) 
W87-05269 


NITROGEN  FIXATION  EN  AN  OLIGOTRO- 
PfflC,  SALINE  DESERT  LAKE:  PYRAMID 
LAKE,  NEVADA, 

California  Univ.,  Berkeley.  Div.  of  Sanitary,  Envi- 
ronmental, Coastal,  and  Hydraulic  Engineering. 
A.  J.  Home,  and  D.  L.  Galat. 
Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  6,  p  1229-1239,  November  1985.  6  fig,  2  tab,  52 
ref. 

Descriptors:  'Nitrogen  fixation,  'Cyanophyta, 
•Pyramid  Lake,  'Oligotrophic  lakes,  'Eutrophica- 
tion,  Nevada,  Heterogeneity,  Carbon  dioxide, 
Plankton,  Nitrogen  compounds,  Lakes,  Algae,  Sa- 
linity, Seasonal  variation,  Nitrogen. 

High  rates  of  nitrogen  fixation  by  a  short-lived  but 
dense  unialgal  bloom  of  the  planktonic  blue-green 
Nodularia  spumigena  provided  99.5%  of  the  alga's 
needs  and  81%  of  Pyramid  Lake's  annual  total 
combined  nitrogen  input  in  1979.  Bloom  size,  dura- 
tion, and  presumably  N2  fixation  vary  from  year  to 
year,  but  in  1979  about  900  t  of  nitrogen  were  fixed 
in  2  months  in  this  large  deep  lake.  The  annual  rate 
of  N2  fixation  was  about  2  g/sq  m.  Planktonic  N2 
fixation  was  not  measured  during  high  inflow  years 
and  may  have  been  small  relative  to  river  input. 
Lakewide  average  heterocysts  to  vegetative  cell 
(H/C)  ratios  followed  seasonal  trends  in  N2  fixa- 
tion, but  synoptic  samples  showed  only  a  weak 


relation  between  H/C  and  N2  fixation.  N2  fixation 
was  induced  by  low  epilimnetic  levels  of  inorganic 
nitrogen  and  ended  before  lake  overturn  in  the  fall. 
High  rates  of  N2  fixation  were  confined  to  the 
upper  5%  of  the  epilimnetic  volume  and  thus  oc- 
curredonly  in  calm  weather  when  Nodularia  colo- 
nies floated  to  the  lake  surface.  (Author's  abstract) 
W87-05304 


HORIZONTAL  HETEROGENEITY  OF  NITRO- 
GEN FLXATION  TN  LAKE  VALENCIA,  VEN- 
EZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
S.  N.  Levine,  and  W.  M.  Lewis. 
Limnology  and  Oceanography  LIOCAH,  Vol.  30, 
No.  6,  p  1240-1245,  November  1985.  4  fig,  14  ref. 
NSF  Grants  DEB  78-05324  and  80-03883. 

Descriptors:  'Nitrogen  fixation,  'Lake  Valencia, 
•Heterogeneity,  Water  sampling,  ANOVA,  Ven- 
ezuela, Temporal  distribution,  Spatial  distribution, 
Synoptic  analysis,  Cyanophyta,  Volumetric  analy- 
sis, Nitrogen,  Aerobic  conditions,  Water  analysis, 
Ephemeral  lakes. 

Spatial  and  temporal  variability  of  nitrogen  fixation 
in  Lake  Valencia,  Venezuela,  were  quantified  on 
the  basis  of  duplicate  water  samples  collected  from 
a  depth  of  0.5  m  at  16  sites  on  10  dates.  The 
concentration  of  heterocysts  in  samples  was  deter- 
mined and  the  samples  were  incubated  with  acety- 
lene in  situ.  Two-way  ANOVA  was  used  to  sepa- 
rate the  variance  associated  with  site  (fixed  spatial 
patchiness),  date  (temporal  variation),  the  interac- 
tion between  site  and  date  (ephemeral  spatial  pat- 
chiness), and  sampling  error.  The  nitrogen  fixers  in 
Lake  Valencia  are  arranged  in  large  (40-200  sq 
km),  ephemeral  patches  with  distinctive  fixation 
rates  per  heterocyst.  Both  variability  in  fixation  per 
heterocyst  and  variability  in  heterocyst  concentra- 
tion contribute  significantly  to  variation  in  fixation 
per  unit  volume  of  lake  water,  but  the  variability 
attributable  to  heterocyst  abundance  is  greater. 
Spatial  variation  in  fixation,  and  heterocyst  ariation 
in  these  parameters,  and  the  ephemeral  component 
of  patchiness  is  much  greater  than  the  fixed  com- 
ponent. (Author's  abstract) 
W87-05305 


RECOLONIZATION  OF  MACROBENTHIC  IN- 
VERTEBRATES TN  A  NIGERIAN  STREAM 
AFTER  PESTICIDE  TREATMENT  AND  ASSO- 
CIATED DISRUPTION, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05308 


THERMALLY  FORCED  CIRCULATION  TN  A 
SMALL,  ICE-COVERED  LAKE, 

Goeteborg  Univ.  (Sweden).  Oceanografiska  Insti- 

tutionen. 

L.  Rahm. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  5,  p  1122-1128,  September  1985.  4  fig,  1  tab,  15 

ref. 

Descriptors:  'Iced  lakes,  'Thermal  stratification, 
'Mathematical  models,  'Model  studies,  'Limnolo- 
gy, 'Circulation  patterns,  Lake  sediments,  Density, 
Water  temperature,  Lake  morphology,  Velocity, 
Thermal  conductivity,  Heat  transfer,  Field  tests, 
Prediction,  Lakes. 

A  simple,  one-dimensional  model  of  the  stratifica- 
tion in  a  small,  ice-covered  lake  showed  that  the 
heat  flux  from  the  sediments  gives  rise  to  a  stable 
stratification  and  an  organized  circulation  pattern. 
Data  from  a  field  study  were  compared  with  the 
predictions  of  the  model.  The  good  agreement 
found  suggests  that  the  buoyancy  layer  at  the 
nonhorizontal  boundaries  is  essential  in  modeling 
the  thermal  circulation  in  this  type  of  lake.  (Au- 
thor's abstract) 
W87-05311 


ALGAL   COMMUNTITES   OF  SPRINGS   AND 
STREAMS  TN  THE  MT.  ST.  HELENS  REGION, 


WASHINGTON,     U.S.A.     FOLLOWING     THE 
MAY  1980  ERUPTION, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Botany  and  Range  Science. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05315 


SEASONAL   ANALYSIS   OF   VOLATILE   OR- 
GANIC BIOGENIC  SUBSTANCES  (VOBS)  TN 
FRESHWATER  PHYTOPLANKTON  POPULA- 
TIONS DOMINATED  BY  DTNOBRYON,  MI- 
CROCYSTIS AND  APHANTZOMENON, 
Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 
mische  Pflanzenphysiologie. 
For  primary  bibhographic  entry  see  Field  5A. 
W87-05316 


LOST  LOONS  OF  THE  NORTHERN  LAKES, 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05337 


SPATIAL  DISTRIBUTION  AND  ECOLOGY  OF 
ZOOCHLORELLAE-BEARTNG  CILIATES  TN  A 
PRODUCTIVE  POND, 

Freshwater    Biological    Association,    Ambleside 

(England). 

U.-G.  Berninger,  B.  J.  Finlay,  and  H.  M.  Canter. 

Journal  of  Protozoology  JPROAR,  Vol.  33,  No.  4, 

p  557-563,  November  1986.  10  fig,  51  ref. 

Descriptors:  'Spatial  distribution,  'Vertical  distri- 
bution, 'Ecology,  'Ponds,  'Protozoa,  'Chloro- 
phyta,  'Symbiosis,  'Population  dynamics,  'Zooch- 
lorellae,  Distribution,  Oxygen,  Carbon  dioxide, 
Temperature,  Nitrogen,  Respiration,  Aquatic  life, 
Aquatic  environment,  Environment. 

The  spatial  distribution  of  five  zoochlorellae-bear- 
ing  ciliate  species  (Euplotes  daidaleos,  Frontonia 
vernalis,  Acaryophyra  sp.,  Disematostoma  butsch- 
lii,  and  Stokesia  vernalis)  were  investigated  in  a 
productive  freshwater  pond.  The  vertical  profiles 
of  all  species  were  compared  to  the  levels  of  02, 
C02,  light,  temperature,  dissolved  inorganic  nitro- 
gen, and  the  availability  of  particulate  food 
sources.  In  the  stratified  water  column,  Stokesia 
remained  close  to  the  water  surface:  all  other  spe- 
cies reached  peak  abundance  close  to  the  oxic- 
anoxic  boundary.  The  latter  behavior  probably  ac- 
commodated the  ciliates'  requirements  for  aerobic 
respiration  and  particulate  food  and  their  depen- 
dance  on  light  and  dissolved  nutrients,  which  come 
from  opposite  directions.  With  the  collapse  of 
stratification,  Euplotes  and  Frontonia  returned  to 
the  sediment  where  they  reverted  to  a  heterotro- 
phic nutrition  while  retaining  some  zoochlorellae. 
Acaryophyra  and  Disematostoma  also  became  he- 
terotrophic, but  they  remained  evenly  distributed 
in  the  water  column  and  they  lost  their  zoochlorel- 
lae. Stokesia  disappeared,  presumably  because  it 
encysted.  There  was  some  evidence  for  vertical 
spatial  separation  of  the  five  species  in  the  water 
column.  (Author's  abstract) 
W87-05348 


GROWTH  OF  THERMOPHILIC  OBLIGATELY 
AUTOTROPHIC  HYDROGEN-OXIDIZING 
BACTERIA  ON  THIOSULFATE, 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 

G.  A.  Alfredsson,  A.  Ingason,  and  J.  K. 

Kristjansson. 

Letters  in  Applied  Microbiology,  Vol.  2,  No.  2,  p 

21-23,  1986.  1  fig,  12  ref. 

Descriptors:  'Water  pollution  effects,  'Growth 
rate,  'Hot  springs,  'Bacterial  physiology,  'Bacte- 
rial growth,  'Culturing  techniques,  'Growth 
media,  'Microbiological  studies,  'Thiosulfate,  Cul- 
ture media,  Springs,  Sulfur,  Oxidation,  Agars,  Ice- 
land. 

Ten  strains  of  thermophilic  obligately  autotrophic 
H2-oxidizing  bacteria  from  Icelandic  hot  springs 
were  tested  for  growth  on  thiosulfate.  All  grew  on 
thiosulfate  but  not  on  sulfite  or  sulfur.  The  product 
of  thiosulfate  oxidation  was  sulfate.  The  growth 
rate  on  thiosulfate  was  slower  than  on  H2.  Washed 
cells  which  had  been  grown  on  thiosulfate  could 
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oxidize  thiosuifatc  rapidly,  but  H2-grown  cells  oxi- 
dized thiosulfate  much  more  slowly  and  with 
about  a  three-hour  lag  time.  The  bacteria  would 
not  grow  on  agar  medium  under  H2  but  grew  on 
agar  medium  containing  thiosulfate.  The  previous 
inability  of  H2-oxidizing  bacteria  to  grow  on  solid 
media  has  been  a  drawback  to  research.  The 
present  results  make  further  work  on  these  bacteria 
easier  and  are  a  prerequisite  for  genetic  work. 
(Author's  abstract) 
W87-05350 


ASSEMBLAGE  ORGANIZATION  OF  STREAM 
FISHES:  THE  EFFECT  OF  RIVERS  ON  AD- 
VENTITIOUS STREAMS, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Biologi- 
cal Sciences. 
O.  T.  Gorman. 

The  American  Naturalist  AMNTA4,  Vol.  128,  No. 
4,  p  611-616,  October  1986.  27  ref. 

Descriptors:  'Adventitious  streams,  'Aquatic  habi- 
tats, 'Ecosystems,  'Rivers,  'River  systems,  'Fish 
populations,  Fish,  Ecology,  Habitats,  Aquatic  habi- 
tats, Dams,  Distribution,  Seasonal  distribution, 
Populations. 

The  validity  of  a  1982  study  by  Grossman  et  al.  on 
the  stochastic  organization  of  an  Indiana  stream 
fish  assemblage  is  questioned  because  of  unrecog- 
nized methodological  problems.  The  stream 
chosen  for  study,  Otter  Creek,  is  a  third-order 
adventitious  stream  of  the  sixth-  or  seventh-order 
Wabash  River.  The  effects  on  community  and  eco- 
system properties  of  the  discontinuity  between 
tributary  and  main  stream  are  discussed,  and  it  is 
concluded  that,  while  Grossman's  results  are  prob- 
ably typical  of  an  adventitious  stream,  they  cannot 
be  generalized  and  applied  to  other  streams.  At- 
tributes of  assemblage  structure  in  stream  fishes  are 
affected  by  environmental  variability,  habitat 
structure,  age  of  the  individual,  ecological  differ- 
ences among  species  groups,  and  drainage  position 
in  relation  to  the  master  stream.  Recognition  of 
adventitious  streams  in  future  research  may  help 
clarify  attributes  of  stream  fish  assemblages  and 
thereby  contribute  to  the  development  of  stream- 
ecosystem  theory.  (Doria-PTT) 
W87-05354 


FACTORS  AFFECTING  HIGH-OXYGEN  SUR- 
VIVAL OF  HETEROTROPHIC  MICROORGA- 
NISMS FROM  AN  ANTARCTIC  LAKE, 
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Descriptors:  'Heterotrophic  bacteria,  'Lake 
Hoare,  'Bacterial  growth,  'Dissolved  oxygen, 
•Water  pollution  effects,  'Survival,  Plankton, 
Oxygen,  Nutrients,  Enzymes,  Oligotrophic  lakes, 
Culture  media. 

Intra-  and  extracellular  reactions  involving  oxygen 
can  create  by-products  more  reactive  and  hazard- 
ous to  cells  than  molecular  oxygen.  These  include 
superoxide,  hydrogen  peroxide,  singlet  oxygen, 
and  the  hydroxyl  radical.  The  factors  relating  to 
the  survival  of  heterotrophic  microorganisms  from 
the  high-dissolved-oxygen  (HDO)  waters  of  Lake 
Hoare,  Antarctica  were  determined.  This  lake  con- 
tains perpetual  HDO  about  three  times  that  of 
normal  saturation  (40  to  50  mg/liter).  Five  isolates, 
one  yeast  and  four  bacteria,  were  selected  from 
Lake  Hoare  waters  by  growth  with  the  membrane 
filter  technique  with  oxygen  added  to  yield  dis- 
solved concentrations  14  times  that  in  situ,  175 
mg/liter.  One  bacterial  isolate  was  obtained  from 
the  microbial  mat  beneath  the  HDO  waters.  This 
organism  was  isolated  at  normal  atmospheric 
oxygen  saturation.  The  bacteria  were  gram-nega- 
tive rods,  motile,  oxidase  positive,  catalase  posi- 
tive, and  superoxide  dismutase  positive;  they  con- 
tained carotenoids.  The  planktonic  isolates  grew  in 
media  containing  10  mg  of  Trypticase  soy  (BBL 
Microbiology  Systems)-peptone  (2:l)/liter  but  not 
at  10  g/liter.  Under  low-nutrient  levels  simulating 
Lake  Hoare  waters  (10  mg/liter),  two  of  the  plank- 


tonic isolates  tested  were  not  inhibited  by  HDO. 
Growth  inhibition  by  HDO  increased  as  nutrient 
concentration  was  increased.  A  carotenoid-nega- 
tive  mutant  of  one  isolate  demonstrated  a  de- 
creased growth  rate,  maximal  cell  density,  and 
increased  cell  lysis  in  the  death  phase  under  HDO 
compared  with  the  parent  strain.  The  specific  ac- 
tivity of  superoxide  dismutase  was  increased  by 
HDO  in  four  of  the  five  bacterial  isolates.  The 
superoxide  dismutase  was  of  the  manganese  type 
on  the  basis  of  inhibition  and  electrophoretic  stud- 
ies. The  bacterial  isolates  from  Lake  Hoare  possess 
several  adaptations  which  may  aid  their  survival  in 
the  HDO  waters,  as  well  as  protection  due  to  the 
oligotrophic  nature  of  the  lake.  (Alexander- Pi  I) 
W87-05393 


PRODUCTION  AND  TURNOVER  OF  PLANK- 
TONIC BACTERIA  IN  TWO  SOUTHEASTERN 
BLACKWATER  RIVERS, 
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Descriptors:  'Productivity,  'Turnover,  'Plank- 
tonic bacteria,  'Blackwater  rivers,  'Isotope  stud- 
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Production  by  attached  and  free-living  planktonic 
bacteria  in  two  blackwater  rivers  in  the  Southeast- 
ern United  States  was  measured  over  a  period  of 
14  months  by  using  the  rate  of  incorporation  of 
(methyl-3H)thymidine  into  DNA.  Production  rates 
and  biomass  dynamics  were  compared  to  deter- 
mine the  potential  for  in  situ  production  to  supply 
planktonic  biomass.  Bacterial  production  in  these 
rivers  was  moderate  and  varied  seasonally.  Rates 
varied  from  0.058  to  2.120  mg  of  C/cu  m/h  in  the 
Ogeechee  River  and  from  0.002  to  2.418  mg  of  C/ 
cu  m/h  in  Black  Creek.  Regressions  of  growth  rate 
on  various  environmental  variables  showed  that 
temperature  and  total  dissolved  organic  carbon 
concentration  were  the  best  predictors  of  growth. 
Although  attached  bacteria  were  <  21%  of  the 
total  biomass,  they  accounted  for  up  to  53%  of  the 
total  production.  Turnover  times  for  attached  bac- 
teria ranged  from  <  1  day  to  >  3  years  depending 
on  season.  Turnover  times  of  free-living  bacteria 
varied  from  4.4  days  to  11.8  years.  Comparisons  of 
biomass  with  production  indicated  that  during 
most  seasons,  the  majority  of  bacterial  biomass  in 
these  rivers  was  of  allochthonous  origin.  During 
summer,  when  water  temperatures  were  high,  bac- 
terial growth  in  the  river  may  have  supplied  a 
greater  percentage  of  the  standing  stock  of  bacteria 
than  allochthonous  inputs.  (Author's  abstract) 
W87-05397 
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The  incorporation  of  (methyl-3H)thymidine  into 
DNA  as  a  measure  of  aquatic  bacterial  production 
is  being  widely  used  in  marine  and  freshwater 
microbial  ecology  studies.  The  imprecision  of  con- 
verting thymidine  incorporation  rates  into  bacterial 
production  rates  is  a  major  weakness  of  the 
method.  Many  aspects  of  this  problem  have  been 
examined.  One  aspect,  the  possible  lack  of  macro- 
molecular  specificity  by  thymidine  labeling,  has 
received  some  attention,  but  conclusions  in  the 
literature  remain  uncertain.  The  incorporation  of 


(methyl-3H)thymidine  into  three  macromoleculai 
fractions,  designed  as  DNA,  RNA,  and  protein,  by 
bacteria  from  Hartbeespoort  Dam,  South  Africa, 
was  measured  over  1  year  by  acid-base  hydrolysis 
procedures.  Samples  were  collected  at  10  m,  which 
was  at  least  5  m  beneath  the  euphotic  zone.  On 
four  occasions,  samples  were  concurrently  collect- 
ed at  the  surface.  Approximately  80%  of  the  label 
was  incorporated  into  bacterial  DNA  in  surface 
samples.  At  10  m,  total  incorporation  of  label  int« 
bacterial  macromolecules  was  correlated  to  bacte- 
rial utilization  of  glucose  (r  =  0.913,  n  =  13,  P  < 
0.001).  The  labeling  of  DNA,  which  ranged  be- 
tween 0  and  78%  of  total  macromolecule  incorpo- 
ration, was  inversely  related  to  glucose  uptake  (i 
=  -0.823),  total  thymidine  incorporation  (r  =  ■ 
0.737),  and  euphotic  zone  algal  production  (r  =  • 
0.732,  n  =  13,  P  <  0.005).  With  decreased  DNA 
labeling,  increasing  proportions  of  label  were 
found  in  the  RNA  fraction  and  proteins.  Enzymat- 
ic digestion  followed  by  chromatographic  separa- 
tion of  macromolecule  fragments  indicated  thai 
DNA  and  proteins  were  labeled  while  RNA  wai 
not.  The  RNA  fraction  may  represent  labeled 
lipids  or  other  macromolecules  or  both.  The  dab 
demonstrated  a  close  coupling  between  phyto- 
plankton  production  and  heterotrophic  bacteria 
activity  in  this  hypertorphic  lake  but  also  con- 
firmed the  need  for  the  routine  extraction  anc 
purification  of  DNA  during  (methyl-3H)thymidin< 
studies  of  aquatic  bacterial  production.  (Alexander 
PTT) 
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FLUORESCENCE  INDUCTION  AND  PHOTO 
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ALGAE  TO  SAMPLE  TREATMENT  AND  SA 
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Chlorophyll  a,  Ice. 

The  measurement  of  photosynthetic  rates  of  algai 
growing  on  the  undersurface  of  1.7  m  thick  ice  ii 
the  Canadian  Arctic  (Resolute  Passage,  N.  W.  T 
presents  several  problems.  During  the  preparatioi 
of  samples  for  physiological  measurements,  the  io 
algae  may  be  exposed  to  salinity  and  temperaturi 
shocks.  Fluorescence  induction  (the  rise  in  in  viv< 
Chi  a  fluorescence  intensity  during  a  period  o 
milliseconds)  and  photosynthesis-irradiance  (PI 
experiments  examined  the  potential  effects  of  salin 
ity  and  temperature  on  the  physiology  of  ice  algae 
Experimental  suspensions  were  routinely  prepare* 
by  scraping  one  part  ice  crystals  (1.1-1.4%  salinity 
and  attached  algae  from  the  bottom  ice  into  fou 
parts  filtered  seawater  (3.2%  salinity),  giving 
final  salinity  of  2.8-3.1%.  Post-dilution  of  melta 
ice  scrapings  with  seawater  suppressed  photosyn 
thetic  14C-fixation  and  decreased  A  sub  DCMI 
(the  area  above  the  fluorescence  induction  curv 
measured  in  the  presence  of  the  inhibitor  DCML 
an  estimate  of  photosynthetic  capacity)  by  a  facto 
of  3-16,  due  to  the  low  salinity  of  the  melted  ic 
scrapings.  Fluorescence  induction  and  PI  experi 
ments  showed  that  the  ice  algae  had  a  salinit 
optimum  near  3.0%,  close  to  the  ambient  seawate 
salinity.  Experiments  in  which  the  Chi  a  coned 
tration  was  manipulated  showed  that  A  su 
DCMU,  Chi  a-normalized  rate  of  photosynthesis  a 
light  saturation,  and  alpha  (photosynthetic  efficien 
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cy)  declined  with  increasing  Chi  a  concentration, 
[ce  algae  tolerated  heating  (15  C/min)  up  to  17  C, 
above  which  A  sub  DCMU  decreased  with  sample 
temperature.  (Author's  abstract) 
W87-05477 
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rhe  chloroplast  structure  and  phycobiliprotein 
composition  of  relatively  few  freshwater  red  algae 
lave  been  studied.  Here  we  report  on  Compsopo- 
;on  coeruleus  (Rhodophyta,  Compsopogonaceae), 
which  is  thought  to  have  one  of  the  most  complex 
hallus  developments  of  all  bangiophycean  algae, 
serial  sections  of  uncorticated  axial  cells  of  Comp- 
lopogon  coeruleus  revealed  a  single  interconnect- 
ed parietal  chloroplast.  Phycobilisomes  in  such 
:hloroplasts  were  hemidiscoidal  in  shape  with  a 
>road-face  diameter  of  ca.  25-30  nm.  The  molar 
■atio  of  phycobiliproteins  in  whole  cell  extracts 
was  1PE:3PC:1APC,  similar  to  isolated  phycobili- 
lomes.  Two  spectrally  distinct  C-phycocyanin 
bnns  (A618  nm,  F648  nm  and  A630  nm,  F652  nm) 
were  resolved  in  dissociated  phycobilisomes  along 
with  B-phycoerythrin  and  allophycocyanin.  (Alex- 
inder-PTT) 
W87-05478 
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Descriptors:  'Nuclear  magnetic  resonance,  'Inor- 
ganic polyphosphates,  'Microalgae,  'Phosphorus 
netabolism,  'Algal  metabolism,  'Algae,  Hydroly- 
ds,  'Sample  preparation,  Spectral  analysis. 

[norganic  polyphosphates  (polyP),  linear  polymers 
n  which  orthophosphate  residues  are  linked  by 
ihosphate-anhydride  bonds,  are  normal  constitu- 
snts  of  microorganisms.  PolyP  have  been  widely 
nvestigated  in  prokaryotic  and  eukaryotic  algae. 
Usually  these  compounds  are  identified  in  living 
wganisms  by  cytochemical  as  well  as  classical 
:hemical  methods  such  as  the  determination  of 
icid- labile  phosphate  .  Using  3 IP  nuclear  magnetic 
■esonance  analysis,  total  inorganic  polyphosphate 
n  algae  could  be  quantitatively  estimated.  For  this 
purpose  the  algal  suspension,  which  had  been  kept 
n  cold  trichloroacetic  acid,  was  further  treated 
with  6  mM  EDTA,  or  the  cells  were  kept  in  2  N 
KOH  containing  100  mM  EDTA  for  18  h  at  37  C. 
rhese  simple  methods  avoid  hydrolysis  of  cellular 
norganic  polyphosphate  and,  therefore,  are  useful 
for  the  study  of  phosphorus  metabolism  in  algae. 
Die  effects  of  these  treatments  on  visualization  of 
the  signal  for  inorganic  polyphosphate  in  nuclear 
nagnetic  resonance  spectra  were  discussed  in  com- 
parison with  in  vivo  3  IP  nuclear  magnetic  reso- 
urce spectra  of  algae.  (Alexander-PTT) 
W87-05479 
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The  Antarctic  Continent's  largest  frigid  desert 
oasis  is  southern  Victorialand  (>  5000  sq  km)  and 
contains  a  number  of  unusual  perennially  ice-cov- 
ered lakes,  several  of  which  have  been  recent 
focuses  of  fairly  extensive  investigations.  Among 
the  findings  of  interest  from  these  studies  have 
been  the  discovery  of  great  biomasses  of  benthic 
blue-green  algal-(diatomaceous)-microbial  mats  in 
at  least  seven  oasis  lakes,  some  of  which  are  form- 
ing modern  stromatolites.  Lipids  comprising  the 
stenols,  stands,  polar  lipid  fatty  acids,  alkanes  and 
alkenes  of  blue-green  algal-(diatomaceous)-micro- 
bial  mats  and  cores  (modern  cold  water  stromato- 
lites) collected  from  three  Antarctic  lakes  were 
identified  and  compared  with  those  of  other  algae. 
The  major  stenols  were:  (cholesta-5,22-dien-3- 
Beta-ol,  cholest-5-en-3-Beta-ol,  24-methylcholesta- 
5,22-dien-3-Beta-ol,  24-methylcholest-5-en-3-Beta- 
ol,  24-ethylcholesta-5,22-dien-3-Beta-ol,  and  24- 
ethylcholest-5-en-3-Beta-ol).  The  presence  of  C28 
Delta  5,22  stenols,  as  well  as  other  C28  stenols, 
was  suggestive  of  diatom  input.  C29  stenols  may 
have  originated  from  blue-green  algae.  However, 
the  high  concentrations  of  stenols  present  and  the 
lack  of  Delta  7  stenols  was  atypical  for  known 
stenol  components  of  several  blue-green  algal  spe- 
cies previously  reported.  The  occurrence  of  these 
stenols  and  other  lipid  markers  strongly  implicate 
diatoms  as  well  as  blue-green  algae  as  important 
biogenetic  sources  of  lipids  and  has  established  the 
potential  for  studies  of  lipid  diagenesis  in  these 
unique  cold,  freshwater  stromatolites.  (Alexander- 
PTT) 
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Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  4,  p 
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Among  the  Cryptophyceae,  flagellar  scales  have 
been  reported  in  Hemiselmis  brunnescens,  H.  vires- 
cens  and  in  Chroomonas  sp.  Flagellar  scales  are 
often  important  taxonomic  indicators.  Since  the 
above  three  species  represent  a  small  proportion  of 
the  species  in  the  Cryptophyceae,  it  was  decided  to 
examine  a  number  of  cryptophytes  for  the  occur- 
rence of  flagellar  scales.  Flagellar  scales  were 
found  in  seven  out  of  eleven  freshwater  crypto- 
phytes investigated  by  shadowing  whole  cells.  All 
scales  examined  were  140  to  170  nm  in  diameter 
and  had  a  basic  seven-sided  rosette  pattern  with 
delicate  interlacing.  The  results  of  this  study  indi- 
cate that  flagellar  scales  are  common  in  crypto- 
phytes. (Alexander-PTT) 
W87-05481 
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GYPSY  MOTH  LARVAE  ON  THE  MACROAL- 
GAE  OF  A  RHODE  ISLAND  HEADWATER 
STREAM, 
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ductivity, Streams,  Diatoms,  Desmids,  Defoliation, 
Macroalgae,  Algae,  Water  temperature,  Taxono- 
my. 

A  spring-fed,  headwater  stream  in  central  Rhode 
Island  was  examined  during  the  period  from  June 
to  October,  1979  to  1982.  In  the  first  two  summers, 
a  dense  riparian  canopy  reduced  the  light  penetra- 
tion at  the  stream  surface  to  a  range  of  5  to  18%  of 
incident  radiation.  The  lotic  macroalgal  communi- 
ty during  this  period  was  limited  to  1  to  4  species 
covering  <  1  to  35%  of  the  stream  bottom.  How- 
ever, in  June  and  July,  1981,  the  surrounding  leaf 
canopy  was  removed  by  a  massive  gypsy  moth 
larval  outbreak.  Light  penetration  to  the  stream 
during  this  summer  increased  to  73%  by  early 
July,  thereby  resulting  in  a  rise  in  water  tempera- 
tures by  3.7  C.  Even  though  there  was  a  partial 
regrowth  of  leaves  in  late  July  and  August  of  1981, 
macroalgal  cover  values  continued  to  rise  to  an 
early  August  peak  of  80%.  During  the  third 
summer,  88%  of  the  macroalgal  abundance  could 
be  attributed  to  illumination  and  water  tempera- 
ture. The  filamentous  diatom  Eunotia  pectinalis 
(O.F.  Mull.)  Rabh.  was  the  predominant  species  in 
the  midsummer  of  all  four  years,  accounting  for  at 
least  60%  of  the  total  cover.  In  1981,  an  important 
taxon  was  the  desmid  Hyalotheca  dissiliens  (S. 
Smith)  Breb.,  a  species  which  was  not  seen  in  other 
years.  A  less  severe  gypsy  moth  defoliation  oc- 
curred in  1982  but  did  not  produce  significant 
differences  in  light,  temperature  or  macroalgal 
cover  from  1979  and  1980.  The  results  indicate  that 
light  and  temperature  can  be  limiting  during  the 
summer  in  spring-fed,  headwater  streams  and  that 
seed  populations  of  some  species  are  present  in 
undetectable  levels  during  these  periods  of  subopti- 
mal  growth  conditions.  In  addition,  it  appears  that 
stream  macroalgal  communities  can  be  quite  resil- 
ient, recovering  rapidly  following  a  major  pertur- 
bation. (Author's  abstract) 
W87-05483 


RELEASE  OF  REDUCING  SUGARS  AND  DIS- 
SOLVED ORGANIC  CARBON  FROM  SPAR- 
TINA  ALTERNTFLORA  LOISEL  IN  A  GEOR- 
GIA SALT  MARSH, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

J.  D.  Pakulski. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol.  22,  No.  4,  p  385-394,  April  1986.  4  fig,  32  ref. 

Descriptors:  'Monosaccharides,  'Sugars,  *Lea- 
chates,  'Salt  marshes,  'Dissolved  organic  carbon, 
'Spartina,  Georgia,  Estuaries,  Seasonal  variation, 
Salinity,  Accumulation,  Tides,  Aquatic  plants, 
Plant  physiology. 

The  production  and  consumption  of  dissolved  or- 
ganic matter  (DOM)  has  been  proposed  as  a  signif- 
icant component  of  marine  ecosystems.  Many  stud- 
ies have  focused  on  the  role  of  DOM  in  pelagic 
systems  and  littoral  communities  dominated  by  ma- 
crophyte  algae.  Eight  monosaccharides  were 
found  to  be  released  from  both  tall  and  short  forms 
of  Spartina  alterniflora  during  tidal  submergence 
including:  2-d  ribose,  rhamnose,  ribose,  mannose, 
arabinose,  fructose,  galactose  and  xylose.  Glucose 
was  not  detected  in  the  leachate  of  either  growth 
form.  Two  additional  monosaccharides  were  found 
but  were  not  identified.  Losses  of  total  reducing 
sugars  (TRS)  and  total  dissolved  organic  carbon 
(TDOC)  ranged  from  14-54  microgram(ug)  C/g 
dry  wt/Ti  and  42  to  850  ug  C/g  dry  wt/h,  respec- 
tively. Losses  of  individual  monosaccharides  were 
generally  <  5  ug  C/g  dry  wt/h  and  varied  from 
0.5-17  ug  C/g  dry  wt/h.  Differences  were  ob- 
served in  seasonal  patterns  of  losses  between  tall 
and  short  Spartina.  Tall  Spartina  TRS  losses 
peaked  in  midsummer,  while  in  short  Spartina  TRS 
losses  peaked  in  the  spring  and  fall.  TDOC  losses 
in  both  tall  and  short  Spartina  followed  similar 
patterns  with  peak  losses  occurring  in  the  spring 
and  fall.  Periods  of  net  uptake  of  TDOC  were 
observed  in  both  growth  forms  in  midsummer. 
Uptake  rates  varied  from  142-930  ug  C/g  dry  wt/ 
h.  Estimated  annual  losses  of  TDOC  from  tall  and 
short  Spartina  were  between  100-150  and  5-10  g 
C/sq  m/year,  respectively.  The  magnitude  and 
seasonal  pattern  of  TDOC  losses  reported  here 
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support  Turner's  conclusions  that  losses  of  labile 
DOM  from  Spartina  are  substantial  in  Georgia  salt 
marshes  and  related  to  seasonaJpatterns  of  estua- 
rine  metabolism.  (Alexander-PTTj 
W87-05484 


ACID  PRECIPITATION  EFFECT  ON  ANION 
TRANSPORT  OF  THE  ATKINS  RESERVOIR, 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  chemis- 
try- 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05504 


FORAGING  RESPONSES  OF  STILTS  (HIMAN- 
TOPUS  SPP.:  AVES)  TO  CHANGES  IN  BEHAV- 
IOUR AND  ABUNDANCE  OF  THEIR  RJVER- 
BED  PREY, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Zoology. 

R.  J.  Pierce. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  1,  p  17-28,  1986. 

11  fig,  1  tab,  31ref. 

Descriptors:  'Predation,  'Stilts,  *Water  fowl, 
♦Riverbeds,  *Food  habits,  *Diets,  'Aquatic  in- 
sects, Cass  River  Valley,  New  Zealand,  Riffles, 
Pools,  Drift,  Larvae,  Water  temperature,  Habitats. 

Riverbed  foraging  by  pied  stilts  (Himantopus  h. 
leucocephalus)  and  the  endangered  black  stilt  (H. 
novaezealandiae)  was  studied  in  the  Cass  River 
Valley,  South  Island,  New  Zealand.  The  staple 
riverbed  diet  of  both  species  was  aquatic  larvae  of 
Deleatidium  spp.  (Ephemeroptera),  usually  cap- 
tured by  pecking.  When  the  larvae  were  inactive 
and  hidden  from  view,  particularly  when  the  water 
temperature  was  below  5  C,  black  stilts  used  the 
non-visual  methods  of  probing  or  raking  in  the 
gravel  to  find  food.  Pied  stilts  did  not  use  non- 
visual  methods  and  so  were  forced  to  feed  at  a  low 
rate  or  move  to  other  temporarily  more  profitable 
habitats.  Black  stilts  foraged  mainly  at  the  riffles 
where  prey  was  most  abundant,  whereas  pied  stilts 
foraged  mainly  at  pools  where  prey  was  less 
common  but  more  easily  seen.  During  the  emer- 
gence drift  of  Deleatidium,  both  species  of  stilts 
switched  from  feeding  on  larvae  to  feeding  on 
drifting  subimagines.  (Author's  abstract) 
W87-05512 


PREY  SELECTION  BY  TORRENTFISH,  CHEI- 
MARRICHTHYS  FOSTERI  HAAST,  IN  THE 
ASHLEY  RTVER,  NORTH  CANTERBURY, 
NEW  ZEALAND, 

Canterbury  Univ.,  Christchurch  (New  Zealand). 

Dept.  of  Zoology. 

G.  J.  Scnmgeour 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  1,  p  29-35,  1986. 

4  fig,  4  tab,  24  ref. 

Descriptors:  *Predation,  *Food  habits,  •Torrent- 
fish,  'Diets,  *Aquatic  insects,  'Larvae,  Ashley 
River,  New  Zealand,  Fish,  Invertebrates,  Benthos. 

The  diets  of  two  size  classes  of  torrentfish  (Chei- 
marrichthys  fosteri  Haast),  taken  from  the  Ashley 
River,  North  Canterbury,  over  two  days  in  Febru- 
ary-March 1984,  were  examined.  Small  fish  (fork 
length  51-64  mm)  fed  mainly  on  larval  Elmidae 
(Hydora  sp.)  and  Chironomidae,  whereas  the  diets 
of  larger  (71-109  mm)  fish  were  dominated  by 
Elmidae  and  Ephemeroptera  (Deleatidium  sp.) 
larvae.  Aquatic  larvae  dominated  diets  of  all  fish; 
only  one  item  of  terrestrial  origin  was  recorded. 
Torrentfish  consumed  proportionally  greater  num- 
bers of  slow  than  fast  moving  prey.  The  size  range 
of  most  prey  species  taken  was  narrower  than  the 
range  present  in  the  river.  Increasing  fish  length 
did  not  result  in  an  increased  variety  of  prey  items 
consumed  by  C.  fosteri.  (Author's  abstract) 
W87-05513 


EFFECTS   OF  FLOODS  ON  THE   INVERTE- 
BRATE   FAUNA    OF   A    LARGE,   UNSTABLE 
BRAIDED  RIVER, 
Ministry  of  Agriculture  and  Fisheries,  Wellington 


(New  Zealand).  Fisheries  Research  Div. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05514 


DISTRIBUTION  AND  PRODUCTION  OF 
CHIRONOMUS  IN  EUTROPHIC  LAKE  NGA- 
POURI, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
D.  1.  Forsyth. 

New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  1,  p  47-54,  1986. 
4  fig,  1  tab,  21  ref. 

Descriptors:  'Population  dynamics,  'Eutrophic 
lakes,  'Productivity,  'Midges,  'Chironomus,  'Bio- 
mass,  Profundal  zone,  Littoral  zone,  Dissolved 
oxygen,  Seasonal  variation,  Larvae,  Migration, 
Sediments,  Lake  Ngapouri,  Aquatic  fauna,  New 
Zealand. 

The  fauna  of  Lake  Ngapouri,  North  Island,  New 
Zealand,  was  dominated  by  two  chironomid  spe- 
cies-Chironomus  zealandicus  in  the  profundal  zone 
and  Chironomus  sp.  a  in  the  littoral  zone.  Their 
distribution  and  production  was  most  influenced 
by  seasonal  changes  in  water  temperature  and  dis- 
solved oxygen  concentration.  C.  zealandicus  was 
more  tolerant  of  low  oxygen  conditions,  hence  its 
dominance  in  deeper  water.  C.  zealandicus  pro- 
duced three  generations  and  Chironomus  sp.  a  two 
generations  annually.  Annual  production  of  C.  zea- 
landicus (120.7  g  DW/sq  m)  was  4  times  that  of 
Chironomus  sp.  a  (30.7  g  DW/sq  m)  but 
production  :biomass  ratios  of  the  two  species  were 
similar  and  comparable  with  those  obtained  from 
most  other  studies  of  Chironomus.  (Author's  ab- 
stract) 
W87-05515 


HORIZONTAL  AND  VERTICAL  VARIABLLI- 
TY  IN  THE  DISTRIBUTION  OF  AQUATIC  MA- 
CROPHYTES  EN  LAKE  WALKAREMOANA, 

Department  of  Scientific  and  Industrial  Research, 

Taupo  (New  Zealand).  Taupo  Research  Lab. 

C.  Howard- Williams,  J.  Davies,  and  W.  F. 

Vincent. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.  1,  p  55-65,  1986. 

5  fig,  4  tab,  33  ref,  append. 

Descriptors:  'Species  composition,  'Aquatic 
plants,  'Macrophytes,  'Lake  morphometry,  'Spa- 
tial variation,  Littoral  zone,  Zonation,  Lake  Wai- 
karemoana,  New  Zealand,  Vegetation,  Lakes, 
Winds. 

Lake  Waikaremoana,  North  Island,  New  Zealand, 
with  a  surface  area  of  5 1  sq  km,  has  a  shoreline  of 
93  km.  The  complex  lake  morphometry  means  that 
most  of  the  shoreline  is  sheltered  from  strong 
winds  which  leads  to  dense  macrophyte  develop- 
ment in  the  littoral  zone.  The  distribution  and 
abundance  of  the  macrophytes  around  the  lake 
were  studied  by  a  number  of  methods  including 
horizontal  and  vertical  SCUBA  transects.  Almost 
the  entire  shoreline  is  colonized  to  a  depth  of  16  m 
by  macrophyte  vegetation.  Tall  vascular  aquatics 
occur  to  a  depth  of  8  m  but  the  monospecific 
adventive  communities  found  in  many  other  North 
Island  lakes  are  not  found.  The  deep  water  macro- 
phytes (8-16  m)  are  exclusively  characeans  with 
Chara  corallina  forming  the  deepest  zone.  Hori- 
zontal species  composition  and  abundance  were 
very  uniform,  an  unusual  situation  when  compared 
with  other  New  Zealand  lakes.  Analysis  of  vari- 
ance at  different  scales  of  horizontal  distance 
showed  that  most  of  the  variation  in  species  per- 
formance was  between  individual  quadrats  4  m 
apart  rather  than  at  longer  distances.  (Author's 
abstract) 
W87-05516 


LATE  HOLOCENE  DIATOMS  LN  LAKE 
POUKAWA:  EFFECTS  OF  AIRFALL  TEPHRA 
AND  CHANGES  LN  DEPTH, 

Victoria  Univ.,  Wellington  (New  Zealand).   Re- 
search School  of  Earth  Sciences. 
M.  A.  Harper,  R.  Howorth,  and  M.  Mcleod. 
New  Zealand  Journal  of  Marine  and  Freshwater 


Research  NZJMBS,  Vol.  20,  No.  1,  p  107-118 
1986.  6  fig,  30  ref,  append. 

Descriptors:  'Tephra  deposition,  'Diatoms 
•Hardwater  lakes,  'Sediment  cores,  'Lake  mor 
phology,  'Volcanic  ash,  Alkalinity,  Nutrients 
Erosion,  Lakes,  Sediments,  Deposition,  Lak< 
Poukawa,  New  Zealand. 

Lake  Poukawa,  a  shallow  hardwater  lake,  is  situat 
ed  on  calcareous  lake  silt  overlying  peat  and  alluvi 
um.  Two  tephra  layers,  Taupo  Pumice  and  Waimi 
hia  Lapilli,  aged  c.  2000  and  3500  calendar  year 
respectively,  were  present  in  four  cores  (c.  6  n 
long)  of  the  lake  sediment.  The  diatom  flora  of  th< 
cores  was  studied  to  find  any  indication  of  change 
in  the  lake  morphology  and  to  assess  the  effects  o 
tephra  deposition.  Increased  abundance  of  smal 
Fragilaria  spp.  appears  to  indicate  periods  whei 
the  lake  was  less  extensive,  c.  3700-3500  y  ago,  an< 
c.  2800-3000  y  ago.  In  the  recent  past,  increase! 
abundance  of  Fragilaria  spp.  in  lake  sediment  nea 
the  present  southern  margin  almost  certainly  coin 
cides  with  artificial  draining  since  A.  D.  1931.  Thi 
occurrence  of  marine  sponge  spicules  in  the  core 
probably  indicates  that  rates  of  erosion  in  thi 
catchment  were  low  before  2500  y  ago  and  higl 
100-0  y  ago.  Diatom  samples  taken  at  close  inter 
vals  adjacent  to  the  Taupo  and  Waimihia  tephra 
indicate  that  above  the  ash  estimated  numbers  o 
diatoms  per  unit  dry  weight  increase,  but  the  pro 
portion  of  epiphytic  species  decreases.  Some  of  th 
possible  causes  of  this  increase  are  discussed.  Th 
tephra  layers  possibly  preserved  more  diatom  fnu 
tules,  or  increased  diatom  growth  by  supplyini 
silica,  phosphorus,  and  sulphur  nutrients  directl) 
or  organic  matter  from  vegetation  damage  in  th 
surrounding  catchment.  Alternatively,  in  shallow 
hardwater  lakes,  if  acids  are  deposited  with  th 
tephra  and  its  fine  particles  form  an  impermeabl 
layer  on  the  calcite  sediments  the  lake  will  becom 
less  alkaline  and  nutrient  depleted.  (Author's  at 
stract) 
W87-05518 


CONCENTRATED  BRLNES  AS  HABITATS  FOl 
MICROORGANISMS, 

Bonn  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikrobic 

logie. 

H.  G.  Truper,  and  E.  A.  Galinski. 

Experientia   EXPEAM,   Vol.   42,   No.    11/12, 

1182-1187,  December   1986.  2  fig,  2  tab,  68  re 

Descriptors:  'Brines,  'Saline  lakes,  'Saline  wate 
'Bacterial  physiology,  'Halophilic  bacteria,  Coas 
al  lagoons,  Soda  lakes,  Adaptation,  Aquatic  hab 
tats,  Compatible  solutes. 

Concentrated  salt  solutions  (brines)  occur  widel 
naturally  in  coastal  lagoons  and  salt  or  soda  lak< 
and  in  man-made  form  in  salterns  or  saltwork 
They  are  inhabited  by  a  limited  number  of  specia 
ized  microorganisms,  which  use  different  strategic 
of  haloadaptation.  Extremely  halophilic  archaebai 
teria  (Halobacteriaceae)  compensate  for  the  big 
osmotic  pressure  of  brines  by  high  cytoplasmi 
K(  +  )-ion  concentration.  This  requires  approprial 
adaptations  of  both  the  intracellular  and  extracelli 
lar  functional  macromolecules.  Only  some  of  tl 
halophilic,  halotolerant,  and  extremely  halophili 
eubacteria  use  this  strategy,  whereas  the  majoril 
of  them,  as  well  as  the  halophilic  algae,  synthesis 
and  accumulate  in  their  cells  organic  compatib 
solutes  (mono-,  disaccharides,  glycosyl-,  glycerol 
sugar  alcohols,  amino  acids,  and  betaines).  The 
compounds  protect  enzymes  in  addition  to  provii 
ing  water-binding  activity.  In  the  eubacteria  tl 
most  important  compatible  solute  is  glycine  bet 
ine.  Another  example  is  ectoine,  for  which  bol 
functions  and  biosynthetic  pathways  remain  to  I 
elucidated.  (Author's  abstract) 
W87-05552 


LIFE    ABOVE    THE    BOLLLNG    POLNT    0 
WATER, 

Regensburg  Univ.  (Germany,  F.R.).  Lehrstuhl  fui 

Mikrobiologie. 

K.  O.  Stetter,  G.  Fiala,  R.  Huber,  G.  Huber,  and 

A.   ScRcrcr. 

Experientia   EXPEAM,   Vol.   42,   No.    11/12, 
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87-1191,  December  1986.  6  fig,  3  tab,  25  ref. 

scriptors:  •Thermophilic  bacteria,  'Bacterial 
ysiology,  'Temperature  effects,  Metabolism, 
tiling.  Growth,  Aquatic  habitats. 

laracteristics  of  thermophilic  bacteria  are  dis- 
ssed,  including  habitats,  metabolism,  and  mor- 
ology,  and  the  prerequisites  and  limits  of  ex- 
niely  thermophilic  life  are  discussed.  Various 
tremely  thermophihc  archaebacteria  exhibit  opti- 
on growth  at  above  80  C.  Pyrodictium  is  the 
jst  thermophilic  of  these  organisms,  growing  at 
nperatures  of  up  to  1 10  C  and  exhibiting  opti- 
on growth  at  about  105  C.  Diverse  types  of 
aerobic  and  aerobic  metabolism  are  employed  by 
these  thermophiles.  Although  the  upper  temper- 
ire  limit  for  life  is  still  unclear,  it  is  probably 
ich  lower  than  250  C,  possibly  in  the  range 
tween  1 10  and  150  C.  (Rochester-PTT) 
87-05553 


MAVIOR  OF  226RA  IN  THE  MISSISSIPPI 
VER  MIXING  ZONE, 

xas  A  and  M  Univ.,  College  Station.  Dept.  of 

:eanography. 

■  primary  bibliographic  entry  see  Field  5B. 
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FECTS  OF  HERBICIDE  APPLICATION  ON 

ORTALITY  AND  DISPERSD7E  BEHAVIOR 

» THE  WATER  HYACINTH  WEEVTLS,  NEO- 

IFTTNA    EICHHORNIAE    AND    NEOCHE- 

NA  BRUCHI  (COLEOPTERA:  CURCULIONI- 

IE), 

jrida  Univ.,  Gainesville.  Dept.  of  Entomology 

i  Nematology. 

ir  primary  bibhographic  entry  see  Field  5C. 
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tYL  HYDROCARBON  HYDROXYLASE 
!VELS  IN  HERRING  GULL  EMBRYOS 
tOM  DIFFERENT  LOCATIONS  ON  THE 
(EAT  LAKES, 

itional  Wildlife  Research  Centre,  Ottawa  (Ontar- 

ir  primary  bibliographic  entry  see  Field  5B. 
87-05619 


lTE     OF     THREE     PHOSPHATE     ESTER 
AME  RETARDANTS  IN  SMALL  PONDS, 

:partment  of  Fisheries  and  Oceans,  Winnipeg 

lanitoba).  Freshwater  Inst. 

>r  primary  bibliographic  entry  see  Field  5B. 
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ETABOLIC  DIVERSITY  AND  ACnvrTY  OF 
ETEROTROPHIC  BACTERIA  IN  GROUND 
ATER, 

lyton  Univ.,  OH.  Dept.  of  Biology. 

>r  primary  bibliographic  entry  see  Field  2F. 
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XJTE  TOXICITY  OF  CADMHJM,  COPPER, 
ERCURY  AND  ZINC  TO  TROPOCYCLOPS 
IASINUS  MEXICANUS  (CYCLOPODDA,  CO- 
SPODA)  FROM  THREE  QUEBEC  LAKES, 

ontreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 

ces. 

ir  primary  bibhographic  entry  see  Field  5C. 
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ELD  STUDY  OF  PHYSIOLOGICAL  EF- 
XTS  ON  FISH  IN  LEAD-CONTAMINATED 
IKES, 

seteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

>r  primary  bibhographic  entry  see  Field  5C. 
87-05660 


ATOMS  IN  DAPHNTD  CULTURE  AND  BIO- 
!SAY, 

:w  Jersey  Agricultural  Experiment  Station,  New 
unswick. 
I.  Keating,  and  B.  C.  Dagbusan. 


Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  299-307,  March  1986.  4 
fig,  23  ref.  NSF  Grant  DEB  7823258. 

Descriptors:  'Diatoms,  'Daphnids,  'Cultures, 
•Bioassay,  'Diets,  'Nutrients,  Algae,  Toxicity, 
Cladocera. 

For  daphnids,  the  diatom  Nitzschia  frustulum  is 
both  a  nutritionally  desirable  food  and  a  source  of 
essential  organics  not  adequately  provided  by  sev- 
eral green  algae  commonly  fed  daphnids  in  bioas- 
says.  Although  a  diet  based  on  only  one  alga, 
Chlamydomonas  reinhardti,  generated  more  proge- 
ny per  individual  Daphnia  pulex,  progeny  from 
broodmates  fed  diets  differing  only  in  that  they 
also  included  diatoms  were  consistently  more  tol- 
erant in  acute  toxicity  bioassays.  Feeding  studies 
and  bioassays  were  done  in  wholly  defined  inor- 
ganic media  (MS  system)  that  had  contributed  all 
essential  inorganic  nutrients  for  more  than  100 
consecutive  generations  of  test  daphnids.  This  lim- 
ited the  possibility  of  misinterpretation  due  either 
to  deficiencies  resulting  from  the  absence  of  essen- 
tial inorganics  or  to  variations  in  media.  Algae 
were  grown  in  wholly  defined  inorganic  media, 
versions  of  A-MS  (algal  version)  that  were  similar 
to  animal  media  excepting  that  additional  N,  P  and 
Si,  and  the  three  vitamins  (B12  thiamine,  biotin) 
known  to  be  needed  by  many  algae  were  included. 
(Author's  abstract) 
W87-05662 


ECOLOGICAL    PERSPECTIVE    ON    FLOOD 
MITIGATION, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05719 


UNDER    WATER    MAPPING    RIVER    CHAN- 
NELS AND  RESERVOIRS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
For  primary  bibhographic  entry  see  Field  7B. 
W87-05749 


SEDIMENT  STUDIES   IN  GRAND  CANYON, 
ARIZONA 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05798 


EFFECT  OF  IMPOUNDMENTS  ON  NUTRI- 
ENT CONCENTRATIONS, 

Agricultural  Research  Service,  Durant,  OK. 
R.  G.  MenzeL  S.  J.  Smith,  and  N.  H.  Welch. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  357-366,  2 
fig,  5  tab,  18  ref. 

Descriptors:  'Nutrients,  'Reservoirs,  'Little  Wa- 
shita River,  'Oklahoma,  Nitrogen,  Nitrates,  Am- 
monium, Kjeldahl  procedure,  Phosphorus,  Water- 
shed. 

A  three  year  study  in  the  Little  Washita  River 
Basin  (53,900  ha)  in  Oklahoma  evaluated  the  effect 
of  Soil  Conservation  Service  (SCS)  flood  detention 
reservoirs  on  nutrient  concentrations  in  surface 
water  on  an  agricultural  watershed.  Concentra- 
tions of  nitrate  N,  ammonium  N,  Kjeldahl  N,  solu- 
ble P  and  total  P  were  determined  in  runoff  from 
upland  source  areas,  inflows  to  two  reservoirs, 
impounded  water,  outflows  from  the  reservoirs, 
and  downstream  from  the  reservoirs.  Concentra- 
tions in  runoff  from  selected  upland  source  areas 
(0.55  to  4.15  ha)  were  similar  to  those  in  inflows  to 
the  reservoirs  from  watershed  areas  of  28  and  400 
ha.  The  impounded  water  and  outflows  from  the 
reservoirs  had  lower  concentrations  of  all  nutrient 
forms  except  ammonium  N.  Total  N  and  total  P 
concentrations  in  the  outflows  were  about  20% 
and  5%,  respectively,  of  those  in  the  inflows. 
However,  nutrient  concentrations  in  water  7.5  km 
or  10  km  downstream  from  the  reservoirs  were 
similar  to  those  in  upland  source  areas.  Even 
though  51%  of  the  Little  Washita  River  Basin  is 
controlled  by  SCS  impoundments,  there  was  no 
apparent  reduction  in  nutrient  concentrations  in 
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the  stream.  (See  also  W87-05791)  (Author's  ab- 
stract) 
W87-05828 


BENTHOS  IN  A  SEDIMENT-LADEN  DELTA 
STREAM  SYSTEM, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibhographic  entry  see  Field  2J. 
W87-05831 


HYPSOGRAPHS:  BASIC  TOOLS  FOR  LAKE 
MANAGEMENT  AND  MONITORING, 

Environmental   Protection   Agency,   Washington, 

DC.  Office  of  Water  Planning  and  Standards. 

L.  E.  Keup,  and  P.  M.  Tobin. 

Environmental  Management  EMNGDC,  Vol.  10, 

No.  5,  p  623-627,  September  1986.  2  fig,  1  tab,  3 

ref. 

Descriptors:  'Limnology,  'Hypsographs,  'Lakes, 
'Lake  morphology,  Management  planning,  Mass 
balances,  Monitoring. 

Measurements  of  lake  or  reservoir  constituents  are 
common  activities  in  the  management  of  these 
waters  and  their  contents.  Quantitative  data  are 
required  for  many  decisions  involving  limnology, 
fisheries,  engineering,  etc.  but  reliable  and  usable 
calculations  cannot  be  performed  without  weight- 
ing data  relative  to  the  portions  of  lake  water  the 
values  represent.  Average  values  may  have  little 
use  or  meaning.  The  hypsograph  is  a  tool  that 
facilitates  quantitative  divisions  of  a  lake  into  de- 
sired water  mases.  This  then  permits  calculations 
of  chemical  masses  (loads),  productivity  data,  life 
supporting  zones,  etc.  Hypsographs  are  graphic 
depictions  of  the  vertical  distributions  of  volumes 
or  masses  of  water  in  lakes,  ponds,  or  reservoirs. 
Quantitative  limnological  science  or  engineering 
must  use  a  hypsograph,  or  a  more  complex  equiva- 
lent system,  to  undertake  calculations  of  water 
constituent  concentration  data  by  mathematical 
weighting.  Construction  of  the  graph  is  simple  and 
based  on  the  hydrographic  map  of  a  lake  or  reser- 
voir. A  hypsograph  curve  is  a  plot  of  depth  (X) 
versus  area  (X  squared),  thus  the  area  within  the 
plot  represents  volume  (X  cubed).  The  shape  of  the 
curve  represents  the  distribution  of  the  volume 
with  depth.  It  is  scaled  to  the  horizontal  areas  and 
vertical  depths.  (Authors'  abstract) 
W87-05873 


REGIONAL  REFERENCE  SITES:  A  METHOD 
FOR  ASSESSING  STREAM  POTENTIALS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 
R.  M.  Hughes,  D.  P.  Larsen,  and  J.  M.  Omernik. 
Environmental  Management  EMNGDC,  Vol.  10, 
No.  5,  p  629-635,  September  1986.  1  fig,  2  tab,  31 
ref.  EPA  Contract  68-03-3124. 

Descriptors:  'Model  studies,  'Watersheds,  'Con- 
trol sites,  'Ecosystems,  'Stream  classification, 
Land  classification,  Classification,  Assessments, 
Comparison  studies,  Water  pollution  control,  Pol- 
lution index. 

The  objective  of  Congressional  acts  and  agency 
regulations  'to  restore  and  maintain  the  chemical, 
physical,  and  biological  integrity  of  the  Nation's 
waters'  depends  on  models  of  attainable  conditions, 
that  is  to  say,  some  measurable  objectives  toward 
which  cleanup  efforts  are  striving.  Field  assess- 
ments of  impacted  streams  require  a  control  or  at 
least  an  unbiased  estimate  of  attainable  conditions. 
Control  sites,  such  as  upstream/downstream  or 
wilderness  sites,  have  proven  inadequate  for  assess- 
ing attainable  ecological  conditions  where  the  con- 
trol streams  differ  naturally  from  the  impacted 
streams  to  a  considerable  degree  or  where  different 
disturbances  exist  than  those  being  studied.  Rela- 
tively undisturbed  reference  sites  with  watersheds 
in  areas  having  the  same  land-surface  form,  soil, 
potential  natural  vegetation,  and  land  use  as  are 
predominant  in  large,  relatively  homogeneous  re- 
gions are  suggested  as  alternative  control  sites. 
These  areas  are  considered  typical  of  the  region 
and  therefore  the  sites  also  are  considered  typical 
of  the  region  because  their  watersheds  exhibit  all 
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the  terrestrial  variables  that  make  that  region  a 
region.  The  logical  basis  for  developing  regional 
reference  sites  lies  in  the  ability  to  group  water- 
sheds and  common  stream  types  into  regions  by 
integrating  available  maps  of  terrestrial  variables 
that  influence  streams.  Relatively  undisturbed  ref- 
erence sites  can  be  selected  from  typical  areas  of 
the  regions  and  from  transition  zones  where  one  or 
two  of  the  terrestrial  variables  are  not  the  predomi- 
nant one(s)  of  the  region.  These  reference  sites  are 
useful  for  estimating  attainable  conditions,  for  eval- 
uating temporal  and  spatial  changes  in  ecological 
integrity,  for  classifying  attainable  uses  of  streams, 
and  for  setting  biological  and  environmental  crite- 
ria. (Authors'  abstract) 
W87-05874 


ION  REGULATION  BY  THE  RAINBOW 
TROUT,  SALMO  GAIRDNERI,  IN  ION-POOR 
WATER, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Bi- 
ology. 

D.  G.  McDonald,  and  M.  S.  Rogano. 
Physiological  Zoology  PHZOA9,  Vol.  59,  No.  3, 
318-331,  May-June  1986.  9  fig,  1  tab,  38  ref. 

Descriptors:  'Rainbow  trout,  *Ion  regulation, 
•Ion-poor  water,  'Fish  physiology,  *Water  qual- 
ity, Atomic  absorption  spectroscopy,  Physiological 
analysis,  EDTA,  Ion  flux,  Bioaccumulation. 

The  effects  on  hard-water-adapted  rainbow  trout 
of  prolonged  exposure  to  low  external  ion  levels  is 
described.  In  net  ion  flux  experiments,  trout  were 
maintained  in  flux  chambers  for  2  days  in  normal 
hard  water,  and  14  days  in  soft  water.  In  branchial 
unidirectional  flux  experiments,  trout  were  fitted 
with  dorsal  aorta  and  urinary  bladder  catheters. 
Flux  periods  were  6  h  long.  Na(  +  )  and  Cl(-) 
uptake  in  relation  to  external  NaCl  was  determined 
on  uncatheterized  trout.  Radiotracers  for  Na(+) 
and  Cl(-)  were  added  to  the  external  medium.  A 
terminal  blood  sample  was  taken  for  the  determina- 
tion in  plasma  of  NaCl  and  22Na36Cl.  As  an 
indirect  evaluation  of  Ca-binding  activity  of  the 
gills,  trout  were  exposed  to  EDTA  for  a  3.5-h 
period.  Atomic  absorption  spectroscopy  was  used 
for  the  analysis  of  Na(+),  K(+),  and  Ca  (2  +  )  in 
water,  plasma,  and  urine.  Radiotracers  were  sepa- 
rated by  differential  gamma  and  beta  counting  on  a 
gamma  counter  and  a  scintillation  counter.  High 
energy  beta  emitters  were  separated  with  dual 
label  quench  correction  program.  Net  losses  of 
NaCl  but  not  of  Ca(2  +  )  occurred.  The  gills  were 
the  predominant  site  of  the  net  NaCl  losses.  Rates 
of  loss  declined  with  time,  but  initial  ion  balance 
was  not  restored  except  in  animals  maintained  at 
threefold  higher  NaCl  levels.  The  compensatory 
reduction  in  ion  loss  rate  occurred  because  of  an 
initial  decline  in  brachial  efflux  and  a  later  increase 
in  both  Na  and  CI  transport.  Urine  flow  rate 
increased  significantly  as  a  result  of  low  ion  expo- 
sure but  subsequently  declined  to  levels  typical  of 
normal  hard  water.  Mannitol  clearance  was  unaf- 
fected by  soft-water  exposure.  EDTA  was  effec- 
tive in  increasing  ionic  permeability  of  both  hard- 
water-and  soft-water-adapted  fish.  (Main-PTT) 
W87-05890 


SENSITIVE  PERIODS  FOR  THE  INFLUENCE 
OF  THE  HYDRIC  ENVIRONMENT  ON  EGGS 
AND  HATCHLTNGS  OF  PAINTED  TURTLES 
(CHRYSEMYS  PICTA), 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Zool- 
ogy and  Entomology. 
W.  H.  N.  Gutzke,  and  G.  C.  Packard. 
Physiological  Zoology  PHZOA9,  Vol.  59,  No.  3, 
337-343,  May-June  1986.  1  fig,  4  tab,  22  ref. 

Descriptors:  *Painted  turtles,  'Turtle  eggs,  'Turtle 
hatchlings,  Cherry  County,  Nebraska,  'Animal 
metabolism,  Hatching  success,  Egg  incubation, 
Soil  moisture,  Available  water. 

The  effects  of  exposing  eggs  of  painted  turtles, 
Chrysemsy  picta,  to  various  hydric  conditions 
during  certain  periods  of  embryonic  development 
was  examined.  Eggs  were  incubated  in  wet  and 
dry  environments.  Half  of  the  eggs  in  each  treat- 
ment were  transferred  to  the  other  treatment  at  the 
end  of  the  first  trimester,  and  a  similar  shift  was 


performed  at  the  end  of  the  second.  The  influence 
of  the  hydric  environment  on  hatching  success,  on 
duration  of  incubation,  and  on  size  of  hatchlings 
was  confined  to  the  last  two-thirds  of  incuabtion 
because  during  the  middle  trimester,  compensatory 
water  exchanges  occured.  During  the  middle  one- 
third  of  incubation,  water  uptake  was  greater  and 
more  rapid  in  a  moist  environment  if  an  egg  previ- 
ously was  in  dry  conditions.  Likewise,  water  loss 
was  more  pronounced  on  a  dry  substrate  during 
the  middle  trimester  if  an  egg  previously  was  in 
wet  condiitons.  No  compensatory  water  exchange 
occured  during  the  final  trimester,  but  proximate 
hydric  conditions  during  this  period  affected  de- 
velopment. Because  conditions  in  natural  nests 
fluctuated  during  the  incubation,  findings  present- 
ed raise  doubts  regarding  the  significance  of  nest- 
searching  behavior  reported  for  females  of  ovipar- 
ious  reptiles.  (Main-PTT) 
W87-05891 


PREHISTORIC  INFERRED  PH  CHANGES  IN 
BATCHAWANA  LAKE,  ONTARIO  FROM  SED- 
IMENTARY DIATOM  ASSEMBLAGES, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

L.  D.  Delorme,  H.  C.  Duthie,  S.  R.  Esterby,  S.  M. 

Smith,  and  N.  S.  Harper. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  1,  p  1-22,  November  1986.  11  fig,  1  tab,  34  ref. 

Descriptors:  'Sediment  cores,  'Acid  rain,  •Paleo- 
climatology,  'Hydrogen  ion  concentration,  'Air 
pollution  effects,  'Paleolimnology,  'Batchawana 
Lake,  Ontario,  Pollen,  Acid  rain,  Podzols,  Sedi- 
ments, Diatoms,  Benthic  flora,  History,  Limnolo- 
gy, Lakes. 

A  number  of  changes  in  the  pH  of  Batchawana 
Lake  have  occurred  in  the  past.  This  lake,  north- 
east of  Lake  Superior,  Ontario,  is  within  the 
Turkey  Lakes  Watershed,  a  region  identified  as 
sensitive  to  atmospheric  loading  because  of  geolo- 
gy and  the  low  buffering  capacity  of  the  lakes. 
Batchawana  Lake  is  situated  in  an  area  where  the 
topographical  relief  is  up  to  300  meters.  A  hard- 
wood forest  grows  on  thin  podzolic  soil  over  meta- 
morphosed metavolcanics.  The  lake  is  separated 
into  two  parts  by  an  inactive  beaver  dam.  The 
fossil  diatom  flora  were  studied  to  assess  the  paleo- 
limnology of  the  lake  and  the  impact  of  atmospher- 
ic loading  over  the  last  hundred  years.  From  a 
core  near  the  beaver  dam  the  inferred  pH  is  calcu- 
lated at  5.7  near  the  bottom  of  the  core  and  6.0  for 
1980  AD.  However,  there  is  evidence  of  a  number 
of  changes  in  the  diatom  flora  and  the  tree  pollen 
in  the  region  during  the  interval  represented  by  the 
core.  The  first  change  occurred  at  a  depth  of  53 
cm  as  indicated  by  a  change  in  the  diatom  flora, 
tree  pollen  concentration,  and  an  increase  in  the 
dry  weight  of  the  sediments.  The  next  change  took 
place  between  36.2  and  28.5  cm.  The  last  major 
change  occurred  around  1830  AD.  This  latter 
change  was  the  start  of  a  decrease  in  inferred  pH 
from  6.3  to  6.0.  All  of  the  changes  appear  to  have 
been  caused  by  changes  in  climate,  not  as  a  result 
of  atmospheric  loading.  (Airone-PTT) 
W87-05892 


PHOSPHORUS  AND  CHLOROPHYLL  CON- 
CENTRATIONS IN  LAKE  MONATE  (NORTH- 
ERN ITALY), 

Commission  of  the  European  Communities,  Ispra 
(Italy).  Joint  Research  Centre. 
O.  Ravera,  D.  Annoni,  and  M.  F.  Baudouin. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 
No.  1,  p  23-44,  November  1986. 

Descriptors:  'Limnology,  'Water  pollution 
sources,  'Phosphorus,  'Chlorophyll,  'Water  pol- 
lution effects,  'Eutrophication,  'Phytoplankton, 
•Lake  Monate,  Population  dynamics,  Italy,  Con- 
ductivity, Transparency,  Dissolved  oxygen,  Lakes. 

The  physical,  chemical  and  biological  characteris- 
tics of  Lake  Monate  (Northern  Italy)  in  1969-1972 
are  compared  with  those  of  1978-1980.  During  the 
period  1969-1972  the  phosphorus  concentration  (< 
10  microgram/1)  and  the  phytoplankton  population 
density  were  low  and,  consequently,  this  ecosys- 
tem has  been  classified  as  oligotrophy.  This  classi- 


fication was  also  supported  by  the  physical  and 
chemical  characteristics  of  the  lake  waters  (tem- 
perature, transparency,  dissolved  oxygen,  pH,  elec- 
trical conductivity).  After  1978  the  phosphorus 
concentration  increased  (up  to  >70  microgram/1), 
but  the  chlorophyll  concentration  remained  around 
2  microgram/1.  There  is  evidence  that  the  phos- 
phorus increase  was  an  effect  of  the  greater  phos- 
phorus loading  from  the  human  population  living 
in  the  lake  watershed  -  in  fact,  during  the  last  20 
years  the  population  increment  was  about  35% 
(Domestic  wastewaters  are  presently  the  major 
load  of  phosphorus  into  the  lake  waters,  about 
85%  of  the  total).  The  causes  of  why  a  higher 
chlorophyll  concentration  (as  would  be  expected) 
did  not  follow  the  phosphorus  increase  are  dis- 
cussed. (Airone-PTT) 
W87-05893 


ALTERNATIVE  APPROACH  TO  STUDY  THE 
AVOIDANCE  OF  DUCKWEED  (LEMNA  GIBBA 
L.  -  L.  MINOR  L.  COMPLEX)  FROM  ARID 
ZONES, 

Science  and  Education  Administration,  Beltsville, 

MD. 

D.  Porath,  and  M.  Agami. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  1,  p  45-53,  November  1986.  3  fig,  3  tab,  26  ref. 

Descriptors:  'Nutrients,  'Bioaccumulation,  'De- 
serts, 'Duckweed,  'Ammonium,  'Arid  zone, 
Israel,  Manure,  Nitrates,  Phosphates,  Organic 
wastes,  Aquatic  plants. 

Duckweed  is  not  found  extensively  in  aquatic  habi- 
tats within  arid  zones.  However,  outdoor  experi- 
ments in  the  Negev  desert  highlands  revealed  that 
Lemna  gibba  L.  establishes  well  on  NH4(+)-con- 
taining  mineral  growth  solution  or  on  diluted  or- 
ganic wastes.  In  the  margin  of  the  Judean  desert 
several  water  cisterns  which  are  utilized  by  local 
herds  are  usually  covered  by  a  duckweed  mat  of 
Lemna  gibba  L-  Lemna  minor  L.  complex.  Other 
natural  water  habitats  in  the  Negev  and  Sinai  de- 
serts are  devoid  of  duckweed.  Chemical  analysis  of 
the  water  of  15  aquatic  habitats  revealed  that  am- 
monium ion  (NH4(  +  ))  and  not  nitrate  (N03(-)) 
levels  correlate  with  duckweed  establishment  and 
that  phosphate  (P04(3-))  levels  ar  about  optimum 
for  duckweed  development.  The  results  led  to  the 
assumption  that  preferential  NH4(+)  uptake  char- 
acteristic for  several  duckweed  species  has  an  eco- 
physiological  significance  in  the  distribution  of 
duckweed  in  arid  zones.  Factors  which  may  limit 
the  establishment  of  duckweed  (e.g.,  detergents) 
are  discussed.  Climatic  factors  and  seed  set  condi- 
tions become  less  decisive  for  duckweed  establish- 
ment in  deserts.  The  very  low  amount  of  nitrate 
found  in  natural  aquatic  habitats  of  the  Negev 
highlands  indicates  indirectly  that  the  hydrophytes 
and  hygrophytes  probably  absorb  their  nitrogen 
from  the  soil  and  not  from  the  water  as  has  been 
found  in  other  cases.  (Airone-PTT) 
W87-05894 


PHOTOSYNTHATE  PARTITIONING:  A 
LABILE,  ADAPTIVE  PHENOMENON  IN  MI- 
CROCYSTIS AERUGINOSA 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

T.  D.  Olesen,  and  G.  G.  Ganf. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  1,  p  55-76,  November  1986. 

Descriptors:  'Protein  synthesis,  'Light  intensity, 
•Photosynthesis,  Respiration,  Lakes,  Phytoplank- 
ton, Cultures,  Nutrients. 

The  relationships  between  growth  (increase  in  cell 
numbers),  photosynthesis,  respiration,  protein  syn- 
thesis, and  carbohydrate  production  for  nutrient 
saturated  batch  cultures  of  Microcystis  aeruginosa 
Kuetz  emend  Elenkin  were  studied  in  order  to 
elucidate  factors  in  the  growth  success  of  some 
species  in  relation  to  others.  Both  dark  and  light 
processes  were  considered.  Short  term  (1-2  h) 
measurements  of  photosynthesis  were  shown  to  be 
representative  of  the  rates  occurring  throughout 
the  photo  period,  regardless  of  prior  conditioning. 
For    cultures    grown    under    constant    daylength 
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(10:14  L:D)  and  photon  flux  (300  micromoles/sq 
m/s  and  exposed  to  a  range  of  photon  fluxes,  the 
carbohydrate  pool  diminished  at  low  irradiance 
but  incresed  exponentially  as  photosynthesis  in- 
creased. In  contrast,  protein  synthesis  asymptoted. 
Consequently,  a  greater  proportion  of  the  carbon 
fixed  at  low  rates  of  photosynthesis  was  directed 
toward  protein  synthesis  than  to  carbohydrate.  At 
higher  rates  of  photosynthesis  the  converse  oc- 
curred. During  the  photoperiod  there  was  a  close 
relationship  between  protein  synthesis  and  cell  di- 
vision. Respiration  during  the  dark  period  correlat- 
ed linearly  with  carbohydrate  concentration  per 
cell  at  the  end  of  the  light  period.  Changes  in 
carbohydrate  concentration  during  the  dark  period 
were  related  linearly  to  protein  synthesis  and  cell 
division,  and  the  specific  growth  rate  correlated 
linearly  with  respiration.  Although  carbohydrate 
per  cell  fluctuated  greatly,  cell  protein  content 
remained  constant  throughout  the  24  h.  Photosyn- 
thesis of  cultures  preadapted  to  the  conditions  of 
exposure  (1:23  to  24:0  L:D,  5-120  micromoles/sq  m 
sec)  was  highest  at  a  short  photoperiod  (62.8 
fmoles  02/cell  h)  and  least  under  continuous  light. 
This  trend  was  reflected  by  the  rate  of  carbohy- 
drate synthesis.  There  was  no  change  in  protein 
content  per  cell,  as  the  rate  of  protein  synthesis 
corresponded  to  the  specific  growth  rate.  Specific 
growth  rates  over  24  h  increased  with  daylength. 
However,  rates  corrected  for  light  received 
showed  the  reverse  trend.  A  comparison  between 
rates  of  photosynthesis  and  photosynthesis  to  respi- 
ration ratios  in  three  cultures  adapted  to  different 
conditions  showed  that  Micro  cystis  responded  to 
changes  in  the  light  climate.  (Author's  abstract) 
W87-05895 


Ecosystems,  Norway,  Prey  size.  Turbidity,  Diets, 
Species  composition. 

Pike  from  four  lakes  differing  in  size  and  produc- 
tivity were  studied  in  order  to  determine  the  fac- 
tors which  control  growth  differences.  Pike  were 
caught  using  gill  nets,  measured,  the  cleithra  col- 
lected for  age  determination,  and  the  stomach  con- 
tents identified.  The  pike  were  mainly  littoral.  The 
fraction  of  pelagic  pike  increased  with  increasing 
turbidity.  Growth  was  rapid  in  the  deep,  oligotro- 
phic-mesotrophic  Lake  Tyrifjorden  where  white- 
fish  up  to  30-34  cm  was  the  most  common  prey.  In 
the  three  mesotrophic-eutrophic  lakes  in  the 
Halden  River  system  growth  was  slower,  and 
small  fish  (<15  cm)  such  as  smelt  Osmerus  eper- 
lanus  and  ruffe  Acerina  cernua  were  the  main 
sprey  species.  Epilimnet  summer  temperatures 
could  not  explain  these  growth  differences.  The 
growth  rate  was  highest  in  the  lake  with  the  lowest 
prey  abundance.  It  is  concluded  that  the  slower 
growth  of  pike  in  the  Halden  River  system  may  be 
explained  in  three  ways.  First,  capture  cost  may  be 
higher  in  turbid  waters  of  the  Halden  system  (but 
then  the  negative  effects  of  high  turbidity  must  be 
larger  than  the  positive  effect  of  high  prey  densi- 
ty). Second,  low  availability  of  suitable  prey  larger 
than  15  cm  may  reduce  growth,  or  species  compo- 
sition of  prey  may  have  a  direct  effect  on  pike 
growth.  Third,  there  may  be  genetic  differences 
between  pike  from  the  different  areas.  The  expla- 
nations are  not  mutually  exclusive.  (Airone-PTT) 
W87-05897 


DRAGONFLIES  AS  INDICATORS  OF  THE 
CONDITIONS  OF  RUNNING  WATERS  IN  THE 
LOWER  PARTS  OF  NORTHWESTERN  GER- 
MANY (LDJELLEN  ALS  INDIKATOREN  DES 
ZU  STANDES  VON  FILESSGEWAESSERN  DES 
NORDWESTDEUTSCHEN  TffiFLANDES), 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Zoologisches  Inst. 
G.  Rehfeldt. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  1,  p  77-95,  November  1986.  5  fig,  5  tab,  46  ref. 

Descriptors:  *Streams,  'Running  waters,  •Dragon- 
flies,  *Bioindicators,  Channeling,  Conductivity, 
Species  composition,  Marcophytes. 

The  species  composition  of  adult  dragonfly  fauna, 
and  the  hydrochemical  variables,  degree  of  chan- 
nelization, and  structure  of  the  surrounding  areas 
of  35  brooks  were  investigated  at  118  sites  in 
Eastern  Lower  Saxony.  Similarities  in  the  distribu- 
tion of  stream-dwelling  odonates  and  aquatic  ma- 
crophytes  of  the  brook  Lachte  are  shown  in  longi- 
tudinal profile  and  in  a  dendrogram.  Only  50%  of 
the  indigenous  species  are  found  as  larvae,  so 
counts  of  adults  are  better  suited  for  a  representa- 
tive record  of  species  composition.  Specific  con- 
ductivity is  found  to  be  a  useful  measure  of  sewage 
effluent  in  the  geologically  homogeneous  study 
area.  The  distribution  of  species  in  relation  to 
distance  from  the  headwaters  and  to  given  param- 
eters yields  a  classification  scheme  which  allows 
the  prediction  of  the  development  of  coenosis  and 
an  evaluation  of  the  conditions  of  lowland  waters 
in  Northwestern  Germany.  Calopteryx  virgo,  Cor- 
dulegaster  boltoni,  and  Ophiogomphus  serpentinus 
are  regarded  as  useful  indicators  for  natural 
brooks.  Combined  studies  of  dragonflies  and  aquat- 
ic macrophytes  are  proposed  as  bioindicator  sys- 
tems for  the  classification  of  waters.  (Author's 
abstract) 
W87-05896 


HABITAT  USE,  GROWTH,  AND  FEEDING  OF 
PIKE  (ESOX  LUCIUS  L)  IN  FOUR  NORWE- 
GIAN LAKES, 

Metro  Wastewater,  San  Diego,  CA. 

L.  A.  Vollestad,  J.  Skurdal,  and  T.  Qvenild. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  1,  p  107-117,  November  1986.  5  fig,  2  tab,  32 

ref. 

Descriptors:  'Lakes,  'Limnology,  *Food  habits, 
•Pike,  *Predation,  *Food  chains,  'Fish  growth, 


DISSOLVED  ORGANIC  CARBON  DYNAMICS 
IN  TWO  SUBTROPICAL  BLACKWATER 
RIVERS 

Georgia  Univ.,  Athens.  Dept.  of  Zoology. 

J.  L.  Meyer. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  1,  p  119-134,  November. 

Descriptors:  *Dissolved  organic  carbon,  'Humic 
acids,  'Seasonal  variation,  'Rivers,  Georgia, 
Leaching,  Flood  plains,  Watersheds,  Transport, 
Export,  Photolysis,  Accumulation. 

The  seasonal  pattern  of  DOC  concentration  and 
transport  was  studied  in  the  sixth  order  Ogeechee 
River  and  its  fourth  order  tributary,  Black  Creek, 
two  low-gradient  blackwater  rivers  in  Georgia, 
U.S.A.   Samples  were  collected   from  the   main 
channel  and  backwater  areas  at  varying  intervals 
during  1981-1985.  Samples  were  ultrafiltrated  to 
determine  the  molecular  weight  distribution.   A 
separate  experiment  measured  the  influence  of  pho- 
tolysis on  concentration  and  quality  of  DOC.  Car- 
bohydrate and  phenol  analysis  was  performed  on 
one  set  of  samples.  Mean  annual  DOC  concentra- 
tion was  higher  in  Black  Creek,  but  in  both  rivers 
over  half  of  the  DOC  was  of  intermediate  molecu- 
lar weight  (1000-10000  nMW).  Although  the  mag- 
nitude of  Doc  concentration  and  export  differed 
between  the  two  rivers,  the  seasonal  pattern  was 
similar,    with   highest   concentration   and   export 
during    winter    flooded    conditions    and    lowest 
during  summer.  Concentration  increased  as  dis- 
charge increased,  although  this  relationship  was 
not  as  strong  for  low  (<1000  nMW)  and  high 
(>  10000  nMW)  molecular  weight  DOC  as  it  was 
for  the  intermediate  (1000-10000  nMW)  fraction. 
DOC  transport  per  unit  watershed  area  was  great- 
er from  Black  Creek  than  from  the  Ogeechee,  and 
both  were  considerably  greater  than  values  meas- 
ured from  forested  upland  watersheds.  Export  of 
the  low  molecular  weight  DOC  was  similar  to 
values   of  total    organic    carbon   exported    from 
upland  watersheds.  Leaching  of  DOC  from  pro- 
ductive floodplain  forests  appears  to  be  one  reason 
for  the  higher  DOC  transport  in  these  rivers.  Once 
in  the  river,  processes  such  as  differential  biologi- 
cal uptake  appear  to  influence  DOC  concentration 
and  quality.  It  is  unlikely  that  photolysis  is  a  major 
sink  for  DOC  in  these  rivers.  (Airone-PTT) 
W87-05898 


Lakes— Group  2H 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

A.  S.  W.  Span. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1497-1503,  December  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Phytoplankton,  'Surface  water,  'Bi- 
ological communities,  'Respiration,  Membrane  fil- 
ters, Reproducibility,  Optimization,  Experimental 
design. 

An  optimization  of  the  ETS  method  is  presented 
for  whole  freshwater  plankton  communities,  as 
well  as  size-fractionated  community  samples.  The 
following  parameters  were  studied:  filter  type  and 
removal  system,  reproducibility,  sonication,  stabili- 
ty, effect  of  light  on  ETS,  and  the  relative  impor- 
tance of  three  substrates,  Scenedesmus  quadri- 
cauda,  Chlamydomonas  reinhardtii,  and  Stephano- 
discus  hantzschii.  (A  fourth  substrate,  Oscillatoria 
agardhii,  was  included  in  parts  of  the  experiment). 
The  reproducibility  and  recovery  of  the  method  is 
very  good  when  membrane  filters  are  used  and  the 
concentrated  sample  is  removed  from  the  filter  by 
brush.  Three  to  five  minutes  appear  to  be  sufficient 
to  release  ETS  activity.  The  effect  of  light  on  ETS 
activity  appears  to  be  negligible.  The  following 
conditions  should  be  observed:  the  processed 
sample  stored  for  not  longer  than  30  min.  on  ice, 
extinction  must  not  be  higher  than  0.6,  reaction 
time  no  longer  than  30  min.,  and  no  'hard'  species 
must  dominate  the  water  sample.  The  recovery  of 
the  size-fractionated  water  sample,  based  on  the 
activity  of  the  whole  sample,  was  not  significantly 
different  from  100%  at  the  level  of  P=0.01. 
(Airone-PTT) 
W87-05907 


OPTIMIZATION  OF  THE  ELECTRON  TRANS- 
PORT SYSTEM  (ETS)  METHOD  FOR  NATU- 
RAL PHYTOPLANKTON  ASSEMBLAGES 
TESTED  WITH  SOME  SPECTES  OF  FRESH- 
WATER PHYTO-PLANKTON, 


VARIATION  OF  ATP  CONTENT  IN  SCEN- 
EDESMUS DIMORPHUS  CELLS  GROWN  IN  A 
CHEMOSTAT  CULTURE  AND  ITS  COMPARI- 
SON WITH  CHLOROPHYLL-A  CONTENT, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Sanitary  Engineering. 

S.  Kunikane,  M.  Kaneko,  and  R.  Maehara. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1569-1574,  December  1986.  7  fig,   1  tab,   12  ref. 

Descriptors:  'Adenosine  triphosphate,  'Chloro- 
phyll, 'Algal  growth,  'Bioassay,  Phosphorus,  Ni- 
trogen, Bioindicators,  Growth  kinetics,  Algae, 
Chemostat,  Biomass,  Eutrophication,  Limiting  nu- 
trients, Biomass. 

The  variations  of  ATP  and  chl-a  content  in  Scen- 
edesmus dimorphus  cells  grown  in  a  chemostat 
culture  under  nutrient  limitation  were  investigated 
in  order  to  assay  the  availability  of  ATP  as  an 
indicator  of  algal  biomass.  ATP  and  chl-a  contents 
per  algal  dry  weight  varied  in  the  ranges  of  0.15- 
1.64  microgram/mg  (0.33-3.82  microg/mg  as 
ATP/C  ratio)  and  0.32-1.32%  (7.8-30.8  micro- 
gram/mg as  chl-a/C  ratio),  respectively,  under  the 
conditions  of  T-N/T-P  ratio  of  2-50  by  weight  and 
dilution  rate  of  1-4  per  day.  At  every  T-N/T-P 
ratio,  both  ATP  and  chl-a  contents  increased  as 
dilution  rate  increased.  At  a  given  dilution  rate, 
ATP  content  decreased  systematically  as  T-N/T-P 
ratio  increased,  with  the  one  exception  at  dilution 
rate  of  4  per  day.  It  appears  that  ATP  and  chl-a 
can  hardly  be  used  successfully  as  indicators  of 
algal  biomass.  (Author's  abstract) 
W87-05916 


ENVmONMENTAL  MODIFICATION  OF  THE 
PHOTOSYNTHETIC  RESPONSE  OF  LAKE 
PLANKTON  TO  SURFACTANTS  AND  SIG- 
NIFICANCE TO  A  LABORATORY-FIELD 
COMPARISON, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05917 


BACTERIAL    GLUCOSE    MINERALIZATION 
IN  ACTD-STRESSED  LAKE  SEDIMENTS, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 
C.  G.  Choquet,  L.  G.  Leduc,  and  G.  D.  Ferrom. 
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Field  2— WATER  CYCLE 
Group  2H — Lakes 
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Water  Research  WATRAG,  Vol.  20,  No.  12,  p 
1583-1587,  December   1986.  6  fig,   1   tab,  23  ref 

Descriptors:  'Mineralization,  *Lake  sediments, 
•Acid  rain,  'Water  pollution  effects,  'Glucose, 
Heterotrophic  bacteria,  Seasonal  variation,  Benthic 
fauna,  Microbial  degradation,  Radioactive  tracers, 
Bacteria,  Incubation,  Lakes,  Sediments,  Acidic 
water. 

Glucose  mineralization  by  the  benthic  microbiota 
of  acid-stressed  Silver  Lake,  Ontario,  Canada  was 
quantitated  as  a  function  of  season.  Attempts  were 
also  made  to  measure  the  mineralization  response 
when  the  microbiota  were  subjected  to  near  neu- 
tral pH  conditions.  Comparisons  made  on  the  basis 
of  V  sub  max  values  revealed  that  the  heterotro- 
phic potential  varied  according  to  season,  being 
lowest  during  winter  and  highest  during  summer 
(0.224  and  0.993  microgram/g  h,  water  tempera- 
ture 4  and  17  C,  respectively).  Also,  an  unexpected 
decrease  in  heterotrophic  potential  was  realized  for 
all  samplings  at  an  experimental,  circum  neutral 
pH.  These  results,  along  with  observed,  higher 
bacterial  cell  counts  at  the  experimental  pH,  indi- 
cate that  a  fraction  of  the  heterotrophic  population 
is  incapable  of  glucose  mineralization  at  the  higher 
pH,  and  are  evidence  for  the  existence  of  acido- 
philic bacteria  in  acid  stressed  aquatic  environ- 
ments. Pre-incubation  studies  showed  that  the  dif- 
ferences in  heterotrophic  potentials  persisted  for 
up  to  15  days,  the  longest  pre-incubation  period 
examined.  (Author's  abstract) 
W87-05918 


21.  Water  In  Plants 


HERBICIDE  EFFECTS  ON  WATER  USE  BY 
GRASS  SOD  AND  RED  CLOVER  (TRIFOLIUM 
PRATENSE)  ESTABLISHMENT, 

Cornell   Univ.    Agricultural   Experiment   Station, 

Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05261 


PROTEIN  CONTENTS  OF  SEED  YIELDS  OF 
FIELD-GROWN  SOYBEANS  EXPOSED  TO 
SIMULATED  ACIDIC  RAIN:  ASSESSMENT  OF 
THE  SENSrnvnTES  OF  FOUR  CULTTVARS 
AND  EFFECTS  OF  DURATION  OF  SIMULAT- 
ED RAINFALL, 

Manhattan  Coll.,  Bronx,  NY.  Lab.  of  Plant  Mor- 
phogenesis. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05264 


YIELD  RESPONSE  OF  DAVIS  SOYBEANS  TO 
SIMULATED  ACTD  RAIN  AND  GASEOUS 
POLLUTANTS  IN  THE  FTELD, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05265 


EMISSION  OF  ETHYLENE  BY  OAT  PLANTS 
TREATED  WITH  OZONE  AND  SIMULATED 
ACTD  RAIN, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Plant  Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05266 


LEAF-SURFACE  PROPERTIES  IN  RELATION 
TO  TOLERANCE  OF  SALT  SPRAY  IN  FES- 
TUCA  RUBRA  SSP.  LITORALIS  (G.  F.  W. 
MEYER)  AUQUIER, 

Welsh  Plant  Breeding  Station,  Aberystwyth. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05267 


TOLERANCE  OF  SODIUM  CHLORIDE  AND 
ITS  GENETIC  BASIS  IN  NATURAL  POPULA- 
TIONS OF  FOUR  GRASS  SPECIES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05268 


EFFECTS  OF  WASTEWATER  FROM  OLIVE 
PROCESSING  ON  SEED  GERMINATION  AND 
EARLY  PLANT  GROWTH  OF  DIFFERENT 
VEGETABLE  SPECIES, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Grenada  (Spain).   Dept.  de  Quimica  Agricola  y 

Fisiologia. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05277 


SEATTLE'S    DIVERSIFIED    APPROACH    TO 

SLUDGE  USE, 

Seattle  Sludge  Management  Program,  WA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05301 


SYNERGISTIC  EFFECTS  OF  ACTD  RAIN  AND 
(+  OR  -)-2-(2,4-DICHLOROPHENOXY)  PRO- 
PANOIC ACTD  (2,4  DP)  ON  GROWTH,  MINER- 
AL CONTENT  AND  STRESS-INDUCED  ETH- 
YLENE IN  LETTUCE, 

Technical   Univ.   of  Denmark,   Lyngby.   Lab.  of 
Environmental  Science  and  Ecology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05310 


TEMPERATURE  AND  LEAF  OSMOTIC  PO- 
TENTIAL AS  FACTORS  IN  THE  ACCLIMA- 
TION OF  PHOTOSYNTHESIS  TO  HIGH  TEM- 
PERATURE IN  DESERT  PLANTS, 

Nevada  Univ.  System,  Las  Vegas.  Desert  Re- 
search Inst. 

J.  R.  Seemann,  W.  J.  S.  Downton,  and  J.  A.  Berry. 
Plant  Physiology  PLPHAY,  Vol.  80,  No.  4,  p  926- 
930,  April  1986.  6  fig,  1  tab,  22  ref.  USD  A  Grant 
78-59-2115-0-128. 

Descriptors:  'Photosynthesis,  'Water  potential, 
'Osmosis,  'Desert  plants,  'Thermal  stress, 
•Leaves,  Seasonal  variation,  Temperature,  Toler- 
ance, Plant  physiology,  Death  Valley,  California, 
Chlorophyll. 

Seasonal  changes  in  the  high  temperature  limit  for 
photosynthesis  of  desert  winter  annuals  growing 
under  natural  conditions  in  Death  Valley,  Califor- 
nia were  studied  using  an  assay  based  upon  chloro- 
phyll fluorescence.  All  species  of  this  group  were  6 
to  9  C  more  tolerant  of  high  temperature  at  the  end 
of  the  growing  season  (May),  than  at  its  beginning 
(February).  Over  this  same  time  period,  the  mean 
daily  maximum  air  temperature  increased  by  12 
degrees  C.  Laboratory  studies  have  demonstrated 
that  increases  in  thermal  tolerances  could  be  in- 
duced by  increasing  growth  temperature  alone. 
For  plants  growing  under  field  conditions  there 
was  also  a  good  correlation  between  the  thermal 
tolerance  of  leaves  and  the  osmotic  potential  of 
leaf  water,  indicating  that  increases  in  the  concen- 
trations of  sorbitol  could  be  demonstrated  to  have 
increased  thermal  tolerance.  (Author's  abstract) 
W87-05317 


PROLINE  ACCUMULATION  AND  THE  ADAP- 
TATION OF  CULTURED  PLANT  CELLS  TO 
WATER  STRESS, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Horticul- 
ture. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-05318 


DROUGHT  AVOIDANCE  STRATEGY  IN  CER- 
ATONIA  SILIQUA  L.,  A  MESOMORPHIC- 
LEAVED  TREE  IN  THE  XERIC  MEDITERRA- 
NEAN AREA, 

Messina  Univ.  (Italy).  1st.  di  Botanica. 

For  primary  bibliographic   entry   see   Field   2D. 

W87-05342 


ENVIRONMENTAL  PARAMETERS  REGU- 
LATING GASEOUS  NITROGEN  LOSSES 
FROM  TWO  FORESTED  ECOSYSTEMS  VIA 
NITRIFICATION  AND  DENITRD7ICATION, 

North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 

Forestry. 

For   primary   bibliographic   entry  see   Field   2G. 

W87-05394 


EVALUATION   OF   GREEN   ASH   ROOT   RE- 
SPONSES AS  A  SOIL  WETNESS  INDICATOR, 

Louisiana   State   Univ.,   Baton   Rouge.    Dept.   of 

Marine  Science. 

For  primary   bibliographic  entry  see   Field   2G. 

W87-05421 


STRESS  TOLERANCE  AND  ADAPTATION  IN 
SPRING  WHEAT, 

Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
P.  L.  Bruckner,  and  R.  C.  Frohberg. 
Crop  Science  CRPSAY,  Vol.  27,  No.  1,  p  31-36, 
January-February  1987.  5  tab,  13  ref. 

Descriptors:  'Plant  physiology,  'Stress  tolerance, 
•Spring  wheat,  *Water  stress,  *Crop  yield,  •Tem- 
perature effects,  Cultivars,  Regression  analysis,  Es- 
timating, Genotypes,  Prediction. 

Development  of  stress  tolerant  cultivars  is  an  ob- 
jective of  many  breeding  programs,  but  success  has 
been  limited  by  inadequate  screening  techniques, 
and  the  lack  of  genotypes  that  show  clear  differ- 
ences in  response  to  well  defined  environmental 
stresses.  Twenty  spring  wheat  (Triticum  aestivum 
L.)  genotypes  were  evaluated  over  a  range  of 
water  and  high  temperature-stressed  environments 
(15  location-years)  to  establish  standards  for  eval- 
uation of  stress  tolerance  screening  techniques  and 
to  characterize  genotypic  stress  tolerance  and  ad- 
aptation to  stress  environments.  Overall  and  pos- 
tanthesis  stress  tolerances  were  determined  using 
grain  yield  and  kernel  weight  responses,  respec- 
tively. Stress  tolerances  were  estimated  using  stress 
susceptibility  indices  (S),  grain  yields  and  kernel 
weights  predicted  for  a  hypothetical  severe-stress 
environment  from  regression  parameters,  and 
yields  and  kernel  weights  per  se  in  five  stress 
environments.  Yield-based  stress  tolerance  esti- 
mates were  correlated  among  all  estimation  meth- 
ods. The  stress  susceptibility  index  identified  stress 
tolerant  genotypes  that  did  not  have  outstanding 
yield  performance  per  se  in  stress  environments 
due  to  low  yield  potential,  but  which  minimized 
yield  loss  under  stress  conditions.  Kernel  weight- 
based  estimates  of  postanthesis  stress  tolerance 
using  S  were  not  correlated  with  predicted  kernel 
weights  in  a  hypothetical  severe-stress  environ- 
ment or  with  kernel  weights  per  se  in  five  stress 
environments.  Genotypes  evaluated  in  this  study 
exhibited  a  wide  range  in  stress  tolerance  and 
adaptation  to  stress-prone  environments.  Stress  tol- 
erant and  susceptible  genotypes  were  identified  to 
use  in  evaluation  of  stress  tolerance  screening  tech- 
niques. Used  in  tandem,  regression  analyses  of  gen- 
otype x  environment  interactions,  stress  suscepti- 
bility indices,  and  stress  performance  per  se,  pro- 
vided a  more  complete  description  of  genotype 
stress  tolerances  than  did  any  analysis  used  alone. 
(Author's  abstract) 
W87-05430 


EFFECTS  OF  AIR  TEMPERATURE  AND 
WATER  STRESS  ON  APEX  DEVELOPMENT 
IN  SPRING  WHEAT, 

Science  and  Education  Administration,  Mandan, 
ND.  Northern  Great  Plains  Research  Center. 
A.  B.  Frank,  A.  Bauer,  and  A.  L.  Black. 
Crop  Science  CRPSAY,  Vol.  27,  No.  1,  p  113-116, 
January-February  1987.  1  fig,  2  tab,  13  ref 

Descriptors:  *Air  temperature  effects,  *Water 
stress,  •Spring  wheat,  'Crop  yield,  *Apex  devel- 
opment, 'Plant  growth,  'Field  tests,  Reproduc- 
tion, Growth,  Regression  analysis. 

Grain  yield  of  hard  red  spring  wheat  (HRSW) 
(Triticum  aestivum  L.)  is  influenced  by  the  number 
of  spikelets  produced  per  spike.  There  is  a  need  to 
better  understand,  for  predictive  purposes,  the  ef- 
fects of  water  and  temperature  on  apex  differentia- 
tion, spike  and  spikelet  development,  and  number 
of  spikelets.  The  effects  of  these  two  factors  on 
apex  development  and  number  of  spikelets  pro- 
duced per  spike  were  studied  in  a  controlled  envi- 
ronment using  'Sinton'  HRSW.  Data  on  spikelets 
per  spike  from  field  studies  conducted  at  Mandan, 
ND  were  included  to  evaluate  temperature  effects 
during  the  spikelet  development  phase  on  number 
of  spikelets  formed  per  spike.  Plants  grown  at  18  C 
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for  4,  8,  or  12  days  from  emergence,  and  thereafter 
at  26  C  required  less  time  to  reach  double  ridge 
and  terminal  spikelet  development  stage,  had  a 
shorter  spikelet  development  period,  and  produced 
fewer  spikelets  per  spike  than  plants  grown  initial- 
ly at  26  C  for  4,  8,  and  12  days  and  thereafter  at  18 
C.  These  data  indicated  that  higher  air  temperature 
(26  C)  from  about  6  to  8  days  prior  to  apex  double 
ridge  through  terminal  spikelet  formation  reduced 
the  number  of  spikelets  per  spike.  Plants  exposed 
to  water  stress  starting  12  days  after  seedling  emer- 
gence required  the  same  duration  to  develop 
double  ridges  as  the  controls,  but  stressed  plants 
had  a  shorter  spikelet  development  stage,  resulting 
in  fewer  spikelets  per  spike.  The  data  suggested 
that  the  transition  of  the  apex  from  vegetative  to 
reproductive  growth  is  a  continuum.  Regression 
analysis  of  spikelets  per  spike  at  the  apex  terminal 
spikelet  stage  on  maximum  daily  air  temperature 
during  the  spikelet  formation  period  showed  a 
significant  negative  linear  relationship  (R  squared 
=  -0.69).  This  relationship,  along  with  application 
of  growing-degree  days  for  estimating  the  spikelet 
development  period,  has  application  for  enhancing 
prediction  of  grain  yields  from  number  of  spikelets 
produced  per  spike.  (Author's  abstract) 
W87-05431 

CANOPY  TEMPERATURE  BASED  IRRIGA- 
TION SCHEDULING  INDICES  FOR  KEN- 
TUCKY BLUEGRASS  TURF, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05432 


IRRIGATION  WITH  BRACKISH  WATER 
UNDER  DESERT  CONDITIONS:  HI.  METH- 
ODS FOR  ACHIEVING  GOOD  GERMINATION 
UNDER  SPRINKLER  IRRIGATION  WITH 
BRACKISH  WATER, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 
Biology. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-05438 


KRIGATION  SCHEDULING  EFFECTS  ON 
YIELD  AND  PHOSPHORUS  UPTAKE  OF 
COWPEA, 

Ministry  of  Agriculture,  Jos  (Nigeria). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05439 


RESPONSE  OF  WHEAT  TO  IRRIGATION 
WITH  SMALL  AMOUNTS  OF  WATER  AP- 
PLIED IN  VARIOUS  WAYS, 

Indian  Agricultural  Research  Inst.,  New  Delhi. 

Water  Technology  Center. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05440 


WITHIN-ROW  KRIGATION   SAVES  WATER 
ON  CROPLANDS, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05443 


WATER  LOSSES  THROUGH  THE  BUNDS  OF 

IRRIGATED    RICE    FTELDS    INTERPRETED 

THOUGH  AN  ANALOGUE  MODEL, 

Land  Resources  Development  Centre,   Surbiton 

(England). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05445 


WATER  BALANCE  AND  PATTERN  OF  SOIL 
WATER  UPTAKE  IN  A  PEACH  ORCHARD, 

Centre   National   de   la   Recherche    Scientifique, 

Montpellier  (France).  Centre  d'Etudes  Phytosocio- 

logiques  et  Ecologiques  Louis-Emberger. 

For  primary  bibliographic  entry  see  Field  2D. 

W87-05451 


PHYCOBILD?ROTEIN    COMPOSITION    AND 
CHLOROPLAST  STRUCTURE  IN  THE  FRESH- 


WATER RED  ALGA  COMPSOPOGON  COERU- 
LEUS  (RHODOPHYTA), 

Smithsonian     Environmental     Research     Center, 

Rockville,  MD. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05478 


EFFECT  OF  TREE  CANOPY  REMOVAL  BY 
GYPSY  MOTH  LARVAE  ON  THE  MACROAL- 
GAE  OF  A  RHODE  ISLAND  HEADWATER 
STREAM, 

Rhode  Island  Univ.,  Kingston.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05483 


RELEASE  OF  REDUCING  SUGARS  AND  DIS- 
SOLVED ORGANIC  CARBON  FROM  SPAR- 
TINA  ALTERNIFLORA  LOISEL  IN  A  GEOR- 
GIA SALT  MARSH, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05484 


QUANTITATIVE  REPRODUCTION  AND  RE- 
PRODUCTIVE EFFORT  BY  STANDS  OF  THE 
BROWN  ALGA  ASCOPHYLLUM  NODOSUM 
a.)  LE  JOLIS  IN  SOUTH-EASTERN  CANADA, 

Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05491 

EFFECTS  OF  FREQUENCY  OF  IRRIGATION 

AND     GYPSUM     TREATMENT     ON     LEAF 

WATER  POTENTIAL  AND  LEAF  STOMATAL 

CONDUCTANCE  OF  LUCERNE  (MEDICAGO 

SATTVA    L.)   GROWN   ON   A   HEAVY   CLAY 

SOIL, 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 

Irrigation  Research  Inst. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05505 


EFFECTS  OF  SALINE  WATER  HtRIGATION 
ON  SOIL  SALINITY,  PECAN  TREE  GROWTH 
AND  NUT  PRODUCTION, 
Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05506 


SEEDLING  MORTALITY  OF  SEVERAL 
CROPS  INDUCED  BY  ROOT,  STEM  OR  LEAF 
EXPOSURE  TO  SALTS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05507 

HORIZONTAL  AND  VERTICAL  VARIABILI- 
TY IN  THE  DISTRIBUTION  OF  AQUATIC  MA- 
CROPHYTES  IN  LAKE  WAIKAREMOANA, 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05516 


EFFECT  OF  SOTL  MOISTURE  STRESS  ON 
LEAF  AREA  INDEX,  EVAPOTRANSPIRATION 
AND  MODELED  SOTL  EVAPORATION  AND 
TRANSPIRATION, 

New  Mexico  State  Univ.,  Las  Cruces.  Dept.  of 

Mathematical  Sciences. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-05521 


RESPONSE  OF  LEAF  GROWTH,  LEAF  NI- 
TROGEN, AND  STOMATAL  CONDUCTANCE 
TO  WATER  DEFICITS  DURING  VEGETATIVE 
GROWTH  OF  FTELD-GROWN  SOYBEAN, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Winnellie  (Australia).  Darwin  Labs. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05590 


Water  In  Plants— Group  21 

ANATOMICAL,  MORPHOLOGICAL,  AND 
PHYSIOLOGICAL  RESPONSES  OF  ALFALFA 
TO  FLOODING, 

California  Univ.,  Riverside.  Dept.  of  Plant  Pathol- 
ogy- 
For  primary  bibliographic  entry  see  Field  3F. 

W87-05592 


SALT  TOLERANCE  OF  TWO  DIFFERENTLY 
DROUGHT-TOLERANT  WHEAT  GENOTYPES 
DURING  GERMINATION  AND  EARLY  SEED- 
LING GROWTH, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05593 


INFLUENCE  OF  SALT  STRESS  ON  BIO- 
CHEMICAL PROCESSES  IN  CHICKPEA, 
CICER  ARTETTNUM  L., 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05594 


PLANT  WATER  BALANCE, 

Bayreuth  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Pflanzenoekologie. 

E.-D.  Schulze,  R.  H.  Robichaux,  J.  Grace,  P.  W. 
Rundel,  and  J.  R.  Ehleringer. 
Bioscience  BISNAS,  Vol.  37,  No.  1,  p  30-37,  Janu- 
ary 1987.  7  fig,  57  ref. 

Descriptors:  *Plant  physiology,  'Plant  water  po- 
tential, *Available  water,  *Water  requirements, 
•Evaporation,  'Transpiration,  'Reviews,  Drought, 
Water  use,  Competing  use,  Atmosphere,  Water 
vapor,  Canopy,  Leaves,  Plant  growth,  Hydrologic 
budget. 

The  influence  of  water  availability  on  plant  per- 
formance in  natural  and  managed  ecosystems  has 
been  the  subject  of  much  research  in  plant  physio- 
logical ecology  and  related  disciplines.  The  control 
of  water  movement  from  the  soil  through  plants  to 
the  atmosphere  and  the  interaction  of  water  vapor 
and  heat  transport  between  plants  and  the  atmos- 
phere have  been  studied  extensively;  recent  and 
classical  advances  in  these  areas  were  reviewed. 
References  were  also  cited  for  studies  pertaining  to 
mechanisms  of  adaptation  to  drought,  ranging 
from  decreases  in  canopy  leaf  area  to  increases  in 
turgor  maintenance  capacity.  Studies  on  the  rela- 
tionship between  water  balance,  growth,  and 
carbon  partitioning,  including  the  recent  advances 
made  at  both  the  cellular  and  whole-plant  levels, 
were  also  highlighted.  Several  research  areas 
which  are  likely  to  yield  significant  insights  in  the 
near  future,  including  new  techniques  for  measur- 
ing water  potential,  turgor  pressure  and  water 
content  and  new  metabolic  mechanisms,  were  de- 
tailed. (Wood-PTT) 
W87-05595 


STRESS  PHYSIOLOGY  AND  THE  DISTRIBU- 
TION OF  PLANTS, 

Australian  National  Univ.,  Canberra.  Dept.  of  En- 
vironmental Biology. 

C.  B.  Osmond,  M.  P.  Austin,  J.  A.  Berry,  W.  D. 
Billings,  and  J.  S.  Boyer. 

Bioscience  BISNAS,  Vol.  37,  No.  1,  p  38-48,  Janu- 
ary 1987.  5  fig,  90  ref. 

Descriptors:  'Plant  growth,  'Plant  physiology, 
•Stress,  'Reviews,  Literature  reviews,  Abiotic 
stress,  Plant  populations,  Populations,  Environ- 
ment. Temperature,  Environmental  effects,  Avail- 
able water,  Salt  tolerance,  Salt  rejection,  Flooding, 
Light  intensity,  Lighting. 

Plant  stress  is  defined  as  any  factor  that  decreases 
plant  growth  and  reproduction  below  the  geno- 
type's potential.  In  this  review  concentration  is 
focused  on  abiotic  stresses  and  their  impact  on 
vascular  plants.  References  to  studies  relating  to 
stress  caused  by  the  environment  and  temperature, 
and  that  which  is  caused  by  various  amounts  of 
water,   flooding,   salt,   or   light   are   highlighted. 


31 


Field  2— WATER  CYCLE 
Group  21— Water  In  Plants 


"2 
: 


: 


I 


Present  trends  and  future  objectives  of  research  are 

detailed.  (Wood-PTT) 

W87-05596 


OCCURRENCE  AND  ECOLOGICAL  SIGNIFI- 
CANCE OF  VESICULAR  ARBUSCULAR  MY- 
CORRHIZA  IN  THE  SALT  MARSH  ENVIRON- 
MENT, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology 

For  pnmary  bibliographic  entry  see  Field  2L. 

W87-05613 


RYEGRASS  ESTABLISHMENT  AND  YIELD  IN 
RELATION  TO  PESTICLDE  TREATMENT,  IR- 
RIGATION AND  FERTILIZER  LEVEL, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05614 


PLANT  WATER  RELATIONS  IN  LYCHEE:  EF- 
FECTS OF  SOLAR  RADIATION  INTERCEP- 
TION ON  LEAF  CONDUCTANCE  AND  LEAF 
WATER  POTENTIAL, 

Queensland  Dept.  of  Primary  Industries,  Nambour 
(Australia).  Maroochy  Horticultural  Research  Sta- 
tion. 

C.  M.  Menzel,  and  D.  R.  Simpson. 
Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 
4,  p  259-266,  September  1986.  6  fig,  2  tab,  13  ref. 

Descriptors:  'Drought  stress,  'Productivity, 
'Lychee  trees,  'Leaves,  'Water  potential,  'Solar 
radiation,  Plant  tissues,  Plant  growth,  trees, 
Queensland,  Australia,  Transpiration,  Photosyn- 
thesis, Crop  yield. 

Ecological  and  experimental  evidence  indicates 
that  floral  initiation  in  lychee  is  promoted  by  dry 
conditions  which  restrict  vegetative  growth  during 
winter,  while  fruiting  during  summer  is  superior 
under  wet  and  humid  conditions.  An  understand- 
ing of  how  water  stress  affects  lychee  growth  and 
how  such  responses  can  be  manipulated  at  certain 
stages  of  the  crop  cycle  for  maximum  productivity 
requires  measurement  of  plant  water  status.  In 
some  species  at  least,  position  of  the  leaves  or  fruit 
in  the  crown  can  modify  the  level  and  diurnal 
pattern  of  water  status  measured.  The  effect  of 
radiation  interception  on  leaf  conductance  and  leaf 
water  potential  in  6-yr  old  lychee  trees  was  investi- 
gated during  the  dry  season  in  subtropical  Queens- 
land, Australia.  A  high  degree  of  exposure  of 
leaves  to  direct  radiation  raised  the  leaf-air  water 
vapor  concentration  gradient  and  resulted  in  lower 
leaf  conductance  and  leaf  water  potential.  Interior 
leaves  of  the  south  side  of  trees  were  less  sensitive 
to  atmospheric  and  radiation  effects  and  are  the 
best  indicator  of  drought  stress  in  lychee.  Com- 
pletely random  or  stratified  sampling  is  necessary 
to  estimate  a  true  mean  value  for  calculation  of 
canopy  transpiration  or  photosynthesis.  (See  also 
W87-05868)  (Authors'  abstract) 
W87-05867 


PLANT  WATER  RELATIONS  LN  LYCHEE:  DI- 
URNAL VARIATIONS  IN  LEAF  CONDUCT- 
ANCE AND  LEAF  WATER  POTENTIAL, 

Queensland  Dept.  of  Primary  Industries,  Nambour 
(Australia).  Maroochy  Horticultural  Research  Sta- 
tion. 

C.  M.  Menzel,  and  D.  R.  Simpson. 
Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 
4,  p  267-277,  September  1986.  3  fig,  5  tab,  22  ref. 

Descriptors:  'Lychee,  'Drought  stress,  'Produc- 
tivity, 'Leaves,  'Water  potentials,  Stomata,  Rela- 
tive humidity,  Mist  irrigation,  Queensland,  Austra- 
lia, Crop  yield. 

The  lychee  originated  in  subtropical  China  where 
temperatures  during  fruiting  are  warm  and  both 
relative  humidity  and  rainfall  are  high.  The  fruiting 
period  of  lychee  in  subtropical  Australia  is  charac- 
terized by  low  humidity  and  low  rainfall.  Exces- 
sive rates  of  fruit  abscission  and  low  yields  suggest 
that  trees  are  stressed  during  this  critical  period  of 
development.  Diurnal  variations  in  leaf  conduct- 


ance and  leaf  water  potential  were  investigated  in 
6-yr  old  lychee  trees  during  the  dry  season  in 
subtropical  Queensland,  Australia.  Leaf  conduct- 
ance and  leaf  water  potential  fell  from  morning  to 
the  middle  of  the  day  and  then  recovered  slowly 
during  the  afternoon.  Most  of  the  variation  in  leaf 
conductance  and  leaf  water  potential  could  be 
attributed  to  a  negative  response  to  leaf-air  water 
vapor  concentration  gradient.  The  marked  sensitiv- 
ity of  lychee  stomata  to  relative  humidity  suggests 
that  C02  assimilation  could  be  reduced  dramatical- 
ly at  high  vapor  concentration  gradient  and  is  one 
of  the  possible  explanations  for  the  poor  fruit  re- 
tention of  lychee  in  dry  environments.  It  is  possible 
that  the  productivity  of  lychee  at  low  humidities 
could  be  improved  by  techniques  which  decrease 
leaf-air  vapor  concentration  gradient,  such  as  over- 
head intermittent  misting.  (See  also  W87-05867) 
(Authors'  abstract) 
W87-05868 


EFFECTS  OF  POPULATION  DENSITY  AND 
INTERCROPPING  WITH  COWPEA  ON  THE 
WATER  USE  AND  GROWTH  OF  SORGHUM 
IN  SEMI-ARID  CONDITIONS  IN  BOTSWANA, 

Agricultural  Research  Station,  Gaborone  (Botswa- 
na). Dryland  Farming  Research  Scheme. 
D.  J.  Rees. 

Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 
4,  p  293-308,  September  1986.  11  fig,  4  tab,  23  ref. 

Descriptors:  'Cowpea,  'Semiarid  climates,  'Eva- 
potranspiration,  'Plant  growth,  'Sorghum,  'Soil 
water,  Crop  production,  Cropland,  Evapotranspir- 
ation  potential,  Botswana,  Drought,  Population 
density. 

In  the  semi-arid  climate  of  Botswana  variability  in 
rainfall  amount  and  distribution  results  in  consider- 
able variations  in  crop  production.  In  such  an 
environment  an  understanding  of  the  effects  of 
cultural  practices  on  crop  water  use  and  water  use 
efficiency  is  particularly  important  if  these  prac- 
tices are  to  be  tailored  to  the  environment.  Soil 
moisture  was  measured  below  sorghum  crops  of 
differing  density  in  rainfed  trials  in  increasingly 
droughty  conditions  from  1981-82  to  1983-84.  Ad- 
ditional measurements  were  made  in  sorghum/ 
cowpea  intercrops  and  cowpea  monocrops  during 
the  drought  seasons  of  1982-83  and  1983-84.  In- 
creasing crop  density,  by  addition  of  either  sor- 
ghum or  cowpea,  resulted  in  increased  effective 
root  activity,  which  was  accompanied  by  small 
increases  in  actual/potential  evapotranspiration 
early  in  each  season.  These  small  increases  were 
followed  by  small  decreases  later  in  the  season,  but 
these  effects  were  rarely  statistically  significant. 
Both  sorghum  density  and  intercropping  had  little 
effect  on  total  seasonal  water  use.  Dry  matter 
production  increased  linearly  with  increasing  sea- 
sonal water  use.  Water  use  efficiencies  of  dry 
weight  production  were  increased  by  increasing 
sorghum  density.  Intercropping  in  dry  conditions 
did  not  have  significant  effects  on  water  use  effi- 
ciencies. Estimates  of  soil  evaporation  suggested 
that  the  effects  of  density  on  water  use  efficiency 
could  be  attributed  to  reductions  in  soil  evapora- 
tion. The  effects  of  density  on  reproductive  yields 
were  governed  by  two  opposing  processes:  in- 
creasing crop  density  increased  water  use  efficien- 
cies of  dry  weight  production,  but  decreased  the 
proportions  of  dry  weight  allocated  to  grain.  (Au- 
thor's abstract) 
W87-05869 


JOINT  INFLUENCE  OF  ALU  TEMPERATURE 
AND  SOLL  MOISTURE  ON  C02  RELEASE  BY 
A  SOYBEAN  CROP, 

Nebraska  Univ.-Lincoln.  Center  for  Agricultural 

Meteorology  and  Climatology. 

J.  M.  N.  Da  Costa,  N.  J.  Rosenberg,  and  S.  B. 

Verma. 

Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 

3,  p  219-227,  August   1986.   6  fig,  20  ref.   NSF 

Grants  ATM79-O1017  and  82-05431. 

Descriptors:  'Carbon  cycle,  'Air  temperature, 
•Soil  water,  'Carbon  dioxide,  'Soybeans,  'Respi- 
ration rate,  Synergistic  effects,  Nebraska. 

The  dependency  of  soil  respiration  on  temperature 
and/or  soil  moisture  has  been  determined  in  forest 


soils  but  not  for  a  whole  agronomic  crop.  In  order 
to  provide  information  for  a  complete  accounting 
of  the  carbon  balance  of  such  a  crop,  respiration 
rates  were  measured  by  means  of  an  open-chamber 
system.  The  combined  effects  of  air  temperature 
and  soil  water  content  on  respiration  rates  in  a 
soybean  crop  were  studied  for  two  seasons  at 
Mead,  Nebraska.  For  soil  water  potentials  above 
about  -1.2  MPa,  full  crop  (aerial  portion,  roots,  and 
soil)  respiration  rate  (corrected  to  20  C)  was  unaf- 
fected by  soil  water  potential.  With  water  poten- 
tials <-  1.2  MPa,  respiration  rates  decreased  mon- 
otonically.  Respiration  rates  increased  with  in- 
creasing temperature.  Full-crop  respiration  rate 
ranged  from  318  to  905  mg  C02/sq  m/hr  in  1979 
and  from  362  to  928  mg  C02/sq  m/hr  in  1980.  An 
interaction  between  temperature  and  soil  moisture 
content  is  evident  in  the  data.  Multiple  regression 
indicated  that  70-94%  of  the  variation  in  full  crop 
respiration  rates  is  explained  by  variations  in  air 
temperature  and  soil  water  content.  (Authors'  ab- 
stract) 
W87-05871 


CANOPY  TEMPERATURE  OF  SUGARCANE 
AS  INFLUENCED  BY  IRRIGATION  REGIME, 

Punjab    Agricultural     Univ.,     Ludhiana    (India). 

Dept.  of  Soils. 

K.  L.  Khera,  and  B.  S.  Sandhu. 

Agricultural  and  Forest  Meteorology,  Vol.  37,  No. 

3,  p  245-258,  August  1986.  6  fig,  3  tab,  23  ref. 

Descriptors:  'Canopy  temperature,  'Irrigation, 
•Air  temperature,  'Sugarcane,  'Water  stress, 
India,  Soil  water. 

Recent  technological  advances  in  portable  infrared 
thermometers  permit  rapid,  accurate  measurement 
of  canopy  temperatures  in  field  crops.  This  devel- 
opment has  renewed  interest  among  researchers  in 
the  use  of  foliage  temperature  as  an  indicator  of 
plant  water  status.  A  field  study  was  conducted  in 
the  pre-monsoon  dry  and  hot  climatic  environment 
of  northern  India  with  differentially  irrigated  sug- 
arcane to  evaluate  canopy  temperature  as  an  index 
of  water  stress.  The  stressed  crop  experienced  low 
to  moderately  high  water  deficits.  During  the 
hotter  part  of  cloudless  days,  canopy  temperature 
of  the  unstressed  sugarcane  was  2-7  C  less  than 
that  of  the  stressed  crop.  The  canopy  temperature 
of  both  stressed  and  unstressed  crops  remained  1- 
12  C  cooler  than  the  ambient  air  temperature.  The 
canopy  temperature  of  the  early  afternoon  hours 
appeared  a  more  promising  index  of  water  than  a 
canopy-minus-air  temperature  index,  possibly  due 
to  the  effect  of  turbulent  advection  from  the  sur- 
rounding hot  environment.  Regression  analysis 
showed  that  the  variation  in  average  soil  water 
content  in  the  180-cm  profile  alone  accounted  for 
73%  of  the  variabion  in  canopy  temperature 
during  the  afternoon  hours.  The  contribution  of 
net  radiation  and  air  vapor  pressure  deficit  to  the 
predictability  of  canopy  tempterature  was  small 
and  non-significant.  (Authors'  abstract) 
W87-05872 


LNTRASPECIFIC  VARIABLLITY  FOR 

DROUGHT  RESISTANCE  LN  COWPEA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Horticultural  Sciences. 

D.  W.  Walker,  and  J.  C.  Miller. 

Scientia  Horticulturae  SHRTAH,  Vol.  29,  No.  1/ 

2,  p  87-100,  June  1986.  5  fig,  4  tab,  21  ref.  USAID- 

CSRS/AID  BNF  Grant  59-2481-0-5-001-0. 

Descriptors:  'Irrigation,  'Cowpeas,  'Drought  tol- 
erance, Lubbock,  Texas,  Agriculture,  Genetic  vari- 
ability, Germplasm,  Crop  yield,  Plant  growth  Pro- 
ductivity, Drought. 

Potential  drought  resistances  of  304  cowpea  geno- 
types were  determined  using  plants  grown  in  dry- 
land and  irrigated  plots  near  Lubbock,  Texas, 
during  a  severe  drought  in  1980.  Screening  for 
drought  resistance  was  based  on  total  shoot  dry 
weight  55  and  77  days  after  planting  (DAP).  Geno- 
types were  classified  as  either  resistant  or  suscepti- 
ble on  five  criteria:  (1)  shoot  dry  weight  in  dryland 
plots,  55  and  77  DAP  (SDW);  (2)  percentage  re- 
duction in  shoot  dry  weight  in  dryland  plots  as 
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compared  to  shoot  dryweight  in  irrigated  plots 
(SDW%);  (3)  rate  of  growth  in  dryland  plots  be- 
tween 55  and  77  DAP  (RATE);  (4)  percentage 
reduction  in  rate  of  growth  between  dryland  and 
irrigated  plots  (RATE%);  (5)  mean  productivity 
expressed  as  average  performance  in  both  environ- 
ments (MP).  Genotypes  classified  as  resistant  or 
susceptible  by  percentage  reduction  criteria,  such 
as  SDW%  and  RATE%  tended  to  perform  well  in 
one  environment  and  not  in  the  other.  Therefore, 
identification  of  drought-resistant  germplasm  may 
require  screening  on  the  basis  of  an  aboslute  meas- 
urement of  performance,  such  as  SDW  or  RATE, 
in  combination  with  a  percentage  reduction  crite- 
rion, such  as  SDW%  or  RATE%.  Seven  geno- 
types were  classified  as  drought-resistant  and  four 
as  drought  susceptible  by  more  than  three  criteria. 
Improved  drought  resistance  in  cowpea  via  plant 
breeding  appears  feasible.  (Author's  abstract) 
W87-05885 

RESPONSE  OF  APRICOT  SEEDLING  LINES 
TO  WATERLOGGING, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Horticulture. 
M.  M.  Hassan,  A.  T.  Salem,  and  M.  A.  Fayek. 
Scientia  Horticulturae  SHRTAH,  Vol.  29,  No.  1/ 
2,  p  125-130,  June  1986.  1  fig,  2  tab,  16  ref. 

Descriptors:  'Waterlogging,  *High  water  table, 
•Apricots,  'Egypt,  'Irrigation,  Agriculture,  Gas 
liquid  chromatography,  Irrigation,  Respiration, 
Roots. 

Differences  in  response  to  waterlogging  and  differ- 
ences in  respiration  were  investigated  among  the 
apricot  lines  grown  in  Egypt.  Fruits  from  eight 
trees  were  picked  and  the  seeds  were  germinated. 
Seedlings  were  used  for  waterlogging  experiments 
when  they  were  1  year  old  and  2  years  old.  Water- 
logging treatment  was  initiated  by  closing  the 
drainage  system  of  the  plastic  containers  the  seed- 
lings were  growing  in  and  adding  tap  water.  Seed- 
lings were  removed  from  the  pots  three  weeks 
after  the  waterlogging  treatment  and  washed. 
Fresh  samples  of  root  hairs  were  kept  in  known 
volume  vials  for  1  h  to  determine  respiration  rate 
using  a  GLC  apparatus.  The  eight  apricot  lines 
demonstrated  a  wide  variation  in  their  response  to 
waterlogging.  Line  FA-3-6  was  far  more  waterlog- 
ging-tolerant  than  the  other  lines  tested.  The 
water-logging  treatment  resulted  in  decreased  res- 
piration in  roots  when  compared  with  nonwater- 
logged  controls,  but  to  different  degrees.  The  more 
tolerant  the  line,  the  lower  the  reduction,  with  28.1 
and  58.3%  as  extremes.  The  ability  of  apricots  to 
tolerate  waterlogging  seems  to  be  associated  with 
their  ability  to  minimize  the  reduction  in  root 
respiration.  (Main-PTT) 
W87-05886 


ALTERNATIVE  APPROACH  TO  STUDY  THE 
AVOIDANCE  OF  DUCKWEED  (LEMNA  G1BBA 
L.  -  L.  MINOR  L.  COMPLEX)  FROM  ARID 
ZONES, 

Science  and  Education  Administration,  Beltsville, 

MD. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05894 


PHOTOSYNTHATE  PARTITIONING:  A 
L4BILE,  ADAPTIVE  PHENOMENON  IN  MI- 
CROCYSTIS AERUGINOSA, 

Tasmania    Univ.,    Hobart    (Australia).    Dept.    of 

Botany. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05895 
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INITIATION  AND  FLOW  BEHAVIOR  OF  THE 
1980  PINE  CREEK  AND  MUDDY  RIVER 
LAHARS,  MOUNT  ST.  HELENS,  WASHING- 
TON, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
T.  C.  Pierson. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  96,  No.  8,  p  1056-1069,  August  1985.  17  fig,  2 
tab,  45  ref. 


Descriptors:  'Washington,  'Mount  St.  Helens, 
'Mudflows,  'Volcanoes,  Pine  Creek,  Muddy 
River,  Sediment  sorting,  Flow,  Velocity,  Sediment 
transport,  Flow  discharge,  Slurries,  Channel  flow, 
Sediment  discharge,  Sediment  concentration, 
Snowmelt,  Erosion  rates,  Debris. 

Two  large,  high-velocity  lahars  were  triggered  by 
a  pyroclastic  surge  during  the  first  few  minutes  of 
the  May  18,  1980,  eruption  of  Mount  St.  Helens. 
The  initial  surge  cloud  evolved  progressively  by 
gravity  segregation  from  a  gas-mobilized,  highly 
inflated  density  flow  to  a  dense,  water-mobilized, 
lahar  and  accompanying  ash  cloud  as  it  flowed 
down  the  east  flank  of  the  volcano.  The  main 
source  of  water  for  the  lahar  was  probably  from 
eroded  snow  and  ice  incorporated  into  the  flow 
from  turbulent  mixing,  but  ground  water,  expelled 
together  with  the  rock  debris  by  the  initiating 
volcanic  explosions,  also  may  have  contributed. 
Peak  lahar  discharge  from  the  Pine-Muddy  fan, 
upper  Smith  Creek,  and  Ape  Canyon  probably 
exceeded  250,000  cu  m/s  initially  but  decreased 
exponentially  in  the  downstream  direction.  Parti- 
cles up  to  small  boulder  size  were  randomly  dis- 
tributed in  the  poorly  sorted,  nonstratified  matrix, 
indicating  complete  suspension  in  a  fully  devel- 
oped debris-flow  slurry:  however,  much  larger 
clasts  were  transported  as  bedload.  Two  indirect 
methods  for  computing  peak-flow  velocity,  previ- 
ously only  tentatively  applied  to  debris  flows,  were 
tested  for  accuracy  by  comparing  computed  lahar 
arrival  times  with  recorded  arrival  times  at  Swift 
Resevoir.  (Author's  abstract) 
W87-O5307 


RUNOFF  AND  SOIL  LOSS  AS  INFLUENCED 
BY  TILLAGE  AND  RESIDUE  COVER, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

O.  R.  Stein,  W.  H.  Neibling,  T.  J.  Logan,  and  W. 

C.  Moldenhauer. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  6,  p  1527-1531,  November-December 

1986.  6  tab,  12  ref. 

Descriptors:  'Runoff,  'Erosion,  'Tillage  effects, 
'Residue  cover,  'Soil  stability,  'Soil  erosion, 
•Simulated  rainfall,  Transport,  Sediments,  Plow- 
ing, Soil  loss,  Ridge  till,  Furrows,  Cover,  Agricul- 
ture. 

To  gain  a  better  understanding  of  the  interactions 
between  soil  detachment,  transport  capacity,  and 
residue  cover,  the  USDA  programmable  rainfall 
simulator  was  used  to  erode  plots  created  on  estab- 
lished and  newly  created  ridge-till  areas  of  <  1% 
slope  with  and  without  residue  cover.  A  control  of 
conventional  moldboard  plow-spring  disk  was  also 
included.  Results  showed  that  for  all  treatments, 
ridge  sideslope  erosion  was  three  to  four  times 
greater  than  total  soil  loss,  suggesting  that  trans- 
port capacity  was  the  limiting  factor.  For  most 
runs  no  significant  difference  in  soil  loss  was  meas- 
ured between  ridges  of  different  ages.  The  pres- 
ence of  residue  decreased  soil  loss  to  one-sixth  or 
one-seventh  on  older  ridges  and  to  one-half  on  new 
ridges.  Location  of  residue  was  more  important 
than  the  total  amount  of  residue.  Residue  placed 
only  on  the  furrow  bottom  was  as  effective  in 
reducing  soil  loss  as  residue  placed  over  the  entire 
ridge  and  furrow,  while  residue  placed  only  on  the 
ridge  sideslope  did  not  reduce  soil  loss  significantly 
from  treatments  without  residue.  (Author's  ab- 
stract) 
W87-05416 


MEASUREMENT  OF  FORCE  VS.  TIME  RELA- 
TIONS FOR  WATERDROP  IMPACT, 

M.  A.  Nearing,  J.  M.  Bradford,  and  R.  D.  Holtz. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  6,  p  1532-1536,  November-December 
1986.  5  fig,  2  tab,  21  ref. 

Descriptors:  'Rainfall  impact,  'Erosion,  'Soil 
splash,  'Soil  erosion,  'Precipitation,  'Pressure 
measurement,  'Force  measurement,  Model  studies, 
Prediction,  Force  distribution,  Pressure  distribu- 
tion, Compression  waves. 

Force  vs.  time  relationships  of  waterdrop  impact 
are  important  for  understanding  the  process  of 


erosion  caused  by  soil  splash.  Waterdrop  impact 
forces  were  measured  for  3. 31-,  3.83-,  4.51-,  and 
5.25-mm  diam  drops  falling  from  a  height  of  14.0  m 
onto  piezoelectric  transducers  with  rise  times  of  2 
and  5  micro-sec.  Peak  forces  occurred  within  13  to 
21  micro-sec  of  initial  contact,  ranged  from  1.0  to 
3.8  N,  and  decreased  to  0.5  N  after  approximately 
100  micro-sec.  Average  pressures  under  impact 
were  calculated  from  the  force  measurements  and 
an  approximation  of  waterdrop  contact  area  as  a 
function  of  time  and  decreased  to  100  kPa  after  50 
micro-sec.  The  results  indicated  that  the  times  and 
magnitudes  of  the  force  of  impact  were  poorly 
predicted  from  currently  used  models  and  that  the 
compressional  wave  generated  in  the  water  upon 
impact  is  probably  an  important  parameter  in  de- 
termining the  level  and  time  distribution  of  forces 
during  impact.  (Author's  abstract) 
W87-05417 


EFFECT  OF  SOIX  SURFACE  SEALING  ON 
SPLASH  FROM  A  SINGLE  WATERDROP, 

J.  M.  Bradford,  P.  A.  Remley,  J.  E.  Ferris,  and  J. 
B.  Santini. 

Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  6,  p  1547-1552,  November-December 
1986.  lfig,  6  tab,  21  ref. 

Descriptors:  'Soil  surfaces,  'Soil  erosion,  'Soil 
sealing,  'Rainfall  impact,  'Soil  splash,  'Erosion, 
'Simulated  rainfall,  'Soil  strength,  Soil  texture, 
Model  studies,  Fall-cone  strength,  Soil  crusts. 

The  erosion  process  begins  when  raindrops  strike 
the  soil  surface.  Raindrop  energy  serves  to  break 
down  aggregates  on  the  soil  surface  and  detach  soil 
particles  from  the  mass.  Detached  particles  are 
splashed  and  fall  back  to  the  surface  in  a  more 
dispersed  state.  This  process  continues  as  rainfall 
proceeds.  Consequently,  many  physical  properties 
of  the  surface  soil  change  with  time,  causing  soil 
splash  detachment  rate  to  change  with  time.  Most 
soil  erosion  prediction  models  do  not  account  for 
surface  sealing  and  soil  crusting  effects  on  soil 
detachment.  The  objective  of  this  research  was  to 
evaluate  surface  seal  formation  and  subsequent 
drying  effects  on  amount  of  soil  detached  by  single 
waterdrop  impact.  Twenty  soils  ranging  in  texture 
from  sand  to  clay  were  tested.  Single  drop  splash 
and  fall-cone  strength  determinations  were  made 
on  each  soil  in  an  uncrusted  condition,  in  a  crusted 
condition  immediately  following  1  h  of  simulated 
rainfall  (63  mm/h),  and  after  2  to  4  weeks  of 
drying.  Splash  for  the  uncrusted  condition  ranged 
from  8.9  to  61.0  mg/drop  and  from  0.8  to  13.7  mg/ 
drop  for  the  crusted  condition.  Subjecting  crusted 
soils  to  one  drying  cycle  did  not  significantly  alter 
splash  amount.  Splash  was  correlated  with  soil 
strength  for  both  uncrusted  and  crusted  conditions 
for  finer-textured  soils;  however,  for  sands  and 
sandy  loams  additional  research  is  required  for  soil 
strength-based  splash  model  for  crusted  conditions. 
(Alexander-PTT) 
W87-05418 


PROBLEM  OF  CALCULATING  LOAD  IN  WA- 
TERCOURSES (ZUM  PROBLEM  DER 
FRACHTBERECHNUNG    IN    FLIESSGEWAS- 

SERN), 

H.  Hellmann. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 

ZWABAQ,  Vol.    19,  No.  4,  p   133-139,  August 

1986.  13  fig,  4  tab,  8  ref. 

Descriptors:  'Sediment  load,  'Sediment  transport, 
'Statistics,  'Statistical  analysis,  'Mathematical 
studies,  Sediment  carrying  capacity,  Chemical 
composition,  Statistical  methods. 

Calculation  of  sediment  loads  in  watercourses  is 
within  the  scope  of  environmental  protection 
which  is  a  problem  of  immediate  interest.  A  small 
number  of  measured  values  connected  with  more 
or  less  pertinent  discharge  data  is  used  for  annual 
load  computations  and  applied  to  trend  analysis. 
By  contrast,  working  groups  have  been  created  for 
solving  the  problem  of  sediment  load  calculation 
on  a  large-scale  mathematical  basis.  It  was  demon- 
strated that  the  former  method  is  inadvisable.  The 
problem  of  how  far  a  great  expenditure  of  statistics 
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can  surmount  fundamental  difficulties  needs  fur- 
ther discussion.  (Author's  abstract) 
W87-05455 


FORM  DRAG  RESISTANCE  OF  TWO-DIMEN- 
SIONAL STEPPED  STEEP  OPEN  CHANNELS, 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Water 

Studies  Inst. 

For  primary  bibliographic  entry  see  Field  8B. 

W87-05467 


EVALUATION  OF  THE  EROSION  IN  A 
VALLEY  UNDER  DAM  BREAK  FLOWS  (COM- 
MENT EVALUER  L'EROSION  D'UNE  VALLEE 
SOUS  L'ECOULEMENT  DE  RUPTURE  D'UN 
BARRAGE), 

Ecole  Polytechnique,  Montreal  (Quebec). 
M.  Kenfaoui,  and  C.  Marche. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  4,  p  474-484,  August  1986.  7  fig,  5  tab, 
1 1  ref. 

Descriptors:  'Erosion,  *Dam  failure,  'Waves, 
'Mathematical  models,  'Model  studies,  'Sediment 
transport,  Dams,  Flow,  Movable  beds,  Fixed  beds, 
Sediments,  Steady  flow,  Mathematical  studies, 
Mathematical  equations,  Estimating. 

Dam-break  flows  on  moveable  beds  were  studied 
in  a  laboratory.  Significant  differences  between 
these  wave  parameters  and  values  of  the  same 
parameters  estimated  on  fixed  beds  were  demon- 
strated. Moreover,  it  is  shown  that  under  specific 
flow  conditions  some  sediments  transport  models 
for  steady  flows  can  be  applied  to  estimate  bed 
erosion  for  this  particular  type  of  flow.  (Author's 
abstract) 
W87-05473 


DETERMINATION  OF  SELENIUM  IN  SEDI- 
MENTS BY  FLUORTMETRY  WITH  2,3-DLA- 
MTNONAPHTHALENE  AFTER  AN  IM- 
PROVED PRETREATMENT  BY  TELLURIUM 
COPRECTPLTATION, 

Nagoya  City  Environmental  Pollution  Research 
Inst.  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05475 


ROLE  OF  ALKALINE  PHOSPHATASE  IN  THE 
SEDIMENTS  OF  VENICE  LAGOON  ON  NU- 
TRIENT REGENERATION, 

Institut    Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05486 


MORPHOLOGICAL  CHANGES  OF  THE  ARTI- 
FICIAL INLETS  OF  THE  BARDAWIL 
LAGOON, 

Haifa  Univ.  (Israel).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-05490 


DETERMINATION  OF  GENOTOXIC  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  IN  A 
SEDIMENT  FROM  THE  BLACK  RIVER 
(OHIO), 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05499 


EFFECTS  OF  FLOODS  ON  THE  INVERTE- 
BRATE FAUNA  OF  A  LARGE,  UNSTABLE 
BRAIDED  RrVER, 

Ministry  of  Agriculture  and  Fisheries,  Wellington 
(New  Zealand).  Fisheries  Research  Div. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05514 


LATE  HOLOCENE  DIATOMS  IN  LAKE 
POUKAWA:  EFFECTS  OF  AIRFALL  TEPHRA 
AND  CHANGES  IN  DEPTH, 

Victoria  Univ.,  Wellington  (New  Zealand).   Re- 


search School  of  Earth  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05518 


LITTORAL  SEDIMENT  TRANSPORT  AT 
MANGATAWHIRI  SPIT,  NEW  ZEALAND, 

Centre    for    Resource    Management,    Canterbury 

(New  Zealand). 

G.  D.  Bridgwater. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.   1,  p   147-151, 

1986.  3  fig,  12  ref. 

Descriptors:  'Littoral  drift,  'Sediment  transport, 
•Beach  erosion,  'Erosion  control,  'Mangatawhiri 
Spit,  New  Zealand,  Beaches,  Sand,  Sediments, 
Transport,  Drift. 

Beach  sand  characteristics  were  used  to  determine 
littoral  drift  along  Mangatawhiri  Spit,  New  Zea- 
land. These  show  there  is  a  bi-directional  move- 
ment of  sediment  away  from  the  approximate 
center  of  the  spit;  that  spit  orientation  is  not  a 
reliable  indicator  of  littoral  drift  direction  along 
Mangatawhiri  Spit;  and  that  present  remedial 
works  for  erosion  control  at  Mangatawhiri  Spit 
will  only  be  partially  effective  during  an  erosion 
phase.  (Author's  abstract) 
W87-05519 


SLOPE  INDICATOR  MEASUREMENTS  OF 
SUBSURFACE  MOVEMENT  EN  GULLY 
WALLS, 

Royal  Tropical  Inst.,  Amsterdam  (Netherlands). 
P.  van  der  Poel,  R.  G.  Spomer,  and  R.  F.  Piest. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  982-987,  July- August  1986.  6  fig,  3  tab,  9  ref. 

Descriptors:  'Slope  indicator  tubes,  'Gully  ero- 
sion, 'Slope  gages,  'Channel  erosion,  'Soil  move- 
ment, 'Bank  erosion,  'Runoff,  Flood  peak,  Bank 
stabilization,  Deflection,  Erosion,  Gullies,  Banks, 
Slopes. 

Slope  indicator  access  tubes  were  installed  in  gully 
banks  along  an  actively  eroding  channel  and  up- 
stream of  an  actively  advancing  gully  headcut  in 
western  Iowa.  Deflection  of  these  aluminum  access 
tubes  due  to  soil  movement  was  measured  with  a 
slope  indicator  probe  capable  of  sensing  small  hori- 
zontal displacement.  Surface  soil  movement  adja- 
cent to  the  channel  was  toward  the  channel;  de- 
flections of  the  tubes  at  greater  depths  were  gener- 
ally toward  the  channel  and  indicated  slab  or  top- 
pling failure.  Bank  failure  was  related  to  high  peak 
flows  and  passing  channel  scarps  that  decreased 
bank  stability,  especially  during  spring  runoff.  All 
recorded  bank  failures  showed  greatest  displace- 
ment at  the  surface  with  most  of  the  movement 
occurring  above  a  depth  of  3  to  4  m  (10  to  13  ft). 
At  distances  of  6  and  10  m  (19  and  33  ft)  from  the 
channel  most  soil  movement  occurred  at  depths  of 
3  to  7  m  (10  to  24  ft)  rather  than  at  the  surface.  All 
failure  depths  were  less  than  the  gully  depth,  while 
soil  movement  exceeded  gully  depth.  This  indicat- 
ed that  access  tubes  should  be  installed  as  much  as 
5  m  (16  ft)  below  the  channel  bottom  to  record 
complete  movement.  Results  indicate  that  this  pro- 
cedure can  be  used  to  quantify  bank  conditions 
leading  to  failure.  (Author's  abstract) 
W87-05524 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WEVDBLOWN  SEDEMENT:  I.  QUAN- 
TITIES AND  PHYSICAL  CHARACTERISTICS, 

Agricultural  Research  Service,  Big  Spring,  TX. 
T.  M.  Zobeck,  and  D.  W.  Fryrear. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1032-1036,  July-August  1986.  3  fig,  4  tab,  21 
ref. 

Descriptors:  'Sediments,  'Dust  storms,  'Wind  ero- 
sion, Sand,  Silt,  Clays,  Dusts,  Soil  surfaces, 
Storms,  Erosion,  Big  Spring,  Texas. 

Between  January  and  July  of  1984,  31  dust  storms 
were  recorded  in  Big  Spring,  TX  and  samples  from 
10  were  sufficiently  large  for  soil  aggregate  and 
particle  analysis.  Samples  of  airborne  wind  eroded 
material   were  collected  from  seven  heights  be- 


tween 0. 1 5  and  4  m  above  the  soil  surface.  Changes 
in  total  quantity  of  solids,  and  the  percentages  of 
sand,  silt  and  clay  with  height  fit  log-log  distribu- 
tions with  correlation  coefficients  ranging  from 
0.90  to  0.94.  The  percent  of  silt  and  clay  increased 
with  height  and  the  percent  of  sand  decreased. 
However,  as  the  sample  size  increased,  the  percent 
as  sand  increased  and  percent  as  silt  and  clay 
decreased.  In  addition,  the  mean  diameter  (MD)  of 
individual  particles  and  aggregates  decreased  with 
increasing  height.  The  MD  of  particles  in  dispersed 
samples  was  40  to  45%  the  diameter  of  undispersed 
samples  (aggregates)  at  the  same  height  or  date. 
The  largest  samples  were  the  product  of  high  wind 
speeds  and  long  storm  durations  and  the  sample 
size  and  particle  distribution  reflected  the  high 
wind  energy  levels  of  the  most  severe  storms.  (See 
also  W87-05532)  (Author's  abstract) 
W87-05531 


CHEMICAL  AND  PHYSICAL  CHARACTERIS- 
TICS OF  WnMDBLOWN  SEDEMENT:  II. 
CHEMICAL  CHARACTERISTICS  AND  TOTAL 
SOIL  AND  NUTRHCNT  DISCHARGE, 

Agricultural  Research  Service,  Big  Spring,  TX. 
T.  M.  Zobeck,  and  D.  W.  Fryrear. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1037-1041,  July-August  1986.  8  tab,  12  ref. 

Descriptors:  'Sediments,  'Wind  erosion,  'Dust 
storms,  'Nutrients  removal,  'Soil  erosion,  Organic 
matter,  Storm  intensity,  Soil  surfaces,  Ions,  Nutri- 
ents, Winds,  Dusts,  Erosion,  Storms,  Big  Spring, 
Texas. 

The  erosion  of  soil  particles  by  wind  produced 
dust  with  an  enrichment  ratio  varying  from  1  to  3 
for  Na,  K,  Ca,  Mg,  cation  exchange  capacity,  and 
organic  matter.  While  the  annual  average  total  loss 
was  less  than  total  nutrient  content  of  the  soil 
surface,  the  cumulative  loss  of  these  essential  nutri- 
ents will  tend  to  degrade  the  soil  over  a  period  of 
several  years.  The  quantity  of  soil  carried  by  wind 
decreased  with  height  above  the  soil  surface,  but 
the  concentration  of  Na,  K,  Ca,  Mg,  cation  ex- 
change capacity,  and  organic  matter  increased 
with  height.  Although  the  total  amount  of  soil 
eroded  increased  with  storm  intensity,  the  relation 
between  storm  intensity  and  nutrient  content  was 
not  well  defined.  (See  also  W87-05531)  (Author's 
abstract) 
W87-05532 


LOCAL  SCOUR  CAUSED  BY  SUBMERGED 
WALL  JETS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

K.  H.  M.  All,  and  S.  Y.  Lim. 
Proceedings     of    Institutional     Civil     Engineers 
PICEAT,  Vol.  81,  Part  2,  p  607-645,  December 
1986.  20  fig,  17  ref. 

Descriptors:  'Model  studies,  'Hydrodynamics, 
'Channel  erosion,  'Scour,  'Jets,  'Hydraulic 
models,  'Channel  scour,  Water  depth,  Shear  stress, 
Mathematical  analysis,  Water  currents,  Boundary 
layers,  Velocity,  Estimating,  Comparison  studies. 

Clear  water  scour  results  are  given  for  localized 
scour  caused  by  two-  and  three-dimensional  turbu- 
lent wall  jets.  Experiments  were  conducted  with, 
in  most  cases,  shallow  tailwater  depths.  They 
showed  conclusively  that  the  tailwater  depth  pro- 
foundly affected  the  scouring  process.  Theoretical 
calculations  of  the  maximum  depth  of  a  scour  hole 
were  made.  Velocity  distributions  associated  with 
the  development  of  a  scour  hole  were  obtained. 
Rossinskii's  analysis  was  used  to  determine  the 
theoretical  velocity  distributions  for  a  two-dimen- 
sional scour  hole.  Analysis  was  used  also  to  obtain 
the  boundary  shear  stress  distribution  in  a  scour 
hole.  A  simple  method  of  estimating  the  boundary 
shear  stress  was  developed  and  compared  with  that 
obtained  using  turbulent  boundary  layer  theory. 
(Author's  abstract) 
W87-05569 


EPISODES  OF  VERTICAL  ACCRETION  AND 
CATASTROPHIC  STRIPPING:  A  MODEL  OF 
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WATER  CYCLE— Field  2 


Erosion  and  Sedimentation — Group  2J 


DISEQUILIBRIUM  FLOOD-PLAIN  DEVELOP- 
MENT, ,  _ 

Wollongong  Univ.  (Australia).  Dept.  of  Geogra- 
phy. 

G.  C.  Nanson. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol.  97,  No.  12,  p  1467-1475,  December  1986.  10 
fig,  1  tab,  51  ref. 

Descriptors:  *Floods,  'Flood  plains,  *Flow  chan- 
nels, *Accretion,  'Channel  accretion,  'Deposition, 
♦Erosion,  'Sediments,  'Sediment  transport, 
•Rivers,  'Model  studies,  Sediment-carrying  capac- 
ity, Aggradation,  Alluvium,  Australia,  Levees, 
Channel  flow,  Channels,  Flood  channels,  Scour, 
Channel  scour. 

Flood  plains  formed  episodically  by  vertical  accre- 
tion along  high-energy,  laterally  stable  channels  in 
southeastern  Australia  are  described.  Overbank 
deposition  gradually  builds  a  flood  plain  of  fine- 
textured  alluvium  over  a  period  of  hundreds  or 
thousands  of  years,  following  which  catastrophic 
erosion  by  a  single  large  flood,  or  a  series  of 
moderate  floods,  strips  the  flood  plain  to  a  basal 
lag  deposit  from  which  it  slowly  reforms.  This 
periodic  destruction  appears  due  to  the  progressive 
development  of  large  levee  banks  and  flood-plain 
surfaces  of  highly  variable  relief.  As  the  levees  and 
flood  plain  grow,  overbank  flow  is  gradually  dis- 
placed from  the  broad  flood  plain  into  the  main 
channel  and  flood-plain  backchannels,  with  a  re- 
sulting concentration  of  erosional  energy.  Eventu- 
ally, high  flows  greatly  exceed  erosional  thresh- 
olds, and  wholesale  scour  of  the  channel  boundary 
and  flood  plain  occurs.  Vertical-accretion  flood 
plains  at  different  stages  of  development  result  in  a 
wide  range  of  bankfull  recurrence  intervals,  even 
along  the  same  river.  Some  of  these  flood  plains 
are  so  infrequently  flooded  that  they  can  be  mis- 
taken for  terraces  formed  under  a  prior  flow 
regime.  The  almost  random  but  catastrophic  nature 
of  this  flood-plain  erosion  means  that  sediment 
supply  and  transport  are  highly  variable  and  prob- 
ably impossible  to  predict.  This  model  of  flood- 
plain  formation  is  seen  as  only  part  of  a  continuum 
of  alluvial  environments  ranging  from  vestigal, 
coarse-grained,  traction-load  flood  plains  along 
high-energy  rivers  in  narrow  gorges  to  extensive 
low-gradient  flood  plains  in  which  alluvial  stratig- 
raphy is  dominated  by  fine-grained  overbank  depo- 
sition. (Author's  abstract) 
W87-05601 


SPRING-RELATED  CARBONATE  ROCKS,  MG 
CLAYS,  AND  ASSOCIATED  MINERALS  IN 
PLIOCENE  DEPOSITS  OF  THE  AMARGOSA 
DESERT,  NEVADA  AND  CALIFORNIA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ge- 
ology. 

R.  L.  Hay,  R.  E.  Pexton,  T.  T.  Teague,  and  T.  K. 
Kyser. 

Geological  Society  of  America  Bulletin  BUGMA, 
Vol  97,  No.  12,  p  1488-1503,  December  1986.  7 
fig,   2  tab,   51   ref.   NSF  Grant  EAR  78-01776. 

Descriptors:  'Sediments,  'Sedimentation,  *Dia- 
genesis,  'Chemical  composition,  'Chemical  pre- 
cipitation, 'Isotope  studies,  'Pliocene  deposits, 
'Carbonate  rocks,  Magnesium  compounds,  'Clays, 
•Minerals,  Clay  minerals,  Amargosa  Desert, 
Nevada,  California,  Basins,  Playas,  Marshes, 
Ponds,  Flood  plains,  Dating,  Stratigraphy,  Paleo- 
hydrology,  Dolomite,  Limestone. 

The  Amargosa  Desert  of  Nevada-California  is  a 
spring-fed  structural  basin  containing  large 
amounts  of  Pliocene  carbonate  rocks  and  Mg  clays 
deposited  in  playas,  marshland,  ponds,  and  flood 
plains.  The  nature  and  environments  of  chemical 
sedimentation  and  diagenesis  in  the  stratigraphic 
unit  containing  the  large  Mg-clay  deposits  was 
studied.  Pliocene  basin-filled  deposits  dated  at  2.4 
tO  3.2  Ma  were  subdivided  into  three  lithofacies, 
designated  Tpa,  Tld,  and  Tpl.  Tpa  is  chiefly  lime- 
stone and  was  deposited  in  marshland  and  ponds. 
Tld  consists  chiefly  of  limestone  and  mont-moril- 
lonite  claystone  that  were  deposited  in  varied  envi- 
ronments, including  ponds  and  flood  plains.  Tpl  is 
almost  entirely  Mg  clays,  limestone,  and  dolomite, 
which  were  deposited  in  playas  and  associated 
marshland.  The  paleohydrology  was  inferred  from 


the  distribution,  composition  and  morphology  of 
chemically  deposited  sediments.  Isotopic  data  from 
authentic  minerals  in  the  different  facies  provided  a 
basis  for  estimating  the  relative  evaporative  con- 
centration of  water  in  the  different  environments. 
(Wood-PTT) 
W87-05602 

MINERALIZATION  AND  SORPTION  OF  P-NI- 
TROPHENOL  IN  ESTUARINE  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05654 

EFFECTS  OF  SAMPLES  STORAGE  ON  A 
COPPER-SPDiED  FRESHWATER  SEDIMENT, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05657 

PROCEEDINGS  OF  THE  FOURTH  FEDERAL 
INTERAGENCY  SEDIMENTATION  CONFER- 
ENCE. 

Interagency  Advisory  Committee  on  Water  Data, 
Reston,  VA.  Subcommittee  on  Sedimentation. 
March  24-27,  1986,  Las  Vegas,  Nevada.  Volume  I, 
1986.  489  p. 

Descriptors:  'Sedimentation,  'Conferences,  Instru- 
mentation, Erosion  control,  Sediment  control, 
Sediment  yield,  Sediment  transport. 

These  proceedings  of  the  Fourth  Federal  Inter- 
agency Sedimentation  Conference  contain  102 
technical  papers,  in  two  volumes,  which  were  sub- 
mitted by  representatives  of  11  Federal  agencies 
for  presentation  at  the  conference.  The  papers  are 
organized  under  eight  general  topics,  four  of 
which  are  discussed  in  this,  Volume  I.  These  are: 
instrumentation,  erosion  and  sediment  control, 
sediment  yield  and  sources,  and  sediment  transport 
and  deposition.  (See  also  W87-05741  through  W87- 
05791)  (Lantz-PTT) 
W87-05740 

SEDIGRAPH  AS  AN  ALTERNATIVE  METHOD 
TO  THE  PD7ET, 

Geological  Survey,  Iowa  City,  LA.  Water  Re- 
sources Div. 

O.  G.  Lara,  and  W.  J.  Matthes. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-1  to  1-12, 
5  fig,  5  tab,  8  ref. 

Descriptors:  'Sediments,  'Particle  size,  'Sedi- 
graphy,  'Pipets,  Measuring  instruments,  Sediment 
load,  Particulate  matter,  Training. 

The  SediGraph  and  the  pipet  methods  of  particle- 
size  analysis  are  compared  using  the  results  from 
replicate  runs  of  reference  sediment  samples  pre- 
pared by  the  U.S.  Geological  Survey.  Tests  were 
designed  to  provide  information  on  the  operational 
characteristics  of  the  SediGraph  method  including 
operator  training  needed,  time  required  to  make  a 
complete  analysis,  and  reproducibility  of  results 
under  varying  conditions.  The  results  indicate  that 
the  SediGraph  method  takes  50%  less  time  to 
complete  an  analysis  than  does  the  pipet  method. 
The  training  of  qualified  operators  for  the  Sedi- 
Graph method  is  less  demanding  and  not  as  critical 
as  for  the  pipet  method.  Results  of  comparable 
accuracy  also  were  obtained  using  varying  sedi- 
ment concentrations  and  different  instrument  cells. 
Agreement  between  the  SediGraph  and  pipet  re- 
sults is  good  for  samples  having  large  percentages 
of  fine  material  (50-60%  finer  than  one  microme- 
ter). The  agreement  is  acceptable  for  samples 
having  relatively  uniform  distribution  of  particle 
size.  For  samples  having  a  large  percentage  of 
coarse  material  (65-75%  coarser  than  10  microme- 
ters) the  SediGraph  method  results  indicate  finer 
particle-size  distribution  than  do  the  pipet-method 
results.  Acceptance  of  an  alternative  method  to  the 
pipet  method  depends  on  convenience,  availability 
of  qualified  operators,  efficiency,  reproducibility, 
and  comparability  of  results  with  the  pipet  method. 


This  study  shows  that  the  SediGraph  method  ful- 
fills these  criteria  adequately.  The  SediGraph 
method  could  be  adopted  by  the  U.S.  Geological 
Survey  as  one  of  the  standard  methods  for  particle- 
size  analysis  of  sediment.  (See  also  W87-0574O) 
(Author's  abstract) 
W87-05741 


DEVELOPMENT  OF  A  TRACE-METAL  P61 
POINT-INTEGRATING  SAMPLER, 

Army  Engineer  District,  St.  Paul,  MN. 
D.  A.  Benson. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-13  to  1- 
19,  3  fig. 

Descriptors:  'Trace  metals,  'Water  quality,  'Sedi- 
ments, 'Point-integrating  sampler,  Pollutant  identi- 
fication, Measuring  instruments,  Metal  sampler, 
Sampling,  Water  sampling. 

Metal  contamination  of  water  samples  by  the  use 
of  a  metal  sampler  is  a  concern  of  sampler  fabrica- 
tors and  users  alike.  The  P61  trace-metal  point- 
integrating  sampler  distributed  by  the  Federal 
Interagency  Sedimentation  Project  addresses  the 
problem  by  lining  the  water  passageways  with 
Teflon  to  reduce  the  contamination.  However,  the 
water  sample  does  hav  to  pass  through  a  stainless- 
steel  valve.  The  project  installed  a  plastic  valve 
and  valve  block  in  a  P61  point-integrating  sedi- 
ment sampler.  A  test  was  performed  using  two  P61 
samplers  held  together  side  by  side,  submersed  in  a 
tank  of  water.  One  sampler  had  a  plastic  valve  and 
valve  block,  and  the  other  had  the  presently  used  a 
sleeved-bronze  valve  block  and  stainless-steel 
valve.  At  regular  intervals,  the  concentration  was 
increased  by  200  parts  per  million  (ppm)  of  a 
particular  size  of  sediment.  The  tank  water  was 
agitated  and  a  sample  drawn  from  each  sampler. 
This  procedure  was  continued  until  either  sampler 
failed.  Three  sizes  of  graded  sediment  were 
chosen,  that  were  capable  of  passing  between  the 
clearance  tolerance  of  the  valve  and  the  valve 
block.  In  testing  the  three  sizes  of  sediment,  the 
sampler  with  the  sleeved-bronze  valve  block  failed 
first.  Beside  the  advantage  of  being  plastic,  the 
trace-metal  device  appears  to  work  better  me- 
chanically when  dealing  with  sediment  100  mi- 
crometers or  smaller.  (See  also  W87-05740)  (Au- 
thor's abstract) 
W87-05742 

EFFECTS  OF  NOZZLE  ORIENTATION  ON 
SEDIMENT  SAMPLING, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-05743 

CONTINUOUS  MEASUREMENT  OF  SUS- 
PENDED-SEDIMENT CONCENTRATION, 

Geological  Survey,  Minneapolis,  MN. 
J.  V.  Skinner,  J.  P.  Beverage,  and  G.  L.  Goddard. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-29  to  1- 
39,  3  fig,  1  tab,  3  ref. 

Descriptors:  'Suspended  sediments,  'Sediment 
sampling,  'Water  quality,  *Madison,  'Wisconsin, 
•Measuring  instruments,  River  water,  Field  tests, 
Conductivity,  Temperature,  Sampling  pumps, 
Sediment  concentrations. 

A  field  instrument  that  collects  sediment-concen- 
tration data  is  being  tested  at  a  gaging  station  on 
Willow  Creek  in  Madison,  Wisconsin.  River  water 
is  pumped  through  a  U-shaped  tube  that  vibrates 
continuously.  The  tube's  vibrational  period  is  a 
function  of  river  water  density  which,  in  turn,  is 
related  to  suspended  sediment  concentration.  At  5- 
minute  intervals,  data  on  vibrational  period,  water 
conductivity,  and  water  temperature  are  recorded. 
Every  4  hours,  the  most  current  data  set  is  auto- 
matically transmitted  by  telephone  to  a  computer 
that  stores  the  information  for  processing  at  a  later 
time.  During  periods  of  high  flow,  the  data-collec- 
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tion  procedure  is  occasionally  interrupted  to  take 
reference  readings.  The  pump  is  stopped,  the  U- 
tube  is  manually  Tilled  with  distilled  water,  and 
then  the  vibrational  period  is  recorded.  With  these 
reference  readings,  the  data  sets  can  be  verified 
and,  if  necessary,  correction  factors  can  be  applied. 
The  U-tube  and  the  data  collection  devices  have 
operated  with  a  high-degree  of  reliability.  Howev- 
er, sampling  pump  failures  have  hampered  the 
process  of  evaluatingg  the  U-tube's  accuracy.  Data 
collected  early  in  the  test  program  indicated  a 
probable  measurement  error  of  about  +  or  -  200 
milligrams/L  for  sediment  concentration.  Later, 
the  pump  was  modified  to  increase  and  stabilize  its 
discharage.  Data  from  the  last  storm  of  record 
showed  the  probable  measurement  error  decreased 
to  about  +  or  -  mg/L.  (See  also  W87-05740) 
(Author's  abstract) 
W87-05744 


INSTRUMENTS  FOR  MEASURING  SUSPEND- 
ED SEDIMENT, 

Geological  Survey,  NSTL  Station,  MS. 
J.  H.  Ficken. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-40  to  1- 
50,  5  fig,  2  ref. 

Descriptors:  'Measuring  instruements,  'Suspended 
sediments,  'Sediment  testing,  Performance  evalua- 
tion. Field  tests,  Particle  size,  X-Rays,  Ultrasonics, 
Infrared  light,  Inertia,  Cost  analysis. 

In  recent  years,  a  high  priority  has  been  placed  on 
advancing  the  technology  for  determining  the  con- 
centration and  size  distribution  of  suspended  sedi- 
ment, both  in  the  field  and  laboratory.  The  U.S. 
Geological  Survey's  Instrument  Development 
Laboratory  is  investigating  the  application  of  off- 
the-shelf  commercial  instrumentation  to  satisfy  the 
needs  and  requirements  of  the  sediment  communi- 
ty. These  activities  include  the  support  of  testing 
and  evaluation  in  the  field  and  laboratory.  Instru- 
ments utilizing  basic  phenomena  such  as  x-rays, 
ultrasonics,  infrared  and  other  light,  and  menial 
characteristics  are  evaluated,  and  the  results  pre- 
sented here.  Some  of  these  are:  the  X-Ray  Particle 
Size  Analyzer,  the  Vibrating  U-Tube  Fluid-density 
Gage,  and  the  Ultrasonic  Suspended-Solids  meter. 
Existing  equipment  is  being  updated  and/or  rede- 
signed to  incorporate  technical  improvements.  The 
major  further  emphasis  here,  is  on  the  quality  of 
collected  data  and  the  reduction  of  cost  in  acquir- 
ing the  data.  (See  also  W87-05740)  (Author's  ab- 
stract) 
W87-05745 


SMALL  WATERSHED  AUTOMATIC  WATER 
QUALITY  SAMPLER, 

Agricultural  Research  Service,  Tucson,  AZ. 
Southwest  Watershed  Research  Center. 
K.  G.  Renard,  J.  R.  Simanton,  and  C.  E.  Fancher. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-51  to  1- 
58,  4  fig,  5  ref. 

Descriptors:  'Water  quality,  'Measuring  instru- 
ments, 'Watersheds,  'Sediments,  Water  sampling, 
Automation,  Water  quality  control,  Performance 
evaluation. 

A  total-load,  automatic  sediment  sampler  has  been 
developed  for  use  with  pre-cakbrated  runoff-meas- 
uring devices  in  association  with  small  watershed 
water  quality  research.  The  system  collects  indi- 
vidual samples  periodically  during  a  runoff  event 
at  the  exit  of  the  precalibrated  measuring  flume, 
and  consists  of  two  parts,  the  sampler  and  the 
sample  storage  mechanism.  The  sampler  is  a  verti- 
cal slot  which  traverses  across  the  flume  exit  on  a 
horizontal  rail.  The  traverse  speed  of  the  slot  is 
controlled  by  the  design  criteria  of  the  sample 
storage  mechanism.  On  early  models  of  the  unit, 
sample  storage  was  a  revolving  table  with  a  capac- 
ity of  18  two-liter  bottles.  For  these  early  units,  the 
traverse  speed  was  made  variable  and  regulated  by 
the  flow  depth  and,  in  turn,  by  the  discharge  rate. 
Subsequent  designs  have  replaced  the  revolving 
table  with  a  continuous  chain  to  which  the  sample 


bottles  are  attached.  In  this  design,  the  slot  makes 
multiple  traverses  until  a  preset  sample  size  is 
obtained.  Following  filling,  the  bottle  is  lifted  from 
the  position  where  the  discharge  from  the  slot  fills 
the  bottle.  Each  traverse  (bottle  filling)  is  recorded 
on  the  water  stage  recorder.  System  power  is 
obtained  from  a  12-volt  battery  charged  by  a  pho- 
tovoltaic cell.  This  allows  sampler  operation  in 
remote  areas  where  conventional  electrical  power 
is  not  economically  available.  (See  also  W87- 
05740)  (Author's  abstract) 
W87-05746 


INNOVATIVE  TECHNIQUES  FOR  COLLECT- 
ING HYDROLOGIC  DATA, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05747 


SUSPENDED  SEDIMENT  MONITORED  BY 
SATELLITE, 

Agricultural  Research  Service,  Durant,  OK. 
Water  Quality  and  Watershed  Research  Lab. 
F.  R.  Schiebe,  and  J.  C.  Ritchie. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-70  to  1- 
78,  6  fig,  1  tab,  6  ref. 

Descriptors:  'Suspended  sediments,  'Sediments, 
'Water  quality,  'Monitoring,  'Satellite  technolo- 
gy, Remote  sensing,  'Measuring  instruments,  Data 
acquisition,  Data  interpretation,  LANDSAT, 
Spectroradiometer. 

Research  concerning  the  remote  sensing  of  sus- 
pended sediment  in  surface  waters  has  been  carried 
out  in  three  stages:  (1)  laboratory  measurements 
were  made  under  carefully  controlled  conditions 
using  a  large  optical  tank  facility  where  sediments 
collected  from  two  different  impoundments  were 
suspended,  (2)  hand  held  spectroradiometer  meas- 
urements were  made  at  25  nanometer  intervals  in 
the  visible  and  near  infrared  spectrum  over  im- 
pounded water  containing  various  concentrations 
of  suspended  sediments,  and  (3)  data  obtained  from 
over  thirty  environmental  satellite  (LANDSAT) 
scenes  over  a  period  of  four  years  were  analyzed, 
and  correlated  with  ground  truth  data.  The  labora- 
tory and  hand  held  radiometer  results  show  that 
reflectance  in  the  near  infrared  region,  700-950 
nanometers,  is  nearly  proportional  to  suspended 
inorganic  sediment  concentrations.  The  LAND- 
SAT data  show  definite  but  lower  correlation  with 
suspended  sediments  at  the  same  near  infrared 
wavelengths  with  the  added  benefit  of  providing  a 
synoptic  image.  (See  also  W87-05740)  (Author's 
abstract) 
W87-05748 


RATING  EROSION  SUSCEPTTBnjTY, 

Bureau  of  Land  Management,  Phoenix,  AZ.  Phoe- 
nix District  Office. 
M.  E.  van  der  Puy. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  2-1  to  2-7,  4 
fig,  1  tab,  5  ref. 

Descriptors:  'Erosion,  'Soil  erosion,  'Rating  sys- 
tems, Erosion  rates,  Wind  erosion,  Soil  erosion, 
Universal  Soil  Loss  Equation,  Watersheds,  Sedi- 
ment yield. 

An  Erosion  Susceptibility  Rating  System  was  de- 
vised to  provide  land  managers  with  an  adequate 
and  meaningful  evaluation  of  current  erosion  con- 
ditions and  erosion  hazards  as  related  to  specific 
large  scale  resource  management  programs.  Using 
existing  soil  survey  data,  combined  wind  and  water 
erosion  hazard  ratings  can  be  developed  to  com- 
pare the  relative  effects  of  management  alterna- 
tives on  soil  erosion.  This  method  is  particularly 
useful  in  comparing  alternative  routes  for  linear- 
type  disturbances  such  as  transmission  line  routes, 
gas  pipelines  and  off-road  vehicle  races.  Erosion 
condition  classification  data  is  also  available  on 
1545  million  acres  of  land  administered  by  the 
Bureau  of  Land  Management.  By  coupling  erosion 


condition  classifications  with  combined  erosion 
hazard  ratings,  a  dual  comp  nt  Erosion  Suscep- 
tibility Rating  System  can  b^  developed  for  par- 
ticular watersheds.  The  effect  of  large  scale  re- 
source management  programs  on  particular  water- 
sheds can  then  be  assessed.  Current  approaches  to 
assessing  watershed  immpacts  usually  involve  the 
Uniform  Soil  Loss  Equation,  Pacific  Southwest 
Inter-agency  Committee,  or  other  methods  which 
provide  quantitative  estimates  of  on-site  erosion  or 
sediment  yield.  In  addition  to  the  inherent  weak- 
nesses of  these  methods,  the  final  product  is  usually 
a  number  which  is  meaningless  to  the  decision 
maker.  (See  also  W87-O5740)  (Lantz-PTT) 
W87-05750 


SEDIMENT  TRANSPORT  IN  THE  BLUE 
CREEK  WATERSHED, 

Environmental  Protection  Agency,  Chicago,  IL. 
Region  V. 
T.  E.  Davenport. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  2-8  to  2-17, 
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Descriptors:  'Sediment  transport,  'Blue  Creek, 
•Illinois,  'Watersheds,  'Monitoring,  Resource 
management  systems,  Data  acquisition,  Data  inter- 
pretation, Water  quality,  Sediment  load,  Erosion, 
Runoff. 

Illinois  Environmental  Protection  Agency  in  coop- 
eration with  various  U.S.  Department  of  Agricul- 
ture Agencies,  evaluated  the  water  quality  impacts 
of  resource  management  systems  (RMSs)  imple- 
mented under  the  Agricultural  Conservation  Pro- 
gram (ACP)  Special  Water  Quality  Project  in  the 
Blue  Creek  Watershed.  The  monitoring  program 
was  designed  to  link  water  quality  to  what  was 
happening  on  the  land  area.  Sediment  data  was 
temporally  stratified  to  account  for  land  manage- 
ment and  historic  precipitation  patatern.  Then  to 
determine  the  effectiveness  of  the  RMS,  imple- 
mented, sediment  data  were  stratified  by  precipita- 
tion category  so  as  to  characterize  the  principal 
detachment  mechanism.  Based  on  the  variable 
source  concept  and  the  findings  of  the  monitoring 
effort  within  the  Blue  Creek,  the  following  land 
treatment  recommendations  are  made.  RMSs  must 
be  implemented  to  slow  runoff  velocity  and 
volume  at  the  edge  of  fields  to  reduce  sediment 
carrying  capacity  of  snowmelt  runoff.  A  water 
quality  land  treatment  zone  must  be  established 
where  only  those  fields  immediately  adjacent  to 
the  stream  network  are  treated  so  as  to  slow  runoff 
velocity  and  volume  (water  management).  To 
ensure  water  quality  benefits  land  treatment  within 
this  zone  must  also  reduce  soil  erosion.  A  multiple 
purpose  RMS  must  be  implemented  for  the  offsite 
and  onsite  benefits  of  water  management  and  ero- 
sion control.  Conservative  practices  such  as  con- 
servation tillage,  contour  farming,  grassed  water- 
ways, diversions,  sediment  basins,  and  terraces 
have  this  effect.  (See  also  W87-05740)  (Lantz- 
PTT) 
W87-05751 


HISTORICAL  BLM  MANCOS  SHALE  MAN- 
AGEMENT IN  NW,  CO., 
Bureau  of  Land  Management,  Meeker,  CO. 
For  primary   bibliographic  entry   see   Field   5G 
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Descriptors:  'Sediment  concentrations,  'Sediment 
control,  'Annual  distribution,  'Pine  trees,  'Soil 
types,  'Water  quality  control,  Catchment  areas, 
•Forest  watersheds,  'Forest  management,  Sedi- 
ment transport. 
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An  average  annual  base  rate  for  sediment  concen- 
trations in  flows  from  small  catchments  of  undis- 
turbed southern  pine  is  applicable  to  a  wide  diver- 
sity of  Southern  soils  and  topography.  Catchment 
studies  of  forestry  practices  have  determined  the 
range  and  duration  of  changes  in  sediment  concen- 
trations, and  allow  comparisons  of  alternatives. 
Planting  pine  can  decrease  sediment  concentrations 
to  the  base  rate  in  less  than  5  years.  Pine  forests 
can  be  harvested  with  minimum,  short-lived  sedi- 
ment impacts,  but  where  channels  are  nonresistant, 
flow  increases  after  harvesting  can  impair  down- 
stream water  quality.  Intensive  mechanical  site 
preparation  can  result  in  short-term  sediment  char- 
acteristics approaching  those  for  cultivated  lands. 
This  information  can  help  define  'best  management 
practices,'  the  approach  currently  advocated  to 
protect  the  quality  of  southern  surface  waters,  and 
can  help  meet  the  mandates  of  the  National  Forest 
Management  Act.  (See  also  W87-05740)  (Author's 
abstract) 
W87-05753 


EVALUATION  OF  EMBANKMENT  DAMAGE 
AND  PROTECTION, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  4D. 
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CHANAGES  IN  ALLUVIAL  DEPOSITS,  UPPER 
GRAND  CANYON, 

Geological  Survey,  Tucson,  AZ. 
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Descriptors:  'Alluvial  deposits,  *Grand  Canyon, 
•Sands,  'Colorado  River,  'Colorado,  'Sediment 
transport,  Banks,  Channels,  Channel  flow,  Flow 
profile. 

Sandy  alluvial  deposits  along  the  Colorado  River 
in  the  Grand  Canyon  are  an  important  environ- 
mental resource,  particularly  as  campsites  for  the 
approximately  15,000  persons  who  each  year  raft 
the  river  through  Grand  Canyon  National  Park. 
Three  types  of  deposits  associated  with  major 
zones  of  flow  separation  below  channel  constric- 
tions can  be  distinguished  -  deposits  near  the  point 
of  separation  of  downstream  flow  from  the  channel 
banks,  deposits  in  the  center  of  the  principal  eddy 
formed  by  the  flow  separation,  and  deposits  near 
the  point  of  reattachment  of  downstream  flow  to 
the  banks.  A  fourth  type,  the  upper-pool  deposit,  is 
associated  with  eddies  and  low-velocity  areas 
above  many  constrictions.  Analysis  of  large-scale 
topographic  changes  in  these  deposits  from  1973  to 
1984  along  20  river  miles  shows  that  (1)  the  loca- 
tion of  deposits  that  are  used  as  major  campsites 
has  not  changed,  and  (2)  several  smaller  deposits 
have  apparently  been  eroded.  Most  deposits  that 
have  apparently  eroded  are  reattachment  deposits; 
however,  most  major  campsites  are  separation  de- 
posits. (See  also  W87-05740)  (Author's  abstract) 
W87-05755 


accounted  for  50%  of  the  total  soil  loss.  Treynor, 
Iowa,  the  18-yr  average  sediment  yield  was  26  mg/ 
ha.  Only  four  years  exhibited  sediment  yield  great- 
er than  the  average.  Three  percent  of  the  events 
accounted  for  more  than  50%  of  the  total  erosion. 
(See  also  W87-05740)  (Author's  abstract) 
W87-05756 


ROLE  OF  LARGE  EVENTS  IN  AVERAGE  SOIL 
LOSS, 

Agricultural  Research  Service,  Columbia,  MO. 
A.  T.  Hjelmfelt,  L.  A.  Kramer,  and  R.  G.  Spomer. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-1  to  3-9,  4 
fig,  2  tab,  4  ref. 

Descriptors:  'Soil  loss,  'Soil  erosion,  'Sediment 
transport,  'Sediment  yield,  'Kingdom  City,  'Mis- 
souri, 'Treynor,  'Iowa,  Corn,  History,  Erosion, 
Model  studies. 

Long-term  records  of  soil  loss  from  plots  and 
sediment  yield  from  fields  cropped  to  corn  were 
evaluated  to  assess  the  significance  of  large  events 
in  establishing  average  annual  sediment  produc- 
tion. At  Kingdom  City,  Missouri,  the  37  year  aver- 
age annual  soil  loss  was  8  mg/ha.  Only  nine  of 
those  37  years  showed  soil  loss  greater  than  aver- 
age. On  an  individual  event  basis,  4%  if  the  events 


SEDIMENT  REDISTRIBUTION  BY  RAIN- 
DROP IMPACT, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
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Descriptors:  'Sediment  transport,  'Sediment  yield, 
•Soil  loss,  'Soil  erosion,  'Rainfall  impact,  Rainfall, 
Erosion,  Mathematical  studies,  Mathematical  anal- 
ysis. 

Soil  loss  during  rainfall  from  upland  areas  is  either 
estimated  from  soil  erosion  prediction  equations  or 
is  measured  at  runoff  gaging  stations  in  downslope 
drainage  channels  or  at  discharge  points  on  the 
field.  Considerable  soil  movement  that  is  not  ac- 
counted for  by  these  estimation  procedures,  how- 
ever, may  take  place  within  a  field.  The  need  to 
improve  the  understanding  of  soil  erosion  process- 
es and  predictions  requires  more  detailed,  prefer- 
ably mathematical,  descriptions  and  evaluations  of 
soil  redistribution  within  an  area.  This  paper  sum- 
marizes recent  progress  in  evaluating  soil  redistri- 
bution and  movement  using  measured  changes  in 
surface  elevations  following  the  application  of  rain. 
Sediment  redistribution  by  rainfall  is  discussed  in 
relation  to  changes  in  roughness  following  the 
application  of  several  consecutive  rainstorms.  An 
overview  of  different  roughness  parameters  is 
given  and  their  values  are  computed  and  compared 
for  a  number  of  transects.  Different  microrelief 
measuring  devices  are  discussed.  Changes  in 
roughness  are  described  in  terms  of  an  exponential 
decaying  function  of  the  cumulative  rainfall.  (See 
also  W87-05740)  (Lantz-PTT) 
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Descriptors:  'Sediment  yield,  'Watersheds,  'Slope 
morphology,  'Sediment  transport,  'Overland 
flow,  Soil  erosion,  Channels,  Universal  Soil  Loss 
equation,  Sediment  Delivery  Ratios,  Mathematical 
analysis,  Drainage. 

Hillside  slope  morphology  and  surface  roughness 
affect  the  transport  efficiency  of  overland  flow. 
The  slope  configuration  method  quantifies  the  ef- 
fects of  downslope  changes  and  predicts  average 
annual  erosion  and  sediment  yield  to  low  order 
channels  within  fields.  A  modification  of  the  com- 
plex slope  version  of  the  Universal  Soil  Loss  Equa- 
tion (USLE)  estimates  sheet  and  rill  erosion. 
Transport  efficiency,  or  Sediment  Delivery  Ratio 
(SDR),  is  computed  from  representative  overland 
profiles.  The  method  predicts  sediment  yields  from 
sheet  and  rill  erosion  in  small  watersheds  (<10  sq 
mi).  Sediment  transport  efficiency  in  medium-sized 
(0.1  to  1,000  sq  mi)  watersheds  depends  both  on 
hillside  morphology  and  on  characteristics  of  the 
stream  channel  system.  Methods  for  estimating 
channel  transport  efficiency  vary,  depending  on 
data  available  and  the  degree  or  accuracy  desired. 
Direct  methods  require  stream  gage  or  reservoir 
survey  data.  The  accounting  method  uses  field  and 
photogrammetric  mapping  techniques  to  identify 
and  quantify  the  effects  of  sediment  traps  or  sinks. 
A  predictive  method  depends  on  the  relationship 
established  between  SDR  and  drainage  area.  The 
methods  apply  to  a  variety  of  small  and  medium- 
sized  watersheds.  (See  also  W87-05740)  (Author's 
abstract) 


W87-05758 

EPHEMERAL  GULLY  EROSION, 

Agricultural  Research  Service,  Ames,  IA. 
J.  M.  Laflen,  D.  A.  Watson,  and  T.  G.  Franti. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-29  to  3- 
37,  2  tab,  Href. 

Descriptors:  'Gully  erosion,  'Channel  flow,  'Till- 
age, 'Ephemeral  gullies,  'Soil  erosion,  Universal 
Soil  Loss  Equation,  Channel  flow,  Theoretical 
analysis,   Soil  erosion,  Channel  erosion,  Gullies. 

Ephemeral  gully  erosion  is  a  form  of  erosion 
caused  by  concentrated  flow  in  small  channels  that 
are  routinely  destroyed  by  tillage.  Erosion  in  these 
channels  is  not  predicted  by  the  Universal  Soil 
Loss  Equation  and  isn  ot  accounted  for  in  current 
soil  loss  assessment  programs.  Ephemeral  gully 
erosion  can  be  very  significant,  and  its  magnitude 
depends  on  many  factors.  Ephemeral  gully  erosion 
can  exceed  25%  of  the  erosion  predicted  by  the 
Universal  Soil  Loss  Equation,  and,  because  it  is  a 
flow  related  phenomena,  tends  to  be  much  greater 
in  areas  where  surface  runoff  is  great.  While  the 
ability  to  predict  erosion  in  ephemeral  gullies  have 
not  been  adequately  tested,  a  few  theoretical  and 
empirical  approaches  have  been  advanced.  Two 
critical  needs  for  improving  predictions  of  ephem- 
eral gully  erosion  rates  are  better  values  for  the 
process  coefficients  for  a  range  of  soil  conditions 
and  a  better  understanding  of  the  erosive  process 
itself.  There  is  an  array  of  practices  available  that 
may  be  used  on  most  cropland  to  control  the 
formation  of,  and  the  erosion  in,  ephemeral  gullies. 
(See  also  W87-05740)  (Author's  abstract) 
W87-05759 


DRAINAGE  DENSITY  VERSUS  RUNOFF  AND 
SEDIMENT  YD3LD, 

Agricultural    Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05760 


SEDIMENT  YIELD  METHODS  USED  IN  THE 
CORPS  OF  ENGINEERS, 

Army  Engineer  District,  St.  Louis,  MO. 
G.  R.  Dyhouse. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-45  to  3- 
53,  20  ref. 

Descriptors:  'Sediment  yield,  'Sediment  load, 
•Data  acquisition,  Discharge,  Mathematical  stud- 
ies, Model  studies,  Hydrologic  models,  Reservoir 
silting,  Empirical  analysis,  Soil  Loss  Equation, 
Erosion. 

The  primary  methods  employed  by  the  Corps  of 
Engineers  to  compute  sediment  yield  have 
changed  but  slightly  over  the  past  decade.  The  use 
of  sediment  load  curves,  either  measured  or  devel- 
oped predictively,  integrated  with  discharge-dura- 
tion curves  predominates.  The  development  and 
application  of  hydrologic  and  sediment  transport 
models  has  allowed  this  technique  to  be  used  for 
studies  with  essentially  no  sediment  or  discharge 
data.  Reservoir  deposition  measurements  are  used 
primarily  as  a  comparison  with  the  sediment  load 
curve  method,  or  to  transfer  yield  information  to 
ungaged  areas.  Soil  loss  equations  and  other  empir- 
ical techniques  see  limited  application  by  the 
Corps;  being  used  mainly  to  estimate  yield  for 
reconnaissance  level  reports,  to  estimate  sediment- 
impact  of  an  alternative,  or  to  develop  a  watershed 
sediment  budget.  (See  also  W87-05740)  (Author's 
abstract) 
W87-05761 


SEDIMENT    STORAGE    AND    DELIVERY    - 
EASTERN  COLORADO, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Earth 

K.  L.  Clarkin,  M.  D.  Harvey,  A.  Elkin,  and  S.  C. 
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Mclntyre. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-54  to  3- 
62,  6  fig,  2  tab,  19  ref. 

Descriptors:  *Sediment  transport,  'Sediment  stor- 
age, 'Colorado,  'Kiowa  Creek,  Storage  basins, 
Mathematical  studies,  Cesium  radioisotopes,  Wa- 
tershed budgets,  Reservoirs,  Sediment  budget. 

Differences  in  sediment  delivery  ratio  at  four  small 
reservoirs  in  the  Kiowa  Creek  watershed,  Colora- 
do, are  related  to  basin  storage  capacity,  measured 
as  percent  of  total  basin  area  in  depositional  sites. 
Storage  capacity  depends  both  on  topography  and 
the  degree  of  integration  of  the  incised  channel 
network.  In  semi-arid  areas,  drainage  network  con- 
tinuity, and  therefore  area  available  to  store  sedi- 
ment, may  change  over  time  as  a  basin  undergoes  a 
cycle  of  high  sediment  production,  storage  and 
flushing.  The  results  of  this  study  illustrate  the  fact 
that  delivery  ratios  estimated  from  empirical  rela- 
tionships with  drainage  area  or  channel  or  water- 
shed slope  can  result  in  gross  over-  or  underdesign 
of  reservoir  sediment  pools.  Watershed  sediment 
budgets  in  conjunction  with  results  from  Cs-137 
profiles  in  stored  sediments  suggest  that  long-term 
average  delivery  ratios  have  increased  in  the  K41 
basin,  where  drainage  network  degradation  and 
concurrent  loss  of  storage  capacity  have  occurred 
since  1955.  In  the  B9  subbasins,  where  loss  of  basin 
storage  capacity  has  been  negligible,  delivery 
ratios  appear  to  have  remained  approximately  con- 
stant. (See  also  W87-05740)  (Lantz-PTT) 
W87-05762 


SEDIMENT  YIELD  AND  RUNOFF  AFTER 
TIMBER  HARVEST, 

Bureau  of  Land  Management,  Missoula,  MT. 
V.  A.  Ciliberti. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-64  to  3- 
72,  5  fig,  2  tab,  9  ref. 

Descriptors:  'Sediment  yield,  'Soil  erosion, 
•Runoff,  'Forestry,  'Forest  management,  Sedi- 
mentary rates,  Annual  precipitation,  Runoff,  Rain- 
fall-runoff relationships,  Model  studies,  Sediment 
discharge,  Sediment  transport,  Clearcutting. 

Timber  management  activities  in  a  hard  (metamor- 
phosed) sedimentary  rock  basins  from  1978  to  1982 
resulted  in  8%  of  the  basin  being  'Equivalent 
Clearcut  Status  (i.e.,  that  portion  of  vegetation 
removal,  per  unit  area,  which  responds  hydrologi- 
cally  the  same  as  one  acre  of  clearcut).  Annual 
sediment  production  of  1.4  to  4.5  tons/sq  mi/yr 
approximates  the  5.2  tons/sq  mi/yr  provided  by 
the  FS  model  'Guide  for  Predicting  Sediment 
Yields  from  Forested  Watersheds'.  Calculated 
annual  runoff,  based  on  the  Vegetation  Manipula- 
tion Guidelines  using  average  annual  isohyetal  pre- 
cipitation data  is  within  5.5%  of  measured  runoff. 
The  following  conclusions  were  derived  from  data 
generated  by  this  analysis:  (1)  Increase  in  runoff, 
traceable  to  vegetation  removal,  has  not  reached 
the  detection  limit  (the  model  establishes  that  re- 
moval of  up  to  15%  of  crown  cover  has  no  effect 
upon  water  yield);  (2)  The  runoff-precipitation  re- 
lationship as  defined  by  the  model  is  valid  on  this 
type  of  basin  (rate  of  runoff  and  annual  runoff  data 
support  this  conclusion);  (3)  The  sediment  model's 
estimate  of  5.2  tons/sq  mi/yr  for  total  sediment 
production  is  basically  valid  for  this  type  of  basin; 
and  (4)  Sediment  production  approaches  the  natu- 
ral erosion  rate.  Annual  sediment  production  and 
channel  condition  support  this  conclusion.  (See 
also  W87-05740)  (Lantz-PTT) 
W87-05763 


RTVER  SEDIMENT  BUDGET, 

Army  Engineer  District,  Sacramento,  CA. 
E.  F.  Sing. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  3-73  to  3- 
82,  2  fig,  4  tab,  7  ref. 

Descriptors:  'River  sediments,  'Sediment  budget, 
•Sediment  transport,  'Sacramento  River,  'Califor- 


nia, Sediment  distribution,  Erosion,  Bank  protec- 
tion, Dredging,  Channels. 

Sediment  budgets  can  be  used  as  a  simple  but 
useful  tool  to  identify  and  quantify  sediment  in- 
flows and  outflows  to  a  river  system  and  aid  in 
evaluating  the  disposition  of  sediments  within  the 
system  itself.  In  essence,  it  is  a  'book-keeping' 
system.  The  sensitivity  of  various  elements  of  the 
budget  to  changes  in  other  elements  can  be  readily 
evaluated.  A  case  study  is  presented  of  the  impacts 
of  a  proposed  comprehensive  bank  protection  pro- 
gram on  the  upper  portion  of  the  Sacramento 
River  in  Northern  California.  Evaluation  of  the 
budgets  for  this  study  revealed  that  bank  eroded 
material  contributes  about  60%,  or  7.5  million 
tons/yr,  or  the  total  sediment  inflow  of  12.7  mil- 
lion tons/yr  into  the  river  system.  Much  of  this 
eroded  material  is  carried  down  through  the  river 
system  and  deposits  into  the  flood  control  bypasses 
and  downstream  navigation  channels.  This  materi- 
al must  be  removed  if  the  effectiveness  of  the  flood 
control  system  and  the  navigation  channels  are  to 
be  maintained.  Assuming  that  the  proposed  bank 
protection  project  is  100%  effective  m  reducing 
the  bank  erosion  rate,  it  is  estimated  the  amount  of 
material  passing  Sacramento  will  be  reduced  one 
million  tons/yr  resulting  in  a  significant  reduction 
in  the  amount  of  dredging  required  in  the  down- 
stream ship  channels  and  flood  control  bypasses. 
(See  also  W87-05740)  (Lantz-PTT) 
W87-05764 


SEDIMENT  CONCENTRATION  AND  CHAN- 
NEL MORPHOLOGY, 

Cascades  Volcano  Observatory,  Vancouver,  WA. 
R.  J.  Janda,  and  D.  F.  Meyer. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  232-241,  5 
fig,  2  tab,  27  ref. 

Descriptors:  'Sediment  concentration,  'Channel 
morphology,  'North  Fork,  *Mt.  St.  Helens,  'Vol- 
canoes, 'Toutle  River,  'Washington,  Debris 
basins,  Sediment  transport,  Channels,  Sediment 
yield,  Sand,  Lahars. 

Debris  flows  and  hyperconcentrated  streamflows 
in  the  North  Fork  and  mainstem  of  the  Toutle 
River  leave  a  channel  narrower,  straighter,  and 
with  finer  bed  material  grain  size  due  to  the  yield 
strength,  the  low  turbulence,  and  the  high  shear 
stress  of  the  flows.  Alternatively,  sediment-laden 
high  flows  of  comparable  discharge  commonly 
widen  stream  channels  and  deposit  mid-channel 
bars.  Changes  caused  by  high  flows  are  due  to  high 
rates  of  bedload  transport,  readily  erodible  banks, 
and  local  aggradation.  High  flows  with  low  sedi- 
ment concentrations  and  denser  flows  with  high 
sediment  concentrations  leave  a  similar  sandy  bed. 
(See  also  W87-05740)  (Author's  abstract) 
W87-05765 


LANDFORM  MODIFICATIONS  AT  A  NUCLE- 
AR-WASTE BURIAL  SITE, 

Geological  Survey,  Urbana,  IL.  Water  Resources 
Div. 

J.  R.  Gray. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  242-251,  2 
fig,  1  tab,  14  ref. 

Descriptors:  'Landform  modifications,  'Nuclear 
waste,  'Disposal  sites,  'Rainfall-runoff  relation- 
ships, 'Sediment  transport,  'Sheffield,  'Illinois, 
Waste  disposal,  Sediment  yield,  Seasonal  variation. 

Relations  among  runoff,  sediment  transport,  land- 
form  modifications,  and  precipitation  were  evaluat- 
ed at  a  20-acare,  low-level  radioactive-waste  burial 
site  near  Sheffield,  111.  Precipitation,  runoff,  and 
sediment  discharge  were  measured  in  three  basins 
comprising  two-thirds  of  the  site  are  and  in  a  3.5- 
acre  basin  in  undisturbed  terrain  0.3  miles  south  of 
the  site.  The  effects  of  slope,  land  use,  and  physical 
characteristics  of  surficial  material  on  runoff  and 
sediment  transport  were  evaluated  at  four  plots 
averaging  1 14  sq  ft  in  size  -  two  onsite  and  two  in 
the  undisturbed  basin.  Preliminary  results  indicate 


the  mean  annual  precipitation  of  36  inches  from 
July  1982  through  June  1984  produced  a  mean  of  8 
inches  of  runoff  annually  from  the  site,  compared 
to  less  than  a  mean  of  2  inches  of  runoff  annually 
from  the  undisturbed  basin.  Mean  annual  storm- 
sediment  yields  from  the  site  of  2  tons/acre  were 
more  than  200  times  greater  than  yields  from  the 
undisturbed  basin.  A  total  of  302  collapse  cavities 
were  documented  at  the  site  from  October  1978 
through  September  1985.  Two-thirds  of  the  col- 
lapses occurred  in  the  months  of  February,  March, 
and  April.  Sixty-two  percent  of  the  collapses  oc- 
curred in  swales  or  near  trench  boundaries.  Ap- 
proximately three  times  more  soil  is  moved  down- 
ward by  collapse  than  by  surface  transport.  (See 
also  W87-05766)  (Author's  abstract) 
W87-05766 


SEDIMENT  YIELD  OF  THREE  DRAINAGE 
BASINS  IN  GUAM, 

Geological    Survey,    Honolulu,    HI.    Water    Re- 
sources Div. 
P.  Shade. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  252-260,  3 
fig,  3  tab,  10  ref. 

Descriptors:  'Sediment  yield,  'Guam,  'Catchment 
basins,  *Ylig  basin,  'Ugum  basin,  *Talofofo  basin, 
•Rainfall-runoff  relationships,  Surface  runoff, 
Flow  rate,  Sedimentation  rate,  Mathematical  anal- 
ysis, Mathematical  equations,  Oahu,  Hawaii,  Trop- 
ical regions. 

Nearly  all  surface  runoff  on  Guam  occurs  in  the 
southern  part  of  the  island  where  steep  volcanic 
uplands  are  dissected  by  numerous  streams.  The 
mean  annual  rainfall  in  the  area  is  about  100  inches 
and  typhoons  as  well  as  droughts  are  common. 
Sediment  yields  for  three  drainage  basins  in  south- 
ern Guan  were  estimated  using  flow-duration  and 
sediment-rating  curves,  and  the  PSIAC  (Pacific 
Southwest  Inter-Agency  Committee)  formula.  The 
PSIAC  estimates  of  total  sediment  yield  are  1,200 
tons/yr/sq  mi  for  the  Talofofo,  1,385  tons/yr/sq 
mi  for  the  Ylig,  and  1,210  tons/yr/sq  mi  for  the 
Ugum  basins.  These  estimates  compare  favorably 
with  estimates  of  sediment  yields  from  several  simi- 
lar basins  on  the  island  of  Oahu,  Hawaii.  It  appears 
that  the  PSIAC  method  can  be  useful  in  estimating 
sediment  yields  in  some  tropical  areas.  (See  also 
W87-05741)  (Author's  abstract) 
W87-05767 


HYDROPOWER  IMPACTS  ON  EROSION  AND 
SEDIMENTATION, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 
District. 

W.  M.  Linder,  and  T.  C.  Wei. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  261-270,  7 
fig,  7  ref. 

Descriptors:  'Hydroelectric  power,  'Erosion, 
•Sedimentation,  *Harry  S.  Truman  Dam,  'Missou- 
ri, Reservoir  silting,  Bank  erosion,  Bank  stabiliza- 
tion, Simulation  analysis,  Mathematical  studies, 
Model  studies. 

The  Harry  S.  Truman  (HST)  Dam  and  Reservoir, 
located  in  the  headwaters  of  the  Lake  of  th  Ozarks, 
includes  hydropower  and  flood  control  as  project 
functions.  During  design  and  construcction  numer- 
ous concerns  were  expressed  that  peaking  power 
operations  would  cause  extensive  downstream 
bank  erosion  and  resuspension  of  the  existing  sedi- 
ment deposits  in  the  Lake  of  the  Ozarks.  In  re- 
sponse to  these  concerns,  a  study  was  undertaken 
to  identify  the  probable  extent  of  erosion  of  the 
cohesive  soils  found  in  the  bed  and  banks  of  the 
upper  Lake  of  the  Ozarks.  Bank  stability  studies 
showed  little  potential  for  instability  resulting  from 
power  operation,  and  there  is  little,  if  any,  evi- 
dence of  bank  failures.  There  has  been  generalized 
bank  erosion  in  the  first  few  miles  downstream  of 
HST.  However,  the  rate  of  erosion  hs  been  slow,  1 
to  2  ft/yr,  and  the  bank  line  appears  to  be  beaching 
at  some  slopes.  A  number  of  factors  contribute  to 
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bank  erosion  other  than  direct  removal  of  soil 
particles  by  the  flow.  Wetting  and  drying,  and 
freezing  and  thawing,  loosen  the  soil  particles  at 
the  surface  and  make  them  more  easily  removed 
by  the  flow.  Wave  action  by  boat  wakes  also 
appears  to  be  a  major  cause  of  bank  erosion.  Math- 
ematical simulation  of  the  hydrodynamics  and  sedi- 
ment transport  downstream  of  hydropower  plants 
can  be  an  effective  tool  for  predicting  probable 
impacts.  However,  it  requires  a  substantial  effort  in 
collecting  adequate  data  for  model  input,  calibra- 
tion, and  verification.  The  monitoring  program 
shows  there  is  generally  good  agreement  between 
predicted  and  observed  stage  fluctuations  and  flow 
velocities  downstream  of  HST.  Collection  of  ade- 
quate sediment  transport  data  for  direct  compari- 
son with  model  predictions  is  difficult,  but  trends 
observed  to  date  support  model  predictions.  (See 
also  W87-05741)  (Lantz-PTT) 
W87-05768 

EROSION  AND  SEDIMENT  YIELD  FROM 
FLATLANDS,  ^  r 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

C.  E.  Murphree,  and  C.  K.  Mutchler. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  271-280,  2 
fig,  4  tab,  13  ref. 

Descriptors:  *Soil  erosion,  'Sediment  yield,  'Ero- 
sion, *Flatlands,  'Deltas,  'Mississippi  River,  Uni- 
versal Soil  Loss  equation,  Rainfall-runoff  relation- 
ships, Particle  size,  Mathematical  equations,  Wa- 
tersheds, Slope  degradation,  Erosion  rates. 

Sediment  yield  and  erosion  research  has  been  con- 
ducted on  the  flatlands  of  the  Mississippi  Delta 
since  1972.  This  report  reviews  that  research  and 
summarizes  sediment  yield  studies  under  natural 
rainfall  and  other  research,  using  the  rainfall  simu- 
lator, to  adapt  the  Universal  Soil  Loss  Equation 
(USLE)  for  use  on  low  slopes.  Rainfall,  runoff, 
sediment  yield,   and  sediment  particle  size  data 
from  three  flatland  watersheds  with  drainage  areas 
of  15.6,  18.7,  and  259  ha  have  been  summarized. 
Sediment  yield  prediction  equations  are  derived 
for  the  two  smaller  watersheds.  Size  distributions 
of  sediments  from  the  two  smaller  watersheds  (15.6 
and  18.7  ha)  are  compared  with  outflow  sediments 
from  the  larger  259  ha  watershed.  Early  results 
established  the  seriousness  of  erosion  on  low  slopes 
-  the  average  annual  sediment  yield  was  29  t/ha 
froma  16-ha  watershed.  When  the  effect  of  a  natu- 
ral 1.6-ha  pond  below  the  watersheds  was  includ- 
ed, the  annual  sediment  yield  was  reduced  to  6  t/ 
ha;  however,  the  excessive  rate  of  erosion  on  the 
cropland  was  unchanged.  Sediment  yield  from  a 
larger,  259-ha,  watershed  was  5.2  t/ha/yr  for  a  6- 
yr  average.   This  watershed  has  natural  slopes, 
numerous  depressions,  and  mixed  crops.  Measured 
sediment  yield  from  this  large,  natural  Delta  water- 
shed was  not  much  less  than  from  the  smaller 
watersheds  that  included  a  pond.  However,  deep 
tillage  on  the  larger  watershed  was  credited  with 
contributing  to  less  runoff  which  reduced  sediment 
yield.  Sediment  transport  capacities  for  the  low 
slpes  of  the  Delta  are  low,  yet  suspended  clay  and 
fine  silt  were  easily  transported.  About  95%  of  the 
sediment  outflow  from  all  the  research  watersheds 
was  finer  than  0.016  mm.  (See  also  W87-05741) 
(Lantz-PTT) 
W87-05769 


SAGEBRUSH  RANGELAND  EROSION  AND 
SEDIMENT  YD2LD, 

Agricultural  Research  Service,  Boise,  ID.  North- 
west Watershed  Research  Center. 
C.  W.  Johnson,  and  N.  D.  Gordon. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  281-290,  3 
fig,  4  tab,  17  ref. 

Descriptors:  'Erosion,  'Sediment  yield,  'Reynolds 
Creek,  'Idaho,  'Soil  erosion,  Watersheds,  Runoff, 
Rainfall-runoff  relationships,  Range  management, 
Simulation  analysis. 

Runoff,  erosion,  and  sediment  transport  in  the 
Reynolds   Creek   Experimental    Watershed   have 


been  studied  for  about  20  years.  Results  show  that 
sediment  yields  are  mainly  from  rainfall  events 
below  about  1400  m  elevation  and  from  snowmelt- 
associated  events  above  that  elevation.  Sediment 
yields  ranged  from  near  zero  amounts  in  drought 
years  to  over  3  times  the  mean  value  in  flood 
years.  In  4  of  18  years  at  the  Reynolds  Outlet 
sampling  station,  the  single  largest  storm  event 
contributed  over  50%  of  the  yearly  sediment  yield. 
Bedload  transport  samples  during  a  peak  flow 
event  showed  that  the  maximum  transport  rate, 
400  kg/min/m,  near  the  stream  center  was  about  6 
times  the  mean  in  the  cross-section.  Rainfall  simu- 
lation-soil loss  studies  were  conducted  to  deter- 
mine Universal  Soil  Loss  Equation  soil  erodibility, 
and  cover-management  values  on  sagebrush  range- 
land  sites.  (See  also  W87-05741)  (Author's  abstract) 
W87-05770 

SEDIMENT  YIELD  FROM  A  GULLY, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
N.  H.  Welch. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
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Descriptors:  'Sediment  yield,  'Gullies,  'Soil  ero- 
sion, 'Gully  erosion,  Watersheds,  Least  squares 
method,  Mathematical  studies,  Sedimentation,  Pre- 
cipitation, Sediment  transport,  Statistical  analysis. 

Rainfall,  runoff,  and  sediment  yield  were  measured 
from  a  0.599-ha  gullied  watershed  with  a  gullied 
area  of  22%.  Rainfall,  total  watershed  runoff, 
runoff  from  the  ungullied  area  of  the  watershed, 
and  runoff  volume  times  peak  runoff  rate  for  72 
storms  were  fitted  by  linear  and  logarithmic  least 
square  analyses  to  the  sediment  yield  from  the 
gullied  area  of  the  watershed.  The  equations  devel- 
oped were  used  to  predict  sediment  yields  from  the 
gullied  area  for  comparison  with  measured  yields 
for  64  storms.  Runoff  volume  times  peak  runoff 
rate  explained  a  larger  percent  of  the  variation  in 
sediment  yield  from  gullied  area  than  the  other 
variables.  Negative  yields  were  predicted  by  four 
of  the  linear  equations  at  low  values  of  the  inde- 
pendent variables.  There  was  a  trend  with  all  of 
the  equations  for  the  error  to  increase  as  the  inde- 
pendent variable  increased.  Prediction  errors  were 
as  high  as  80  to  90%  for  some  of  the  larger  storm 
events.  Neither  precipitation  nor  runoff  is  the  sole 
factor  in  gully  erosion.  However,  runoff  is  the 
transporting  agent  and  the  eroding  agent  to  vary- 
ing degrees.  The  unexplained  variation  is  due  to 
changes  in  the  susceptibility  and  availability  of 
material  for  erosion  and  transport,  and  to  changes 
in  watershed  hydrologic  conditions.  These  varia- 
bles, or  the  variables  which  the  interactive  and 
confounding  effects  of  these  variables  make  their 
study  under  field  conditions  extremely  difficult. 
(See  also  W87-05741)  (Lantz-PTT) 
W87-05771 

EPHEMERAL  GULLEES  AS  SOURCES  OF 
SEDIMENT, 

Colorado  State  Univ.,  Fort  Collins.  Engineering 
Research  Center. 

C.  R.  Thome,  L.  W.  Zevenbergen,  E.  H. 
Grissinger,  and  J.  B.  Murphey. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
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fig,  10  ref. 

Descriptors:  'Ephemeral  gullies,  'Soil  erosion, 
•Gully  erosion,  'Sedimentation,  Surface  runoff, 
Soil  loss,  Rill  erosion,  Channel  erosion,  Tillage, 
Swales. 

Ephemeral  gullies  form  in  swales  where  concen- 
trated surface  runoff  occurs  due  to  flow  conver- 
gence. Current  methods  of  estimation  do  not  prop- 
erly account  for  erosion  caused  by  ephemeral  gul- 
lying. Cooperative  research  between  the  Engineer- 
ing Research  Center,  Colorado  State  University, 
and  the  USDA-ARS  Sedimentation  Laboratory, 
has  identified  the  topographic  controls  of  ephemer- 
al gully  size  and  location.  These  controls  form  the 
basis  for  a  simple,  preliminary  technique  to  predict 


ephemeral  gully  erosion.  The  study  has  revealed 
that  ephemeral  gullies  experience  repeated  cycles 
of  cut  and  fill  between  tillage  events  so  that  actual 
soil  loss  due  to  concentrated  flow  may  be  several 
times  the  volume  indicated  by  periodic  measure- 
ments of  channel  cross-sectional  area.  Also, 
ephemeral  gullies  may  increase  rill  and  interrill 
erosion  and  accelerate  the  removal  of  the  detached 
soil  from  the  field.  In  addition,  their  infilling 
during  tillage  operations  is  in  effect,  a  form  of 
mechanical  erosion.  Consequently,  ephemeral  gul- 
lies are  extremely  damaging  in  ways  that  go  far 
beyond  the  erosion  due  to  the  cutting  of  the  gully 
channel.  Evaluation  of  the  true  role  of  ephemeral 
gullies  in  field  erosion  systems  requires  a  process- 
based  hydrology  and  sedimentation  model.  (See 
also  W87-05741)  (Author's  abstract) 
W87-05772 


SEDIMENT  IN  MUGU  LAGOON,  VENTURA 
COUNTY,  CALIFORNIA, 

Soil  Conservation  Service,  Davis,  CO. 
L.  J.  Steffen. 
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Descriptors:  'Sedimentation,  'Mugu  Lagoon, 
•California,  Salt  marshes,  Lagoons,  Sedimentation 
rates,  Environmental  effects. 

Mugu  Lagoon  is  one  of  the  last  remaining  natural 
salt  marsh  systems  in  southern  California.  In  the 
last  80  years,  sedimentation  in  the  lagoon  has  in- 
creased from  a  geologic  rate  of  0.17  ft/century  to 
an  accelerated  rate  of  1.5  to  3.3  ft/century.  If  the 
present  rate  remains  the  same,  by  the  year  2030, 
sedimentation  will  increase  upland  habitat  from 
125  acres  to  570  acres  while  decreasing  salt  marsh 
habitat  from  1,130  acres  to  685  acres.  (See  also 
W87-05741)  (Author's  abstract) 
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CESIUM-137  MEASURES  EROSION  RATE 
AND  SEDIMENT  MOVEMENT, 

Agricultural  Research  Service,  Durant,  OK. 
J.  C.  Lance,  S.  C.  Mclntyre,  B.  L.  Campbell,  R.  R. 
Lowrance,  and  R.  L.  Miller. 
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cy Sedimentation  Conference,  March  24-27,  1986, 
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Descriptors:  'Tracers,  'Cesium  radioisotopes, 
•Sediment  transport,  'Erosion  rates,  'Clay,  Verti- 
cal distribution,  Cultivation,  Oklahoma,  Slope  deg- 
radation, Georgia,  Soil  loss,  Sediment  distribution, 
Land  management. 

Soils  of  the  world  are  labeled  with  cesium- 137  as  a 
result  of  fallout  from  nuclear  tests.  The  radioactive 
cesium  moves  with  the  clay  because  it  is  tightly 
adsorbed.  Therefore  measurements  of  the  redistri- 
bution of  radioactive  cesium  can  be  used  to  esti- 
mate erosion  and  sediment  deposition  rates.  Meas- 
urements of  cesium- 137  concentrations  in  uneroded 
soils  across  the  southern  U.S.  indicated  that  the 
cesium- 137  input  was  proportional  to  the  average 
annual  rainfall.  Vertical  distribution  of  cesium- 137 
within  the  profile  was  related  to  soil  properties 
rather  than  to  rainfall.  Cesium- 137  concentartions 
decrease  exponentially  from  the  surface  downward 
in  uncultivated  soils  but  concentrations  are  uni- 
form throughout  the  plow  layer  of  uncultivated 
soils.  Therefore,  different  techniques  are  needed  to 
measure  erosion  rates  on  cultivated  land,  forest 
land  and  range  land.  Similar  concentration  profiles 
in  a  forest  and  an  adjacent  clear-cut  area  with  a 
steep  slope  in  Oklahoma  indicated  little  erosion  or 
mixing  of  the  soil  profile  by  the  forest  harvesting 
procedures.  Comparisons  of  total  cesium- 137  ac- 
tivities in  a  forested  area  and  a  nearby  peanut  field 
in  the  coastal  plain  of  Georgia  indicated  extensive 
losses  of  clay  from  the  cultivated  field.  Techniques 
for  accurately  estimating  volumes  of  soil  need  ad- 
ditional refinement,  but  the  method  shows  promise 
as  a  useful  tool  for  measuring  soil  loss  and  sediment 
deposition  and  for  understanding  erosional  proc- 
esses.  (See   also  W87-05741)   (Author's  abstract) 
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APPLICATION  OF  I0-BE  TO  THE  STUDY  OF 
EROSION  AND  SEDIMENT  TRANSPORT, 

Carnegie  Institution  of  Washington,  DC.  Dept.  of 
Terrestrial  Magnetism. 
L.  Brown,  F.  Tera,  N.  Valette-SUver,  M.  J. 
Pavich,  and  J.  Klein. 
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cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  332-341,  3 
tab,  20  ref. 

Descriptors:  •Beryllium  radioisotopes,  *Tracers, 
•Erosion,  'Sediment  transport,  Soil  erosion.  Parti- 
cle size.  Mathematical  studies,  Sedimentation, 
Basins. 

The  radioactive  isotope  10-Be  (1,500,000  yr)  is 
produced  in  the  atmosphere  by  cosmic  rays  and 
descends  on  the  earth  primarily  in  rain  and  snow. 
Present  evidence  indicates  that  it  is  generally  tight- 
ly bound  to  soil,  having  soil  to  water  partition 
coefficients  of  100,000  and  1,000,000,  thereby  re- 
quiring periods  of  100,000  yr  to  penetrate  a  few 
meters  of  fine  grained  regolith.  Measurements  of 
the  dissolved  isotope  in  ground  and  river  water 
indicate  that  to  a  good  approximation  the  isotope's 
subsequent  transport  is  by  particulate  matter. 
Based  on  this  characteristic,  a  new  method  for 
examining  the  erosion  and  transport  of  soils  and 
sediments  is  introduced.  By  measuring  the  10-Be 
concentration  in  the  sediment  carried  by  a  stream 
from  a  basin,  one  can  compare  (providing  sediment 
transport  data  are  available)  the  rate  at  which 
atoms  leave  the  basin  with  the  rate  at  which  they 
are  deposited  in  it.  Owing  to  the  large  inventory 
known  to  exist  in  soils  and  to  decay  there,  this 
ratio  must  be  less  than  unity  for  steady  state  10-Be 
deposition  and  erosion.  Measurements  are  present- 
ed and  their  possible  utility  as  diagnostics  dis- 
cussed. (See  also  W87-05741)  (Author's  abstract) 
W87-05775 


FACTORS  AFFECTING  ACCURACY  OF  BED- 
LOAD  SAMPLING, 

Geological  Survey,  Denver,  CO.  Water  Resources 
Div. 

D.  W.  Hubbell,  and  H.  H.  Stevens. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  342-351,  5 
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Descriptors:  *Sediment  transport,  *Bed  load, 
•Sampling,  *Calibrations,  Model  studies,  Mathe- 
matical analysis,  Particle  size,  Hamamori's  distribu- 
tion, Simulation  analysis,  Sediment  distribution. 

The  accuracy  of  bedload  measurements  is  affected 
by  sampler  calibration  and  sampling  procedures. 
Both  of  these  factors  are  greatly  affected  by  the 
extreme  temporal  rate  variations  that  occur  natu- 
rally, even  during  steady-flow  conditions,  as  a  part 
of  the  process  of  bedload  transport.  Laboratory 
and  field  measurements  for  constant-flow  condi- 
tions demonstrate  that  bedload-transport  rates  of 
sand  and  gravel  vary  markedly  with  time,  from 
zero,  or  almost  zero,  to  about  four  times  the  mean 
transport  rate.  The  existence  of  these  extreme  tem- 
poral variations  in  transport  rate  complicate  bed- 
load-sampler  calibrations  and  bedload-sampling 
procedures.  Calibration  curves  developed  for  a 
group  of  tested  bedload  samplers  show  that,  gener- 
ally, the  relationship  between  true  and  sampled 
rates  is  not  linear  for  particles  ranging  in  size  from 
1-4  to  32.0  mm.  A  mode  based  on  Hamamori's 
distribution  has  been  developed  to  generate  tempo- 
ral records  of  bedload  transport.  Simulated  records 
produced  with  the  model  have  been  used  to  exam- 
ine errors  that  might  result  from  using  various 
sampling  procedures  for  computing  the  mean 
transport  rate  in  cross  sections  having  different 
hypothetical  lateral  transport-rate  distributions. 
Simulations  show  that  (1)  maximum  probable  per- 
centage errors  are  extremely  large  whenever  only 
a  few  samples  are  collected  at  each  lateral  sam- 
pling position;  (2)  for  a  given  number  of  sampling 
repetitions,  maximum  probable  errors  are  smaller 
when  20  lateral  positions,  rather  than  4,  are  sam- 
pled; (3)  errors  are  greatest  in  cross  sections  where 


the  lateral  distribution  of  mean  transport  rate  is 
extremely  nonuniform;  and  (4)  possibly,  sampling 
effort  can  be  decreased  without  increasing  errors 
by  sampling  repetitively  at  only  a  few  critically 
selected  lateral  positions.  Based  on  theoretical  con- 
siderations, it  may  be  possible  to  use  information 
on  bed  elevations  at  the  times  and  places  of  sam- 
pling to  enhance  the  accuracy  of  sampled  rates. 
However,  a  preliminary  scheme  using  relative  bed 
elevations  was  unsuccessful.  (See  also  W87-05741) 
(Lantz-PTT) 
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SEDIMENT  TRANSPORT  IN  GOODWIN 
CREEK, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

J.  C.  Willis,  R.  W.  Darden,  and  A.  J.  Bowie. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
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Descriptors:  *Sediment  transport,  *Goodwin 
Creek,  'Mississippi,  'Sediment  concentration, 
Mathematical  equations,  Sampling,  Particle  size, 
Channels,  Dunes,  Regression  analysis,  Mathemati- 
cal analysis. 

Concentrations  of  sands  and  fine  sediments  that 
have  been  collected  since  about  1980  in  Goodwin 
Creek,  MS,  are  used  to  develop  tenative  regression 
equations  with  depth  of  flow  in  the  critical  flow 
structures.  Depth-integrated  samples  define  the 
best  estimates  of  the  average  sand  concentrations 
while  automatic  pump  samples  provide  the  best 
coverage  of  storm  events  and  adequate  accuracy 
for  fine  sediment  concentrations.  Attempts  to 
measure  the  gravel  loads  with  a  bag-type  sampler 
are  beginning.  At  any  given  stage  (depth),  the 
observed  concentrations  vary  depending  on  the 
passage  of  dunes,  sediment  waves,  and  watershed/ 
channel  conditions.  A  correction  factor  is  intro- 
duced into  the  regressino  equations  and  updated  at 
each  average  concentration  observation  to  estimate 
sediment  yields  during  observed  flows.  The  uncor- 
rected regression  equations  may  be  used  to  esti- 
mate expected  yields  by  unmeasured  or  hypotheti- 
cal flows  in  the  channels.  (See  also  W87-05741) 
(Author's  abstract) 
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LABORATORY  STUDY  OF  SEDIMENT 
TRANSPORT  UNDER  ICE, 

Cold   Regions   Research   and   Engineering   Lab., 
Hanover,  NH. 
J.  L.  Wuebben. 
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Descriptors:  •Sediment  transport,  *Ice,  'Alluvial 
channels,  •Laboratory  analysis,  Water  tempera- 
ture, Shear  stress,  Boundary  processes,  Flumes, 
Cold  regions,  Sedimentation. 

The  influence  of  an  ice  cover  on  flow  in  an  alluvial 
channel  involves  a  complex  interaction  between 
the  ice  cover,  fluid  flow,  fluid  properties,  sediment 
and  bedforms.  The  presence  of  an  ice  cover 
changes  an  open  channel  into  a  form  of  closed 
conduit,  which  in  turn  affects  the  magnitude  and 
distribution  of  velocities  as  well  as  the  boundary 
and  internal  shear  stresses.  In  addition,  the  colder 
water  temperatures  affect  fluid  properties  impor- 
tant to  the  transport  of  sediment.  Further,  the 
boundary  roughness  is  not  constant  since  the  inter- 
action between  the  ice  cover  and  bed  may  induce  a 
change  in  boundary  form  with  time  and  location. 
This  paper  discusses  the  results  obtained  in  a  36-m- 
long  refrigerated,  recirculating  flume  that  is  1.2  m 
wide  and  0.6  m  deep.  The  bed  composed  of  a 
uniform  0.45-mm  quartz  sand.  For  a  given  dis- 
charge the  flume  was  first  operated  as  an  open 
channel  until  essentially  uniform  equilibrium  con- 
ditions were  attained.  Runs  were  then  repeated 
with  the  addition  of  simulated  smooth  and  rough 
ice  covers  at  the  same  discharge  and  flume  slope, 
allowing  depth  to  vary.  The  test  results  were  used 
to  examine  the  effects  of  an  ice  cover  on  bedform, 


resistance  to  flow  and  total  sediment  transport. 
(See  also  W87-05741)  (Author's  abstract) 
W87-05778 


ACCURACY  OF  SEDIMENT  DISCHARGE  ES- 
TIMATES, 

Geological  Survey,  Harrisburg,  PA. 
T.  H.  Yorke,  and  J.  R.  Ward. 
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Descriptors:  *Sediment  discharge,  •Estimating, 
•Sediment  transport,  *Schuylkill  River,  'Man- 
ayunk,  'Pennsylvania,  Graphical  analysis,  Statisti- 
cal analysis,  Sediment  concentration,  Discharge 
rates.  Regression  analysis,  Mathematical  analysis. 

The  accuracy  of  various  methods  for  estimating 
long-term  suspended-sediment  discharge  was  eval- 
uated by  comparing  the  discharge  measured  at  a 
long-term  daily  sediment  station  with  the  discharge 
estimated  by  24  different  methods.  The  flow-dura- 
tion, suspended  sediment  transport  curve  proce- 
dure was  the  basis  for  all  the  methods.  Differences 
between  the  methods  were  the  types  of  curves,  the 
dependent  variable,  and  how  the  curves  were  de- 
termined. Types  of  curves  included  a  single  curve, 
two  seasonal  curves  (dormand  and  growing  sea- 
sons), and  three  size  fraction  curves  (sand,  silt,  and 
clay).  Relations  between  sediment  concentration, 
sediment  discharge,  and  water  discharge  wre  de- 
veloped for  each  type  of  curve.  The  curves  wre 
computed  by  linear  and  nonlinear  regressions  or 
hand  drawn  through  average  sediment  concentra- 
tion or  sediment  discharge  values  within  specified 
water  discharge  intervals.  Daily  suspended  sedi- 
ment discharge  records  and  particle  size  determi- 
nations for  the  Schuylkill  River  at  Manayunk, 
Pennsylvania,  were  used  in  the  analyses.  After 
comparing  the  discharges  estimated  by  the  24 
methods  with  the  measured  discharge,  three  of  the 
more  suitable  methods  were  tested  with  data  from 
other  daily  sediment  stations.  Five  stations  with 
drainage  areas  ranging  from  10.2  to  24,100  sq  mi 
were  used  to  evaluate  the  suitability  of  the  meth- 
ods for  both  smaller  and  larger  streams.  The  linear 
regression  and  group  average  methods  of  relating 
sediment  concentration  or  sediment  discharge  to 
water  discharge  produced  suitable  estimates  of 
long-term  discharge.  None  of  the  methods  pro- 
duced good  estimates  for  the  small  streams.  (See 
also  W87-05741)  (Author's  abstract) 
W87-05779 


LOCAL  SCOUR  AT  DROP  STRUCTURES, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
E.  M.  Laursen,  M.  W.  Flick  and,  and  B.  E.  Ehlers. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  381-390,  7 
fig,  7  ref.  Federal  Highway  Administration  Con- 
tract No.  HPR- 1-19  (184). 

Descriptors:  *Scour,  *Drop  structures,  *Erosion, 
Slope  degradation,  Mathematical  analysis,  Sedi- 
ment yield,  Bed  load,  Riprap,  Tailwater,  Sediment 
transport. 

The  scour  at  the  toe  of  a  vertical  wall  and  at  the 
toe  of  a  sloping  sill  were  investigated  experimental- 
ly and  analytically.  Approximate  relations  for  pre- 
dicting the  ratio  of  the  scour  depth  to  the  (energy) 
critical  depth  were  obtained  for  the  two  geome- 
tries. For  the  vertical  wall,  the  sediment  scoured 
out  left  in  suspension,  and  the  parameters  needed 
to  describe  the  scour  phenomenon  were  the  ratio 
of  the  (energy)  critical  velocity  to  the  fall  velocity 
and  the  drop  in  water  surface  in  ratio  to  the  critical 
depth.  For  the  sloping  sill,  which  is  the  recom- 
mended geometry,  the  sediment  scoured  out  left  as 
bed  load,  and  the  parameters  needed  to  describe 
the  scour  phenomenon  were  the  critical  depth/ 
sediment  size  ratio  and  the  ratio  of  the  size  of  the 
riprap  protecting  the  sill  slope  to  the  critical  depth. 
A  follow-up  study  of  flow  and  scour  characteris- 
tics for  a  vertical  drop  followed  by  an  apron 
resulted   in   rules  for  determining  the  length  of 
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apron   required   and   the   range  of  tailwater  for 
proper  flow.  (See  also  W87-05741)  (Author's  ab- 
stact) 
W87-05780 


SEDIMENT  SOURCES  AND  SEDIMENT- 
TRANSPORT  CURVES, 

Geological  Survey,  Menlo  Park,  CA. 
K.  M.  Nolan,  R.  J.  Janda,  and  J.  H.  Galton. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  391-400,  3 
fig,  2  tab,  19  ref. 

Descriptors:  *Sediment  transport,  'Mathematical 
analysis,  'Water  pollution  sources,  •California, 
Suspended  sediments,  Streams,  Erosion,  Channels, 
Sediment  erosion. 

Studies  of  suspended-sediment  transport  in  nine 
streams  in  northwestern  California  indicate  that 
slopes  and  intercepts  of  suspended  sediment  trans- 
port relationships  are  controlled  by  sediment 
sources  and  delivery  processes.  In  terrain  underlain 
by  noncoherent  rocks,  sediment  within  channels  is 
abundant  and  sediment  transport  relationships  can 
be  adequately  described  by  single  relationships 
which  operate  at  relatively  high  levels.  In  terrain 
underlain  by  coherent  rocks,  sediment  delivery  to 
channels  is  more  episodic  and  muultiple  relation- 
ships are  required  to  adequately  describe  suspend- 
ed sediment  transport  relationships.  Recognizing 
the  interaction  between  the  form  of  suspended 
sediment  transport  relationships  and  dominant  sedi- 
ment sources,  aids  in  selecting  the  most  appropri- 
ate relationship  for  a  given  water  discharge  and 
places  such  calculations  on  a  sound  basis  with 
respect  to  drainage  basin  processes.  (See  also  W87- 
05741)  (Author's  abstract) 
W87-05781 


MISSOURI  RIVER  SEDIMENT  TRANSPORT 
RELATIONSfflP, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

H.  W.  Shen,  and  W.  C.  Wang. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  401-411,  1 
fig,  3  tab,  Href. 

Descriptors:  *Sediment  transport,  *Yankton, 
•Sioux  City,  'Iowa,  'Omaha,  'Nebraska,  •Nebras- 
ka City,  *Missouri  River,  *Gavins  Point  Dam, 
Mathematical  studies,  Flow  rate,  Distribution  anal- 
ysis, Rouse's  equation,  Vertical  distribution,  Bed 
load,  Sedimentation. 

A  comprehensive  sediment  and  flow  data  collec- 
tion program  has  been  conducted  at  Yankton, 
Sioux  City,  Omaha,  and  Nebraska  City,  since  the 
closure  of  the  Gavins  Point  Dam  in  1955.  This  is 
the  most  detailed  set  of  field  data  for  suspended 
sediment  transport  rate  studies  available  at  this 
time.  A  sediment  transport  relationship  was  first 
developed  based  on  these  data.  From  this  develop- 
ment, it  was  determined  that  (1)  Toffaleti's  flow 
velocity  distribution  was  valid  with  the  modifica- 
tion in  which  n  (the  exponent  of  the  power  law 
type  of  velocity  distribution)  is  a  function  of  sedi- 
ment size,  flow  velocity  and  water  temperature;  (2) 
the  vertical  suspended  sedimennt  concentration 
profile  in  the  entire  flow  depth  can  be  treated  as  a 
single  zone  for  the  Missouri  River  rather  than  the 
three  or  four  zones  as  proposed  by  Toffaleti;  (3)  a 
correction  factor,  C,  needs  to  be  multipled  to  the 
well  known  Z  value  in  Rouses's  equation  for  verti- 
cal suspended  sediment  concentration  distribution; 
and  (4)  a  reference  bed  layer  is  needed  to  define 
the  bed  load  sediment  concentration.  Unlike  Ein- 
stein's assumption  that  the  bed  layer  is  equal  to  two 
times  the  sediment  sizes,  the  thickness  of  bed  layer 
is  found  to  be  a  function  of  a  Froude  Number  of 
the  sediment  particle  size.  Another  result  of  the 
study  was  the  comparison  of  selected  well-known 
sediment  transport  relationships.  (See  also  W87- 
05741)  (Author's  abstract) 
W87-05782 


DENUDATION       RATES       IN       SELECTED 
DEBRIS-FLOW  BASINS, 


Geological  Survey,  Reston,  VA. 
W.  R.  Osterkamp,  and  J.  E.  Costa. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  412-420,  1 
fig,  2  tab,  15  ref. 

Descriptors:  *Erosion,  'Denudation,  *Debris 
flows,  'Mount  Shasta,  *California,  'Mount  Elbert, 
•Colorado,  'Blue  Ridge,  'Virginia,  'Sediment 
yield,  'Slope  degradation,  Erosion,  Mountains, 
Channel  erosion,  Stream  discharge,  Erosion  rates. 

Denudation  rates  resulting  from  debris  flows  on 
Mount  Shasta,  California,  on  Mount  Elbert  in  cen- 
tral Colorado,  and  in  the  Blue  Mountains  in  Nelson 
County,  Virginia,  were  determined  by  measuring 
volumes  and  ages  of  deposits.  Results  show  that, 
where  debris  flows  are  frequent,  denudation  rates 
can  be  very  high.  If  the  debris  is  stored  on  lower 
slopes  without  entering  the  stream  system,  short- 
term  sampling  for  sediment  yield  at  streamflow 
gages  sediment  sediment  yields  fails  to  reflect  ero- 
sion in  higher  parts  of  the  basin,  and  sediment 
delivery  ratios  may  approach  zero.  Data  from  the 
debris-flow  areas  provide  extreme  examples  of 
sediment  storage  that  may  also  be  common  in  fully 
fluvial  systems.  They  show  that  disequilibrium  be- 
tween hillslope  and  channel  sediments  may  prevail 
over  periods  ranging  from  less  than  a  decade  to 
thousands  of  years.  (See  also  W87-05741)  (Au- 
thor's abstract) 
W87-05783 


MISSOURI  RIVER  AGGRADATION  AND  DEG- 
RADATION TRENDS, 

Army  Engineer  District,  Omaha,  NE. 
W.  J.  Mellema,  and  T.  C.  Wei. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  421-430,  4 
fig,  5  tab. 

Descriptors:  'Missouri  River,  'Aggradation, 
'Degradation,  'Dams,  Suspended  sediment,  Flood 
control,  Sediment  yield,  Sedimentation,  Reser- 
voirs, Aggrading  rivers. 

The  U.S.  Army  Corps  of  Engineers,  Missouri 
River  Division,  has  constructed  six  large  multi- 
purpose dams  in  tandem  along  the  upper  Missouri 
River  for  flood  control,  power  production,  irriga- 
tion, water  supply,  augmentatino  of  river  dis- 
charges for  navigation  and  water  quality,  recrea- 
tion, and  fish  and  wildlife  benefits.  These  dams 
now  intercept  the  sediment  from  one  of  the  most 
sediment  producing  regions  in  the  continental 
United  States.  Sediment  measurement  records  indi- 
cate that  an  average  of  135  million  tonsof  sediment 
per  year  was  transported  by  the  river  as  suspended 
load  prior  to  construction  of  the  dams.  Most  of  the 
sediments  previously  passing  through  the  system 
are  now  deposited  within  the  six-dam  river-reser- 
voir system.  This  has  had  a  far-reaching  influence, 
not  only  within  the  individual  reservoir  projects 
themselves,  but  also  on  the  open  river  reaches 
between  the  projects  and  downstream  from  the 
lowest  dam.  (See  also  W87-05741)  (Author's  ab- 
stract) 
W87-05784 


PATTERNS  OF  SEDIMENT  DEPOSITION  IN 
SHALLOW  BAYS, 

Louisiana  State  Univ.,  Baton  Rouge.  Dept.  of 
Marine  Science. 

F.  C.  Wang,  W.  H.  McAnally,  and  J.  S.  Wei. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  431-440,  6 
fig,  19  ref.  Army  Engineer  Contract  No. 
DACW39-82-0085. 

Descriptors:  'Sedimentation,  'Sediment  distribu- 
tion, 'Bays,  'Sediment  transport,  'Mississippi 
River,  'Atchafalaya  River,  'Mathematical  analy- 
sis, Deltas,  Delta  lobes,  Suspended  sediments, 
River  discharge. 

The  diversion  of  freshwater  and  sediment  from  the 
Mississippi  River  to  the  Atchafalaya  River  is  de- 
veloping a  new  land  mass  (delta  lobes)  on  the 
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south-central  Louisiana  coast.  Summarized  here  is 
an  analytical  method  to  predict  the  patterns  of 
sediment  deposition,  and  the  subaerial  delta 
growth  in  the  bay.  The  method  is  based  on  the 
theory  of  turbulent  plane  jets  which  issue  from 
river  mouths  and  discharge  into  a  quiescent,  well- 
mixed  and  shallow  bay.  Results  show  that  the 
deposited  sediment  forms  a  saddle-shaped  bottom. 
Rapid  accumulation  of  suspended  sediments  near 
the  river  mouth  and  abrupt  decline  of  sediment 
deposition  away  from  the  mouth  are  obtained.  It  is 
inferred  that  in  a  shallow  bay  the  river  discharge 
has  a  significant  influence  in  sediment  deposition 
patterns  over  a  short  distance,  and  that  beyond  that 
distance  the  river  discharge  is  insignificant.  (See 
also  W87-05741)  (Author's  abstract) 
W87-05785 


COLORADO  RJVER  SEDIMENT  TRANSPORT 
IN  GRAND  CANYON, 

E.  L.  Pemberton,  and  T.  J.  Randle. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  441-451,  5 
fig,  1  tab,  7  ref. 

Descriptors:  'Colorado  River,  'Sediment  trans- 
port, 'Grand  Canyon,  'Environmental  effects, 
'Glen  Canyon  Dam,  Hydroelectric  plants,  Sus- 
pended sediments,  Flow  velocity,  Temporal  distri- 
bution, Sand,  Gravel,  Model  studies. 

The  generating  units  at  the  Glen  Canyon  Dam 
Powerplant  will  be  uprated  and  rewound  by  1987. 
This  means  that  the  powerplant  will  have  an  in- 
creased capacity  to  fluctuate  flows  and  generate 
more  revenue.  Because  of  this  new  capacity,  stud- 
ies were  initiated  to  evaluate  the  short  and  long 
term  environmental  impacts  to  recreation,  fisher- 
ies, vegetation,  and  beach  erosion  of  the  Colorado 
River  through  Grand  Canyon  National  Park.  The 
U.S.  Geological  Survey,  under  an  agreement  with 
the  U.S.  Bureau  of  Reclamation,  collected  sus- 
pended sediment  samples,  bed  material  samples, 
velocity  measurements,  and  cross  section  data. 
These  data  were  collected  at  five  sampling  stations 
on  the  Colorado  River  and  three  tributary  stations 
between  Lees  Ferry  and  Diamond  Creek.  The 
sampling  period  contains  two  flow  conditions:  one 
of  declining  large  discharges  ranging  from  90,000 
to  21,000  cu  ft/s,  from  June  to  December  1983, 
and  the  other  will  consist  of  a  daily  peaking  oper- 
ation at  Glen  Canyon  Dam  with  flow  ranging  from 
3,000  to  28,000  cu  ft/s  from  October  1985  through 
January  1986.  (See  also  W87-05741)  (Author's  ab- 
stract) 
W87-05786 


PROBABELITY  DISTRIBUTIONS  FOR  BED- 
LOAD  TRANSPORT, 

Geological  Survey,  Nashville,  TN.  Water  Re- 
sources Div. 

W.  P.  Carey,  and  D.  W.  Hubbell. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  452-461,  5 
fig,  2  tab,  14  ref. 

Descriptors:  'Bed  load,  'Sediment  transport,  Prob- 
ability distribution,  Flow  patterns,  Flow  rate,  Sta- 
tistical analysis,  Distribution  analysis,  Mathemati- 
cal analysis,  Mathematical  equations,  Morphology. 

Bedload  transport  rates  at  a  fixed  point  fluctuate 
widely  with  time,  even  with  a  steady-flow  condi- 
tion. When  the  bed  is  formed  into  dunes,  the 
transport  rate  varies  from  zero  or  near  zero  in  the 
troughs  to  a  maximum  at  the  crests.  Although 
documentation  is  sparse,  rate  fluctuations  at  a  point 
also  seem  to  occur  even  when  bed  forms  are  not 
distinct.  An  existing  probability  distribution  func- 
tion can  be  used  to  describe  bedload  transport  for 
steady  flow  over  a  dune  bed.  According  to  this 
distribution,  transport  rates  vary  from  zero  to  four 
times  the  mean,  and  60%  of  all  rates  are  less  than 
the  mean.  Several  sets  of  measured  transport  rates 
from  dune  beds  show  good  agreement  with  this 
distribution  even  though  these  sets  were  collected 
form  a  variety  of  bed  materials  using  different 
types  of  samplers.  The  maximum  transport  rate  of 
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four  times  the  mean  and  the  resulting  shape  of  the 
distribution  are  specific  to  the  geometric  assump- 
tions made  in  the  derivation.  The  derivation  can  be 
extended,  by  suing  general  rather  than  specific 
geometric  assumptions,  to  yield  expressions  for  a 
family  of  distribution  functions.  This  generalization 
results  in  two  simple  equations  for  determining  the 
maximum  relative  transport  rate  and  the  variance 
of  any  assumed  distribution.  The  variance  of  a 
given  distribution  can  then  be  used  to  examine  the 
accuracy  of  sample  sets  consisting  of  various  num- 
bers of  observations.  Since  these  functions  are  free 
of  specific  geometric  constraints,  their  potential 
applications  are  not  restricted  to  specific  bed 
forms.  (See  also  W87-05741)  (Author's  abstract) 
W87-05787 


BED  FORM  PREDICTORS  FOR  HIGH  SEDI- 
MENT LOADS, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 
Engineering. 

J.  B.  Bradley,  and  J.  D.  Graham. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  462-472,  9 
fig,  2  tab,  8  ref. 

Descriptors:  'Volcanoes,  'Sediment  load,  *Bed 
load,  »Mt.  St.  Helens,  *Toutle  River,  'Washing- 
ton, *Cowlitz  River,  Sediment  transport,  Sand, 
Detritus,  Avalanches,  Erosion,  Flow  pattern,  Flow 
rate,  Mathematical  analysis,  Sediment  concentra- 
tion, Sedimentation,  Wash  load. 

During  the  Mt.  St.  Helens  eruption  18  May  1980,  a 
debris  avalanche  deposited  some  two  and  one-half 
billion  cu  m  of  rock,  ice,  and  other  material  in  the 
upper  twenty-seven  kilometers  of  the  North  Fork 
Toutle  River  Valley.  Mud  flows  triggered  by  the 
eruption  carried  large  volumes  of  sediment  from 
the  debris  avalanche  into  the  Toutle,  Cowlitz,  and 
Columbia  Rivers.  Three  years  after  the  initial  erup- 
tion, large  volumes  of  sediment  continue  to  be 
delivered  to  these  rivers  from  the  debris  avalanche. 
High  wash  load  (less  than  0.062  mm)  concentra- 
tions significantly  affect  streamflow  characteristics 
and  bed  material  transport  (sand)  in  the  river 
system.  As  the  wash  load  concentration  increases, 
fluid  viscosity  increases,  the  sediment  particle  fall 
velocity  decreases,  and  bed  material  transport  in- 
creases. Variations  in  wash  load  concentration 
alters  bed  forms  which  in  turn  influence  peak  flows 
and  travel  times  from  the  upper  watershed,  and 
water  surface  elevations  in  the  Cowlitz  River. 
Water  surface  profiles  have  varied  as  muchas  one 
meter  in  the  Cowlitz  when  dunes  have  transitioned 
to  a  plane  bed  as  a  result  of  high  wash  load 
concentrations.  Four  bed  form  predictors  are  com- 
pared and  an  approach  presented  which  incorpo- 
rates sediment  concentration  as  these  which  other 
methods  do  not  include  as  a  variable.  (See  also 
W87-05741)  (Author's  abstract) 
W87-05788 


SUSPENDED-SEDIMENT  TRANSPORT,  LAKE 
TAHOE  BASIN, 

Geological  Survey,  Menlo  Park,  CA. 
J.  H.  Galton,  and  K.  M.  Nolan. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  473-482,  2 
fig,  3  tab,  18  ref. 

Descriptors:  'Suspended  sediment,  'Lake  Tahoe, 
•Sediment  transport,  'Sediment  load,  Streamflow, 
Sediment  discharge,  Runoff,  Snow  cover,  Seasonal 
variation. 

Analysis  of  magnitude  and  frequency  of  suspended 
sediment  transport  in  four  tributary  streams  of 
Lake  Tahoe  indicated  that  from  1973  to  1981  sus- 
pended sediment  was  transported  primarily  by  fre- 
quent, moderate  streamflow.  Spring  snowmelt 
transported  73.8%  of  the  total  annual  suspended 
sediment  load.  Ninety  percent  of  the  suspended 
sediment  in  these  four  streams  was  transported  by 
flows  that  occurred  more  than  1.4  days/yr.  Less 
than  13%  of  the  total  suspended  sediment  load  was 
transported  by  flows  that  occurred  only  1  %  of  the 
time.  The  relationship  of  suspended  sediment  dis- 
charge to  water  discharge  was  found  to  depend 


upon  factors  such  as  amount  of  snow  cover  and  the 
type  of  runoff  that  produced  streamflow.  Data 
were  divided  into  four  groups  according  to  the 
time  of  year  during  which  different  runoff  process- 
es prevail  and  were  further  subdivided  into  high 
and  low  discharge  classes  within  each  seasonal 
group.  (See  also  W87-05741)  (Author's  abstract) 
W87-05789 


ISSUES  IN  SEDIMENT  RESEARCH  IN 
RIVERS  OF  THE  U.S., 

Geological  Survey,  Denver,  CO. 
R.  H.  Meade,  and  R.  S.  Parker. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  483-489,  1 
tab,  24  ref. 

Descriptors:  'Sediment  transport,  *Path  of  pollut- 
ants, 'Fate  of  pollutants,  •  Sedimentation,  'Rivers, 
•Research  needs,  Dams,  Reservoir,  Sediment  stor- 
age, Storms,  Mississippi  River,  Sediment  load, 
Sediment  transport. 

Among  the  issues  and  problems  that  concern  the 
sediment  in  rivers  of  the  United  States  are:  the 
effects  of  dams  and  reservoirs,  the  implications  of 
sediment  storage,  and  the  importance  of  large  in- 
frequent storms.  Dams  and  reservoirs  have  dimin- 
ished by  half  the  amount  of  sediment  that  the 
Mississippi  River  formerly  transported  to  its  delta. 
They  have  almost  completely  stopped  the  seaward 
transport  of  sediment  by  two  other  great  rivers  of 
the  country,  the  Colorado  and  the  Grande.  The 
storage  of  sediment  in  river  valleys  at  different 
time  scales  is  a  problem  that  requires  urgent  atten- 
tion because,  until  it  is  more  clearly  understood, 
prediction  of  the  fate  of  many  of  the  pollutant 
substances  that  are  found  in  the  nation's  rivers  are 
difficult.  Furthermore,  a  better  understanding  of 
the  frequencies  and  magnitudes  of  the  very  largest 
sediment-transporting  events  will  improve  the  abil- 
ity to  predict  the  rates  at  which  sediment  is  dis- 
charged by  rivers.  (See  also  W87-05741)  (Author's 
abstract) 
W87-05790 


PROCEEDINGS  OF  THE  FOURTH  FEDERAL 
INTERAGENCY  SEDIMENTATION  CONFER- 
ENCE. 

Interagency  Advisory  Committee  on  Water  Data, 
Reston,  VA.  Subcommittee  on  Sedimentation. 
March  24-27,  1986,  Las  Vegas,  Nevada.  Volume 
II,  1986.  497  p. 

Descriptors:  *  Sedimentation,  'Conferences,  Instru- 
mentation, Erosion  control,  Sediment  control, 
Sediment  yield,  Sediment  transport. 

These  proceedings  of  the  Fourth  Federal  Inter- 
agency Sedimentation  Conference  contain  102 
technical  papers,  in  two  volumes,  which  were  sub- 
mitted by  representatives  of  11  Federal  agencies 
for  presentation  at  the  conference.  The  papers  are 
organized  under  eight  general  topics,  four  of 
which  are  discussed  in  this,  Volume  II.  These  are: 
instrumentation,  erosion  and  sediment  control, 
sediment  yield  and  sources,  and  sediment  transport 
and  deposition.  (See  also  W87-05740;  W87-05792 
thru  W87-05842)  (Lantz-PTT) 
W87-05791 


VERIFICATION  OF  SEDIMENT  TRANSPORT 
FUNCTIONS, 

George  Washington  Univ.,  Washington,  DC. 
K.  Mahmood,  W.  G.  Dorough,  and  M.  I.  Haque. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  p  5-1  to  5-10,  1986. 
fig,  2  tab,  8  ref. 

Descriptors:  'Sediment  transport,  'Mathematical 
studies,  'Mathematical  equations,  'Missouri  River, 
•Data  interpretation,  Particle  size,  Bed  load,  Sedi- 
mentation. 

Twelve  sediment  transport  functions  were  com- 
pared to  study  their  predictive  accuracy.  These 
functions  are:  (1)  Modified  Einstein  Procedure,  (2) 
Einstein's   Bed    Load   Function;   (3)   Mahmood's 


Transport  Function;  (4)  Toffaleti's  Method;  (5) 
Colby's  Procedure;  (6)  The  Modified  Colby 
Method;  (7)  Meyer-Peter  and  Muller's  Formula; 
(8)  Engelund-Handson's  Formula;  (9)  Acker- 
White's  Function;  (10)  Yang's  Stream  Power  Rela- 
tion; (11)  Laursen's  Function;  and  (12)  Shen- 
Hwang's  Method.  The  results  are  compared  with 
those  obtained  by  the  Modified  Einstein  Procedure 
(MEP).  The  study  is  based  on  97  field  measure- 
ments of  sediment  and  hydraulic  variables  in  Mis- 
souri River.  Im  comparing  the  results,  whenever 
possible,  both  the  bed  material  concentration  and 
its  particle  size  distribution  were  considered.  The 
following  conclusions  were  drawn:  (1)  Among  the 
methods  that  predict  the  bed  material  load  and  its 
particle  size  distribution,  the  two  methods  that  best 
fit  the  observed  data  are  Toffaleti's  and  Shen- 
Hwang's.  Toffaleti's  method  better  fits  the  MEP- 
based  estimates  and  Shen-Hwang's,  the  Pl-data- 
based  estimates.  However,  the  particle  size  distri- 
bution for  bed  material  load  is  better  predicted  by 
Toffaleti's  method  in  both  cases;  (2)  Among  those 
functions  which  yield  bed  material  load  only, 
Acker-White's  method  gives  the  best  predictive 
accuracy;  and  (3)  Particle  size  distribution  of  bed 
material  load  is  best  predicted  by  Toffaleti's 
method  for  all  categories  of  date.  (See  also  W87- 
05791)  (Lantz-PTT) 
W87-05792 


PHOTOGRAMMETRIC  ANALYSIS  OF  CHAN- 
NEL ADJUSTMENT, 

Geological  Survey,  Reston,  VA. 
A.  J.  Miller. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-11  to  5- 
20,  2  fig,  1  tab,  13  ref. 

Descriptors:  'Photogrammetry,  'Channel  flow, 
'Aerial  photography,  'Sedimentation,  'Smoky 
Creek,  'Tennessee,  'Channel  morphology,  Sedi- 
ment distribution,  Channels,  Aggradation,  Erosion. 

Comparison  of  features  recorded  from  successive 
stereopairs  of  aerial  photographs  allows  measure- 
ment of  river-channel  migration  rates,  analysis  of 
changes  in  channel  morphology,  and  mapping  of 
flood-plain  sedimentation  patterns.  In  digital  pho- 
togrammetry, points  and  linear  features  are  con- 
verted to  x,  y,  and  z  coordinates,  and  digitized 
features  can  be  displayed  and  compared  at  any 
scale  and  in  any  combination  desired.  Measure- 
ment precision  may  be  as  fine  as  1-2  m  for  photo- 
graphs with  scales  of  approximately  1:20000  if 
image  quality  is  good  and  coordinate  systems  are 
carefully  matched.  An  analytical  stereoplotter  was 
used  to  measure  channel  changes  that  occurred 
between  1971  and  1983  at  a  site  on  Smoky  Creek,  a 
tributary  of  the  New  River  in  Tennessee.  Prelimi- 
nary results  indicated  that  (1)  channel  widening 
was  associated  with  deposition  of  coarse  sediment 
in  the  channel;  (2)  channel  changes  occurred 
throughout  the  12-year  period  and  at  least  three 
events  caused  significant  adjustments;  (3)  initiation 
of  channel  adjustment  predated  strip  mining  in  the 
Bowling  Branch  basin  just  upstream  but  may  have 
been  influenced  by  strip  mining  further  upstream  in 
the  Smoky  Creek  basin;  and  (4)  aggradation  on  the 
flood  plain  opposite  Bowling  Branch  occurred 
after  the  onset  of  strip  mining  in  the  Bowling 
Branch  basin.  (See  also  W87-05791)  (Author's  ab- 
stract) 
W87-05793 


GEOMORPHIC  -  HYDRAULIC  SIMULATION 
OF  CHANNEL  EVOLUTION, 

Water  Engineering  and  Technology,  Inc.,  Shreve- 
port,  LA. 

C.  C.  Watson,  M.  D.  Harvey,  and  J.  Garbrecht. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-21  to  5- 
30,  5  fig,  1  tab,  19  ref.  Soil  Conservation  Service 
Contract  Nos.  SCS-23-MS-80  and  SCS-54-MS-83. 

Descriptors:  'Geomorphology,  'Hydraulic  simula- 
tion, 'Channel  morphology,  'Sedimentation,  Hy- 
draulic models,  Channel  morphology,  Channeling, 
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Simulation  analysis,  Numerical  analysis,  Aggrada- 
tion, Degradation. 

Major  incision  following  channelization,  with  con- 
comitant channel  widening  and  soil  loss,  has  re- 
quired the  rehabilitation  of  several  north  central 
Mississippi  channels.  Previous  geomorphic  and  hy- 
draulic research  identified  a  process-based  concep- 
tual model  of  channel  evolution  which  used  loca- 
tion-for-time  substitution.  This  was  necessary  be- 
cause data  was  only  available  for  surveys  widely 
separated  in  time.  A  numerical  simulation  proce- 
dure based  on  geomorphic  and  hydraulic  models 
was  used  to  quantify  changes  in  morphology  and 
channel  response.  This  allowed  a  year-by-year  pre- 
diction of  soil  loss  and  channel  change,  which 
provides  information  for  efficient  planning  for 
channel  rehabilitation  programs.  The  numerical 
simulation  utilized  hydraulic  sediment  routing  to 
determine  channel  aggradation  and  degradation. 
Bank  stability  estimates  and  channel  morphologic 
relationships  were  used  to  simulate  channel  widen- 
ing. The  results  of  the  simulation  closely  corre- 
sponded to  channel  dimensions  15  years  after  chan- 
nelization. (See  also  W87-05791)  (Author's  ab- 
stract) 
W87-05794 


CHANNEL  WIDTH  ADJUSTMENT  IN 
STRAIGHT  ALLUVIAL  STREAMS, 

Agricultural  Research  Service,  Fort  Collins,  CO. 
C.  V.  Alonso,  and  S.  T.  Combs. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-31  to  5- 
40,  6  fig,  1  tab,  19  ref. 

Descriptors:  'Channel  width,  *Alluvial  rivers, 
•Channel  morphology,  'Sedimentation,  Scour, 
Model  studies,  Mathematical  models,  Aggradation, 
Erosion,  Degradation,  Bank  stabilization. 

Alluvial  streams  construct  their  own  geometries  in 
response  to  changes  imposed  by  nature  or  by  man. 
Channel  width  adjustment  was  examined  by  con- 
sidering separately  vertical  and  lateral  scour  and 
fill.  The  mechanisms  associated  with  these  changes 
were  used  to  formulate  a  mathematical  model  of 
width  adjustment  during  channel  aggradation  and 
degradation.  The  model,  although  dependent  on 
approximate  assumptions  and  a  priori  knowledge 
of  certain  bank  stability  properties,  reproduces  ex- 
pected behavior  with  reasonable  resolution.  (See 
also  W87-05791)  (Author's  abstract) 
W87-05795 


PREDICTING  CHANNEL  ADJUSTMENT  TO 
CHANNELIZATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geol- 
ogy. 

M.  D.  Harvey,  C.  C.  Watson,  and  J.  Bernard. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-41  to  5- 
50,  3  fig,  4  tab,  15  ref. 

Descriptors:  'Channel  morphology,  'Channeling, 
•Muddy  Fork,  'Silver  Creek,  'Elk  Creek,  'Indi- 
ana, 'Sedimentation,  Bank  stabilization,  Mathemat- 
ical analysis,  Statistical  analysis,  Multivariate  anal- 
ysis, Flooding,  Least  squares  method,  Regression 
analysis. 

A  geomorphic  study  of  Muddy  Fork  was  conduct- 
ed to  determine  whether  the  bed  and  banks  would 
require  armoring  if  channelization  were  imple- 
mented to  reduce  the  incidence  of  out-of-bank 
flooding.  The  study  showed  that  the  entire  channel 
was  in  a  state  of  disequilibrium,  but  that  it  could  be 
divided  into  an  upper  eroding  reach  and  a  lower 
relatively  stable  reach  on  the  basis  of  the  cohesive- 
ness  of  the  perimeter  sediments.  This  was  quanti- 
fied by  two  separate  multivariate  least  squares  re- 
gression relationships  between  channel  top  width, 
stream  power,  d  sub  50  and  percent  silt-clay  (M)  in 
the  perimeter  sediments.  Comparison  of  the  ratio 
of  existing  to  allowable  tractive  stress  in  Elk 
Creek,  which  had  been  channelized  in  1962  with- 
out adverse  results,  with  the  two  reaches  of 
Muddy  Fork  confirmed  that  the  lower  reach  of 
Muddy  Fork  did  not  require  armoring,  but  that  the 


channelized  portion  within  the  upper  reach  would 
require  riprap  on  the  banks.  Armoring  of  the  bed  is 
unnecessary  because  it  is  controlled  by  out-crops 
of  shale.  (See  also  W87-05791)  (Author's  abstract) 
W87-05796 


SIMILARITY  OF  BANK  PROBLEMS  ON  DIS- 
SIMILAR STREAMS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

E.  H.  Grissinger,  and  W.  C.  Little. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-51  to  5- 
60,  5  fig,  12  ref. 

Descriptors:  'Bank  protection,  'Streams,  'Channel 
erosion,  'Black  River,  'Louisiana,  'Mississippi 
River,  Channel  morphology,  Bank  erosion,  Atcha- 
falaya  River,  Ouachita  River,  Bank  stabilization. 

the  similarities  and  dissimilarities  in  channel-bank 
adjustments  for  several  channels  which  occupy 
distinctly  different  physiographic  positions  are  de- 
scribed. Problem  reaches  of  the  Black  River,  Lou- 
isiana, and  several  small  tributaries  in  northern 
Mississippi  all  have  excessive  depths.  The  northern 
Mississippi  channels  have  entrenched  due  to  rela- 
tively recent  knickpoint  incision  whereas  the  depth 
of  the  Black  River  is  relic.  For  all  of  these  chan- 
nels, the  dominant  form  of  bank  instability  is  mass 
failure,  particularly  tension  crack  accelerated  slab 
failure.  Failure  frequencies  for  these  two  channels, 
however,  are  expected  to  be  considerably  diverse. 
Worst  case  failure  conditions  due  to  bank  satura- 
tion are  controlled  by  local  climatic  conditions  for 
the  northern  Mississippi  creeks.  However,  high 
stages  on  the  Black  River  caused  by  backwater 
from  the  Red,  Atchafalaya,  and  Lower  Mississippi 
Rivers  control  the  development  of  worst  case  con- 
ditions. An  additional  difference  between  these 
two  channels  is  the  occurrence  of  deep-seated,  slip 
circle  failures  on  the  Black  River.  Although  the 
lower  Ouachita  River  also  has  excessive  channel 
depths,  the  banks  are  generally  stable  due  to  stage 
control  by  a  series  of  locks  and  dams.  A  general- 
ized stabilization  strategy  is  proposed.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05797 


SEDIMENT  STUDEES  IN  GRAND  CANYON, 
ARIZONA, 

Geological  Survey,  Tucson,  AZ. 
J.  B.  Graf,  E.  L.  Pemberton,  and  J.  C.  Schmidt. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-61  to  5- 
70,  2  fig,  16  ref. 

Descriptors:  'Sedimentation,  'Grand  Canyon, 
•Arizona,  'Reservoirs,  'Glen  Canyon  Dam,  'Col- 
orado River,  Sediment  transport,  Sediment  stor- 
age, Bed  load,  Sonar,  Model  studies,  Channel  flow, 
Alluvial  deposits. 

The  effect  of  impoundment  and  flow  regulation  at 
Glen  Canyon  Dam  on  sediment  transport  and  stor- 
age in  the  Colorado  River  below  the  dam  is  being 
investigated  by  a  combination  of  analysis  of  histori- 
cal data  and  collection  and  analysis  of  new  data. 
Suspended  sediment,  bed  material,  and  bedload  are 
sampled  at  three  temporary  and  two  long-term 
gaging  stations  along  the  main  stem  of  the  Colora- 
do River,  and  in  three  of  its  largest  tributaries  in 
the  study  reach.  Side-scan  sonar  and  seismic-reflec- 
tion surveys  provide  data  on  bed  materials  and 
channel  geometry  between  gages.  A  sediment 
transport  model,  calibrated  with  data  from  the 
study  period,  is  used  to  simulate  sediment  transport 
and  storage  for  alternative  flow-release  patterns. 
Long-term  response  of  the  channel  to  changes  in 
flow  conditions  and  to  tributary  floods,  is  deter- 
mined by  analysis  of  records  from  the  two  long- 
term  gaging  stations.  Alluvial  sand  bars  in  the 
study  reach  are  ecologically  and  aesthetically  im- 
portant elements  of  the  river  corridor.  Long-term 
response  of  sand  bars  to  flow  conditions  will  be 
determined  through  analysis  of  historical  photo- 
graphs and  bar  surveys.  Short-term  responses  of 
bars  to  fluctuating  flows  will  be  determined  by 
repeated  topographic  mapping  and  measurement  of 


selected  physical  and  hydraulic  variables.  Results 
of  main  stem,  tributary,  and  bar  studies  will  be 
integrated  to  evaluate  the  effect  of  fluctuating 
flows  on  sediment  transport  and  storage  in  the 
study  reach.  (See  also  W87-05791)  (Authors'  ab- 
stract) 
W87-05798 


CHANNEL  EVOLUTION  IN  MODIFIED  TEN- 
NESSEE CHANNELS, 
Geological  Survey,  Nashville,  TN. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05799 


VEGETATION  AND  BANK-SLOPE  DEVELOP- 
MENT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-05800 


EVOLUTION  OF  TWO  DREDGED  CHANNELS 
EN  OKLAHOMA, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05801 


CHANNEL  ADJUSTMENTS  OF  THE  LOWER 
COLORADO  RTVER, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05802 


ALLUVIAL  TRENDS:  NOTCHED  RTVER  CON- 
TROL STRUCTURES, 

Corps  of  Engineers,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-05803 


CHANNEL  ADJUSTMENTS  EN  A  YAZOO 
BLUFFLENE  TRIBUTARY, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

J.  B.  Murphey,  and  E.  H.  Grissinger. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-123  to  5- 
132,  5  fig,  3  tab,  7  ref. 

Descriptors:  'Channel  morphology,  'Goodwin 
Creek,  'Yazoo  River,  'Mississippi,  'Sedimenta- 
tion, Sediment  transport,  Channel  improvement, 
Channel  erosion,  Precipitation,  Runoff. 

Channel  adjustments  during  a  6  1/2  year  study 
period  (November  1977  -  March  1984)  of  the 
Goodwin  Creek,  Mississippi,  have  been  a  signifi- 
cant source  of  sediment,  affecting  both  the  study 
channels  and  the  sediment  supply  to  downstream 
channels.  For  this  total  interval,  the  net  annual 
scour  rate  for  the  2.81  km  channel  length  between 
discharge  measuring  two  flumes  was  2.68  cu  m/m 
of  channel  or  7,500  cu  m/yr.  This  rate  is  equivalent 
to  about  5.5  metric  tons/ha  (2.4  tons/acre)  annual 
erosion  for  the  contributing  watershed  area.  For 
the  initial  5.02  yr  ungaged  interval,  the  comparable 
rate  was  2.78  cu  m/m  and  for  the  1.34  yr  gaged 
interval  the  rate  was  2.32  cu  m/m,  even  though 
precipitation  for  this  latter  interval  was  29%  great- 
er than  that  of  the  initial  11-77  to  11-82  interval. 
Short-term  gross  and  net  volume  changes  are 
much  more  variable  due  to  variations  in  the  supply 
of  coarse  sediment  input  to  the  study  channel  and 
to  variations  in  the  amount  of  coarse  sediment 
previously  stored  in  the  study  channel.  (See  also 
W87-05791)  (Lantz-PTT) 
W87-05804 


SONAR  PATTERNS  OF  COLORADO  RTVER 
BED,  GRAND  CANYON, 

Geological  Survey,  Tucson,  AZ. 
R.  P.  Wilson. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-133  to  5- 
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142,  4  fig,  1  tab,  6  ref. 

Descriptors:  'Channel  morphology,  'Sonar,  'Col- 
orado, 'Grand  Canyon,  'River  beds,  'Arizona, 
Sediment  distribution,  Gravel,  Sedimentation, 
Sediment  discharge,  Scour. 

Distinctive  patterns  on  side-scan  sonar  charts  and 
depth-finder  charts  were  used  to  delineate  smooth 
bottom,  sediment  waves,  and  boulders  and  bedrock 
outcrops  on  the  bed  of  the  Colorado  River  in  the 
Grand  Canyon,  Arizona.  Dredged  bed-material 
samples  indicate  that  sand  and  gravel  form  smooth 
bottom  in  areas  of  low-velocity  currents  and  sedi- 
ment waves  in  areas  of  intermediate  velocity. 
Gravel  and  cobbles  form  a  smooth  bottom  in  areas 
of  higher  velocity  near  riffles,  rapids,  or  down- 
stream sides  of  scour  holes.  Near  the  banks,  the 
smooth  bottom  is  mainly  sand  and  commonly  ex- 
tends above  the  water  surface  as  sand  banks.  Sedi- 
ment waves  range  in  amplitude  from  0.2  to  1.2  m. 
The  bed-material  samples  indicate  that  sediment 
waves  are  composed  mainly  of  medium  to  very 
coarse  sand,  fine  gravel,  and  a  few  medium  to  large 
pebbles.  The  granules  and  pebbles  are  mostly  su- 
brounded  to  well  rounded  and  show  evidence  of 
sustained  transport.  Boulders  and  bedrock  out- 
crops occur  at  riffles,  rapids,  upstream  sides  of 
scour  holes,  and  along  much  of  the  banks.  River 
depths  range  from  1.5  to  32.3  m  at  an  average 
discharge  of  708  cu  m/sec.  Scour  holes  more  than 
1.5  times  deeper  than  local  mean  depth  occur 
below  many  rapids  and  constrictions.  The  holes 
contain  cobbles  and  gravel  in  the  bottom  and  store 
little  sand.  In  metamorphic-rock  reaches,  the  river 
bed  is  irregular  and  has  near-vertical  changes  in 
depth  of  as  much  as  15  meters.  (See  also  W87- 
05791)  (Author's  abstract) 
W87-05805 


CHANNEL  ADJUSTMENTS  AFTER  PASSAGE 
OFALAHAR, 

Geological  Survey,  Vancouver,  WA.  Water  Re- 
sources Div. 
H.  A.  Martinson. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
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Descriptors:  'Channel  morphology,  'Volcanoes, 
'Lahars,  'Detritus,  'Pine  Creek,  *Mt.  St.  Helens, 
k'Washington,  'Sedimentation,  Aggradation, 
Channel  erosion,  Sediment  distribution. 

Pine  Creek  was  altered  by  a  large  lahar  generated 
during  the  May  18,  1980,  eruption  of  Mount  St. 
Helens.  The  nature,  magnitude,  and  persistence  of 
subsequent  channel  adjustments  have  been  quanti- 
fied using  data  from  annual  surveys  of  27  channel 
cross  sections  established  along  the  lahar-affected 
length  of  the  stream  and  from  post-eruption  aerial 
photographs  taken  periodically.  Post-lahar  channel 
adjustments  occurred  rapidly  in  repsonse  to  storm 
runoff.  The  channel  widened  by  3  to  63  m  (10  to 
305%)  at  measured  cross  sections  during  1980-81, 
concomitant  with  incisions  in  upstream  parts  of  the 
basin  and  aggradation  and  braiding  in  downstream 
reaches.  Widening  during  subsequent  years  was 
negligible.  In  upstream  reaches,  initial  incision  was 
followed  by  a  small  amount  of  aggradation  during 
the  1982-84  water  years;  in  downstream  reaches, 
braiding  diminished  as  the  initial  aggradation  was 
followed  by  channel  incision  and  enlargement.  The 
lahar-modified  channel  has  adjusted  in  response  to 
a  combination  of  factors:  (1)  heavy  rainfall  during 
Novemenber  1980,  which  affected  upper  parts  of 
the  basin  that  usually  are  covered  with  snow,  (2) 
movement  of  a  large  volume  of  sediment  from 
upstream  to  downstream  reaches  during  the  first 
year  folowing  the  eruption,  and  (3)  higher  than 
normal  flood  peaks  occurring  during  water  years 
1982-84  and  possibly  during  water  year  1981.  (See 
also  W87-05791)  (Author's  abstract) 
W87-05806 


EFFECT  OF  EROSION  ON  PRODUCTIVITY  - 
EPIC  WATER  EROSION  MODEL, 

Agricultural     Research     Service,     Temple,    TX. 
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J.  R.  Williams. 


IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  6-1  to  6-8, 
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Descriptors:  'Erosion,  'Productivity,  'Model 
studies,  'EPIC,  'Soil  erosion,  'Erosion-Productiv- 
ity Impact  Calculator,  Simulation  models,  Simula- 
tion analysis,  Plant  growth,  Hydrology,  Weather, 
Nutrients,  Soil  temperature,  Tillage,  Economic  as- 
pects, Rainfall-runoff  relationships,  Irrigation. 

The  Erosion-Productivity  Impact  Calculator 
(EPIC)  model  was  developed  to  assess  the  effect  of 
soil  erosion  on  soil  productivity.  EPIC  is  com- 
posed of  physically  based  components  for  simulat- 
ing erosion,  plant  growth,  and  related  processes 
and  economic  components  for  assessing  the  cost  of 
erosion,  determining  optimal  management  strate- 
gies, etc.  The  physical  processes  involved  are  sim- 
ulated simultaneously  and  realistically  using  read- 
ily available  inputs.  Since  erosion  can  be  a  relative- 
ly slow  process,  EPIC  is  capable  of  simulating 
hundreds  of  years  if  necessary.  The  model  is  gener- 
ally applicable,  computationally  efficient,  and  ca- 
pable of  computing  the  effects  of  management 
changes  on  outputs.  There  are  nine  major  compo- 
nents of  the  EPIC  model  -  hydrology,  weather, 
erosion,  nutrients,  plant  growth,  soil  temperature, 
tillage,  economics,  and  plant  environment  control. 
EPIC  simulated  erosion  rates  and  crop  yields  are 
used  to  develop  the  relationship  between  erosion 
and  soil  productivity  (E/P).  Two  long-term  EPIC 
simulations  are  performed  to  establish  the  E/P  for 
a  particular  soil  and  location.  Once  the  E/P  is 
established,  any  management  strategy  can  be  eval- 
uated quickly  if  the  average  annual  erosion  rate  is 
known.  Short-cut  methods  for  estimating  annual 
erosion  based  on  the  EPIC  erosion  model  are 
useful  in  applying  the  E/P.  The  E/P  provides  a 
means  for  determining  the  cost  of  erosion  and  for 
evaluating  various  conservation  strategies.  (See 
also  W87-05791)  (Lantz-PTT) 
W87-05807 


ACCELERATED  EROSION  RISKS  VS  WATER- 
SHED CONDITION, 

Forest  Service,  Washington,  DC. 
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IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  6-9  to  6-18, 
4  fig,  26  ref. 

Descriptors:  'Erosion  rates,  'Watersheds,  'Ero- 
sion control,  'Sedimentation,  Vegetation,  Runoff, 
Ecosystems,  Arid  lands,  Semiarid  lands. 

A  method  is  presented  for  displaying  the  interrela- 
tionships of  ground  cover,  runoff,  and  return 
period  in  arid  and  semiarid  landscapes.  Similar 
approaches  are  possible  for  forested  ecosystems, 
utilizing  the  factors  that  index  the  hydrologic  proc- 
esses controlling  watershed  condition  in  those 
areas.  A  single  value  watershed  condition  thresh- 
old, sensitive  by  ecosystem,  is  displayed  within  the 
context  of  the  relationship  between  ground  cover 
and  the  risk  of  experiencing  a  storm  which  will 
cause  accelerated  erosion.  Reducing  ground  cover 
increases  the  risk  of  accelerated  erosion.  The  rate 
of  increasing  risk  varies  with  ecosystem,  with  resil- 
ient environments  having  a  slow  rate  of  increase, 
and  fragile  environments  having  a  rapid  rate  of 
increasing  risk.  The  resultant  method  provides  a 
way  to  assess  watershed  condition  by  comparing 
existing  ground  cover  in  relation  to  the  potential 
ground  cover  the  watershed  can  support,  and  that 
level  of  ground  cover  needed  to  limit  the  risk  of 
triggering  accelerated  erosion  and  upward  channel 
migration.  In  addition,  it  allows  pratictioners  to 
discern  the  decision  space  available  and  assess  the 
sensitivity  of  environments  they  manage.  (See  also 
W87-05791)  (Author's  abstract) 
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ESTIMATING    SEDIMENT    DISCHARGE    IN 
CANALS  IN  COLORADO, 

Geological  Survey,  Lakewood,  CO. 
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IN:  Proceedings  of  the  Fourth  Federal  Interagen- 


cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  6-19  to  6- 
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Descriptors:  'Sediment  discharge,  'Canals,  'Colo- 
rado, 'South  Platte  River,  'Irrigation  canals,  Sus- 
pended sediments,  Sediment  concentration,  Re- 
gression analysis,  Mathematical  analysis,  Statistical 
analysis. 

Suspended-sediment  concentrations  were  measured 
at  the  South  Platte  River  and  at  four  sites  on  each 
of  three  nearby  irrigation  canals  of  the  South 
Platte  River  in  northeastern  Colorado  during  1982- 
83.  Suspended  sediment  discharge  was  calculated 
and  log  linear-regression  equations  were  developed 
at  each  site  to  estimate  suspended  sediment  dis- 
charge when  only  water  discharge  is  available. 
Analysis  showed  that  the  best  estimate  of  suspend- 
ed sediment  discharge  in  the  canals  was  made 
using  the  water  discharge  at  each  canal  site  and  the 
water  discharge  in  the  South  Platte  River.  Meas- 
ured suspended  sediment  concentrations  of  the 
South  Platte  River  were  compared  to  measured 
suspended  sediment  concentrations  at  the  upstream 
measurement  site  of  each  canal.  The  correlation 
coefficients  indicated  that  suspended  sediment  con- 
centrations in  the  South  Platte  River  are  highly 
related  to  the  suspended  sediment  concentrations 
in  the  three  canals  and  affect  the  suspended  sedi- 
ment inflow  to  the  canals.  (See  also  W87-05791) 
(Author's  abstract) 
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Descriptors:  'Sediment  transport,  'Rills,  'Channel 
flow,  Mathematical  equations,  Particle  size,  Theo- 
retical analysis,  Mathematical  analysis,  Field  tests. 

A  method  of  modifying  currently  used  sediment 
transport  equations  to  take  into  consideration  dif- 
ferences in  the  availability  of  various  particle  size 
classes  of  sediment  was  developed  using  the  con- 
cept of  an  effective  transport  efficiency.  The  modi- 
fications were  based  on  theory,  and  tested  with 
field  and  laboratory  measurements  of  the  transport 
of  various  sizes  of  sediment  in  different  sized  chan- 
nels. A  comparison  of  test  results  with  values 
predicted  by  the  unmodified  transport  equations 
indicates  that  the  unmodified  transport  equation 
can  seriously  overestimate  the  amount  of  sediment 
transported  in  small  channels.  The  proposed  modi- 
fications greatly  increased  the  accuracy  with 
which  the  transport  capacity  for  smaller  sized  par- 
ticles was  estimated.  (See  also  W87-05791)  (Au- 
thor's abstract) 
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Descriptors:  'Sediment  transport,  'Computer  pro- 
grams, 'Mathematical  model,  Computers,  Sedi- 
ment distribution,  Mathematical  methods,  Sedi- 
ment yield,  Sedimentation. 

Sediment  routing  is  a  mathematical  modeling  tech- 
nique that  simulates  deposition  and  transport  of 
sediment  within  the  stream  channel  and  on  the 
flood  plain.  Sediment  routing  involves  numerous 
calculations.  The  spreadsheet  program  does  the 
required  calculations  quicker  and  with  less  chance 
for  a  mathematical  error.  All  these  calculations 
need  to  be  repeated  if  the  initial  distribution  of 
sediment  deposition  in  the  channel  or  on  the  flood 
plain  does  not  match  observed  or  recorded  distri- 
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>utions.  If  the  sediment  must  be  rerouted  to  fit  the 
ilternative  conditions  better,  only  a  few  adjust- 
nents  in  the  input  data  are  required  to  produce  the 
lew  output  on  the  computer  instead  of  doing  all 
he  calculations  again  by  hand.  Although  the  proc- 
ss  of  determining  sediment  yield  by  the  routing 
echniques  described  in  this  paper  require  judg- 
nent,  the  model  does  indicate  the  sedimentation 
jrocesses  that  can  occur  in  the  project  area,  where 
ledimentation  might  occur,  and  the  relative  severi- 
;y  of  problems  caused  by  sedimentation.  (See  also 
(V87-05791)  (Lantz-PTT) 
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Descriptors:  'Sediment  discharge,  'Model  studies, 
•Rainfall-runoff  relationships,  *PRMS,  Precipita- 
tion-Runoff Modeling  System,  Land  use,  Flow  dis- 
charge, Pennsylvania,  Statistical  analysis,  Sediment 
load,  Sedimentation,  Suspended  sediment. 

The  Precipitation-Runoff  Modeling  System 
(PRMS)  is  a  modular  design  modeling  system  de- 
signed to  evaluate  the  impacts  of  various  combina- 
tions of  land  use  on  basin  hydrology.  A  subrouting, 
Unit  Discharge,  calculates  water  discharges  and 
suspended  sediment  concentrations  for  storms.  A 
modified  Unit  Discharge  subrouting  was  calibrated 
and  verified  using  rainfall,  water  discharge,  and 
suspended  sediment  concentration  data  collected 
during  21  storms  at  a  4.2-acre  surface  coal  mine 
that  was  being  reclaimed.  The  mine  is  located  in 
southwestern  Pennsylvania,  in  Fayette  County. 
Eleven  storms  were  used  for  calibration,  with  ten 
storms  used  for  verification  of  the  subroutine.  For 
the  11  storms  used  for  calibration  the  standard 
error  of  estimate  for  water  discharge  was  0.0378 
log  units  or  about  9%,  and  the  standard  error  of 
estimate  for  sediment  load  was  0.100  log  units  or 
about  23%.  For  the  10  storms  used  for  verification 
the  standard  error  of  estimate  of  water  discharge 
was  0.133  log  units  or  about  31%,  and  the  standard 
error  of  estimate  of  sediment  load  was  0.229  log 
units  or  about  55%.  The  particle-size  distribution 
of  the  suspended  sediment  discharge  from  the  Fay- 
ette County  site  was  determined  on  samples  col- 
lected on  September  2,  1981  -  a  storm  used  for 
verification,  and  on  August  8,  1982  -  a  storm  used 
for  calibration.  The  particle  size  distribution  of 
suspended  sediment  calculated  by  the  model  was 
within  about  10%  of  the  measured  values.  (See 
also  W87-05791)  (Author's  abstract) 
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Descriptors:  *Sediment  transport,  'River  flow, 
•Simulation  analysis,  'Model  studies,  STARS, 
Sediment  Transport  and  River  Simulation,  Alluvial 
channels,  Alluvial  rivers,  Flow  discharge,  Water 
temperature,  Particle  size,  Sedimentation. 

The  U.S.  Bureau  of  Reclamation  STARS  (Sedi- 
ment Transport  and  River  Simulation)  model  was 
developed  to  simulate  mathematically  the  move- 
ment of  water  and  sediment  through  alluvial  river 
channels.  The  unique  feature  of  this  one-dimen- 
sional steady-state  model  is  the  use  of  streamtubes 


to  vary  the  hydraulic  and  sediment  transport  char- 
acteristics across  a  cross  section.  This  allows  a 
more  realistic  representation  of  sediment  move- 
ment. Data  requirements  for  operation  of  the 
STARS  model  include  hydraulic  parameters  such 
as  cross  section  geometries,  water  discharges, 
stages,  and  temperatures,  as  well  as  the  associated 
sediment  parameters  such  as  size  gradations  of  the 
streambed  and  sediment  supply  to  the  study  reach. 
Hydraulic  and  sediment  transport  routing  schemes 
have  been  coupled  in  the  STARS  model  to  reason- 
ably predict  changes  in  the  bed  profile  on  the  East 
Fork  River  in  Wyoming.  This  is  partly  because  the 
STARS  one-dimensional  river  model  is  able  to 
represent  lateral  variations  in  water  and  sediment 
movement  through  the  use  of  streamtubes.  Since 
the  STARS  model  performed  well  in  the  highly 
variable  sand  and  gravel  beds  of  the  East  Fork 
River,  it  is  expected  to  apply  to  a  variety  of  other 
sand  and  gravel  bed  rivers.  (See  also  W87-05791) 
(Lantz-PTT) 
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Descriptors:  *Semiarid  lands,  *Runoff,  *Sediment 
yield,  *Model  studies,  'Rainfall-runoff  relation- 
ships, Mathematical  models,  Sensitivity  analysis, 
Theoretical  analysis,  Simulation  analysis,  Sediment 
transport,  Sedimentation. 

Watershed  or  basin-scale  models  are  distributed  to 
account  for  spatial  variations  in  rainfall,  soils,  vege- 
tation, and  land  use,  and  to  represent  complex 
channel  networks  accurately.  A  distributed  model, 
ARDBSN  (Arid  Basin),  based  on  simplified  equa- 
tions approximating  infiltration,  runoff,  erosion, 
and  sediment  transport  is  described.  The  develop- 
ment and  structure  of  the  model  is  briefly  re- 
viewed. Three  extensive  analyses  are  described 
and  interpreted:  (1)  sensitivity  analysis  for  the 
major  model  parameters,  (2)  model  validation,  and 
(3)  example  applications.  Theoretical  shortcomings 
illustrate  the  need  for  research  on  specific  process- 
es and  model  components.  Strengths  of  the  present 
model  are  used  to  show  the  necessity  of  including 
hydrologic  simulation  in  the  development  of  scien- 
tifically defensible  range  management  research. 
There  is  a  need  for  development  of  expert  systems 
for  'front  end'  or  parameter  estimation/input  file 
development  in  support  of  complex  simulation 
models,  and  for  output  interpretation  to  summarize 
detailed  simulation  results.  (See  also  W87-05791) 
(Author's  abstract) 
W87-05815 


metric  output  data,  of  stream  bed  elevations,  etc., 
was  compared  with  data  from  the  post-flood(s) 
map.  Geometric,  sediment  and  hydrologic  data 
development  strategies  are  discussed.  Two  supple- 
mental computer  programs  are  presented  that 
greatly  facilitate  the  utilization  of  HEC-6.  The 
results  of  the  study  indicate  that  HEC-6  can  be  a 
useful  adjunct  for  the  analysis  of  scour  and  deposi- 
tion in  streams  when  the  assumptions  of  the  pro- 
gram are  rigorously  observed.  (See  also  W87- 
05791)  (Author's  abstract) 
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Descriptors:  *Sedimentation,  'Computer  models, 
•Data  acquisition,  *Data  interpretation,  Model 
studies,  Computer  programs,  Channeling,  Alluvial 
streams,  HEC-6. 

A  study  was  performed  to  predict  the  long-term 
effects  of  a  channelization  project  on  an  alluvial 
stream.  Impacts  within,  upstream  and  downstream 
of  the  project  were  identified.  The  study  method- 
ology incorporated  use  of  the  movable  boundary 
model,  HEC-6.  Application  of  HEC-6  to  this  study 
required  development  and  manipulation  of  a  large 
amount  of  hydrologic  data.  This  paper  focuses  on 
the  computer  programs  used  to  accomplish  the 
study  objectives.  The  application  of  predictive  nu- 
merical models  such  as  HEC-6  to  project  impact 
analyses  is  a  valuable  component  of  professional 
engineering.  Planning  of  such  a  study  should  rec- 
ognize the  following  points:  (1)  Support  software 
(pre-  and  post-processors)  is  a  vital  ingredient. 
Therefore,  it  must  be  available,  operational  on  the 
computer  system,  and  the  linkages  between  pro- 
grams efficient;  (2)  Data  storage,  manipulation,  and 
Eresentation  are  critical.  In  the  study  reported 
ere,  the  hydrologic  data  (flow  record)  was  by  far 
the  largest  and  most  difficult  to  assemble  data 
component;  (3)  Execution  times/throughput. 
Many  executions  of  the  model  are  required  to 
sanitize  the  data,  calibrate,  and  study  alternatives; 
selection  of  machine  and  consideration  of  run 
scheduling  should  be  addressed  in  the  study  plan; 
(4)  Graphics.  Software  and  hardware  compatibility 
must  be  ensured;  and  (5)  Role  of  microcomputers. 
Operation  of  HEC-6  on  microcomputers  is  not 
under  consideration  but  use  of  microcomputers  to 
assemble  data,  communicate  with  a  host  computer, 
display  results,  and  manage  the  study  effort  is 
viable.  (See  also  W87-05791)  (Lantz-PTT) 
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fig,  6  tab,  9  ref. 

Descriptors:  'Ephemeral  streams,  *HEC-6,  'Com- 
puter models,  'Arizona,  *  Sedimentation,  *Scour, 
Sediment  deposition,  Model  studies,  Flooding, 
Stream  flow. 

Three  ephemeral  streams  (Rellito  Creek,  Aqua 
Fria  River,  and  Salt  River)  in  Arizona  were  stud- 
ied to  determine  the  applicability  of  computer 
model  HEC-6  to  quantify  sediment  scour  and  dep- 
osition in  a  stream  channel.  Two  topographic 
maps,  of  before  and  after  a  flood  or  series  of 
floods,  were  used  for  each  stream  study.  The 
HEC-6  geometric  data,  consisting  of  stream  bed 
elevations,  etc.,  was  obtained  from  the  pre-flood(s) 
map;  the  hydrologic  input  data  comprised  discre- 
tized  hydrograph(s)  of  the  study  period.  The  geo- 


MODELLESG  SEDIMENT  YIELDS  INTO 
STAMFORD  LAKE,  TEXAS, 

Agricultural  Research  Service,  Temple,  TX. 
J.  G.  Arnold,  M.  D.  Bircket,  J..  R.  Williams,  H.  N. 
McGill,  and  W.  F.  Smith. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  259-269,  3 
fig,  7  tab,  17  ref. 

Descriptors:  »Model  studies,  'Stamford  Lake, 
'Sediment  yield,  'Texas,  Computer  models, 
HYMO,  SWRRB,  Hydrologic  models,  Sedimenta- 
tion rates,  Sedimentation,  Simulation  analysis,  Res- 
ervoir silting. 

The  Soil  Conservation  Service  (SCS)  completed 
sediment  surveys  on  Stamford  Lake  in  May  1966 
and  September  1982.  Stamford  Lake  watershed  is  a 
932  sq  km  rural  watershed  in  Haskell,  Jones,  and 
Stonewall  counties.  Two  computer  models, 
HYMO  (HYdrologic  MOdel)  and  SWRRB  (Simu- 
lator for  Water  Resources  in  Rural  Basins),  were 
utilized  to  estimate  average  annual  sediment  rates 
and  total  volumes  of  deposition.  Measured  annual 
sediment  yield  was  6.1  t/ha,  compared  to  5.1  t/ha 
and  5.3  t/ha  simulated  by  HYMO  and  SWRRB, 
respectively.  An  unusually  intense  storm  (greater 
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than  the  100-year  storm)  occurred  on  the  Stamford 
Lake  watershed  on  August  3-4,  1978.  Simulation 
results  show  21-26%  of  the  sediment  deposited  in 
the  reservoir  from  1966  to  1982  occurred  during 
this  storm.  (See  also  W87-05791)  (Author's  ab- 
stract) 
W87-05818 


SEDIMENT    TRANSPORT    SIMULATION    IN 
AN  ARMOURED  STREAM, 
Fish  and  Wildlife  Service,  Fort  Collins,  CO.  West- 
ern Energy  and  Land  Use  Team. 
R.  T.  Milhous,  J.  B.  Bradley,  and  C.  L.  Loeffler. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  270-280,  2 
fig,  4  tab,  6  ref. 

Descriptors:  'Sediment  transport,  'Simulation 
analysis,  'Armoured  streams,  'Mathematical  stud- 
ies, Mathematical  equations,  Channels,  Model  stud- 
ies, Bed  load,  Gravel,  Shear  stress. 

Improved  methods  of  calculating  bed  material  sta- 
bility and  transport  must  be  developed  for  a  gravel 
bed  stream  having  an  armoured  surface  in  order  to 
use  the  HEC-6  model  to  examine  channel  change. 
Good  possibilities  exist  for  use  of  a  two  layer 
model  based  on  the  Schoklitsch  and  the  Einstein- 
Brown  transport  equations.  However,  data  is 
needed  on  the  armour  and  the  bed  material  below 
the  armour  in  order  for  the  bed  material  data 
collected  in  a  gravel  bed  stream  to  be  useful  in 
developing  methods  of  calculating  bed  load  in  an 
armoured  stream.  Also,  the  Meyer-Peter,  Muller 
equation  should  not  be  used  in  an  armoured  stream 
when  the  bed  shear  stress  is  relatively  low  because 
the  results  are  most  likely  to  be  misleading.  (See 
also  W87-05791)  (Lantz-PTT) 
W87-05819 


ALLUVIAL  COMPUTATIONS  IN  COMPLEX 
RIVER  NETWORKS, 

Iowa  Inst,  of  Hydraulic  Research,  Iowa  City. 
F.  M.  Holly,  K.  E.  Schneider,  and  W.  J.  MeUema. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  281-290,  3 
fig,  7  ref. 

Descriptors:  'Alluvial  channels,  'River  networks, 
•Channel  erosion,  'Missouri  River,  Degradation, 
Computer  models,  Simulation  analysis,  IALLU- 
VIAL,  Computer  programs,  Research  priorities. 

Efforts  to  predict  the  future  course  of  channel 
degradation  in  the  Missouri  River  between  Sioux 
City  and  Omaha  have  led  to  the  development  of 
IALLUVIAL,  a  compuer  code  for  the  simulation 
of  long-term  channel  aggradation  and  degradation 
in  non-uniform  alluvium.  IALLUVIAL  has  been 
successfully  used  to  forecast  a  progressive  slowing 
down  of  degradation  in  the  next  twenty  years.  The 
techniques  used  in  IALLUVIAL  have  been  incor- 
porated in  the  new  BRALLUVIAL  code  for 
braided  or  other  multiply-connected  channel  sys- 
tems. The  techniques  employed  in  IALLUVIAL, 
taken  as  a  whole,  have  been  validated  to  some 
extent  with  successful  Missouri  River  simulations. 
However,  these  modelling  results  do  not  signal  the 
end,  but  rather  the  beginning,  of  efforts  to  achieve 
a  better  physical  understanding  and  mathematical 
formulation  of  constituent  physical  processes  such 
as  armoring,  sorting,  mixed-layer  dynamics,  mixed 
grain-and-form  roughness,  etc.  There  is  an  urgent 
need  for  imaginative  comprehensive  laboratory  ex- 
periments on  non-equilibrium  bed  evolution  in 
channels  having  nonuniform  bed  sediments.  (See 
also  W87-05791)  (Lantz-PTT) 
W87-05820 


OFFSITE  SEDIMENT  IMPACTS  USING  BASIN 
SCALE  SIMULATION, 

Agricultural  Research  Service,  Durant,  OK. 
Water  Quality  and  Watershed  Research  Lab. 
A.  D.  Nicks,  R.  R.  Schoof,  and  P.  B.  Allen. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  291-301,  5 
fig,  3  tab,  7  ref. 


Descriptors:  'Sedimentation,  'Simulation  analysis, 
•River  basins,  'Environmental  impact,  'Winter 
Creek,  'Little  Washita  River,  'Oklahoma,  Precipi- 
tation, Model  studies,  Runoff,  Peak  flow,  Sediment 
load. 

A  basin-scale  model  (SWRRB)  has  been  developed 
and  tested  that  will  simulate  on  a  daily  time  step, 
runoff,  peak  flow,  sediment  load,  soil  water 
budget,  pond  and  reservoir  storage,  and  sediment 
budget.  The  model  uses  as  data  input,  observed 
daily  multiple  gage  rainfall,  or  simulated  multiple 
or  single-basin  gage  daily  precipitations.  Air  tem- 
perature, and  solar  radiation  inputs  are  also  simu- 
lated on  a  daily  basis.  SWRRB  was  developed  for 
a  basin  or  watershed  ranging  in  size  from  a  few 
hectares  to  several  thousand  square  kilometers. 
The  present  form  of  the  model  allows  division  of 
the  basin  into  5  sub-basin  areas,  and  corresponding 
parameter  inputs  for  each  sub-area.  It  has  been 
tested  on  the  Winter  Creek  and  Little  Washita 
River  basins  in  Oklahoma,  with  drainage  areas  of 
538.2  and  88.25  sq  km.  These  basins  were  divided 
into  4  and  3  sub-basins  respectively  representing 
different  soils,  covers,  and  topographies.  Simulated 
results  with  and  without  a  flood  control  project 
were  made  which  show  good  correspondence  be- 
tween observed  and  computed  basm  responses. 
Major  conclusions  from  the  results  are:  (1)  This 
basin-scale  model  can  be  used  to  evaluate  the  off- 
site  impacts  of  flood  control  and  conservation  pro- 
grams on  large  areas;  and  (2)  It  can  be  used  with 
readily  available  data  on  ungaged  basins.  (See  also 
W87-05791)  (Lantz-PTT) 
W87-05821 


SELECTED  FUNCTIONS  FOR  SEDIMENT- 
TRANSPORT  MODELS, 

Geological  Survey,  NSTL  Station,  MS. 
D.  H.  Schoellhamer,  and  P.  B.  Curwick. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  311-320,  3 
fig,  2  tab,  16  ref. 

Descriptors:  'Sediment  transport,  'Model  studies, 
•Mississippi  River,  Computer  programs,  Model 
studies,  Computer  models,  Flow  profiles,  Shear 
stress,  Bed  load. 

Using  data  for  the  Mississippi  River,  several  func- 
tions that  describe  the  erosion  and  deposition  proc- 
esses of  suspended  sediment  in  rivers  were  ana- 
lyzed. These  erosion  and  deposition  functions  were 
programmed  as  subroutines  of  a  one-dimensional 
Lagrangian  transport  model.  Flow  fields  for  trans- 
port modeling  were  generated  using  a  one-dimen- 
sional flow  model.  The  transport  model  was  cali- 
brated and  verified  with  six  sets  of  suspended 
sediment  data  collected  from  a  295.6-mile  study 
reach  of  the  lower  Mississippi  River.  Shear  stress 
functions  and  a  reference  equilibrium  concentra- 
tion function  successfully  modeled  the  suspended 
sediment,  but  a  bed  load  layer  dependence  function 
was  unsuccessful.  This  analysis  will  improve  the 
modeler's  ability  to  simulate  suspended  sediment 
transport  for  many  practical  applications.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05823 


SMALL  WATERSHED  MODEL  (SWAM), 
Science  and  Education  Administration,  Fort  Col- 
lins, CO. 

For  primary  bibliographic  entry  see  Field  7A. 
W87-05824 


EVALUATION  OF  A  ROAD  SEDIMENT 
MODEL, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
F.  J.  Watts,  E.  R.  Burroughs,  J.  G.  King,  and  D. 
Hansen. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  II,  1986.  Volume  II.  p  325- 
334,  6  fig,  1  tab,  1  ref. 

Descriptors:  'Sedimentation,  'Model  studies, 
•Roads,  'Runoff,  'Sediment  yield,  Performance 
evaluation,  Simulated  rainfall,  Slopes,  Sampling, 
Sensitivity  analysis. 


The  yield  and  gradation  of  sediment  that  resultei 
from  a  1-inch  simulated  rainfall  on  unsurfacei 
roadways  were  compared  to  the  yield  and  grada 
tion  of  sediment  predicted  by  a  physical  proces 
model,  ROSED.  The  precipitation  was  applied  ii 
23-30  minutes  on  three  separate  plots.  Plot  length 
ranged  from  50  to  100-ft  long  with  widths  of  13-1' 
ft.  Cross  slopes  ranged  from  2  to  4%  and  longitudi 
nal  slopes  ranged  from  6%  to  9%.  The  unsurfacet 
roadways  were  constructed  of  'border  zone'  soil 
and  were  located  in  the  Boise  and  Nezperce  Na 
tional  Forests.  A  modified  Colorado  State  Univer 
sity  Rainulator  was  used  to  apply  the  precipitation 
The  runoff  from  each  plot  was  measured  using  i 
flume  with  stilling  well  and  flowmeter.  Grab  sam 
pies  were  obtained  at  one  minute  intervals  to  deter 
mine  sediment  yield  and  to  collect  adequate  sedi 
ment  for  gradation  analysis.  A  sensitivity  analyst! 
was  performed  on  each  of  the  parameters  tha 
affects  the  yield  and  gradation  of  sediment.  Impor 
tant  elements  for  predicting  sediment  in  th< 
ROSED  model  are  raindrop  detachment,  sedimen 
detachment  by  overland  flow,  and  sediment  trans 
port  by  overland  flow.  Each  parameter  in  a  samph 
data  set  was  systematically  varied  to  determine  th< 
effect  the  parameter  has  on  model  output.  Knowi 
soil  properties,  geometry  and  rainfall  data  for  eact 
plot  were  then  used  for  input  and  the  model  wai 
calibrated  to  obtain  output  that  closely  matched 
the  sediment  yield  and  gradation  observed  in  tin 
field.  Sediment  input  parameters  that  produced  thi 
greatest  change  in  model  output  for  sediment  yield 
and  gradation  were  parameters  used  for  computing 
bed  load  transport  within  the  model.  Using  a  set  ol 
proposed  sediment  input  parameters  based  on 
known  soil  characteristics  and  known  site  data, 
without  calibration,  the  model  predicted  sediment 
yields  that  were  within  +  or  -  50%  of  the  actual 
yield.  With  calibration  the  model  predicted  sedi- 
ment yields  within  +  or  -  1%  of  the  actual  yields. 
The  grain  size  distribution  curves  and  sediment 
graphs  also  closely  matched  measured  curves.  (Se« 
also  W87-05791)  (Author's  abstract) 
W87-05825 


MOVEMENT  OF  DREDGED  SAND  AT  THAL- 
WEG DISPOSAL  SITES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

J.  D.  Ditmars,  D.  L.  McCown,  and  R.  A. 
Paddock. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  337-346,  5 
fig,  7  ref. 


Descriptors:  'Thalweg,  'Disposal  sites,  'Dredg- 
ing, 'Sand,  'Sediment  transport,  Mississippi  River, 
Channel  improvement,  Channels. 

Thalweg  disposal  experiments  have  been  conduct- 
ed with  the  U.S.  Army  Corps  of  Engineers,  Rock 
Island  District,  at  three  sites  on  the  Upper  Missis- 
sippi River.  During  normal  maintenance,  hydrauli- 
cally  dredged  sand  was  tagged  with  sand  coated 
with  fluorescent  dye  prior  to  disposal  as  a  pile  in 
the  thalweg.  In  postdisposal  surveys  surficial 
bottom  sediment  samples  were  collected  in  the 
disposal  area  and  in  the  thalweg  and  border  areas 
downstream  to  determine  the  movement  of  the 
dredged  sand  relative  to  environmentally  sensitive 
river  habitats.  The  experiments  were  initiated  in 
successive  years,  and  the  tagged  sand  has  been 
tracked  for  1-3  years  depending  on  the  site.  Al- 
though the  downstream  movement  of  the  dredged 
sand  was  not  the  same  at  each  site,  the  general 
pattern  of  behavior  was  similar.  Downstream 
movement  was  confined  primarily  to  the  main 
channel  and  occurred  in  response  to  periods  of 
high  river  discharge.  There  was  no  statistically 
significant  evidence  of  dredged  sand  dispersing  out 
of  the  main  chanenl  into  nearby  border  areas  or 
sloughs.  The  distributions  of  dyed  sand  in  cores 
from  one  site  suggest  that  the  dredged  sand  has 
been  incorporated  into  natural  bed  forms.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05826 


SEDIMENT-NUTRIENT  TRANSPORT  IN  AG- 
RICULTURAL RUNOFF, 
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Agricultural  Research  Service,  Durant,  OK 

S.  J.  Smith,  A.  N.  Sharpley,  J.  R.  Williams,  A.  D. 

Nicks,  and  O.  R.  Jones. 

[N:  Proceedings  of  the  Fourth  Federal  Interagen- 

:y  Sedimentation  Conference,  March  24-27,  1986, 

Las  Vegas,  Nevada.  Volume  II,  1986.  p  347-356,  2 

fig,  2  tab,  15ref. 

Descriptors:  *Sediment  transport,  'Nutrients,  •Ag- 
ricultural runoff,  Model  studies,  Mathematical 
models,  Phosphorus,  Nitrogen,  Soil  loss. 

Accurate  predictions  of  sediment  and  associated 
nutrient  transport  are  important  from  land  use, 
management,  and  environmental  standpoints.  To 
predict  sediment  yield  for  individual  runoff  events 
the  Modified  Universal  Soil  Loss  Equation 
(MUSLE)  was  employed  for  23  grassed  and 
cropped  watersheds  in  the  Southern  Plains  over 
study  periods  of  3  to  5  years.  Use  of  MUSLE 
involved  both  measured  and  computed  runoff 
energy  factors.  Corresponding  losses  of  soluble  P 
werre  predicted  using  a  soil  P  desorption  equation, 
and  particulate  P  and  N  losses  were  predicted 
using  a  relationship  between  enrichment  ratio  (nu- 
trient content  of  sediment/source  soil)  and  soil 
loss.  In  general,  the  results  indicate  that  MUSLE 
and  the  nutrient  equations  provided  realistic  esti- 
mates of  sediment  and  nutrient  transport  in  runoff. 
(See  also  W87-05791)  (Author's  abstract) 
W87-05827 


POLYCHLORTNATED    BIPHENYLS    IN   THE 
HOUSATONIC  RIVER, 

Geological    Survey,    Hartford,    CT.    Water    Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05829 


SEDIMENT/FISH      MODELING      IN      THE 
SOUTH  FORK  SALMON  RIVER, 

Fayette  National  Forest,  McCall,  ID. 

For  primary  bibliographic  entry  see  Field  4C. 

W87-05830 


BENTHOS  IN  A  SEDIMENT-LADEN  DELTA 
STREAM  SYSTEM, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 
C.  M.  Cooper. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  387-396,  2 
fig,  2  tab,  14  ref. 

Descriptors:  *Water  pollution  effects,  'Sediments, 
♦Bear  Creek,  'Deltas,  'Benthos,  'Mississippi, 
Choaborus,  Chironomidae,  Oligochaeta,  Bryozoa, 
Mollusks,  Hirudinea,  Crustaceans. 

The  macroin vertebrate  fauna  of  Bear  Creek,  a  83- 
km  stream  which  flows  through  6  oxbow  lakes, 
was  studied  for  2  years.  Two  off-stream  lakes  in 
the  same  watershed  were  also  investigated.  Bear 
Creek,  a  tributary  of  the  Yazoo  River  in  the  Delta 
region  of  Mississippi,  drains  330  sq  km  of  intensive- 
ly cultivated  agricultural  land  and  carries  a  con- 
tinuing sediment  concentration  during  the  rainy 
season  of  up  to  1300  mg/L.  Benthic  organisms 
were  collected  monthly  from  August,  1976 
through  August,  1978  at  6  stream  stations  and  at  14 
lake  stations,  across  a  variety  of  substrates,  and  at 
depths  ranging  from  0.5  m  to  6.5  m.  In  most  lake 
and  stream  sections  of  the  creek,  Chaoborus  (1 
species),  Chironomidae  (19  genera),  and  Oligo- 
chaeta (3  species),  dominated  the  benthos.  Thirteen 
other  genera  of  insects  were  represented  as  were 
Bryozoa  (4  genera),  Mollusca  (9  genera),  Hiru- 
dinea (5  genera),  and  Crustacea  (3  genera).  There 
was  continuous  stress  from  high  rates  of  sedimenta- 
tion (up  to  7  cm/yr)  as  indicated  by  diversity  at  a 
majority  of  the  lake  stations.  Creek  stations  were 
subject  not  only  to  heavy  sedimentation  but  also  to 
fluctuations  in  water  level  and  drying.  A  low 
standing  crop  of  benthos  in  areas  affected  most  by 
sediments  and  limited  species  diversity  in  potential- 
ly productive  areas  indicated  a  stressed  aquatic 
environment.  Invertebrate  production  from  an 
abundance  of  snag  habitat  was  significant  at  most 
creek  sites.  The  mayfly  Hexagenia  bilineata,  the 


clam  Sphaerium  rhomboideum,  and  the  bryozoan 
Pectinatella  magnifica,  indicated  significant  nega- 
tive responses  to  high  suspended  sediment  concen- 
trations and  accompanying  pollutants.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05831 


BUDGET    ANALYSIS    OF    TURBIDITY    AND 
STREAMFLOW  DATA, 

Umpqua  National  Forest,  Roseburg,  OR. 

For  primary  bibliographic  entry  see   Field   6G. 

W87-05833 


ENVIRONMENTAL  ASPECTS  OF  SEDIMEN- 
TATION, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 
Colorado  Region. 
T.  A.  Burke. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  416-420,  5 
ref. 

Descriptors:  'Sedimentation,  'Water  pollution  ef- 
fects, 'Environmental  effects,  'Colorado  River, 
•Arizona,  Parker,  Dams,  Sediment  transport,  Deg- 
radation, Bed  load,  Sediment  load,  Aquatic  life, 
Stream  biota. 

Historically,  the  lower  Colorado  River  annually 
transported  over  180  million  tons  of  sediment 
through  the  Parker  Division,  near  Parker,  Arizona. 
Since  closure  of  mainstream  dams,  less  than  2 
million  tons  of  sediment  are  transported  out  of  the 
Parker  Division  each  year.  This  present  sediment 
load  originates  within  the  Parker  Division  due  to 
lateral  bank  cutting  and  streambed  degradation. 
Whereas  the  native  aquatic  community  (under 
heavy  sediment  loads)  was  rather  limited,  the 
change  in  sediment  transport  has  allowed  a  di- 
verse, although  exotic,  aquatic  community  to  de- 
velop. (See  also  W87-05791)  (Author's  abstract) 
W87-05834 


PHYSICAL  PROPERTIES  OF  ERODED  SEDI- 
MENT, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

L.  D.  Meyer,  F.  E.  Rhoton,  and  L.  L.  McDowell. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  423-431,  2 
fig,  2  tab,  23  ref. 

Descriptors:  'Sediments,  'Physical  properties, 
'Erosion,  Sediment  distribution,  Particle  size,  Sedi- 
ment transport,  Sediment  discharge,  Aggregates, 
Clays,  Rills,  Silt,  Sand,  Soil  texture. 

Sediment  properties  such  as  size  distribution,  densi- 
ty, and  stability  can  greatly  affect  sediment  trans- 
port and  deposition.  Sediment  eroded  from  agricul- 
tural soils  consists  of  primary  sand,  silt,  and  clay 
plus  less-dense  aggregates  of  these  soil  separates. 
Sediment  size  distributions  vary  widely  among 
soils  due  to  soil  texture,  aggregation,  stability,  and 
land  use.  Erosion  of  fine-textured  soils  often  pro- 
duces coarse  sediment  because  much  of  the  eroded 
material  is  in  the  form  of  large,  stable  aggregates 
that  contain  a  high  percentage  of  clay  particles. 
Sediment  from  rills  is  generally  coarser  than  that 
from  intertill  areas.  Knowledge  acquired  during 
field  research  was  used  to  develop  laboratory 
methods  for  predicting  and  further  characterizing 
sediment  properties.  A  procedure  was  developed 
to  predict  sediment  size  distributions  using  bulk 
samples  of  surface  soil.  Eroding  aggregates  had  a 
density  of  about  2.0  g/cu  cm.  Aggregates  eroded 
by  raindrop  impact  were  stable  during  transport  by 
runoff.  Knowledge  of  sediment  properties  is  neces- 
sary for  the  development  of  predictive  equations 
and  models  to  describe  the  transport  of  eroded 
sediment.  (See  also  W87-05791)  (Author's  abstract) 
W87-05835 


SEDIMENT   PARTICLE   SIZES    FROM    LOW 
SLOPES, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 


C.  K.  Mutchler,  and  L.  L.  McDowell. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  432-438,  2 
fig,  4  tab,  7  ref. 

Descriptors:  'Particle  size,  'Slopes,  'Sediments, 
•Statistical  analysis,  Runoff,  Model  studies,  Statis- 
tical models,  Clays,  Aggregates,  Sediment  distribu- 
tion. 

Knowledge  of  sediment  sizes  in  runoff  is  needed  to 
model  the  soil  erosion  process.  Using  simulated 
rainfall,  this  study  determined  sediment  sizes  from 
different  slope  lengths  on  a  0.2%  slop.  No  statisti- 
cal difference  due  to  time  during  the  storm,  plot 
length,  or  dry  and  wet  runs  could  be  found  in 
sediment  size  distributions  from  the  plots.  Enrich- 
ment ratios  of  sediments  ranged  from  1.4  for  clay 
to  0.1  for  sand.  More  than  70%  of  the  sediment 
clay  was  transported  in  aggregates;  median  particle 
diameter  (D  sub  50)  sizes  of  the  nondispersed  sedi- 
ment were  2  to  3  times  as  large  as  D  sub  50  of  the 
dispersed  sediment.  (See  also  W87-05791)  (Au- 
thor's abstract) 
W87-05836 


CHEMICALS  ASSOCIATED  WITH  LOWER 
MISSISSIPPI  RIVER  SEDIMENTS, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 

C.  R.  Demas,  and  P.  B.  Curwick. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  439-448,  4 
fig,  1  tab,  18  ref. 

Descriptors:  'Mississippi  River,  'River  sediments, 
•Chemicals,  *Path  of  pollutants,  *Statistical  analy- 
sis, Sampling,  Suspended  sediments,  Volatile  or- 
ganics,  Organic  compounds,  Particle  size,  Manga- 
nese, Iron,  Cobalt,  Chromium,  Aluminum,  Copper, 
Cadmium,  Nickel,  Zinc,  Heavy  metals. 

Chemical-quality  and  sediment  data  collected  from 
December  1982  to  February  1985  at  six  sites  on  the 
lower  Mississippi  River  were  analyzed  statistically. 
Results  showed  strong  linear  correlations  (r  >  or 
=  to  0.7)  between  concentration  of  fines  and  total 
recoverable  and  suspended  manganese,  iron,  and 
cobalt  in  whole  water  samples.  Strong  linear  corre- 
lations (  r  >  or  =  to  0.7)  were  not  found  for  sand 
or  the  <  4  and  <2  microns  soze  distribution. 
Analyses  of  three  distinct  suspended  sediment  par- 
ticle size  classes  confirmed  these  observations  for 
manganese,  iron,  and  cobalt  and  also  showed  in- 
creasing minor  element  concentration  with  de- 
creasing suspended  sediment  particle  size  for  alu- 
minum, chromium,  copper,  cadmium,  nickel,  and 
zinc.  Data  indicate  that  manganese  and  iron  oxide 
coatings  may  play  a  significant  role  in  the  transport 
of  minor  elements  by  the  lower  Mississippi  River. 
Therefore,  impact  of  minor  elements  on  wetlands 
receiving  Mississippi  River  water  can  be  mini- 
mized by  restricting  diversion  of  Mississippi  River 
water  during  rising  stages  when  suspended  sedi- 
ment concentrations  are  highest  and  permitting 
diversions  during  falling  stages  when  suspended 
sediment  concentrations  are  lower.  (See  also  W87- 
05791)  (Lantz-PTT) 
W87-05837 


CCA  AND  PCP  IN  CONTAMINATED  FOREST 
STREAM  SEDIMENTS, 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05838 


ROLE  OF  SEDIMENT  IN  ACCELERATED  EU- 
TROPHICATION, 

Oklahoma  State  Univ.,  Stillwater. 

For  primary  bibliographic  entry  see  Field  5C. 
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NUTRIENT-SEDIMENT        RELATIONS 
STREAMFLOW, 

Geological  Survey,  Reston,  VA. 
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NUTRIENT  TRANSPORT  BY  SEDIMENT 
FROM  PINE  FORESTS, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 
Forest  Hydrology  Lab. 
P.  D.  Duffy,  J.  5.  Schreiber,  and  S.  J.  Ursic. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  479-487,  3 
tab,  9  ref. 

Descriptors:  'Sediment  transport,  'Nutrients, 
•Forest  watersheds,  'Mississippi,  Phosphorus,  Ni- 
trogen, Pine  trees.  Forestry,  Water  quality,  Forest 
management,  Sediment  distribution. 

Sediment  transport  of  phosphorus  (P)  and  nitrogen 
(N)  was  quantified  from  two  small  catchment  stud- 
ies in  the  upper  Coastal  Plain.  A  study  in  north 
Mississippi  included  five  catchments  (1.5  to  2.8  ha) 
of  undisturbed  loblolly  (Pinus  taeda  L.)  and  slash 
(Pinus  elliottii  Engelm.)  pine  plantations.  Of  15 
catchments  (0.2  to  0.6  ha)  in  a  west  Tennessee 
study,  4  were  undisturbed  pine,  8  clearcut  and 
replanted  with  pine,  and  3  were  stripcut  with  natu- 
ral regeneration.  Sediment  P  and  N  concentrations 
and  yields  were  related  to  soil,  sediment,  and 
stormflow  characteristics.  These  catchments  of 
pine  protect  water  quality  and  maintain  site  pro- 
ductivity by  yielding  only  small  amounts  of  sedi- 
ment and  associated  nutrients.  However,  40%  or 
more  of  the  N  and  70%  or  more  of  the  P  in 
stormflow  were  transported  by  sediment,  demon- 
strating the  need  to  maintain  low  sediment  yields. 
(See  also  W87-05791)  (Author's  abstrat) 
W87-05841 


WATER    QUALITY    IMPACTS    FROM    SEDI- 
MENT IN  THE  SOUTHEAST, 

Tennessee  Valley  Authority,  Knoxville,  TN.  Envi- 
ronmental Quality  Staff. 
For  primary  bibliographic  entry  see  Field  5C. 
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CONCENTRATION  DISTRIBUTION  OF  SEDI- 
MENT MTXTURES  IN  OPEN-CHANNEL 
FLOW, 

Karnataka  Regional  Engineering  Coll.,   Suratkal 
(India).  Dept.  of  Civil  Engineering. 
B.  R.  Samaga,  K.  G.  R.  Raju,  and  R.  J.  Garde. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 
No.   5,   p  467-483,    1985.    16  fig,   2  tab,    13   ref. 

Descriptors:  'Channel  flow,  'Suspended  sedi- 
ments, 'Model  studies,  'Sediment  distribution, 
•Sediment  concentration,  'Vertical  distribution, 
Hydraulic  models,  Rouse's  equation,  Rhine  River, 
Rio  Grande  River,  Performance  evaluation,  Sedi- 
ments. 

A  series  of  experiments  were  conducted  using  non- 
uniform sediments  involving  the  measurements  of 
velocity  and  concentration  distribution  of  individ- 
ual size  fractions.  Rouse's  equation  and  others  for 
concentration  distribution  of  flow  in  an  open  chan- 
nel were  checked  for  their  accuracy  with  the  help 
of  data  of  suspended-sediment  concentration-distri- 
bution of  the  individual  fractions  in  a  mixture.  The 
agreement  between  predictions  and  measurements 
was  unsatisfactory.  It  was  found  that  the  sediment 
distribution  exponent  for  any  size  in  the  mixture  is 
not  constant  over  the  whole  depth  of  flow.  A  two- 
layer  model  is  suggested  to  describe  the  vertical 
sediment  distribution.  A  predictor  for  the  reference 
concentration  at  0.2D  is  also  suggested.  The  model 
showed  satisfactory  agreement  with  the  measure- 
ments on  the  Rhine  River  and  the  Middle  Rio 
Grande  River.  (McFarlane-PTT) 
W87-05857 


FOSSDL  SOILS  AS  GROUNDS  FOR  INTER- 
PRETING LONG-TERM  CONTROLS  ON  AN- 
CDINT  RIVERS, 

Oregon  Univ.,  Eugene.  Dept.  of  Geology. 

G  J.  Retallack. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 

56,  No.  1,  p  1-18,  January  1986.  13  fig,  1  tab,  82  ref. 


NSF  Grant  EAR  8206183. 

Descriptors:  'Rivers,  'History,  'Paleohydrology, 
•Soil  dynamics,  •Soil  genesis,  'Fossil  soils,  Soil 
environment,  Soil  surfaces,  Fluvial  sediments, 
Drainage  area,  Episodic  sedimentation,  Erosion, 
Erosion  rates,  Badlands  National  Park. 

The  main  factors  controlling  fluvial  systems  are 
time,  initial  topographic  relief,  geology,  climate, 
vegetation,  base  level,  upland  runoff,  upland  drain- 
age network,  hillslope  morphology,  downstream 
deliveries,  channel  behavior,  and  pattern  of  deposi- 
tion. Similar  factors  control  soil  formation  in  drain- 
age basins:  climate,  organisms,  topographic  relief, 
parent  material,  and  time.  Former  rainfall  may  be 
interpreted  from  depth  to  the  top  of  calcic  horizon, 
from  percent  clay,  from  percent  of  different  kinds 
of  clay  minerals,  from  quartz/feldspar  ratio,  from 
hue,  and  from  identification  of  fossil  soils.  Interpre- 
tation of  the  role  of  these  factors  in  producing  a 
particular  stratigraphic  section  should  take  into 
account  its  resolution:  the  proportion  of  geological 
time  represented  (temporal  completeness),  of  origi- 
nal sediment  preserved  (lithological  completeness), 
and  of  original  fossils  preserved  (paleotological 
completeness).  Temporal  and  lithological  com- 
pleteness can  be  estimated  by  comparison  with  the 
most  likely  rates  of  sediment  accumulation  and 
most  likely  thicknesses  (respectively)  for  pertinent 
sedimentary  environments  and  time  scales.  Paleon- 
tological  completeness  can  be  estimated  by  com- 
paring the  preserved  fossils  with  expectations 
based  on  former  ecosystems  indicated  by  fossil 
soils.  Likely  controls  and  resolution  of  a  sequence 
of  Eocene  and  Oligocene  fossil  soils  from  Badlands 
National  Park,  South  Dakota,  were  studied  as  a 
guide  to  the  periodicity  and  causes  of  episodic 
sedimentation  there.  Short-term  episodicity  and  fil- 
tering of  sedimentation  events  of  a  particular  mag- 
nitude were  apparent  from  superposition  of  paleo- 
sols,  but  resolution  of  the  sequence  was  not  suffi- 
cient to  permit  a  detailed  analysis  of  their  individ- 
ual causes.  Long-term  paleoenvironmental  changes 
and  four  episodes  of  erosional  downcutting  could 
be  recognized.  All  four  occasions  of  landscape 
instability  and  erosion  were  times  of  drier  climate 
and  sparser  vegetation  than  usual.  Local  uplift  and 
supply  of  volcanic  ash  were  contributing  factors  in 
some  episodes  of  erosion.  When  allowances  are 
made  for  time  scales  and  completeness  of  se- 
quences of  fossil  soils,  they  can  be  useful  indicators 
of  changes  in  former  environment,  biota,  and  fluvi- 
al regime.  (Author's  abstract) 
W87-05858 


BIOGENIC  EFFECTS  ON  DEVELOPMENT  OF 
MAGNETIC  FABRICS  IN  COASTAL  GEORGIA 
SEDIMENTS, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  2L. 
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DEPTH-INTEGRATED  MODEL  FOR  SUS- 
PENDED SEDIMENT  TRANSPORT, 

Technische  Hogeschool  Delft  (Netherlands). 
G  Galappatti,  and  C.  B.  Vreugdenhil. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 
No.  4,  p  359-377,  1985.  8  fig,  6  ref,  append. 

Descriptors:  'Sediment  transport,  'Model  studies, 
•Silting,  •Suspended  sediments,  Vertical  distribu- 
tion, Hydraulic  models.  Dredging,  Transport, 
Rivers,  Estuaries,  Dispersion,  Model  testing. 

The  process  of  suspended  sediment  transport  in 
rivers  and  estuaries  is  a  three-dimensional  one. 
Some  models  were  derived  which  take  the  vertical 
direction  explicitly  into  account  by  considering  a 
2-d  vertical  plane.  This  paper  analyzes  the  possibil- 
ity of  using  the  concept  of  dispersion  through 
depth  integration  for  suspended  sediment.  A  model 
for  suspended  sediment  transport  in  unsteady  and 
non-uniform  flow  is  derived,  in  which  the  vertical 
dimension  is  eliminated  by  means  of  an  asymptotic 
solution.  The  resulting  depth-integrated  model  is 
tested  for  unidirectional  flow  cases  and  an  applica- 
tion to  the  siltation  of  a  dredged  channel  is  given. 
This  solution  will  bridge  the  gap  between  the 
depth-averaged  solutions  and  the  full  two-dimen- 
sional solutions.  The  symptotic  approach  yields 


equations  that  can  be  written  in  terms  of  depth- 
averaged  quantities  and  has  the  potential  for  exten- 
sion to  a  third  dimension.  An  indirect  test  was 
made,  with  reasonable  success,  by  reproducing  an 
experiment  for  the  siltation  of  a  trench.  (McFar- 
lane-PTT) 
W87-05861 


EFFECTS  OF  SEDIMENTATION  ON  REMOV- 
AL OF  FAECAL  COLIFORM  BACTERIA 
FROM  EFFLUENTS  IN  ESTUARINE  WATER, 

Clyde    River   Purification    Board,    East    Kilbride 

(Scotland). 

D.  P.  Milne,  J.  C.  Curran,  and  L.  Wilson. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1493-1496,  December  1986.  2  fig,  12  ref. 

Descriptors:  'Sedimentation,  'Adsorption,  'Path 
of  pollutants,  'Conforms,  'Deposition,  'Suspended 
solids,  'Estuaries,  Bioindicators,  Mathematical 
models,  Water  treatment,  Bacteria,  Effluents. 

Under  laboratory  conditions,  the  deposition  rates 
of  fecal  coliform  bacteria  with  estuary-type  sus- 
pended solids  were  studied.  Natural  estuarine 
water  samples  and  their  bacteria  formed  one 
system,  and  sewage  final  effluent  and  related  bacte- 
ria, mixed  with  seawater,  formed  a  second.  The 
results  will  help  quantify  one  parameter  in  a  math- 
ematical model  of  bacterial  pollution  presently 
being  developed  by  the  Clyde  River  Purification 
Board  (Scotland).  Fecal  coliform  deposition  rates 
in  estuary  water  increased  proportionately  with 
suspended  solids  concentration,  whereas  deposition 
rates  in  the  effluent/seawater  mixture  showed  no 
such  correlation.  Deposition  of  estuary  water  sus- 
pended solids  correlated  with  time,  while  effluent 
suspended  solids  showed  no  con-elation.  The  ad- 
sorption efficiency  experiments  suggested  immedi- 
ate adsorption  of  some  of  the  fecal  conforms  onto 
both  types  of  suspended  solids  and  no  difference  in 
adsorption  potential.  Therefore,  it  appears  that  the 
contrasting  effects  on  fecal  coliform  deposition  can 
be  attributed  to  the  different  deposition  potential  of 
each  type  of  suspended  solids  and  not  to  the  ad- 
sorption process.  (Airone-PTT) 
W87-05906 
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CONCEPTUAL  MODELS  OF  GEOLOGIC  AND 
AGRICULTURAL  SALT  LOADS  IN  STREAMS 
OF  THE  UPPER  COLORADO  RTVER  BASIN, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5B. 
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CHEMICAL  REACTIONS  INFLUENCING  SA- 
LINITY INCREASE  OF  SODL  AND  GROUND- 
WATERS IN  THE  GREAT  BASIN,  WESTERN 
UNITED  STATES, 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

B.  Bohm,  and  R.  L.  Jacobson. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  525-534,  4  fig, 
20  ref. 

Descriptors:  'Chemical  reactions,  'Salinity,  'Soil 
salinity,  'Groundwater  pollution,  'Great  Basin, 
•Water  pollution  sources,  Silicates,  Nevada,  Chlor- 
ides, Carbonates,  Calcium,  Magnesium,  Sulfates, 
Sodium,  Potassium,  Groundwater  movement,  Ca- 
tions. 

The  controls  on  major  cation  and  anion  levels  in 
cold  and  thermal  groundwaters  in  a  semi-arid  envi- 
ronment are  demonstrated,  using  1040  data  sets 
from  central  and  western  Nevada.  The  area  stud- 
ied contains  mostly  paleozoic,  mesozoic  and  ceno- 
zoic  silicate  rocks.  The  waters  were  classified  by 
chloride  content  assuming  that  chloride  levels  in- 
crease along  a  groundwater  flow  path.  The  effects 
of  rock  dissolution  and  formation  of  secondary 
silicate  and  carbonate  minerals  are  evaluated.  It  is 
concluded    that    the    groundwater    chemistry    is 
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mostly  controlled  by  common  processes  of  rock 
dissolution  and  formation  of  secondary  minerals. 
The  major  cations  and  silica  are  provided  from 
dissolution  of  silicate  minerals.  Levels  of  Ca,  Mg, 
S04  and  alkalinity  are  mostly  controlled  by  the 
formation  of  carbonate  and  sulfate  minerals, 
whereas  Na,  K,  and  Si)2  are  mostly  controlled  by 
incongruent  silicate  reactions.  Chloride  is  derived 
from  traces  in  rocks  and  only  minimally  from 
cyclic  salts.  It  increases  gradually  along  a  flow 
path  and  due  to  the  high  solubility  of  its  salts,  its 
levels  are  not  restricted.  The  acidity  required  for 
the  advance  of  rock  dissolution  is  probably  mostly 
provided  by  C02  derived  from  geothermal  proc- 
esses, and  to  a  lesser  extent  from  biological  activity 
in  soils  and  perhaps  locally  from  the  oxidation  of 
sulfide  minerals.  (See  also  W87-05165)  (Lantz- 
PTT) 
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LAKE  BROKOPONDO:  FILLING  PHASE  LIM- 
NOLOGY OF  A  MAN-MADE  LAKE  IN  THE 
HUMID  TROPICS, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Biological 

Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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ACIDITY  OF  DEW, 

Ford  Motor  Co.,  Dearborn,  MI. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05340 


POSSD3LE  ROLE  OF  N03  IN  THE  NIGHT- 
TIME CHEMISTRY  OF  A  CLOUD, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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LONG-RANGE  TRANSPORT  AND  DEPOSI- 
TION OF  ACIDIC  NITROGEN  SPECIES  ES 
NORTH-WEST  EUROPE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Modelling  and  Assessments 

Group. 

For  primary  bibliographic  entry  see  Field  5B. 
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ACTD  RATN:  STATES  PROD  EPA;  ACTO  DEPO- 
SITION STUDY, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05359 


ISOLATION  OF  HALOTOLERANT  THERMUS 
SPP.  FROM  SUBMARINE  HOT  SPRINGS  IN 
ICELAND, 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 

J.  K.  Kristjansson,  G.  O.  Hreggvidsson,  and  G.  A. 

Alfredsson. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  6,  p  1313-1316,  December 

1986.  2  fig,  2  tab,  18  ref. 

Descriptors:  *Salt  tolerance,  'Aerobic  bacteria, 
•Hot  springs,  'Isolation,  'Bacterial  growth,  'Salin- 
ity, Iceland,  Thermus  spp. 

Since  the  isolation  by  Stetter  of  bacteria  capable  of 
growing  at  110  C  from  a  submarine  solfatara  field 
in  Italy  and  the  discovery  of  life  associated  with 
the  deep-sea  hydrothermal  vents  in  the  Pacific, 
there  has  been  a  greatly  increased  interest  in  the 
biology  of  submarine  hot  springs.  The  deep-sea 
vents  are  a  continuous  source  of  highly  reduced 
compounds,  like  H2S  and  H2,  which  serve  as 
substrates  for  chemosynthetic  bacteria.  These  bac- 
teria are  therefore  the  main  primary  producers  in 
this  deep-sea  ecosystem  and  in  fact  support  exten- 
sive populations  of  certain  invertebrates.  Thermo- 
philic, aerobic  bacteria  of  the  genus  Thermus  were 
isolated  from  submarine  alkaline  hot  springs  in 
Iceland.  Five  submarine  hot  springs  were  sampled, 
and  all  had  viable  counts  of  Thermus  spp.  of  about 
<  1000  CFU/ml.  All  submarine  strains  grew  in  the 
presence  of  NaCl  at  3%  or  higher,  but  no  strains 
from  terrestrial  hot  springs  would  grow  at  concen- 


trations higher  than  1  %  NaCl.  The  growth  rate  of 
submarine  Thermus  strains  was  not  stimulated  by 
NaCl  and  was  reduced  at  NaCl  concentrations 
higher  than  1%.  The  pattern  of  growth  of  these 
isolates  on  single  carbon  sources  was  similar  to  that 
of  terrestrial  isolates.  (Alexander-PTT) 
W87-05396 


WATER  CHEMISTRY  IN  CHANGING  TIMES: 
STXTY  YEARS  OF  THE  WATER  CHEMISTRY 
DTVISION  OF  THE  GERMAN  CHEMICAL  SO- 
CDTTY  (WASSERCHEMIE  IM  WANDEL  DER 
ZEITEN:  60  JAHRE  FACHGRUPPE  WASSER- 
CHEMTE  IN  DER  GESELLSCHAFT 
DEUTSCHER  CHEMTKER), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
K.-E.  Quentin. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  19,  No.  4,  p  127-132,  August 
1986.  18  ref. 

Descriptors:  'Water  properties,  'Chemical  proper- 
ties, 'History,  'Literature  reviews,  Research  prior- 
ities, German  Chemical  Society,  Legal  aspects, 
Legislation,  Environmental  protection,  Environ- 
ment. 

The  sixty-year  history  reflects  a  tremendous  devel- 
opment in  water  science.  The  important  steps  are 
described  and  explained  using  typical  examples. 
They  cover  examination  and  evaluation  of  the 
topics  of  research  and  the  transfer  of  the  results 
into  legislation.  The  prospect  of  water  science  and 
technology  focuses  mainly  on  the  needs  of  envi- 
ronmental protection.  (Author's  abstract) 
W87-05454 


HEXACHLOROBENZENE,  OCTACHLOROS- 
TYRENE  AND  OTHER  ORGANOCHLORINE 
COMPOUNDS  IN  WASTE  WATER  FROM  IN- 
DUSTRIAL HIGH-TEMPERATURE  PROCESS- 
ES ESVOLVTNG  CHLORINE, 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05456 


SORPTION  OF  CHROMIUMCVT)  ON  HY- 
DROUS HtON  OXIDES, 

Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 
S.  Music,  M.  Ristic,  and  M.  Tonkovic. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.    19,   No.   5,   p   186-188,193-196, 
October  1986.  9  fig,  2  tab,  47  ref. 

Descriptors:  'Wastewater  treatment,  'Water  pollu- 
tion effects,  'Chromium,  'Heavy  metals,  'Iron 
oxides,  'Sorption,  Iron,  Iron  compounds,  Chemi- 
cal reactions,  Ions,  Anions,  Molybdenum,  Hydro- 
gen ion  concentration,  Spectrophotometry. 

Amorphous  Fe(OH)3,  alpha-Fe203  and  Fe304 
were  selected  as  model  sorbents  for  Cr(VI)  due  to 
their  controlling  role  in  the  distribution  of  heavy 
metal  pollutants  in  natural  systems  and  because 
Fe(OH)3  has  already  been  used  in  the  treatment  of 
Cr(VI)  wastewaters.  The  pH-dependence,  the  time 
dependence  and  the  influence  of  different  inorgan- 
ic ions  on  the  sorption  of  Cr(VI)  were  determined. 
The  possible  mechanism  of  the  sorption  of  Cr(VI) 
on  hydrous  iron  oxides  was  elucidated.  Infrared 
spectroscopy  was  used  to  show  the  existence  of 
chemical  interactions  between  Cr04(2-)  and  the 
surface  of  hydrous  iron(IH)  oxide.  Chloride,  sul- 
fate and  molybdate  anions  were  chosen  to  investi- 
gate the  competition  with  chromates  for  the  sorp- 
tion sites.  The  influence  of  molybdates  on  the 
sorption  of  chromates  was  the  most  pronounced. 
The  sorption  behavior  of  CK)4(2-)  on  Fe304  was 
explained  by  the  reduction  of  traces  of 
chromium(VT)  at  the  magnetite/H20  interface. 
(Wood-PTT) 
W87-05462 


GEOCHEMISTRY    OF    TRACE    METALS    IN 
THE  BRAZOS  RTVER  ESTUARY, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05488 


ELECTROCHEMICAL  STUDY  OF  THE  SPECI- 
ATION  OF  COPPER,  ZINC  AND  IRON  IN 
TWO  ESTUARIES  IN  ENGLAND, 

Liverpool  Univ.  (England).  Dept.  of  Oceanogra- 
phy. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-05489 


GAS-PHASE  REACTION  OF  THE  METHYL- 
PEROXY  RADICAL  WITH  SULPHUR  DIOX- 
IDE, 

Centra]  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

A.  T.  Cocks,  R.  P.  Fernando,  and  I.  S.  Fletcher. 
Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
12,  p  2359-2366,  December  1986.  1  fig,  6  tab,  29 
ref. 

Descriptors:  'Path  of  pollutants,  'Acid  rain, 
•Water  pollution  sources,  'Sulfur  dioxide,  'Kinet- 
ics, 'Photolysis,  'Simulations,  'Chemical  reac- 
tions, 'Methylperoxy  radical,  Computers,  Chemis- 
try, Atmospheric  chemistry. 

The  kinetics  of  the  reaction  of  methylperoxy  with 
S02  at  298  K  were  studied  by  monitoring  the  loss 
of  S02  during  photolysis  of  S02/azomethane/02 
mixtures.  This  reaction  may  be  formally  rationa- 
lized in  terms  of  a  reversible  addition  followed  by 
a  further  reaction  with  methylperoxy.  The  ratio  of 
rate  constants  is  about  0.013/ppm/sec.  It  is  estimat- 
ed that  this  reaction  is  unimportant  in  the  produc- 
tion of  acidic  sulfate  from  S02  in  the  troposphere. 
Brief  studies  of  the  azomethane/02  photolysis 
system  suggest  that  the  rate  constant  for  the  reac- 
tion of  the  methoxy  radical  with  formaldehyde 
may  be  substantially  higher  than  hitherto  estimat- 
ed, with  a  value  of  about  30  ppm/sec  (approxi- 
mately 1  x  10  to  the  minus  12th  power  cu  cm/ 
molecule/sec).  Computer  simulations  of  the  S02/ 
azomethane/02  system  indicate  that  the  rate  con- 
stant for  the  reaction  of  methoxy  with  S02  is 
<0.3/ppm/sec  (approximately  1  x  10  to  the  minus 
14th  power/cu  cm/molecule/sec).  (Author's  ab- 
stract) 
W87-05541 


FUTURE  OF  LABORATORY  RESEARCH  AND 
FACHJTTES  FOR  CLOUD  PHYSICS  AND 
CLOUD  CHEMISTRY, 

Toronto  Univ.  (Ontario).  Dept.  of  Physics. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-05547 


AQUEOUS  GEOCHEMISTRY  AND  DIAGENE- 
SIS  E\  THE  EASTERN  SNAKE  RTVER  PLATN 
AQUTFER  SYSTEM,  IDAHO, 

Geological  Survey,  Reston,  VA. 

W.  W.  Wood,  and  W.  H.  Low. 

Geological  Society  of  America  Bulletin  BUGMA, 

Vol.  97,  No.  12,  p  1456-1466,  December  1986.  6 

fig,  1 1  tab,  40  ref. 

Descriptors:  'Groundwater,  *Rivers,  'Aquifers, 
'Diagenesis,  'Sedimentation,  'Sediments,  'So- 
lutes, 'Weathering,  'Isotopes,  Hydrologic  budget, 
Snake  River  Plain,  Idaho,  Meteoric  water,  Calcite, 
Silica,  Thermodynamics. 

Water  budget  and  isotopic  analysis  of  water  in  the 
eastern  Snake  River  Plain  aquifer  system  confirm 
that  most,  if  not  all,  of  the  water  is  local  meteoric 
in  origin.  Solute  mass-balance  arguments  suggest 
that  approximately  5  times  10  to  the  9th  power 
moles  of  silica  and  2.6  times  10  to  the  9th  power 
moles  of  silica  are  precipitated  annually  in  the 
aquifer.  Isotopic  evaluations  of  calcite  and  petro- 
graphic  observation  of  silica  support  the  low-tem- 
perature origin  of  these  deposits.  Proposed  weath- 
ering reactions  are  shown  to  be  consistent  with 
mass  balance,  carbon  isotopes,  observed  mineralo- 
gy, and  chemical  thermodynamics.  Large  quanti- 
ties of  sodium,  chloride,  and  sulfate  are  being  re- 
moved from  the  system  by  solution  relative  to  their 
abundances  in  the  rock.  Sedimentary  interbeds, 
which  are  estimated  to  compose  <  10%  of  the 
aquifer  volume,  may  yield  as  much  as  20%  of  the 
solutes  generated  within  the  aquifer.  Weathering 
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rate  of  the  aquifer  framework  of  the  eastern  Snake 
River  Plain  is  14  (Mg/sq  km)/yr  or  less  than  half 
the  average  of  the  North  American  continent.  This 
contrasts  with  the  rate  for  the  eastern  Snake  River 
basin,  34  (Mg/sq  km)/yr,  which  is  almost  identical 
to  the  average  for  the  North  American  continent. 
Identification  and  quantification  of  reactions  con- 
trolling solute  concentrations  in  groundwater  in 
the  eastern  plain  indicate  that  the  aquifer  is  not  an 
inert  bathtub  that  simply  stores  and  transmits  water 
and  solutes,  but  is  undergoing  active  diagenesis  and 
is  both  a  source  and  sink  for  solutes.  (Author's 
abstract) 
W87-O560O 


SPRING-RELATED  CARBONATE  ROCKS,  MG 
CLAYS,  AND  ASSOCIATED  MINERALS  LN 
PLIOCENE  DEPOSITS  OF  THE  AMARGOSA 
DESERT,  NEVADA  AND  CALIFORNIA, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ge- 
ology. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05602 


CONDITIONAL  STABILITY  CONSTANTS  AND 
BINDING  CAPACITTES  FOR  COPPER  (ID  BY 
DISSOLVED  ORGANIC  CARBON  ISOLATED 
FROM  SURFACE  WATERS  OF  THE  SOUTH- 
EASTERN UNITED  STATES, 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-05651 


WATER  AND  SOLUTE  MOVEMENT  LN  A 
HEAVY  CLAY  SOLL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05696 


ANALYSIS     OF    SOLUTE    MOVEMENT    LN 
STRUCTURED  SOLLS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05697 


SALT  TRANSPORT  LN  HEAVY  CLAY  SOLL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Land  and  Water  Use. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05698 


EFFECT  OF  ANION  EXCLUSION  ON  SOLUTE 
TRANSPORT  LN  SOLL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05699 


EVALUATING  A  MODEL  FOR  NITRATE 
LEACHING  LN  CLAY  SOILS  WITH  MACRO- 
PORES, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-0570O 


TRANSPORT     OF     SOLUTE     LN     HIGHLY 
STRUCTURED  SOLLS, 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05702 


DENTTRLFICATION     LN     GROUNDWATERS. 

PRINCIPLES  AND  METHODS  FOR  ITS  LDEN 

TLFICATION:  A  REVLEW  (LA  DENTTRIFICA 

TION    DANS    LES    EAUX    SOUTERRALNES 

PRINCIPES  ET  METHODES  DE  SON  LDENTI 

FICATION:  UNE  REVUE), 

Paris-6  Univ.  (France).  Lab.  de  Biogeochmie  des 

Isotopes  Stables. 

For  primary  bibliographic  entry  see  Field  5A. 


W87-05843 


STUDY    OF   THE    EARLY    HYDRATION    OF 
PORTLAND  CEMENT, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8F. 

W87-05865 


QUANTITATIVE  EXTRACTION  AND  CON- 
CENTRATION OF  SYNTHETIC  WATER- 
SOLUBLE  ACID  DYES  FROM  AQUEOUS 
MEDIA  USING  A  QUININE-CHLOROFORM 
SOLUTION, 

Tokyo  Coll.  of  Pharmacy  (Japan).  Lab.  of  Drug 
Metabolism  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-05881 


PRECONCENTRATION  OF  TRACE  ELE- 
MENTS FROM  AQUEOUS  SOLUTIONS  BY 
OSMOSIS, 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-05882 


POLAROGRAPHIC  STUDY  OF  THE  INTER- 
ACTION BETWEEN  HUMIC  ACLDS  AND 
OTHER  SURFACE-ACTIVE  ORGANICS  IN 
RIVER  WATERS, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Chemistry. 

K.  A.  Hunter,  and  K.  C.  Lee. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1489-1491,  December  1986.  2  fig,   1  tab,   16  ref. 

Descriptors:  *Polarographic  analysis,  •Surfactants, 
*Humic  acids,  *Rivers,  Riparian  waters,  Estuaries, 
Fluorescence,  Organic  compounds,  Spectral  analy- 
sis, Adsorption,  Accumulation. 

Surface-active  organic  substances  of  both  natural 
and  synthetic  origin  occur  in  natural  waters  and 
are  important  because  of  their  influence  on  interfa- 
cial  processes  involving  colloids  and  suspended 
solids.  The  surface  activity  of  river  water  humic 
acids  (HA)  was  studied  using  the  principle  of  sup- 
pression of  polarographic  streaming  maxima  by 
organics  that  absorb  on  the  mercury  electrode.  HA 
isolated  from  river  water  by  hydrophobic  adsorp- 
tion onto  Amberlite  XAD-2  were  found  to  be 
almost  four  times  more  effective  at  maximum  sup- 
pression than  natural  river  water  organics  as  a 
whole.  UV  and  fluorescence  measurements  indi- 
cated that  25-30%  of  total  dissolved  organics  were 
in  the  hydrophobic  HA  fraction.  HA's  were  found 
to  interact  interfacially  with  other  more  hydrophil- 
ic  organic  components  with  a  50%  decrease  in 
their  surface  activity.  Similar  interactions  were 
found  with  synthetic  surface-active  materials.  As- 
sociation of  organic  pollutants  with  HA  may  lead 
to  significant  accumulation  in  estuarine  sediments 
and  availability  to  filter-feeding  organisms.  The 
interactions  exhibited  by  HA  may  have  implica- 
tions for  measurement  of  other  properties  of  sur- 
face-active organics  and  of  HA  as  well  (adsorption 
of  HA  by  oxide  surfaces,  metal  complexation  prop- 
erties). (Airone-PTT) 
W87-05905 


INTERACTIONS  OF  HUMIC  ACLDS  AND  ALU- 
MINUM SALTS  LN  THE  FLOCCULATION 
PROCESS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05912 


STABILIZATION  OF  DISPERSED  MINERAL 
PARTICLES  BY  ADSORPTION  OF  HUMIC 
SUBSTANCES, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

M.  R.  Jekel. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1543-1554,  December  1986.  14  fig,  2  tab,  38  ref. 

West  German  Federal  Ministry  of  Research  and 


Technology  Grant  02-  WT  002. 

Descriptors:  'Humic  acids,  •Adsorption,  *Floccu- 
lation,  'Dissolved  solids,  Silica,  Kaolinite,  Estu- 
aries, Ozonation,  Mathematical  analysis. 

The  coagulation  of  suspended  silica  and  kaolinite 
particles  by  electrolytes  was  studied  by  a  photo- 
metric technique  in  the  presence  of  three  different 
humic  extracts  derived  from  the  Ruhr  River,  and 
from  the  groundwaters  of  Hannover-Fuhrberg  and 
Lake  Hohloh  in  West  Germany.  The  organic  sub- 
stances stabilize  the  dispersions  with  increasing 
dosages  due  to  the  adsorption  of  fractions  of  the 
dissolved  organic  carbon.  Adsorption  isotherms 
reveal  the  favorable  uptake  of  high-molecular- 
weight  substances  and  the  role  of  pH  and  electro- 
lyte content.  Stabilization  is  primarily  caused  by 
adsorbed  neutral  molecules.  The  adsorption  model 
developed  describes  the  isotherm  data  based  on 
three  different  fractions  and  can  be  used  to  predict 
the  stabilization  effects,  if  precipitation  of  calcium 
humate  can  be  excluded.  Colloid  stability  is  thus 
determined  by  the  free  surface  of  particles  and  can 
be  understood  in  relation  to  the  action  of  synthetic 
polymeric  stabilizers.  Study  of  the  physicochem- 
ical  role  of  humic  acids  in  the  stabilization  of 
colloids  will  help  identify  the  processes  involved  in 
the  microflocculation  effect  of  low  dose  ozonation, 
an  effect  poorly  understood  at  present.  (Airone- 
PTT) 
W87-05913 


FORMATION  EQUATION  OF  HALOGENAT- 
ED  ORGANIC  COMPOUNDS  WHEN  WATER 
IS  CHLORINATED, 

Yokohama  National  Univ.  (Japan).  Dept.  of  Safety 

and  Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05914 

2L.  Estuaries 


FUNDAMENTAL  RESEARCH  ON  ESTUARLES: 
THE  IMPORTANCE  OF  AN  INTERDISCIPLI- 
NARY APPROACH. 

National  Research  Council,  Washington,  DC. 
Commission  on  Physical  Sciences  Mathematics 
and  Resources. 

Studies  on  Geophysics.  National  Academy  Press, 
Washington,  DC.  1983.  NSF  Grant  No.  EAR-79- 
02358,  and  NOAA  Contract  No. 
NA80AAA04492.  79  p. 

Descriptors:  'Estuaries,  'Estuary  environment, 
*  Interdisciplinary  studies,  'Geology,  'Biota, 
'Chemical  properties,  Chemical  composition. 

The  basic  need  for  research  to  understand  the 
estuarine  processes  relating  estuarine  circulation, 
biota,  geology,  and  chemistry  is  examined,  it  is 
reccommended  that  the  primary  focus  of  future 
research  in  estuaries  should  be  on  interdisciplinary 
relations,  and  such  research  should  receive  in- 
creased support  to  provide  basic  framework  for 
informed  management  of  estuarine  systems.  Includ- 
ed is  a  review  of  the  uses  of  estuaries  and  the 
complexities  therein,  the  environmental  effects  of 
estuarine  biota,  the  variability  of  circulation  and 
mixing,  and  the  fate  and  effect  of  suspended  and 
dissolved  matter.  (Ram-PTT) 
W87-05253 


EUTROPHICATION  AND  THE  RATE  OF  DEN- 
ITRIFICATION  AND  N20  PRODUCTION  LN 
COASTAL  MARINE  SEDIMENTS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

S.  P.  Seitzinger,  and  S.  W.  Nixon. 

Limnology  and  Oceanography  LIOCAH,  Vol.  30, 

No.  6,  p  1332-1339,  November  1986.  1  fig,  1  tab,  29 

ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Eutrophication,  'Denitrification,  'Marine 
sediments,  'Rhode  Island,  'Narrangansett  Bay, 
'Nitrogen  compounds.'Coastal  waters,  'Nutrients, 
•Nitrogen  removal,  Inorganic  compounds,  Cores, 
Fluctuations,  Nitrates,  Wastewater  disposal,  Near- 
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shore  processes,  Benthic  environments,  Load  Dis- 
tribution. 

Large  (13  cu  m,  5  m  deep)  microcosms  with  cou- 
pled pelagic  and  benthic  components  were  used  to 
measure  the  effect  of  nutrient  loading  and  eutroph- 
ication  in  coastal  marine  ecosystems  of  Narragan- 
sett  Bay,  R.I.  on  the  rates  of  benthic  denitrification 
(N2)  and  N20  production.  After  3  months  of  daily 
nutrient  addidition,  average  denitrification  rates 
ranged  from  about  300  micromol  N/sq  m/h  in  the 
sediments  of  the  control  microcosm  to  880  in  the 
most  enriched  microcosm,  which  received  65  times 
the  nutrient  input  of  the  control.  Increases  in  the 
production  of  N20  were  more  dramatic  and  in- 
creased by  a  factor  of  about  100,  from  0.56  micro- 
mol N/sq  m/h  in  the  control  to  51  in  the  most 
enriched  microcosm.  Although  there  was  a  clear 
increase  in  the  denitrification  rate  in  the  more 
eutrophic  systems,  the  amount  of  fixed  nitrogen 
removed  was  a  constant  or  progressively  smaller 
fraction  of  the  nitrogen  input.  Even  in  the  most 
enriched  microcosm,  at  least  16%  of  the  N  input 
was  removed  by  denitrification.  (Author's  abstract) 
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CALCULATION  OF  WAVE-INDUCED  TURBU- 
LENT FLOWS  IN  ESTUARIES, 
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Descriptors:  *Turbulent  flow,  'Waves,  *Estuaries, 
•Mathematical  analysis,  'Model  studies,  *Humber 
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Mathematical  models,  Germany,  Wave  propaga- 
tion. 

The  kappa-epsilon  turbulence  model  which  relates 
the  eddy  viscosity  to  turbulent  kinetic  energy, 
kappa,  and  to  the  rate  of  its  dissipation,  epsilon, 
and  determines  the  distribution  of  these  two  quan- 
tities from  modeled  transport  equations,  was  em- 
ployed in  calculating  the  vertical  structure  of 
wave-induced  turbulent  flows  in  two-dimensional 
estuaries.  The  empirical  constants  in  this  model  are 
given  the  standard  values  cited  in  the  literature  and 
used  successfully  for  calculating  a  large  variety  of 
steady  flows;  they  are  not  tuned  to  the  oscillating 
flows.  The  free  surface  elevation  and  the  eddy- 
viscosity  distribution  were  also  calculated  as  a  part 
of  the  solution.  First,  calculations  performed  for 
oscillatory  laminar  flows  were  compared  with  ana- 
lytic solutions  to  ensure  the  proper  performance  of 
the  numerical  scheme.  The  turbulent  flow  in  a 
laboratory-estuary  model  with  one  end  closed,  and 
in  the  Humber  Estuary,  is  simulated  with  the  nu- 
merical model,  and  the  results  were  compared  with 
the  corresponding  flume  and  field  measurements. 
The  influence  of  frequency  and  roughness  may  be 
thereby  investigated.  The  results  indicate  that  the 
time  and  space  variation  of  the  velocity  field  and 
the  phase  lag  between  the  surface  slope  and  the 
horizontal  velocity  can  be  predicted  satisfactorily 
in  wave-induced  turbulent  flows.  (Author's  ab- 
stract) 
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Descriptors:  'Shallow  water,  *E1  Nino,  *Storms, 
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A  linear  shallow  water  model  on  an  equatorial 
beta-plane  is  driven  by  three  different  estimates  of 
the  heating  rate  perturbation  during  seven  seasons 
of  a  composite  El  Nino  episode.  In  two  cases,  the 
heating  perturbations  for  this  model  were  assumed 
to  be  closely  linked  to  the  pattern  of  sea  surface 
temperature  anomalies.  In  the  third,  the  heating 
was  related  to  direct  estimates  of  precipitation 


departures.  The  model-derived  winds  based  upon 
these  three  estimates  were  compared  to  one  an- 
other and  to  data  available  from  marine  weather 
reports.  An  analysis  of  area  averaged  winds,  sur- 
face latent  heat  fluxes  and  moisture  convergences 
shows  general  agreement  with  observations  over 
the  composite  El  Nino  seasons  for  the  results  of  all 
three  forcing  estimates,  although  the  model  results 
using  the  direct  precipitation  estimates  seem  gener- 
ally to  be  the  poorest.  A  second  analysis  explores 
the  similarity  of  smaller-scale  features  of  the  model 
results  to  the  observations.  This  suggests  that  the 
simple  parameterized  heating  using  sea  surface 
temperature  estimates  gives  the  only  solutions 
which  fairly  well  identify  smaller-scale  variations. 
(Author's  abstract) 
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It  is  now  widely  recognized  that  protozoa  play  a 
vital  role  in  regulating  energy  flow  and  nutrient 
cycling  in  marine  plankton  communities.  Indeed, 
we  now  have  evidence  that  some  microflagellates 
are  omnivorous  and  thus  may  be  important  con- 
sumers of  small  phytoplankton  as  well  as  bacteria. 
Clearly,  a  firmer  understanding  of  the  trophic  rela- 
tionships of  aquatic  protozoa  is  beginning  to 
emerge.  However,  we  still  know  very  little  about 
how  physical  variables  such  as  temperature  influ- 
ence growth  and  survival  of  these  protozoan  popu- 
lations. The  effect  of  temperature  on  the  rates  and 
extent  of  carbon  and  nitrogen  cycling  by  the  heter- 
otrophic microflagellate  Paraphysomonas  imper- 
forata  (diameter,  7  to  12  micron)  fed  with  the 
diatom  Phaeodactylum  tricornutum  was  investigat- 
ed over  an  ecologically  pertinent  temperature 
range  (14  to  26  C).  All  physiological  rates  investi- 
gated increased  with  increasing  temperature.  Q  sub 
10  values  were  similar  for  all  rate  changes  and 
were  comparable  to  those  which  have  been  report- 
ed for  other  protozoa.  In  contrast  to  all  rates, 
microflagellate  gross  growth  efficiency  and  cell 
volume  were  unaffected  by  temperature.  De- 
creases in  the  concentrations  of  particulate  carbon 
and  particulate  nitrogen  from  grazed  diatom  cul- 
tures also  were  similar  when  summed  over  the 
entire  growth  phase  of  the  microflagellate  popula- 
tion. Therefore,  the  proportions  of  ingested  carbon 
and  nitrogen  which  were  incorporated  or  reminer- 
alized  by  the  microglagellate  were  independent  of 
temperature  between  14  and  26  C.  At  temperatures 
above  18  C,  growth  rates  of  P.  imperforata  were 
greater  than  the  maximum  growth  rates  reported 
for  most  phytoplankton.  We  conclude  that  the 
impact  of  P.  imperforata  on  natural  phytoplankton 
communities  is  not  controlled  by  temperature 
above  18  C  but  may  be  affected  by  the  rate  at 
which  zooplankton  or  microzooplankton  prey  on 
the  microflagellate,  as  well  as  the  inability  of  the 
microflagellate  to  graze  efficiently  when  phyto- 
plankton are  present  at  low  cell  densities.  (Alexan- 
der-PTT) 
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In  a  typical  partially  well-mixed  estuary  the  tide- 
averaged  internal  circulation  comprises  an  up- 
stream-directed flow  of  saline  water  near  the 
bottom  and  a  downstream-directed  flow  of  less 
saline  water  near  the  surface.  The  salinity  increases 
continuously  from  zero  in  the  freshwater  part  of 
the  estuary,  to  that  of  the  receiving  coastal  waters. 
It  has  been  recognized  that,  in  some  cases,  evapo- 
ration can  exceed  runoff  from  precipitation.  The 
definition  of  'inverse  estuary'  is  where  the  internal 
circulation  is  inverse  to  that  in  a  classical  estuary. 
Tropical  estuaries  in  Australia  in  which  evapora- 
tion is  presumably  important,  have  received  very 
little  attention  from  physical  oceanographers.  The 
distribution  of  temperature  and  salinity  in  three 
tropical  Australian  estuaries  was  measured  in  Oc- 
tober 1983  in  the  hot  dry  season.  As  a  result  of 
evaporation,  a  salinity  maximum  zone  exists  near 
the  mouth  of  the  river,  where  downwelling  occurs, 
and  classical  and  an  inverse  internal  estuarine  cir- 
culation prevail,  respectively,  upstream  and  down- 
stream of  the  salinity  maximum  zone.  The  zone  of 
salinity  maximum  can  be  thought  of  as  a  high 
salinity  plug  inhibiting  so  much  the  mixing  of 
estuarine  and  ocean  waters  that  in  some  cases 
freshwater  does  not  reach  the  ocean.  (Alexander- 
PTT) 
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Observations  of  lateral  residual  circulation  patterns 
are  presented  for  three  sections  in  the  upper 
reaches  of  the  Tamar  Estuary.  The  data  include 
measurements  over  spring  and  neap  tidal  cycles, 
and  are  compared  with  predictions  from  a  depth- 
averaged,  numerical  model  of  the  lateral  circula- 
tion. The  model  shows  features  of  the  lateral  struc- 
ture which  also  occur  in  the  observed  data.  The 


51 


Field  2— WATER  CYCLE 
Group  2L — Estuaries 


.a 


I 

x 


computed  mass-transport  Strokes  drift  has  a  similar 
lateral  structure  at  spring  and  neap  tides  for  all 
sections,  and  is  up-estuary  in  the  deeper,  central 
part  of  a  section,  and  down-estuary  on  the  interti- 
dal  areas  near  the  banks.  A  distinctive  feature  of 
this  drift  is  the  reduction  in  lateral  structure  when 
axial  density  gradients  are  ignored.  The  mass-trans- 
port residual  current  has  a  characteristic  lateral 
structure  when  the  run-off  is  not  too  high.  The 
current  in  the  central  part  of  a  section  is  slow  (less 
than  a  few  cm/s),  and  may  be  up-  or  down-estuary, 
depending  on  the  magnitude  of  the  run-off.  The 
current  over  the  intertidal  areas  is  faster  (10  cm/s) 
and  directed  down-estuary.  This  distribution  con- 
sists of  three  components:  (a)  a  run-off  induced 
current  which  has  a  river-like  form,  (b)  density 
currents  which  are  up-estuary  in  the  deeper  part  of 
a  section  and  down-estuary  over  the  intertidal  and 
shallow  areas,  and  (c)  tidally-driven  currents 
which  have  a  similar  form  to  density  currents,  and 
whose  formation  depends  strongly  on  the  existence 
of  intertidal  areas.  Results  from  this  paper  are 
compared  with  published  observations  of  lateral 
circulation  patterns  for  several  other  estuaries. 
(Author's  abstract) 
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Considerable  effort  has  been  expended  over  the 
last  decade  to  more  fully  understand  the  physico- 
chemical  behavior  of  inorganic  constituents,  par- 
ticularly trace  metals,  across  the  river  water-sea- 
water  mixing  zone.  These  studies  have  often  result- 
ed in  conflicting  conclusions.  A  seasonal  study  of 
trace  metal  behavior  and  transport  in  the  Brazos 
River  estuary  was  conducted  in  the  winter,  spring 
and  fall  of  1981.  Surface  water  was  analyzed  for 
total  dissolved  Pb,  Cu,  Mn  and  Fe,  and  particulate 
Cd,  Pb,  Cu,  Mn  and  Fe.  Ancillary  data  included 
river  discharge,  total  suspended  matter,  pH,  major 
ions,  nutrients,  dissolved  and  particulate  organic 
carbon  and  humic  acid.  The  major  ions  were  gen- 
erally conservative  across  the  river  water-seawater 
mixing  zone;  however,  a  significant  input  of  alka- 
linity and  Ca  was  measured  in  the  spring,  attributa- 
ble to  cation  exchange  on  clays  and  sediment  dia- 
genetic  processes.  Distinct  concentration  maxima 
were  found  in  the  .3-1.0%  chlorinity  range  for 
dissolved  Pb  (0.06-0.9  nM),  Cu  (6-42  nM),  Mn  (2- 
290  nM)  and  Fe  (5-80  nM).  Particulate  metal  con- 
centrations showed  significant  seasonal  and  spatial 
variations:  Cd,  0.09-0.57  ppm;  Pb,  15-43  ppm;  Cu, 
12-32  ppm;  Mn,  250-1990  ppm  and  Fe  0.5-5.4%. 
Reducing  conditions  leading  to  diagenetic  remobi- 
lization  in  estuarine  sediments  are  proposed  to  be 
an  important  source  of  dissolved  metals  for  estua- 
rine water.  Calculations  of  dissolved  riverine  metal 
transport  to  the  ocean  that  include  estuarine  metal 
input  are  as  much  as  40  times  greater  than  when 
estuarine  processes  are  ignored.  (Alexander-PTT) 
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The  study  of  metal  speciation  depends  on  the 
availability  of  techniques  that  specifically  measure 
certain  well-defined  fractions  of  the  total  metal 
concentration.  The  free  fraction  for  instance  can  be 
measured  separately  by  direct  sensing  with  an  ion- 
selective  electrode  or  kinetically  by  anodic  strip- 
ping voltammetry  (ASV).  The  organic  speciation 
of  copper,  iron  and  zinc  in  estuarine  waters  is 
studied  using  electrochemical  techniques.  Com- 
plexing  capacities  for  copper  and  zinc  were  deter- 
mined by  cathodic  stripping  voltammetry  (CSV) 
of  their  complexes  with  respectively  catechol  and 
amino  pyrrolidine  dithiocarbamate  (APDC).  Iron 
speciation  was  studies  by  CSV  measurements  of 
dissolved  iron  before  ('free  iron')  and  after  acidifi- 
cation and  UV-irradiation  ('total  iron')  of  the  fil- 
tered samples.  Complexing  capacities  of  copper 
were  found  to  vary  between  .00000014  and 
.0000005  M  with  conditional  stability  constants 
between  9.2  and  10.3  in  the  Tamar  estuary.  Com- 
plexing capacities  of  zinc  were  less  at  between 
.00000004  and  .00000016  M  with  values  for  stabili- 
ty constant  between  8. 1  and  9.4.  Copper  complex- 
ing capacities  generally  decreased  with  increasing 
salinity,  and  variations  in  the  results  were  related 
to  high  concentrations  suggested  that  part  of  this 
element  was  associated  with  colloidal  material. 
The  total  dissolved  iron  concentration  in  samples 
from  the  River  Ribble  decreased  from  .000001  M 
at  low  salinity  to  .0000001  M  at  high  salinity,  but 
the  free  iron  concentration  was  found  to  decrease 
from  8  to  3  x  ten  to  the  minus  8th  power  M  over 
the  same  salinity  range,  which  may  be  compared 
with  the  calculated  solubility  of  iron  in  seawater  of 
2  x  ten  to  the  minus  8th  power  M.  Comparative 
experiments  showed  that  on  average  about  24%  of 
the  non-labile  iron  fraction  was  stabilized  by  or- 
ganic material,  the  rest  being  composed  of  inorgan- 
ic colloidal  material.  (Alexander-PTT) 
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The  Bardawil  lagoon  is  situated  in  the  north  of  the 
Sinai  Peninsula.  The  total  area  of  the  water  surface 
is  about  600  sq  Km,  and  the  average  water  depth  in 
the  lagoon  is  1.5-2  m.  The  lagoon  is  separated  from 
the  Mediterranean  Sea  by  an  80  km  long  sand 
barrier.  In  natural  conditions,  without  the  opening 
of  artificial  inlets,  the  water  salinity  of  the  lagoon 
may  exceed  10%,  and  the  lagoon  may  dry  out 
becoming  a  dry  salt  pan.  The  lagoon  is  situated  in  a 
microtidal  area,  in  which  the  longshore  sediment 
transport  is  dominant  for  morphological  changes. 
The  topographic  changes  in  tie  shoreline  around 
the  artificial  inlets  of  the  Bardawil  lagoon  were 
studied  using  aerial  photographs.  The  amount  of 
sediment  dredged  during  the  years  1970-1977  is 
about  50%  of  the  amount  predicted  in  1970.  It  is 
suggested  that  the  difference  between  the  two  is 
the  result  of  the  'new'  sediment  budget  of  the 
South-East  Mediterranean  due  to  the  effect  of 
Asswan  High  Dam.  (Alexander-PTT) 
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Dalhousie  Univ.,  Halifax  (Nova  Scotia).  Dept.  of 

Biology. 

R.  Cousens. 

Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 

Vol.  22,  No.  4,  p  495-507,  April  1986.  7  fig,  1  tab, 

23  ref. 

Descriptors:  'Brown  algae,  'Reproduction, 
'Coastal  waters,  'Nova  Scoria,  'Biomass,  'Algal 
growth,     'Annual     productivity,     Productivity, 


Canada,  Algae,  Standing  crops,  Growth,  Competi- 
tion, Waves,  Canopy. 

Quantitative  variation  in  reproduction  has  been 
studied  a  great  deal  in  higher  plants.  A  number  of 
generalizations  have  been  made  concerning  the 
relationships  between  the  investment  in  reproduc- 
tion and  environmental  variables.  Quantitative  var- 
iation in  reproduction  by  the  perennial  brown 
algae  Ascophyllum  nodosum  (L.)  Le  Jolis  was 
examined  around  the  coast  of  Nova  Scotia.  Annual 
reproductive  effort  is  defined  as  the  proportion  of 
net  annual  production  which  is  invested  in  repro- 
duction. This  is  distinct  from  the  reproductive 
proportion  of  biomass,  which  is  the  annual  repro- 
duction as  a  proportion  of  the  total  standing  crop 
including  vegetative  growth  from  previous  years. 
Variation  in  reproduction  around  the  coast  was 
considerable,  but  did  not  appear  to  follow  any 
directional  trends.  With  increasing  shelter  from 
wave  action  the  reproductive  standing  crop 
showed  a  marked  increase,  whereas  annual  repro- 
ductive effort  decreased.  No  clear  trend  in  repro- 
ductive effort  was  found  with  shore  level.  Overall, 
there  was  a  decrease  in  reproductive  effort  with 
increasing  standing  crop  and  the  raising  of  the 
algal  canopy.  This  is  discussed  in  relation  to  the 
intensity  of  competition.  (Alexander-PTT) 
W87-05491 


FISH  SPECIES  COMPOSITION  IN  NEW 
JERSEY  SALT  MARSHES:  EFFECTS  OF 
MARSH  ALTERATIONS  FOR  MOSQUITO 
CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Zoology  Graduate  Program. 
C.  W.  Talbot,  K.  W.  Able,  and  J.  K.  Shisler. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  2,  p  269-278,  March  1986. 
4  fig,  3  tab,  3 1  ref.  NJ  State  Mosquito  Commission 
Grant  NJAES  40503. 

Descriptors:  'Species  composition,  'Salt  marshes, 
•Marsh  management,  'Mosquito  control,  'New 
Jersey,  'Fish  populations,  Tidal  currents,  Seasonal 
variation,  Salinity,  Habitats,  Marshes,  Fish. 

Fish  species  composition  and  richness  were  com- 
pared among  an  unaltered  New  Jersey  salt  marsh 
and  marshes  altered  for  mosquito  control,  based  on 
monthly  seine  collections  over  a  year.  Impounded 
marshes  (stop-ditched  and  low-level  impound- 
ments) had  distinctly  different  fish  assemblages 
from  that  of  an  unaltered  marsh.  Marshes  altered 
by  open  marsh  water  management  (OMWM)  tech- 
niques had  tidal  flows  and  assemblages  similar  to 
that  of  an  unaltered  marsh.  The  most  pronounced 
dissimilarities  in  species  composition  were  attribut- 
able to  differences  in  salinity.  Freshwater  and  oli- 
gohaline  species  dominated  in  low  salinities,  such 
as  in  some  impounded  areas.  In  the  higher-salinity 
areas,  as  in  OMWM  and  unaltered  marshes,  a 
typical  estuarine  assemblage  was  abundant.  Move- 
ments of  some  species  from  OMWM  and  unaltered 
sites  in  winter  caused  characteristic  changes  in 
faunal  composition  and  abundance.  Among  im- 
poundments, however,  seasonal  patterns  of  species 
composition,  richness,  and  abundance  varied  in- 
consistently, regardless  of  type  of  alteration,  salini- 
ty and  habitat  preference  appeared  to  account  for 
most  of  the  variation  in  species  composition  and 
richness.  (Author's  abstract) 
W87-05497 


IN    VITRO    METABOLISM    AND    IN    VIVO 

BINDING    OF    BENZO(A)PYRENE    IN    THE 

CALD70RNIA   KHLD7ISH  (FUNDULUS   PAR- 

VD7INNIS)  AND  SPECKLED  SANDDAB  (CTTH- 

ARICTHYS  STIGMAEOUS), 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Pathology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O550O 


CONCENTRATED  BRINES  AS  HABITATS  FOR 
MICROORGANISMS, 

Bonn  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikrobio- 

logie. 

For  primary  bibliographic  entry  see  Field  2H. 
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V87-05552 


MATHEMATICAL  MODEL  STUDY  OF  TEDAL 
TRCULATION  IN  TOLO  HARBOUR,  HONG 
[ONG:  DEVELOPMENT  AND  VERIFICATION 
)F  A  SEMI-IMPLICIT  FINITE  ELEMENT 
CHEME, 

long  Kong  Univ.   Dept.  of  Civil   Engineering. 
1  W.  Li,  J.  H.  W.  Lee,  and  Y.  K.  Cheung, 
•roceedings     of    Institutional     Civil     Engineers 
•CIEAT,  Vol.  81,  Part  2,  p  569-592,  December 
986.  13  fig,  20ref. 

Jescriptors:  'Hydraulic  models,  *Hong  Kong, 
Harbors,  'Fourier  analysis,  'Tidal  basins,  'Model 
tudies,  'Hydrodynamics,  'Tidal  currents,  'Mathe- 
latical  models,  Standing  waves,  Bays,  Calibration, 
simulation. 

"he  tidal  circulation  in  Tolo  Harbor,  Hong  Kong, 
vas  computed  by  a  newly  developed  semi-implicit 
inite  element  model.  The  accuracy  and  efficiency 
if  the  unconditionally  stable  time-stepping  scheme 
re  confirmed  by  a  detailed  Fourier  analysis  and 
xtensive  tests  against  analytical  solutions  of  long 
vave  propagation  in  basins  of  varying  lateral  to- 
ography  and  bottom  bathymetry.  With  M2  tidal 
orcing  at  the  seaward  (open)  boundary,  the  model 
i  capable  of  reproducing  the  near  standing  wave 
nd  characteristic  circulation  in  the  bay.  Computed 
elocities  and  elevations  are  also  validated  against 
;ood  quality  field  data  in  a  verification  study.  It  is 
ound  that  accurate  input  tides  at  the  seaward 
oundary  of  the  model  are  needed  to  simulate  the 
iropagation  of  the  complex  shallow  water  tides  in 
study  area.  The  correctly  simulated  tidal  phase 
ag  between  the  open  boundary  and  inshore  is 
ound  to  be  at  variance  with  data  in  published  tide 
ables.  (Author's  abstract) 
V87-05568 


'HOTOMETRIC  DETERMINATION  OF  TIN, 
3RCONIUM,  NIOBIUM,  AND  TANTALUM  IN 
EA  ALGAE, 

'izikc-Khimicheskii  Inst.,  Odessa  (USSR). 
Jor  primary  bibliographic  entry  see  Field  5A. 
V87-05585 


XUSTER  ANALYSIS  APPROACH  TO  STUDY 
ffiAVY  METALS  DISTRD3UTION  IN  MARINE 
)RGANISMS, 

rhessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 

Jytical  Chemistry. 

'or  primary  bibliographic  entry  see  Field  5B. 

V87-05586 


'ACTORS  AFFECTING  SHORT-TERM  VARIA- 
HLITY  IN  SEDIMENT  PH  AS  A  FUNCTION 
JF  MARSH  ELEVATION  IN  A  VIRGINIA  ME- 
50HALENE  MARSH, 

South  Carolina  Univ.,  Columbia.  Belle  W.  Baruch 
list,  for  Marine  Biology  and  Coastal  Research, 
r.  G.  Wolaver,  J.  Zieman,  and  B.  Kjerfve. 
fournal  of  Experimental  Marine  Biology  and  Ecol- 
)gy  JEMBAM,  Vol.  101,  No.  3,  p  227-237,  No- 
vember 1986.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Marine  sediments,  'Hydrogen  ion 
xmcentration,  'Elevation,  'Salt  marshes,  Salinity, 
Virginia,  Transpiration,  Macrophytes,  Tidal  ef- 
fects. 

Vn  analysis  of  5  days  of  nearly  continuously  re- 
:orded  sediment  temperature,  pH,  and  radiation 
neasurements  along  a  transect  in  the  fringe  marsh 
)f  Carter  Creek,  Virginia,  suggests  that  there  was  a 
shift  in  control  over  short-term  pH  variability  from 
:idal  inundation  to  radiation  with  height  of  marsh 
surface  at  least  in  the  surficial  sediments.  There 
was  little  evidence  for  tidal  control  of  pH  variabili- 
ty at  depth  in  the  sediment  column.  However, 
biological  control  of  subsurface  pH  variability  was 
svident  both  near  the  tidal  creek  and  in  the  high 
marsh.  The  latter  zone  had  the  highest  pH  variabil- 
ity, with  diurnal  pH  excursions  up  to  two  units 
being  observed.  It  is  hypothesized  that  macrophyte 
transpiration  or  a  series  of  interlocking  mechanisms 
associated  with  photosynthesis  and  microbial  activ- 
ity were  responsible  for  the  pH  excursions  ob- 


served at  depth  in  the  marsh,  since  the  rapid 
changes  in  pH  were  triggered  at  sunrise  and  sunset. 
The  Targe  excursions  in  sediment  pH  in  the  high 
marsh  rhizosphere  suggest  that  geochemical  activi- 
ty may  be  dynamic  over  the  diurnal  cycle.  (Au- 
thor's abstract) 
W87-05589 


OCCURRENCE  AND  ECOLOGICAL  SIGNIFI- 
CANCE OF  VESICULAR  ARBUSCULAR  MY- 
CORRH1ZA  EN  THE  SALT  MARSH  ENVERON- 
MENT, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Dept.  of 

Ecology  and  Ecotoxicology. 

J.  Rozema,  W.  Arp,  J.  Van  Diggelen,  M.  Van 

Esbroek,  and  R.  Broekman. 

Acta  Botanica  Neerlandica  ABNRAN,  Vol.  35, 

No.  4,  p  457-467,  November  1986.  3  fig,  1  tab,  41 

ref. 

Descriptors:  'Mycorrhiza,  'Plant  pathology, 
•Fungi,  'Plant  diseases,  'Salt  marshes,  'Marshes, 
•Salinity,  Salts,  Diseases,  Plant  growth,  Infection, 
Sodium,  Sodium  chloride,  Phosphorus,  Potassium, 
Leaves,  Roots,  Water  transport,  Stomata,  Photo- 
synthesis. 

The  infection  by  vesicular  arbuscular  mycorrhizal 
fungi  (VAM)  of  various  salt  marsh  plant  species 
has  been  estimated  and  compared.  This  kind  of 
infection  appeared  to  be  high  or  intermediate  and 
frequent  in  Aster  tripolium,  Plantago  maritima, 
Glaux  maritima  and  Festuca  rubra  ssp.  litoralis, 
rare  or  absent  in  Spartina  angelica,  Triglochin  mar- 
itima, Juncus  gerardii,  J.  maritimus,  Atriplex  has- 
tata  and  Suaeda  maritima  and  variable  or  interme- 
diate in  Salicornia  dolichostachya  and  S.  brachys- 
tachya.  The  sodium  content  of  shoots  of  mycorrhi- 
zal Aster  tripolium  plants  was  lower  than  of  non- 
mycorrhizal  plants  when  grown  at  300  mM  NaCl. 
The  potassium  and  phosphorus  content  of  the 
shoot  was  not  significantly  affected  by  the  pres- 
ence of  mycorrhiza.  Improved  growth  of  mycorr- 
hizal plants  of  Aster  tripolium  under  salinity  stress 
could  be  related  to  increased  water  uptake  by 
mycorrhizal  roots.  The  causes  of  increased  water 
uptake  in  mycorrhizal  plants  are  discussed  in  terms 
of  reduced  root  resistance  to  water  transport  and 
its  consequences  for  prolonged  stomatal  opening 
and  increased  photosynthesis.  (Author's  abstract) 
W87-05613 


ADAPTATION  OF  ESTUARENE  ECOSYSTEMS 
TO  THE  BIODEGRADATION  OF  NITRILO- 
TRIACETIC  ACED:  EFFECTS  OF  PREEXPO- 
SURE, 

North  Carolina  Univ.  at  Chapel  Hill.   Dept.  of 
Environmental  Sciences  and  Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05617 


TRACE  METALS  EN  MUSSELS  TRANSPLANT- 
ED TO  SAN  FRANCISCO  BAY, 

Moss  Landing  Marine  Labs.,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O5650 


SOILS  AND  SOLUTE  PATTERNS  EN  RE- 
CLAIMED ESTUARENE  MARSHLAND  EN 
SOUTH-EAST  ENGLAND, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field   2G. 

W87-05701 


SEDIMENT  EN  MUGU  LAGOON,  VENTURA 
COUNTY,  CALIFORNIA, 

Soil  Conservation  Service,  Davis,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05773 


BIOGENIC  EFFECTS  ON  DEVELOPMENT  OF 
MAGNETIC  FABRICS  EN  COASTAL  GEORGIA 
SEDIMENTS, 

Georgia  Univ.,  Athens.  Dept.  of  Geology. 

R.  M.  Chernow,  R.  W.  Frey,  and  B.  B.  Ellwood. 

Journal  of  Sedimentary  Petrology  JSEPAK,  Vol. 


56,  No.  1,  p  160-172,  January  1986.  8  fig,  5  tab,  53 
ref. 

Descriptors:  'Sediments,  'Coastal  marshes,  'Mag- 
netic studies,  'Magnetic  fabrics,  'Bioturbated  sedi- 
ments, Intertidal  sediments,  Anisotropy,  Magnetic 
susceptibility,  Deposition,  Benthos,  Magnetite, 
Sapelo  Island,  Georgia. 

Anisotropy  of  magnetic  susceptibility  (ASM) 
measurements,  used  to  characterize  the  fabric  of 
magnetic  grains  in  sediments,  have  provided  useful 
information  concerning  primary  and  secondary 
depositional  processes.  Primary  fabrics  may  be  dis- 
rupted by  a  variety  of  physical,  chemical,  and 
biological  processes.  This  study  examined  the  pos- 
sible influences  that  burrowing  organisms  exert 
upon  the  development  and  disruption  of  sedimenta- 
ry fabrics  in  selected  intertidal  substrates  by  meas- 
uring the  AMS  in  sediments  containing  artificially 
emplaced  magnetite  grains.  Some  bioturbated  sedi- 
ments exhibited  primary  fabric  characteristics, 
typified  by  horizontal  long-  and  intermediate-axial 
inclinations,  near-vertical  short-axis  inclinations, 
and  AMS  parameters  V  >  45  degrees  and  Q  < 
0.69.  A  primary  magnetic  foliation  suggests  that 
secondary  physical,  rather  than  biological,  process- 
es were  responsible  for  the  observed  fabric.  Evi- 
dently, the  activities  of  burrowing  organisms  ini- 
tially expanded  the  sediments,  permitting  subse- 
quent grain  settling  and  readjustment.  Both  gravi- 
tational and  hydrodynamic  forces  may  reorient 
such  grains,  creating  an  improved  but  secondary 
magnetic  fabric.  These  primary  characteristics  in- 
dicate that  bioturbation  per  se  does  not  necessarily 
result  in  a  permanent,  random,  secondary  fabric. 
Furthermore,  some  open  burrows  serve  as  sedi- 
ment traps:  repeated  burrow  excavation  and  pas- 
sive filling  results  in  a  mosaic  of  individual,  non- 
random  depositional  fabrics  within  the  substrate. 
(Authors'  abstract) 
W87-05859 


SPATIAL  AND  TEMPORAL  CHANGES  EN 
LOUISIANA'S  BARATARIA  BASIN  MARSHES, 
1945-1980, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

C.  E.  Sasser,  M.  D.  Dozier,  J.  G  Gosselink,  and  J. 

M.Hill. 

Environmental  Management  EMNGDC,  Vol.  10, 

No.  5,  p  671-680,  September  1986.  6  fig,  2  tab,  21 

ref. 

Descriptors:  'Wetlands,  'Coastal  marshes,  'Coast- 
al zone  management,  'Canals,  'Wetlands,  'Saline 
water  intrusion,  Remote  sensing,  Subsidence,  Envi- 
ronmental effects,  Louisiana. 

Wetland  degradation  and  loss  to  open  water  are 
problems  of  serious  concern  in  southern  Louisiana, 
a  region  that  has  40%  of  all  remaining  coastal 
wetlands  in  the  48  contiguous  states.  A  computer- 
ized geographic  information  system  with  site-spe- 
cific change-detection  capabilities  was  developed 
to  document  amounts,  rates,  locations,  and  se- 
quences of  loss  of  coastal  marsh  to  open  water  in 
Barataria  Basin,  Louisiana.  Land-water  interpreta- 
tions based  on  1945,  1956,  1969,  and  1980  aerial 
photographs  were  used  as  input,  and  a  modified 
version  of  the  Earth  Resources  Laboratory  Appli- 
cations Software  developed  by  the  National  Aero- 
nautics and  Space  Administration  was  used  as  a 
spatial  data  base  management  system.  Analysis  of 
these  data  sets  indicates  that  rates  of  marsh  loss 
have  increased  from  0.36%  per  year  in  the  1945-56 
period,  to  1.03%  per  year  in  1956-69,  and  to  1.96% 
per  year  in  1969-80.  The  patterns  of  marsh  loss 
indicate  that  the  combination  of  processes  causing 
degradation  of  the  marsh  surface  does  not  affect  all 
areas  uniformly.  Marsh  loss  rates  have  been  high- 
est where  freshwater  marshes  have  been  subject  to 
saltwater  intrusion.  The  increase  in  the  wetland 
loss  rates  corresponds  to  accelerated  rates  of  sub- 
sidence and  canal  dredging  and  to  a  cumulative 
increase  in  the  area  of  canals  and  spoil  deposits. 
(Authors'  abstract) 
W87-05876 


53 


Field  2— WATER  CYCLE 


\ 

a. 
i 

as 


1 


Group  2L — Estuaries 

EFFECTS  OF  SEDIMENTATION  ON  REMOV- 
AL OF  FAECAL  COLIFORM  BACTERIA 
FROM  EFFLUENTS  IN  ESTUARINE  WATER, 

Clyde    River    Purification    Board,    East    Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-059O6 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


DESALTING  BY  REVERSE  OSMOSIS  AT 
YUMA  DESALTING  PLANT, 

Bureau  of  Reclamation,  Yuma,  AZ.  Yuma  Projects 
Office. 

K.  M.  Trompeter,  and  S.  H.  Suemoto. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  427-437,  5  fig. 

Descriptors:  'Desalination  plants,  *Yuma,  'Arizo- 
na, 'Reverse  osmosis,  Desalination,  Sedimentation, 
Lime  softening,  Filtration,  Scaling,  Construction. 

The  pretreatment  and  desalting  systems  at  Yuma 
Desalting  Plant,  Yuma,  Arizona  include  sedimenta- 
tion, partial  lime  softening,  filtration,  scale  inhibi- 
tors, and  the  reverse  osmosis  desalting.  Other  plant 
features  are  office,  maintenance  areas,  computer 
control,  energy  recovery,  and  improving  perform- 
ance of  treatment  by  use  of  Test  Train.  The  com- 
pleted works  include  intake,  sedimentation  basin, 
bypass  drain,  and  switchyard.  Construction  is  in 
progress  on  Solid  Contact  Reactors,  Dual-Media 
filter  and  clearwells,  chemical  storage  and  han- 
dling areas  as  well  as  the  Test  Train.  Yet  to  be 
constructed  are  Desalting  Plant  Building,  railway 
siding,  disposal  pipeline,  and  disposal  site,  and  the 
installation  of  process  pumps  and  turbines,  comput- 
er control  system,  and  desalting  equipment.  (See 
also  W87-05165)  (Lantz-PTT) 
W87-O5205 


POTENTIAL  FOR  UTILIZATION  OF  BRACK- 
ISH GROUNDWATER, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05227 


3B.  Water  Yield  Improvement 


ENHANCED  RECOVERY  OF  GROUNDWATER 
FROM  THE  UNSATURATED  ZONE:  THE 
OGALLALA  CASE, 

Texas  Agricultural   Experiment   Station,  College 

Station. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05223 


RESEARCH  CONTRIBUTIONS  TO  WATER 
CONSERVATION  TECHNOLOGD2S, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
W.  M.  Lyle,  and  E.  A.  Hiler. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  297-308,  27 
ref. 

Descriptors:  'Water  conservation,  'Research  pri- 
orities, 'Agriculture,  'Irrigation  practices,  Supple- 
mental irrigation,  Deficity  irrigation,  Yield,  Cost- 
benefit  analysis,  Cropping,  Irrigation,  Groundwat- 
er, Surface  water. 

Agriculture  accounts  for  70  to  75%  of  the  water 
used  in  Texas.  Eighty-two  percent  of  this  is  from 
groundwater,  a  nonrenewable  resource  in  the  High 
Plains  which  is  being  mined.  The  declining  water 
supplies  in  Texas  have  made  it  imperative  for 
research  to  concentrate  on  maximizing  the  efficien- 


cy of  the  total  water  resource,  which  includes 
rainfall,  and  to  concentrate  much  of  the  irrigation 
research  on  supplemental  or  deficit  irrigation.  The 
term  supplemental  irrigation  is  used  primarily 
where  a  continental  type  climate  produces  signifi- 
cant rainfall  during  the  spring  through  fall  growing 
season.  In  this  case,  irrigation  truly  supplements 
the  variable  growing  season  rainfall  which  plays  an 
important  role  in  water  management  decisions. 
The  term  deficit  irrigation  may  also  be  applicable 
because  the  applied  water  or  applied  water  plus 
rainfall  is  inadequate  to  supply  the  amount  of  mois- 
ture necessary  for  maximum  crop  yield.  In  many 
areas,  rising  energy  costs  and  declining  water  sup- 
plies are  changing  management  strategies  and  atti- 
tudes to  that  of  maximizing  yields  on  the  basis  of 
per  unit  water  applied  rather  than  per  unit  area. 
Where  water  is  very  limited  relative  to  land  area, 
the  economic  objective  should  be  to  maximize  net 
profit  over  the  total  available  land  area.  Numerous 
areas  in  which  research  has  contributed  to  this 
(cropping,  land  forming,  irrigation  scheduling,  and 
irrigation  application  systems  and  strategies)  are 
discussed.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05239 

3C.  Use  Of  Water  Of  Impaired 
Quality 


IRRIGATION  WITH  SALINE  GROUNDWAT- 
ER AS  A  STRATEGY  FOR  SALINITY  CON- 
TROL IN  THE  SHEPPARTON  REGION  OF 
NORTHERN  VICTORIA. 

Victoria  Dept.  of  Agriculture,  Tatura  (Australia). 
Irrigation  Research  Inst. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  255-264,  2  tab, 
15  ref. 

Descriptors:  'Irrigation  practices,  'Saline  water, 
•Salinity,  'Water  quality  control,  'Victoria,  'Aus- 
tralia, 'Groundwater  irrigation,  'Impaired  water 
use,  Groundwater  quality,  Cost  analysis,  Victoria. 

There  is  scope  to  use  considerable  volumes  of 
moderately  saline  groundwater  for  irrigation  in  the 
Shepparton  Region  of  Northern  Victoria.  Perenni- 
al pastures  can  be  irrigated  safely  with  water  of 
salinity  up  to  1.0  dS/m  and  water  of  higher  salinity 
can  be  used  on  other  more  tolerant  crops,  such  as 
lucerne.  Where  necessary  the  addition  of  low 
levels  of  calcium  (1-3  mo./cu  m)  to  the  groundwat- 
er can  prevent  dispersion  and  maintain  the  ex- 
changeable sodium  percentage  of  the  soil  at  an 
acceptable  level.  This  ability  to  use  the  groundwat- 
er for  irrigation  allows  a  strategy  for  salinity  and 
water  table  control  to  be  adopted  which  is  based 
primarily  on  the  on-farm  pumping  and  re-use  of 
groundwater.  Such  an  on-farm  strategy  has  a 
number  of  benefits  over  previous  proposals  includ- 
ing those  which  re-use  substantial  amounts  of 
groundwater  (up  to  50%)  though  dilution  in  the 
water  supply  system.  These  include:  matching  irri- 
gation water  salinity  to  suit  particular  crops,  soils 
and  management  methods;  maximizing  the  produc- 
tive use  of  groundwater  and  thereby  minimizing 
the  amount  of  salt  outfallen  to  the  Murray  River; 
farmer  owned  and  operated  pumps  cost  less  than 
State  owned  pumps;  on-farm  methods  potentially 
apply  to  the  whole  area  of  the  irrigated  lands;  and 
greater  flexibility  of  irrigation  management  includ- 
ing the  opportunity  to  irrigate  during  winter.  The 
main  uncertainty  associated  with  the  on-farm  ap- 
proach is  whether  aquifer  salinity  may  deteriorate 
because  of  intrusion  of  water  from  more  saline 
aquifers.  (See  also  W87-05165)  (Lantz-PTT) 
W87-05188 


REUSING  SALINE  DRAINAGE  WATERS  FOR 
IRRIGATION:  A  STRATEGY  TO  REDUCE 
SALT  LOADING  OF  RIVERS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 
J.  D.  Rhoades. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July   13-15, 


1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  455-464,  10  ref. 

Descriptors:  'Water  reuse,  'Impaired  water  use, 
•Saline  water,  'Irrigation  practices,  Rivers,  Water 
quality  control,  Saline  soils,  Crop  yield. 

A  strategy  to  control  the  salinity  of  river  systems  is 
to  intercept  drainage  returns  before  they  are  mixed 
back  in  the  river,  and  to  use  them  for  irrigation  by 
substituting  them  for  the  river  water  normally  used 
for  irrigation  at  certain  periods  during  the  irriga- 
tion season  of  certain  crops  in  the  rotation.  When 
the  drainage  water  quality  is  such  that  its  potential 
for  reuse  is  exhausted  then  this  drainage  is  dis- 
charged to  evaporation  ponds.  This  strategy  con- 
serves water,  sustains  crop  production,  minimizes 
the  salt  loading  of  rivers,  and  reduces  the  amount 
of  river  water  diverted  for  irrigation.  Its  primary 
objectives  are  to  substitute  drainage  water  for 
some  of  the  river  water  used  for  irrigation  without 
significant  yield  reduction,  loss  in  cropping  flexibil- 
ity, or  change  in  current  farming  operations.  The 
strategy  is  to  irrigate  salt  sensitive  crops  (lettuce, 
alfalfa,  etc)  in  the  rotation  with  river  water  and  salt 
tolerant  crops  (cotton,  sugar  beets,  wheat,  etc) 
with  drainage  water.  For  the  tolerant  crops,  the 
switch  to  drainage  water  would  usually  occur  after 
seedling  establishment.  The  feasibility  of  this  strat- 
egy is  supported  by  the  following:  (1)  the  maxi- 
mum soil  salinity  in  the  rootzone  resulting  from 
continuous  use  of  drainage  water  will  not  occur 
when  such  water  is  only  used  for  a  fraction  of  the 
time;  (2)  substantial  alleviation  of  salt  build-up 
resulting  from  irrigation  of  salt  tolerant  crops  with 
drainage  water  will  occur  during  the  time  salt- 
sensitive  crops  are  irrigated  with  river  water;  (3) 
proper  preplant  irrigation  and  careful  irrigation 
management  during  germination  and  seedling  es- 
tablishment leaches  salts  out  of  the  seed  area  and 
from  shallow  soil  depths;  and  (4)  data  obtained  in 
field  experiments  to  data  support  the  credibility  of 
this  'cyclic'  reuse  strategy.  That  this  strategy  is 
valid  has  yet  to  be  established  because  the  long- 
term  consequences  have  not  yet  been  fully  evaluat- 
ed. (See  also  W87-05165)  (Lantz-PTT) 
W87-05207 


IRRIGATION  AS  A  SOLUTION  TO  SALINITY 
PROBLEMS  OF  RIVER  SYSTEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 
Engineering. 

G.  R.  Dutt,  D.  A.  Pennington,  and  F.  Turner. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  465-472,  8  tab, 
8  ref. 

Descriptors:  'Water  reuse,  'Irrigation  practices, 
•Saline  water,  ^Colorado  River,  *Impaired  water 
use,  Salinity,  Agriculture,  Water  quality  control, 
Saline  soils,  Crop  yield. 

Since  legislation  in  the  United  States  requires  that 
no  further  increase  in  salinity  in  river  systems  be 
allowed,  methods  of  diverting  the  flow  of  highly 
saline  water  from  river  systems  must  be  found.  The 
strategy  to  deal  with  this  problem  on  the  Colorado 
River,  as  formulated  by  the  Bureau  of  Reclama- 
tion, was  to  first  identify  several  saline  flows  into 
the  river.  An  alternative  to  desalinization  would  be 
the  construction  of  saline  irrigation  projects  close 
to  the  mouth  of  the  tributaries  with  a  river  system. 
Using  the  Colorado  river  system  as  an  example, 
the  quality  of  the  waters  to  be  diverted  is  consid- 
ered. It  should  be  noted  that  over  95%  of  the 
waters  to  be  diverted  from  the  river  have  an 
electrical  conductivity  of  less  than  7.2  d/Sm.  Ari- 
zona farmers  have  long  recorded  the  use  of  well 
waters  of  this  conductivity.  Although  farms  using 
these  highly  saline  waters  are  severely  restricted  in 
choice  of  crops,  their  farms  none  the  less  form 
valid  economic  units.  Soils  chosen  to  be  irrigated 
with  saline  waters  should  be  deep,  highly  permea- 
ble, and  capable  of  being  drained  by  either  surface 
or  well-drainage  systems.  To  minimize  water  stor- 
age the  area  should  be  capable  of  producing  corps 
over  a  12-month  period.  In  addition,  these  projects 
should  be  located  so  that  the  brine  created  by 
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drainage  can  be  disposed  of  in  either  evaporation 
ponds  or  to  a  drain.  Irrigation  systems  used  should 
x  of  the  precision  type,  that  is,  dead-level  basin  or 
Furrows  or  possibly  drip  irrigation.  If  possible,  a 
relatively  good  quality  water  should  be  available 
for  germination.  Germination  should  be  accom- 
plished by  sprinkler,  alternate  furrow  or  drip  meth- 
ods. Special  shaping  of  beds  to  avoid  salt  buildup  is 
dso  helpful.  (See  also  W87-05165)  (Lantz-PTT) 
IV87-05208 


USE  OF  SALINE  WASTE  WATER  FROM 
ELECTRICAL  POWER  PLANTS  FOR  IRRIGA- 
ITON, 

Utah  State  Univ.,  Logan. 

fL  J.  Hanks,  R.  F.  Nielson,  R.  L.  Cartee,  and  L.  S. 
(Villardson. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
as,  Boston,  Massachusetts.  1984.  p  473-482,  8  fig,  1 
ab,  4  ref. 

Descriptors:  'Wastewater  irrigation,  •Power- 
plants,  *Saline  water,  'Industrial  wastewater,  Hun- 
ington,  Utah,  Irrigation  practices,  Wastewater  dis- 
x>sal,  Saline  soils,  Salts. 

Research  on  the  use  of  saline  water  for  irrigation 
las  been  conducted  since  1977  at  Huntington,  Utah 
with  cooling  water  from  the  Utah  Power  and 
Light  Company  Huntington  plant.  Water  is  partial- 
y  'consumed'  as  it  is  recycled  in  the  evaporation- 
cooling  system  of  the  power  plant  until  the  salinity 
)f  the  water  reaches  a  high  level  at  which  time  it  is 
iisposed  of  as  'waste'water.  This  wastewater  is 
lehvered  to  a  holding  pond  from  which  it  is 
pumped  onto  an  adjacent  farm  for  irrigation.  The 
wastewater  is  used  for  irrigation  to  increase  crop 
production  as  well  as  disposing  of  the  wastewater. 
Controlled  irrigation  use  has  been  found  to  be  the 
jest  economic  alternative  for  disposing  crop  pro- 
duction caused  by  use  of  water  for  power  plant 
cooling  rather  than  for  irrigation.  The  process  of 
evaporation  during  the  cooling  phase  of  power 
plant  operation  is  analogous  to  the  evapotranspira- 
son  process  under  crop  production.  Irrigation 
water,  with  a  certain  concentration  of  salts,  is 
subject  to  evaporation  and  transpiration  by  crops. 
rhe  water  lost  to  the  atmosphere  is  essentially  pure 
water  which  leaves  the  salt  in  the  remaining  liquid 
solution  in  the  soil.  The  salinity  of  the  soil  solution 
increases  as  the  number  of  evaporation  (E)  or 
jvapotranspiration  (ET)  cycles  increases.  In  a  river 
lystem,  water  is  diverted  for  irrigation  at  many 
points  along  the  way  and  return  flow  or  drainage 
from  irrigation  is  returned  to  the  river.  Thus  the 
river  water  generally  becomes  more  saline  in  a 
downstream  direction.  Five  years  of  experience  at 
Huntington,  Utah  shows  a  stability  in  production 
For  forage  and  grain  crops  but  a  continuing  pro- 
duction decrease  on  root  crops.  Work  will  contin- 
ue and  specific  ion  effects  will  be  evaluated  to 
determine  their  importance  for  long  term  manage- 
ment. (See  also  W87-05165)  (Lantz-PTT) 
W87-05209 


SALT  GRADIENT  SOLAR  PONDS. 

Corps  of  Engineers,  Tulsa,  OK. 
rN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  493-502,  5  fig,  1 
tab. 

Descriptors:  *Salt  gradients,  *Solar  ponds,  'Trus- 
cott  Brine  Lake,  'Brines,  'Wichita  River,  Water 
reuse,  Arkansas  River,  Red  River,  Electric  power- 
plants,  Cost  analysis,  Economic  aspects. 

The  Truscott  Brine  Lake  is  being  constructed  to 
impound  highly  brackish  water  from  a  number  of 
sources  which  would  normally  flow  into  the  Wich- 
ita River,  a  tributary  of  the  Red  River  in  Knox 
County,  Texas.  A  35.4-km  (22-mile)  pipeline  is 
being  constructed  to  carry  the  brines  from  their 
primary  source  to  the  Truscott  Brine  Lake  site. 
The  reservoir  is  designed  to  contain  100  years  of 
brine  emissions  from  three  chloride  emission  areas 


in  the  Wichita  River  Basin.  The  solar  ponds  and 
power  generating  facilities  would  be  located  in  the 
Bluff  Creek  arm  of  Truscott  Brine  Lake,  which  is 
approximately  four  miles  due  west  of  Truscott, 
Texas.  As  currently  designed,  the  Truscott  Brine 
Lake  solar  pond  project  is  marginally  uneconomi- 
cal because  of  the  limitations  in  size  dictated  by 
present  extent  of  experience  with  large  ponds,  but 
there  is  good  reason  to  believe  that  ultimately  solar 
pond  power  plants  can  be  economical  in  the  Ar- 
kansas-Red River  Basin.  A  study  conducted  by  the 
Jet  Propulsion  Laboratory,  concluded  that  solar 
ponds  have  the  potential  to  supply  5.5  quads  of 
thermal  energy  and  3.5  quads  of  electric  energy 
nationally  which  combined  represents  about  7%  of 
the  projected  energy  demand  in  the  year  2000.  The 
Red  River  Basin  has  the  potential  to  supply  1.4 
quads  of  thermal  energy  and  2.0  quads  of  electric 
energy.  Other  benefits  that  tend  to  offset  the  only- 
marginal  attractiveness  of  the  project  when  consid- 
ered strictly  from  a  financial  point  of  view  include: 
advances,  resolution  of  technical  uncertainties,  res- 
olution of  economic  uncertainties,  developing  solar 
pond  expertise  for  U.S.  manufacturers  and  design- 
ers, and  support  demonstrated  by  local  interests  in 
solar  ponds.  (See  also  W87-05165)  (Lantz-PTT) 
W87-05211 


POTENTIAL  FOR  UTILIZATION  OF  BRACK- 
ISH GROUNDWATER, 

Texas  Dept.  of  Water  Resources,  Austin. 
J.  D.  Beffort. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  111-126,  3 
fig,  3  tab,  5  ref. 

Descriptors:  'Impaired  water  use,  'Brackish 
water,  'Groundwater  management,  'Desalination, 
'Texas,  Distillation,  Electrodialysis,  Reverse  os- 
mosis, Cost  analysis,  Groundwater  quality,  Saline 
water  intrusion,  Brine,  Brine  disposal. 

Extensive  development  and  use  of  groundwater  in 
Texas  has  resulted  in  several  types  of  problems, 
some  local  in  nature,  others  more  widespread.  In 
West  Texas,  the  rate  of  water  use  from  the  High 
Plains  (Ogallala)  Aquifer  for  agriculture  and  other 
purposes  far  exceeds  the  rate  of  natural  recharge; 
and  along  parts  of  the  Gulf  Coast,  large-scale 
pumpage  of  groundwater  has  resulted  in  land  sur- 
face subsidence,  saline  water  encroachment,  and 
fault  activation.  Problems  of  water  quality,  both 
from  natural  and  man-made  causes,  affect  the  suit- 
ability of  water  that  is  available  from  portions  of 
most  of  Texas'  aquifers.  Moreover,  groundwater, 
ulike  surface  water,  is  the  property  of  the  overly- 
ing landowner,  and  its  use  is  subject  to  very  few 
limitations.  Of  the  17.9  million  acre-ft  of  water  that 
Texans  currently  use  annually,  about  10.9  million  is 
from  groundwater  sources.  Solutions  to  the  present 
local  and  projected  statewide  water  supply  deficits 
are  not  to  be  limited  to  any  one  method,  but  will 
require  both  conventional  and  innovative  means. 
Additional  groundwater  and  surface  water  devel- 
opment will  be  employed  to  the  extent  possible, 
while  conservation,  reuse,  desalinization,  and 
weather  modification  will  assume  roles  of  increas- 
ing importance.  This  paper  deals  with  the  potential 
in  Texas  for  the  desalinization  of  brackish  ground- 
water to  augment  sources  of  supply  in  some  areas 
of  the  state.  Desalinization  processes  presented  are: 
(1)  distillation;  (2)  electrodialysis;  and  (3)  reverse 
osmosis.  Desalinization  costs,  brine  disposal  and 
potential  deslinization  development  in  Texas  are 
discussed.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05227 


DOWN  TO  THE  VERY  LAST  DROP, 

N.  Meyers. 

Nature  NATO  AS,  Vol.   322,   No.   6081,   p   677, 

August  1986. 

Descriptors:  'Israel,  'Water  shortage,  'Water  con- 
servation, 'Wastewater  irrigation,  Cotton, 
Aquifers,  Water  pollution  prevention. 

Israel  is  now  suffering  the  worst  water  shortage  in 
its  history  despite  having  one  of  the  most  compre- 
hensive water  planning  systems  in  the  world.  The 


past  three  years  were  not  particularly  dry,  but  the 
country  has  simply  used  more  water  than  it  can 
supply.  What  is  needed  is  a  policy  to  build  up  a 
national  water  reserve  equal  to  three  years'  con- 
sumption. Cotton  acreage  is  being  reduced  this 
year  as  an  emergency  conservation  measure.  Ad- 
vocates of  cotton  maintain  that  it  can  be  irrigated 
with  sewage  water,  but  this  could  be  potentially 
dangerous  because  of  the  possibility  of  introducing 
pollutants  into  the  aquifer.  It  is  proposed  that 
sewage  irrigation  be  limited  to  areas  such  as  the 
semi-arid  Negev  where  there  is  practically  no 
danger  of  polluting  important  aquifers.  (Michael- 
PTT) 
W87-05256 


LEAF-SURFACE  PROPERTIES  IN  RELATION 
TO  TOLERANCE  OF  SALT  SPRAY  IN  FES- 
TUCA  RUBRA  SSP.  LITORALIS  (G.  F.  W. 
MEYER)  AUQUD2R, 

Welsh  Plant  Breeding  Station,  Aberystwyth. 

M.  O.  Humphreys,  M.  P.  Kraus,  and  R.  G.  Wyn 

Jones. 

New  Phytologist  NEPHAV,  Vol.   103,  No.  4,  p 

717-723,  August  1986.  3  fig,  3  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Leaves, 
'Salt  tolerance.  Plant  tissues,  Salt  retention,  Wetta- 
bility, Adaptation,  Plant  physiology,  Plant  tissues, 
Plant  morphology,  Salt  spray,  Electron  microsco- 
py, Photosynthesis,  Plant  growth. 

Leaf-surface  properties  were  investigated  in  F. 
rubra  ssp.  litoralis  (G.  F.  W.  Meyer)  Auquier  cv. 
Hawk,  which  is  tolerant  of  salt  spray,  and  cv. 
Aberystwyth  S.  59,  which  is  susceptible.  Salt  re- 
tention and  leaf  wettabilities  were  measured  and 
leaf-surface  structure  was  observed  using  a  scan- 
ning electron  microscope.  In  both  cultivars,  stoma- 
ta  were  confined  to  adaxial  leaf  surfaces  which 
were  less  wettable  than  abaxial  surfaces  probably 
because  of  ridging  and  wax  deposits.  Salt  retention 
after  spraying  was  much  higher  per  unit  of  dry 
weight  in  S.  59  than  in  Hawk,  although  salt  reten- 
tion per  unit  of  projected  leaf  area  was  similar  in 
both  cultivars.  This  was  because  leaves  were 
folded  around  the  midrib  in  Hawk  but  were  much 
flatter  in  S.  59.  Folding  reduced  the  exposure  of 
adaxial  leaf  surfaces  to  salt  spray.  Differences  in 
leaf  folding  and  orientation  can  affect  transpiration 
rates  and  photosynthesis,  which,  in  turn,  may 
affect  growth  rates.  Hawk  and  other  salt  tolerant 
populations  have  intrinsically  slower  growth  rates 
in  non-saline  conditions  than  S.  59.  Differences  in 
leaf  morphology  could  be  partly  responsible  for 
this,  but  a  slow  growth  rate  may  also  reflect  other 
physiological  adaptations  to  salt  stress  such  as 
maintenance  of  high  cell  sugar  levels.  (Author's 
abstract) 
W87-05267 


TOLERANCE  OF  SODIUM  CHLORIDE  AND 
ITS  GENETIC  BASIS  IN  NATURAL  POPULA- 
TIONS OF  FOUR  GRASS  SPECTES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
M.  Ashraf,  T.  McNeilly,  and  A.  D.  Bradshaw. 
New  Phytologist  NEPHAV,  Vol.  103,  No.  4,  p 
725-734,  August  1986.  1  fig,  3  tab,  18  ref. 

Descriptors:  'Water  pollution  effects,  'Grasses, 
•Salt  tolerance,  Salt  marshes,  Salt  spray,  Sodium, 
Saline  soils,  Conductivity,  Heritability. 

Tolerance  to  sodium  chloride  in  solution  culture 
and  its  genetic  basis  was  assessed  for  populations  of 
four  grass  species  from  salt  marsh,  spray  zone  and 
inland  habitats.  Two  populations  of  one  species 
from  salt  marshes  and  one  population  of  a  species 
from  a  spray  zone  showed  significant  NaCl  toler- 
ance. However,  in  the  main,  responses  of  popula- 
tions to  increasing  NaCl  in  the  rooting  medium 
showed  little  relationship  with  electrical  conduc- 
tivity or  Na  content  of  the  soil.  Narrow-sense 
heritability  estimates  were  high  for  all  populations 
except  for  one  from  a  salt  marsh  and  one  from  a 
spray  zone.  Broad-sense  heritabilities  were  high  for 
all  populations  suggesting  high  genetic  compo- 
nents for  variation  in  NaCl  tolerance.  (Author's 
abstract) 
W87-05268 
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Field  3— WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION 


Group  3C — Use  Of  Water  Of  Impaired  Quality 


■ 
3 


I 

X 


CAN  WE  COPE  WITH  SALTY  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Ornamental 

Horticulture. 

C.  H.  Peacock. 

USGA  Green  Section  Record,  Vol.  24,  No.  4,  p  6- 

7,  July-August  1986.  2  tab. 

Descriptors:  'Water  pollution  effects,  •Saline 
water  irrigation,  *Salt  tolerance,  •Turf  grasses, 
•Irrigation,  Saline  water,  Field  tests. 

The  time  is  coming  when  poor  water  quality 
sources  will  be  used  for  turf  and  landscape  irriga- 
tion. Recent  research  has  focused  on  identifying 
those  turf  grass  species  and  cultivars  that  are  most 
tolerant  of  saline  conditions.  Species  have  been 
classified  according  to  salt  tolerance  based  on  salt 
levels  that  cause  a  50%  reduction  in  top  or  root 
growth.  Salinization  was  studied  at  a  specially 
designed  field  installation  where  turf  plots  can  be 
irrigated  with  salt  water  of  varying  concentrations 
while  maintaining  the  turf  under  field  conditions. 
Initial  studies  were  conducted  to  determine  the 
effects  of  saline  irrigation  and  it  was  found  that 
Tifway  bermudagrass  withstood  the  highest  salini- 
ty rate  of  3,500  parts  per  million.  Several  measures 
can  be  taken  to  mitigate  the  effects  of  saline  water 
use,  including  selection  of  salt-tolerant  species, 
drainage  improvements,  and  maintenance  of  high 
water  infiltration  rates.  (Michael-PTT) 
W87-05270 


EFFECTS  OF  WASTEWATER  FROM  OLIVE 
PROCESSING  ON  SEED  GERMINATION  AND 
EARLY  PLANT  GROWTH  OF  DIFFERENT 
VEGETABLE  SPECTES, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Grenada  (Spain).  Dept.  de  Quimica  Agricola  y 

Fisiologia. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05277 


IRRIGATION  MANAGEMENT  FOR  SOIL  SA- 
LINITY CONTROL:  THEORIES  AND  TESTS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

E.  Bresler,  and  G.  J.  Hoffman. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  6,  p  1552-1559,  November-December 

1986.  8  fig,  2  tab,  18ref. 

Descriptors:  *Irrigation  management,  •Leaching, 
•Saline  soils,  'Models  studies,  •Mathematical 
models,  *Soil  water,  *Hydrologic  budget,  Agricul- 
ture, Crop  yield,  Grasses,  Prediction,  Osmosis, 
Transpiration,  Equations. 

The  steady-state  leaching  theory  and  related  con- 
cepts regarding  soil  salinity  control  were  evaluated 
in  view  of  the  transient-state  theories  presented 
and  recent  experimental  results.  Data  from  small 
plot  experiments  to  establish  the  leaching  require- 
ment of  nine  crops  and  from  a  rhizotron  study  on 
the  influence  of  irrigation  frequency  on  soil  salinity 
control  agreed  with  theoretical,  transient-state  pre- 
dictions that  consider  water  flow,  salt  transport, 
and  water  uptake  by  crop  roots,  simultaneously. 
Root  water  uptake  was  assumed  to  depend  on 
matric  (water  content)  and  osmotic  (soil  salinity) 
potentials,  and  on  a  critical  root-water  potential  of 
about  -0.3  MPa.  The  assumption  that  the  major 
effect  of  soil  salinity  is  a  reduction  in  plant  water 
uptake  was  substantiated.  Results  show  water  bal- 
ance components  (for  nine  crops  irrigated  several 
times  each  day  and  for  grass  irrigated  with  various 
combinations  of  quantity,  quality,  and  frequency) 
deviated  significantly  from  predictions  based  on 
the  steady-state  leaching  fraction  equation.  The 
deviation  was  attributed  to  an  increase  in  soil- 
water  content  and  transpiration  as  irrigation  appli- 
cations increased;  or  conversely,  an  increase  in 
soil-water  content  as  transpiration  decreased  be- 
cause of  increased  soil  salinity.  The  practical  limi- 
tations of  salinity  control  in  irrigated  agriculture 
based  on  the  steady-state  leaching  equation  were 
evident  even  for  high  frequency  irrigation  where 
steady-state  conditions  should  be  approached. 
Measured  commercial  yields  and  aboveground  dry 
matter  production  compared  well  with  yields  com- 
puted on  the  assumption  that  relative  crop  yield  is 
equivalent  to  relative  transpiration.  Both  measured 


and    computed    results    indicated    that    irrigation 
water  quality  and  quantity,  rather  than  irrigation 
frequency,   influenced  dry  matter  production  of 
grass.  (Author's  abstract) 
W87-05420 


IRRIGATION  WITH  BRACKISH  WATER 
UNDER  DESERT  CONDITIONS:  III.  METH- 
ODS FOR  ACHIEVING  GOOD  GERMINATION 
UNDER  SPRINKLER  IRRIGATION  WITH 
BRACKISH  WATER, 

Ben-Gurion  Univ.  of  the  Negev,  Beersheba 
(Israel).  Boyko  Inst,  for  Agriculture  and  Applied 
Biology. 

D.  Pastemak,  Y.  De  Malach,  I.  Borovic,  and  M. 
Twersky. 

Agricultural  Water  Management  AWMADF,  Vol. 
10,  No.  4,  p  335-341,  December  1985.  3  tab,  9  ref. 

Descriptors:  'Impaired  water  use,  *Brackish 
water,  *Irrigation,  'Sprinkler  irrigation,  'Deserts, 
•Germination,  *Crop  yield,  Mediterranean  desert, 
Evaporation,  Leaching,  Tomatoes,  Salts,  Salinity, 
Furrows,  Mulching,  Seedlings,  Infiltration,  Field 
capacity. 

Conventional  sprinkler  irrigation  methods  used  in  a 
Mediterranean  desert  climate  include  pre-irrigation 
to  wet  the  rooting  zone  of  the  soil  profile  to  field 
capacity,  followed  by  light  irrigation  daily  during 
the  germination  period,  and  thereafter  by  the  irri- 
gation schedule  appropriate  for  the  crop  and 
season.  When  brackish  water  is  used  under  the 
high-evaporation  conditions  of  the  desert  summer, 
the  light  daily  irrigations  during  the  germination 
period  result  in  rapid  salinization  of  the  seedbed 
and  in  very  poor  germination.  However,  in  soils 
with  high  water  infiltration  rates,  these  problems 
can  be  averted  by  omitting  pre-irrigation,  and  ap- 
plying all  the  water  thus  saved  for  leaching  of  the 
seedbed  during  the  germination  period.  In  a  field 
experiment  with  tomatoes,  the  application  of  215 
mm  brackish  water  (EC  sub  i  =  4.4  dS/m)  during 
a  10-day  period  after  sowing  on  a  flat  surface 
resulted  in  an  effective  leaching  of  salt  from  the 
upper  5  cm  soil  layer  and  in  a  five-fold  increase  in 
the  number  of  germinated  seedlings  compared  to 
the  conventional  method  of  irrigation  with  the 
same  water.  When  brackish  water  was  used  with 
the  conventional  irrigation  schedule,  sowing  in 
shallow  furrows  tripled  the  number  of  germinated 
seedlings  compared  to  sowing  on  a  flat  seedbed, 
and  the  use  of  a  mulch  of  wood  chips  quadrupled 
the  number  of  germinated  seedlings  compared  to 
no  mulching.  (Author's  abstract) 
W87-05438 


EFFECTS  OF  SALINE  WATER  IRRIGATION 
ON  SOIL  SALINITY,  PECAN  TREE  GROWTH 
AND  NUT  PRODUCTION, 
Texas  A  and  M  Univ.,  El  Paso.  Agricultural  Re- 
search and  Extension  Center. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05506 


SALT  TOLERANCE  OF  TWO  DIFFERENTLY 
DROUGHT-TOLERANT  WHEAT  GENOTYPES 
DURING  GERMINATION  AND  EARLY  SEED- 
LING GROWTH, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biological 

Sciences. 

A.  Mozafar,  and  J.  R.  Goodin. 

Plant  and  Soil  PLSOA2,  Vol.  96,  No.  3,  p  303-316, 

1986.  7  fig,  1  tab,  49  ref. 

Descriptors:  *Water  pollution  effects,  'Impaired 
water  use,  'Wheat,  'Plant  growth,  'Salt  tolerance, 
•Seedlings,  •Germination,  *Drought  resistance, 
Salts,  Salinity,  Ions,  Specific  ion  effect,  Osmosis, 
Membrane  processes,  Root  development,  Grain 
crops. 

Osmotic  and  specific  ion  effect  are  the  most  fre- 
quently mentioned  mechanisms  by  which  saline 
substances  reduce  plant  growth.  However,  the  rel- 
ative importance  of  the  effect  of  both  factors  varies 
depending  on  the  drought  and/or  salt  tolerance  of 
the  plant  under  study.  The  effects  of  several  single 
salts  of  Na(  +  )  and  Ca(2  +  )  on  the  germination  and 
root  and  coleoptile  growth  of  two  wheat  (Triticum 


aestivum  L.)  cultivars,  TAM  W-101  and  Sturdy, 
the  former  being  more  drought  tolerant  than  the 
latter,  were  assessed.  Significant  two-  and  three- 
way  interactions  were  observed  between  cultivar, 
kind  of  salt,  and  salt  concentration  for  germination, 
growth  of  coleoptile  and  root,  and  root/coleoptile 
ratio.  Data  was  presented  which  led  to  the  conclu- 
sions that  in  these  wheat  cultivars,  coleoptile  and 
root  tissues  are  differently  sensitive  to  various  salts, 
and  that  at  the  germination  stage,  tolerance  to 
certain  salts  is  higher  in  the  more  drought  tolerant 
cultivar.  (Wood-PTT) 
W87-05593 


INFLUENCE  OF  SALT  STRESS  ON  BIO- 
CHEMICAL PROCESSES  EN  CHICKPEA, 
CICER  ARIETTNUM  L., 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Botany. 
C.  V.  Murumkar,  and  P.  D.  Chavan. 
Plant  and  Soil  PLSOA2,  Vol.  96,  No.  3,  p  439-443, 
1986.  4  tab,  15  ref. 

Descriptors:  'Water  pollution  effects,  'Bioaccu- 
mulation,  'Plant  growth,  'Plant  physiology, 
'Plant  tissues,  'Chickpeas,  'Salt  tolerance,  'Im- 
paired water  use,  Biochemistry,  Salinity,  Sodium 
chloride,  Sand,  Crop  yield.  Seeds,  Heavy  metals, 
Starch,  Proteins,  Sugars,  Photosynthesis,  Carbon, 
Carbon  cycle,  Accumulation,  Tissue  analysis. 

Some  biochemical  processes  in  pods  of  chickpea 
(Cicer  arietinum  L.)  plants  subjected  to  increasing 
levels  of  NaCl  salinity  in  sand  culture  were  investi- 
gated. Chickpea  exhibited  a  marked  salt  sensitivity 
with  respect  to  yield  characteristics  such  as 
number  of  pods  per  plant,  number  of  filled  pods 
and  100  pod  and  seed  weight.  The  accumulation  of 
Na  and  CI  was  more  pronounced  in  the  pod  shell 
as  compared  to  that  in  seeds.  The  Ca  content  in 
pod  shell  showed  a  decrease  under  saline  condi- 
tions; an  opposite  trend  was  exhibited  by  P.  Under 
saline  conditions  the  levels  of  Fe,  Mn  and  Mg  were 
lowered  in  the  seed  tissue.  The  protein  and  starch 
contents  of  the  seeds  were  also  reduced  markedly 
under  saline  conditions  while  only  minor  changes 
in  the  sugar  fraction  were  found.  Salinity  favored 
accumulation  of  free  proline  in  the  pod  shell  as 
well  as  in  the  seeds.  Salt  stress  caused  reduction  of 
photosynthetic  carbon  assimilation  in  pods  with  a 
change  in  pattern  of  carbon  metabolism.  (Author's 
abstract) 
W87-05594 


3D.  Conservation  In  Domestic  and 
Municipal  Use 


RESEARCH    CONTRIBUTIONS    TO    WATER 
CONSERVATION  TECHNOLOGIES, 

Texas  Agricultural  Experiment  Station,  Lubbock. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-05239 


3F.  Conservation  In  Agriculture 


IMPROVING  MANAGEMENT  PRACTICES  ON 
SURFACE  IRRIGATED  LANDS:  THE  ROLE  OF 
MODELING, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 

and  Irrigation  Engineering. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05183 


SALINITY  CONTROL  THROUGH  WATER 
CONSERVATION  EN  THE  UPPER  COLORA- 
DO RIVER  BASIN, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05187 


CASE  STUDY  OF  A  MAJOR  AGRICULTURAL 
CONTROL  PROGRAM  -  THE  GRAND  VALLEY 
EXPERIENCE, 

Soil  Conservation  Service,  Denver,  CO. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-05191 
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WATER  SUPPLY  AUGMENTATION  AND  CONSERVATION— Field  3 

Conservation  In  Agriculture — Group  3F 


EASURES  FOR  REDUCING  RETURN 
X>WS  FROM  THE  WELLTON-MOHAWK  LR- 
GATION  AND  DRAINAGE  DISTRICT, 

ireau  of  Reclamation,  Boulder  City,  NV.  Lower 

>lorado  Region. 

•r  primary  bibliographic  entry  see  Field   5G. 

87-05193 


3WN  TO  THE  VERY  LAST  DROP, 

«■  primary  bibliographic  entry  see  Field  3C. 
87-05256 


tOTELN  CONTENTS  OF  SEED  YLELDS  OF 

ELD-GROWN    SOYBEANS    EXPOSED    TO 

MULATED  ACIDIC  RAIN:  ASSESSMENT  OF 

IE  SENSrnvnTES  OF  FOUR  CULTTVARS 

TO  EFFECTS  OF  DURATION  OF  SIMULAT- 

)  RAINFALL, 

mhattan  Coll.,  Bronx,  NY.  Lab.  of  Plant  Mor- 

ogenesis. 

ir  primary  bibliographic  entry  see  Field  5C. 

87-05264 


ELD  RESPONSE  OF  DAVIS  SOYBEANS  TO 
MULATED  ACLD  RAIN  AND  GASEOUS 
)LLUTANTS  LN  THE  FLELD, 

ik  Ridge  National  Lab.,  TN.  Environmental  Sci- 

cesDiv. 

ir  primary  bibliographic  entry  see  Field  5C. 

87-05265 


rilSSION  OF  ETHYLENE  BY  OAT  PLANTS 
tEATED  WITH  OZONE  AND  SIMULATED 
3D  RAIN, 

nnsylvania  State  Univ.,  University  Park.  Dept. 

Plant  Pathology. 

ir  primary  bibhographic  entry  see  Field  5C. 

87-05266 


EATHER  DEPENDENCE  OF  FORAGE  HAR- 
5STLNG  OPERATIONS, 

liversity  Coll.,  Dublin  (Ireland).  Dept.  of  Agri- 
Itural  and  Food  Engineering. 
M.  Ward,  P.  B.  McNulty,  and  M.  B.  Cunney. 
Sricultural  and  Forest  Meteorology,  Vol.  36,  No. 
p  145-152,  December  1985.  2  fig,  1  tab,  15  ref. 

scriptors:  'Weather  forecasting,  'Computer 
Dgrams,  'Forages,  'Harvesting,  'Rainfall, 
•asses,  Ireland,  Crop  yield,  Prediction,  Climates, 
:gional  analysis. 

•ass  is  said  to  have  a  well  defined  period  during 
lich  harvesting  should  be  carried  out  in  order  to 
timize  product  quality.  Thus,  it  is  necessary  to 
termine  the  probability  of  obtaining  suitable 
rage  harvesting  weather  during  the  harvesting 
ison,  which  extends  from  early  May  to  Septem- 
r.  Typically  two  to  three  cuts  are  taken  at  6  to  8 
*k  intervals.  Major  harvesting  difficulties  are 
perienced  on  heavy,  poor  draining  soils,  in  areas 
high  rainfall.  The  weather  dependence  of  forage 
rvesting  operations  is  discussed  and  the  thresh- 
1  rainfall  values  are  established  for  field  work 
erruption.  A  computer  program  is  developed 
it  evaluates  the  suitability  of  a  given  weather 
nience  for  forage  harvesting.  Almost  twice  the 
mber  of  forage  harvesting  days  can  be  expected 

the  East  vs.  West  coast  of  Ireland,  in  the  2nd 
If  of  May.  A  trade-off  occurs  between  system 
wer  rating  and  crop  quality.  The  small  to 
idium  size  holder  in  the  west  of  Ireland  has  an 
lufficient  annual  usage  to  justify  the  purchase  of 
ligh-output  system,  and  the  holder  is  thus  subject 

the  dual  constraints  of  low  system  output  and 
jh  rainfall.  (Alexander-PTT) 
87-05278 


JNOFF  AND  SOLL  LOSS  AS  INFLUENCED 
i  TJXLAGE  AND  RESLDUE  COVER, 

dorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

lgineering. 

>r  primary  bibhographic  entry  see  Field  2J. 

87-05416 


FRESS  TOLERANCE  AND  ADAPTATION  LN 
•RING  WHEAT, 


Georgia  Univ.,  Athens.  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05430 


EFFECTS  OF  ALR  TEMPERATURE  AND 
WATER  STRESS  ON  APEX  DEVELOPMENT 
LN  SPRING  WHEAT, 

Science  and  Education  Administration,  Mandan, 
ND.  Northern  Great  Plains  Research  Center. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05431 


CANOPY  TEMPERATURE  BASED  IRRIGA- 
TION SCHEDULING  INDICES  FOR  KEN- 
TUCKY BLUEGRASS  TURF, 

Purdue  Univ.,  Lafayette,  IN.  Dept.  of  Agronomy. 
C.  S.  Throssell,  R.  N.  Carrow,  and  G.  A.  Milliken. 
Crop  Science  CRPSAY,  Vol.  27,  No.  1,  p  126-131, 
January-February  1987.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Canopy  temperature,  'Irrigation 
scheduling,  'Turf  management,  'Turf  grasses, 
•Soil  water  potential,  'Evapotranspiration,  Field 
tests,  Water  use,  Irrigation,  Model  studies. 

Techniques  currently  used  by  turf  managers  to 
schedule  irrigations  promote  overwatering,  caus- 
ing the  inefficient  use  of  water  resources.  The  plant 
canopy  temperature-ambient  air  temperature  dif- 
ferential is  a  good  indicator  of  the  water  status  of  a 
plant.  Field  experiments  were  conducted  to  assess 
the  potential  of  using  plant  canopy  temperature, 
measured  with  an  infrared  thermometer,  to  sched- 
ule irrigations  for  Kentucky  bluegrass  (Poa  praten- 
sis  L.)  turf  and  to  develop  preliminary  information 
to  use  stress  degree  day  (SDD),  crop  water  stress 
index  (CWSI),  and  critical  point  model  (CPM) 
indices  to  schedule  irrigations.  Data  were  collected 
in  the  summer  and  fall  of  1983  from  differentially 
irrigated  plots.  Treatments  were:  (i)  well  watered- 
irrigation  at  soil  water  potential  of  -0.04MPa;  (ii) 
slightly  stressed-irrigation  at  soil  water  potential  of 
-0.07  MPa;  and  (iii)  moderately  stressed-irrigation 
at  soil  water  potential  of  -0.40  MPa.  Variables 
were  measured  daily  and  included  canopy  temper- 
ature, ambient  air  temperature,  solar  radiation, 
vapor  pressure  deficit,  open  pan  evaporation,  wind 
speed,  soil  water  potential,  volumetric  water  con- 
tent, number  of  days  after  irrigation,  and  the 
number  of  days  after  mowing.  The  data  were  used 
to  develop  the  irrigation  scheduling  indices  that 
were  evaluated  in  1984.  Each  of  the  indices  was 
compared  to  tensiometer  based  irrigation  schedul- 
ing at  -0.07  MPa  soil  water  potential.  During  a  25- 
day  period  of  hot,  dry  weather  in  1984,  water  use 
and  number  of  irrigation  events  (in  parenthesis) 
were  98  (7),  112  (8),  140  (10),  and  210  mm  (15 
times),  respectively,  for  irrigation  scheduling  by 
tensiometer,  SDDpos,  CWSI,  and  CPM.  Shoot 
density,  verdure,  and  root  weight  were  not  signifi- 
cantly different  for  the  treatments,  but  visual  qual- 
ity was  higher  for  the  CPM  and  CWSI  treatments- 
reflecting  the  greater  amount  of  water  applied. 
Further  refinement  of  these  indices  could  allow 
them  to  be  useful  tools  for  irrigation  scheduling. 
(Author's  abstract) 
W87-05432 


LRRIGATION  SCHEDULING  EFFECTS  ON 
YIELD  AND  PHOSPHORUS  UPTAKE  OF 
COWPEA, 

Ministry  of  Agriculture,  Jos  (Nigeria). 

M.  N.  Tyem,  and  S.  T.  Chieng. 

Agricultural  Water  Management  AWMADF,  Vol. 

10,  No.  4,  p  343-355,  December  1985.  6  fig,  5  tab, 

15  ref. 

Descriptors:  'Sprinkler  irrigation,  'Irrigation, 
'Plant  growth,  'Water  conservation,  'Cowpea, 
'Fertilizers,  'Irrigation  practices,  'Crop  yield, 
Fertilization,  Water  level,  Phosphorus,  Dry 
matter,  Irrigating  efficiency,  Statistical  analysis, 
Mathematical  studies,  Bioaccumulation,  Nutrients, 
Comparison  studies. 

A  line-source  sprinkler  irrigation  system  was  used 
for  irrigation-fertilizer  cowpea  (Vigna  unguiculata 
(L.)  Walp.)  production  studies.  The  relative  merits 
and  demerits  of  irrigating  frequently  but  with 
smaller  amounts  of  water  than  the  design  water 
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application  depth  as  compared  to  stage-of-growth 
and  normal  interval  irrigation  were  investigated 
with  five  levels  of  fertilizer  P,  three  water  levels 
and  five  irrigation  schedules.  Dry  matter  produc- 
tion on  the  basis  of  forage  produced  was  used  as 
the  yield  indicator.  The  plants  were  harvested 
when  the  more  advanced  individuals  reached  the 
late  boot  stage  immediately  preceding  the  appear- 
ance of  their  inflorescences.  P  uptake  was  also 
measured.  Statistical  analysis  of  yield  and  P  uptake 
gave  a  positive  response  of  the  crop  to  added 
fertilizer  and  irrigation  water.  Application  of  70 
kg/ha  P205  produced  the  highest  yields  under  all 
irrigation  schedules.  Irrigating  too  frequently  was 
found  to  be  detrimental;  maximum  yield  under  P 
fertilization  was  obtained  with  irrigations  sched- 
uled at  half  the  design  interval  and  with  half  of  the 
design  irrigation  depth.  Uptake  of  P  increased  with 
yield.  (Author's  abstract) 
W87-05439 


RESPONSE  OF  WHEAT  TO  LRRIGATION 
WITH  SMALL  AMOUNTS  OF  WATER  AP- 
PLIED LN  VARIOUS  WAYS, 

Indian  Agricultural   Research  Inst.,  New  Delhi. 

Water  Technology  Center. 

T.  N.  Chaudhary. 

Agricultural  Water  Management  AWMADF,  Vol. 

10,  No.  4,  p  357-364,  December  1985.  3  fig,  4  tab,  4 

ref. 

Descriptors:  'Irrigation,  'Wheat,  'Irrigation  prac- 
tices, 'Surface  irrigation,  'Furrow  irrigation,  'Irri- 
gation efficiency,  'Crop  yield,  'Water  use  efficien- 
cy, India,  Loam,  Agriculture,  Root  development, 
Field  tests,  Plant  growth,  Grain  crops,  Soil  types, 
Comparison  studies,  Performance  evaluation. 

In  dry  land  agriculture,  crop  failure  is  often  due  to 
dry  seedbeds  which  hamper  crop  stand  establish- 
ment and  root  growth.  Irrigation  with  small 
amounts  of  water  may  make  the  difference  be- 
tween success  and  failure  of  the  crop.  A  2-year 
field  study  on  a  sandy  loam  soil  evaluated  the 
response  of  wheat  to  irrigation  with  4-60  mm 
water  applied  in  various  ways.  An  amount  of  4  or 
6  mm  water  applied  in  the  furrow  enhanced  above- 
ground  plant  growth,  root  growth,  grain  yield  and 
water  use  considerably  compared  to  the  same 
amount  of  water  surface  applied  to  seeded  rows. 
With  surface  irrigation  of  40  or  60  mm  water,  crop 
growth  and  grain  yield  increased  further;  however, 
a  significantly  higher  grain  yield  was  obtained  with 
post-seeding  rather  than  pre-seeding  irrigation. 
(Author's  abstract) 
W87-05440 


LEACHING  REQUIREMENT  OF  IRRIGATED 
SOLLS, 

Darling   Downs    Inst,    of  Advanced    Education, 
Toowoomba  (Australia).  School  of  Engineering. 
R.  J.  Smith,  and  N.  H.  Hancock. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  1,  p  13-22,  March  1986.  2  fig,  1  tab,  13  ref. 

Descriptors:  'Leaching,  'Irrigation,  'Irrigation 
practices,  'Leaching  requirements,  'Mathematical 
equations,  'Model  studies,  Salts,  Irrigation  water, 
Drainage  systems,  Mathematical  studies,  Soil 
water,  Salinity. 

The  importance  of  maintaining  acceptably  low  salt 
levels  in  irrigated  soils  is  well  recognized.  Current 
guidelines  for  the  calculation  of  the  leaching  re- 
quirement (LR)  for  the  leaching  of  salts  imported 
with  irrigation  water  are  demonstrably  inadequate 
and  have  been  generally  shown  to  result  in  an 
over-estimate  of  the  LR.  This  results  in  the  appli- 
cation of  excessive  amounts  of  water  as  irrigation 
and  increased  salt  loads  in  the  drainage  system. 
The  methods  available  for  the  estimation  of  LR  are 
reviewed  and  their  inadequacies  discussed.  The 
basic  concept  of  leaching  is  reanalyzed  and  a 
simple  physically  based  equation  is  developed 
which  involves  only  the  concentration  of  the  ap- 
plied water,  C  sub  i,  and  a  desired  soil-water 
salinity,  C  sub  s*:  C  sub  s*/C  sub  i  =  ln(LR)/(LR 
-  1).  As  this  equation  is  independent  of  the  pattern 
of  plant  water  use,  it  is  of  general  application  and  it 
is  concluded  that  the  equation  provides  a  better 
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method  of  estimating  the  leaching  requirements 
than  the  current  guidelines.  (Author's  abstract) 
W87-05441 


OPTIMAL  OPERATION  SCHEDULE  OF  IRRI- 
GATION DISTRIBUTION  SYSTEMS, 
Water  and  Land  Management  Inst.,  Aurangabad 
(India). 

A.  R.  Suryavanshi,  and  J.  M.  Reddy. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  1,  p  23-30,  March  1986.  2  fig,  1  tab,  4  ref. 

Descriptors:  •Irrigation,  *Optimization,  'Irrigation 
operation,  •Irrigation  efficiency,  'Irrigation 
design,  'Irrigation  engineering,  Irrigation  prac- 
tices. Irrigation  programs,  Irrigation  requirements, 
India,  Outlets,  Channels,  Mathematical  equations, 
Mathematical  studies. 

The  'constant  frequency-variable  depth'  method  of 
water  delivery  is  discussed.  The  problem  of  clus- 
tering and  sequencing  outlets  on  a  distributary 
channel  to  deliver  the  required  quantity  of  water  is 
described  and  formulated  as  a  zero-one  linear  pro- 
gramming problem.  The  optimal  operation  sched- 
ule of  the  outlets  was  obtained  for  distributary  3  of 
the  Meena  branch  canal  in  the  Kukadi  Irrigation 
Project  in  Maharashtra,  India.  (Author's  abstract) 
W87-05442 


WITHIN-ROW  BRRIGATION  SAVES  WATER 
ON  CROPLANDS, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
W.  W.  Rasmussen,  and  R.  D.  Berg. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  1,  p  31-37,  March  1986.  3  fig,  2  tab,  2  ref. 

Descriptors:  *Furrow  irrigation,  'Irrigation, 
•Water  conservation,  •Irrigation  design,  'Crop- 
land, 'Beans,  'Crop  yield,  Soil  erosion,  Conserva- 
tion, Erosion,  Irrigation  efficiency,  Irrigation  prac- 
tices, Water  use,  Idaho,  Loam,  Cultivated  lands, 
Agriculture. 

Excessive  water  use  and  soil  erosion  from  furrow 
irrigation  are  two  of  the  most  serious  management 
problems  on  irrigated  silt  loam  soils  in  southern 
Idaho,  U.S.A.  These  problems  are  especially  seri- 
ous on  croplands  planted  to  dry  beans.  In  conven- 
tional bean  production,  fields  are  irrigated  before 
planting  to  wet  the  entire  soil  surface.  It  is  not 
unusual  for  farmers  to  apply  as  much  as  30  cm  of 
water  over  the  entire  field  during  a  single  preplant- 
ing  irrigation.  Results  from  this  study  showed  that 
planting  beans  in  the  bottom  of  pre-irrigated  fur- 
rows without  soaking  completely  between  the  fur- 
rows reduced  preplanting  water  application  by 
60%.  The  continuing  within-row  treatments  re- 
duced irrigation  water  use  by  42%  compared  to 
the  conventional  irrigation  practices.  Total  bean 
yields  on  the  preplanting,  within-row  treatments 
were  not  significantly  different  from  the  conven- 
tional treatments.  (Author's  abstract) 
W87-05443 


QUASI-STEADY  STATE  INTEGRAL  MODEL 
FOR  CLOSED-END  BORDER  IRRIGATION, 

R.  S.  Ram,  V.  P.  Singh,  and  S.  N.  Prasad. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  1,  p  39-57,  March  1986.  4  fig,  31  ref.  NSF 
Project  NSF-ENG-79-23345. 

Descriptors:  'Border  irrigation,  'Irrigation, 
'Model  studies,  'Mathematical  models,  'Infiltra- 
tion, Mathematical  equations,  Mathematical  stud- 
ies, Comparison  studies,  Experimental  data,  Infil- 
tration rate,  Infiltration  capacity,  Recession,  Bed 
roughness,  Performance  evaluation. 

A  quasi-steady  state  integral  (QSSI)  model  was 
developed  for  irrigation  on  closed-end  (CE)  bor- 
ders. A  semi-analytical  method  was  used  for  solv- 
ing the  governing  equations.  The  model  results 
compared  favorably  with  experimental  data  from 
18  experimental  CE  borders.  The  absolute  average 
percent  deviation  (ADP)  between  calculated  and 
observed  advance  times  varied  between  5.3  and 
28.5.  The  ADP  for  recession  times  varied  between 
1.0  and  37.3.  The  calculated  advance  times  were 


found  to  be  consistently  smaller  than  observed 
values  for  these  borders.  For  constant  infiltration 
parameters,  the  border  bed  roughness  was  found  to 
be  the  single  most  important  parameter  affecting 
model  results.  (Author's  abstract) 
W87-05444 


WATER  LOSSES  THROUGH  THE  BUNDS  OF 
IRRIGATED  RICE  FIELDS  INTERPRETED 
THOUGH  AN  ANALOGUE  MODEL, 

Land   Resources   Development   Centre,   Surbiton 

(England). 

S.  H.  Walker,  and  K.  R.  Rushton. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  1,  p  59-73,  March  1986.  9  fig,  4  tab,  11  ref. 

Descriptors:  'Basin  irrigation,  'Irrigation, 
•Groundwater  level,  *Model  studies,  'Irrigation 
efficiency,  'Rice,  'Bunds,  'Water  use  efficiency, 
♦Field  tests,  Agriculture,  Irrigation  design,  Irriga- 
tion water,  Percolation,  Water  use,  Water  table, 
Analog  computers,  Computers. 

In  many  countries  where  rice  is  grown  by  basin 
irrigation,  under  continuous  flow  and  with  a 
ground  water  table  at  depths  of  1  m  or  greater, 
field  water  use  efficiencies  of  only  25-30%  are 
measured.  The  principal  loss  is  caused  by  lateral 
percolation,  the  movement  of  water  from  the 
flooded  fields  laterally  into  the  bunds  and  thence 
vertically  down  to  the  water  table.  Typical  field 
evidence  is  quoted,  and  water  movement  in  the 
vicinity  of  the  field  boundary  is  studied  by  means 
of  a  resistance  network  analog  computer.  The  re- 
sults show  that  field  water  use  efficiencies  can  be 
greatly  increased  by  sealing  the  bunds  or  by  main- 
taining the  shallowest  possible  water  layer  in  the 
rice  fields.  (Author's  abstract) 
W87-05445 


WATER  REQUIREMENT  FOR  HcRIGATED 
RICE  IN  A  SEMI-ARED  REGION  IN  WEST 
AFRICA, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Civil  Engineering  and  Irrigation. 
J.  M.  H.  Hendrickx,  N.  H.  Vink,  and  T.  Fayinke. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  1,  p  75-90,  March  1986.  3  fig,  9  tab,  17  ref. 

Descriptors:  'Irrigation,  'Evapotranspiration, 
•Evapotranspiration  potential,  'Soil  profiles,  'Soil 
types,  'Semiarid  climates,  'Rice,  'Water  use,  West 
Africa,  Loam,  Clays,  Rainfall,  Infiltration  rate,  In- 
filtration, Crop  coefficients,  Lysimeters,  Moisture 
meters. 

The  water  requirement  of  rice  (Oryza  sativa  L.)  in 
the  areas  of  the  Office  du  Niger  (Niono,  Republic 
du  Mali,  West  Africa)  was  determined.  Average 
annual  rainfall  is  600  mm  and  evapotranspiration 
exceeds  precipitation  in  every  month  except 
August.  Alluvial  soils  vary  in  texture  from  heavy 
clay  to  sandy  loam  and  have  very  low  infiltration 
rates.  The  water  use  of  rice  was  measured  by 
establishing  the  water  balance  of  four  irrigation 
units  varying  in  size  from  12  to  26  ha.  Evapotran- 
spiration was  evaluated  with  'non-weighing'  lysi- 
meters and  varied  in  1980  from  5.3  mm/day  short- 
ly after  flooding  and  7.1  mm/day  during  heading 
to  4.1  mm/day  at  ripening.  The  crop  coefficients 
found  do  not  always  correspond  to  those  presented 
by  Doorenbos  and  Pruitt  (1977).  The  crop  coeffi- 
cient depended  strongly  on  the  soil  cover  and  was 
1.0  for  10-70%  soil  cover  and  increased  linearly  to 
1.25  for  100%  soil  cover.  This  relationship  be- 
tween soil  cover  and  crop  coefficient  can  be  used 
to  improve  the  estimates  of  rice  evapotranspiration 
from  large  irrigation  units  with  incomplete  soil 
cover.  The  peak  evapotranspiration  may  be  as  high 
as  7.8  mm/day  during  a  10-day  period  under  full 
soil  cover.  The  peak  water  requirement  during  the 
period  of  dry  land  preparation  does  not  exceed  6 
mm/day  on  level  fields.  The  amount  of  water 
needed  to  saturate  the  soil  profile  after  the  dry 
season  varied  from  122  to  302  mm.  A  significant 
difference  was  measured  between  the  pre-irrigation 
gift  on  a  level  field  (175  mm)  and  on  a  non-level 
field  (255  mm),  which  indicates  the  importance  of 
levelling.  (Author's  abstract) 
W87-05446 


WATER    HARVESTING    FOR    RECLAIMING 
ALKALI  SOILS, 

Central  Soil  Salinity  Research  Inst.,  Kama!  (India). 
For  primary  bibliographic  entry  see  Field  4A. 

W87-05449 


TRICKLE  IRRIGATION  OF  COTTON:  EFFECT 
ON  SOIL  CHEMICAL  PROPERTIES, 

Agricultural  Research  Service,  Fresno,  CA.  Water 
Management  Research  Lab. 
H.  I.  Nightingale,  K.  R.  Davis,  and  C.  J.  Phene. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  2,  p  159-168,  April  1986.  3  fig,  4  tab,  15  ref. 

Descriptors:  'Trickle  irrigation,  Irrigation, 
•Furrow  irrigation,  *Cotton,  *Soil  chemistry,  'Ir- 
rigation effects,  Saline  soils,  Salinity,  Clay  loam, 
California,  Field  tests,  Water  requirements,  Irriga- 
tion requirements,  Evaporation,  Irrigation  water, 
Irrigation  practices,  Conductivity,  Groundwater, 
Sodium  compounds,  Root  zone,  Crop  yield. 

The  management  of  soil  salinity  and  sodicity  in  the 
root  zone  (0-150  cm)  of  Panoche  clay  loam  soil 
was  studied  during  three  consecutive  growing  sea- 
sons in  a  field  experiment  designed  to  determine 
the  water  requirement  of  Acala  SJ-2  cotton  (Gos- 
sypium  hirsutum  L.)  under  trickle  irrigation  on  the 
western  San  Joaquin  Valley  of  California.  The 
trickle  irrigation  treatments  (20,  40,  60,  80,  and 
100%  of  the  previous  day's  pan  evaporation,  PE) 
were  imposed  on  each  of  three  preplant  furrow 
irrigation  depths  of  0,  190  and  380  mm.  The  electri- 
cal conductivity,  EC,  of  the  irrigation  water 
ranged  from  0.4  to  0.5  dS/m  unless  groundwater 
had  to  be  mixed  with  the  surface  supply;  this 
practice  raised  the  EC  to  0.6-0.9  dS/m  for  short 
time  periods.  The  unadjusted  sodium  adsorption 
ratio,  SAR,  of  the  irrigation  water  averaged  <  4. 
Soil  salinity,  as  measured  by  EC  sub  e,  was  <  5 
dS/m  and  sodicity,  as  measured  by  SAR  sub  e,  was 
<  15  in  the  root  zone.  Changes  in  these  soil 
chemical  properties  were  more  related  to  the 
amount  of  preplant  irrigation  at  the  lower  (<  40% 
PE)  trickle-irrigation  levels  than  at  the  higher 
levels.  Results  suggest  that  soil  salinity  and  sodicity 
can  be  maintained  at  acceptably  low  levels  by 
appropriate  preplant  irrigation  with  consideration 
to  the  amount  of  winter  rainfall;  even  when  during 
the  season  only  sufficient  trickle  irrigation  is  given 
to  meet  the  crop  water  requirements  without 
regard  to  leaching  needs.  The  lint  cotton  yields 
over  the  3-year  period  ranged  from  357  to  1542 
kg/ha;  the  corresponding  applied  water  ranged 
from  175  to  744  mm.  (Author's  abstract) 
W87-05452 


WATER  PRODUCTION  FUNCTION  OF  SOR- 
GHUM FOR  NORTHEAST  BRAZIL, 

Inter-American  Inst,  for  Cooperation  on  Agricul- 
ture, Petrolina  (Brazil). 
P.  N.  Sharma,  and  F.  B.  A.  Neto. 
Agricultural  Water  Management  AWMADF,  Vol. 
11,  No.  2,  p  169-180,  April  1986.  2  fig,  7  tab,  8  ref. 

Descriptors:  'Water  use  efficiency,  'Water  use, 
'Sorghum,  'Irrigation,  'Nitrogen,  'Water  require- 
ments, 'Crop  yield,  'Irrigation  effects,  Regression 
analysis,  Mathematical  studies,  Mathematical  equa- 
tions, Statistical  analysis,  Irrigation  efficiency, 
Evaporation,  Fertilizers,  Nutrients. 

The  results  of  an  experiment  to  determine  th« 
water  production  function  of  sorghum  for  North' 
east  Brazilian  conditions  are  reported.  The  experi- 
ment was  designed  in  two  random  blocks  consist 
ing  of  four  growth  stages  for  irrigation  deficit  anc 
four  levels  of  nitrogen.  The  crop  response  to  wata 
was  found  to  be  of  quadratic  nature.  Regression 
coefficients  were  developed  for  each  nitrogen  anc 
growth  stage  treatment  between  water  use  ant 
grain  yields.  The  most  critical  stage  was  found  tt 
be  the  vegetative  stage  followed  by  flowering  an< 
grain  formation  stages.  The  yield  response  factor 
as  according  to  Doorenbos  and  Kassam  weri 
found  to  vary  drastically  not  only  with  differen 
nitrogen  levels  and  crop  growth  stages  but  al* 
with  different  irrigation  levels.  A  modified  linea 
equation  was  suggested.  The  coefficients  of  thi 
modified   equation   was  determined   for   all   foa 
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iges  and  for  the  four  nitrogen  levels  for  sorghum, 
te  highest  average  water  use  efficiency  of  109.3 
/ha/cm  of  water  and  highest  obtainable  grain 
ild  of  4.92  t/ha  was  found  to  be  at  425  mm  of 
iter  use  and  45  kg/ha  of  nitrogen.  The  crop 
efficients  (K  sub  c)  to  compute  crop  water  use 
>m  pan  evaporation  vary  between  0.4  and  0.81 
th  an  average  for  the  whole  growing  period  of 
'5.  (Author's  abstract) 
87-05453 


TECTS  OF  FREQUENCY  OF  IRRIGATION 
rt>  GYPSUM  TREATMENT  ON  LEAF 
ATER  POTENTIAL  AND  LEAF  STOMATAL 
)NDUCTANCE  OF  LUCERNE  (MEDICAGO 
lTTVA  L.)  GROWN  ON  A  HEAVY  CLAY 
)IL, 

ctoria  Dept.  of  Agriculture,  Tatura  (Australia). 
igation  Research  Inst. 

C.  Wright,  D.  M.  Whitfield,  O.  A.  Gyles,  and 

J.  Taylor. 

igation  Science  IRSCD2,  Vol.  7,  No.  2,  p  73-82, 
86.  6  fig,  4  tab,  36  ref. 

scriptors:  'Irrigation  effects,  'Irrigation  sched- 
ng,  'Land  disposal,  'Leaves,  'Water  potential, 
tomatal  conductance,  'Lucerne,  'Plant  growth, 
imosis,  Soil  moisture  deficit,  Turgor,  Crop  yield, 
oductivity. 

ith  water  shortages  and  increasing  salinization, 
sing  from  over-irrigation,  affect  the  productivity 
lucerne  grown  in  the  Goulburn  Valley  Irriga- 
m  Area,  Victoria,  Australia.  Irrigation  manage- 
mt  needs  to  be  improved  to  maximise  production 
d  to  increase  crop  water-use  efficiency.  Concur- 
lt  diurnal  measurements  of  water  potential,  os- 
)tic  potential  and  conductance  were  made  on 
ives  of  lucerne  grown  under  weekly  (W)  and 
rtnightly  (F)  irrigation  on  gypsum-treated  (G) 
d  untreated  soil  (C).  Measurements  were  made 
roughout  the  period  of  vegetative  growth.  Leaf 
iter  potentials  were  lower  both  at  dawn  and  in 
i  afternoon  under  fortnightly  as  compared  to 
sekly  irrigation.  Gypsum  application  led  to  a 
iwer  decline  in  water  potential  under  fortnightly 
igation,  although  the  effect  was  small  compared 
th  more  frequent  irrigation.  Stomatal  conduct- 
ce  was  reduced  under  treatments  F  sub  G  and  F 
l>  C  during  the  later  stages  of  vegetative  growth, 
inciding  with  leaf  water  potentials  of  less  than  c. 
6  MPa.  The  relationship  between  leaf  water 
tential  and  turgor  potential  changed  with  time 
ch  that  positive  turgor  was  maintained  as  leaf 
iter  potential  declined.  Turgor  maintenance  was 
hieved  through  a  decrease  in  leaf  osmotic  poten- 
1.  These  data  suggest  that  lucerne  is  capable  of 
motic  adjustment.  Stomatal  conductance  de- 
ned  rapidly  below  a  leaf  turgor  potential  of  c. 
I  MPa.  It  is  hypothesised  that  osmotic  adjust- 
ait  enabled  stomatal  adjustment,  which  contrib- 
sd  to  continued  assimilation  despite  increasing 
il  moisture  deficits.  (Alexander-PTT) 
87-05505 


UASI-STEADY  STATE  INTEGRAL  MODEL 
)R  BORDER  IRRIGATION, 

S.  Ram,  V.  P.  Singh,  and  S.  N.  Prasad, 
rigation  Science  IRSCD2,  Vol.  7,  No.  2,  p  113- 
1,  1986.  17  fig,  4  tab,  30  ref.  NSF  Project  NSF- 
«J-79-23345. 

escriptors:  'Mathematical  models,  'Hydrody- 
mic  models,  'Model  studies,  'Comparison  stud- 
>,  'Performance  evaluation,  'Border  irrigation, 
rrigation,  'Recession,  Infiltration,  Bed  rough- 
ss,  Equations,  Drainage. 

lere  exists  a  multitude  of  hydrodynamic  models 
r  border  irrigation.  A  recent  study  by  Ram  et  al. 
983)  surveys  these  models.  Specifically,  kinemat- 
wave  models  were  reviewed  by  Singh  and  Ram 
983).  For  the  sake  of  completeness,  a  brief 
view  of  only  zero  inertia  (ZI)  models  is  given 
.Te.  A  quasi-steady  state  integral  (QSSI)  model 
as  developed  for  irrigation  on  freely  draining 
irders.  A  semi-analytical  method  was  used  for 
Iving  the  governing  equations.  The  model  results 
impared  favorably  with  experimental  data  from 
1  experimental  borders  for  advance  and  from  4 
iperimental  borders  for  recession.  The  absolute 


average  percent  deviation  (APD)  between  calcu- 
lated and  observed  advance  times  varied  between 
13.1  and  26.6  for  4  data  sets  and  between  9.2  and 
18.8  for  9  data  sets.  The  APD  for  recession  times 
varied  between  1.7  and  5.7  for  4  data  sets.  The 
calculated  advance  times  were  smaller  than  ob- 
served values  for  these  borders.  For  constant  infil- 
tration parameters,  the  border  bed  roughness  was 
found  to  be  the  single  most  important  parameter 
affecting  model  results.  (Alexander-PTT) 
W87-05509 


FURROW  MODEL  WITH  SPATIALLY  VARY- 
ING INFTLTRATION, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary   bibliographic   entry   see   Field   2G. 

W87-05528 


STOCHASTIC  IMPACTS  ON  FARMING:  n. 
SEASONALLY  CONTINUOUS  PROBABILITY 
DISTRIBUTIONS, 

W.  M.  Snyder,  and  A.  W.  Thomas. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1017-1025,  July-August  1986.  7  fig,  4  tab,  22 
ref. 

Descriptors:  'Model  studies,  'Stochastic  process, 
'Decision  making,  'Management  planning,  'Fann- 
ing, 'Agriculture,  'Risk  assessment,  'Probability 
distribution,  Rainfall,  Temperatures,  Stream  flow, 
Climates,  Boundary  conditions,  Agronomy. 

Many  farming  activities  are  dependent  on  seasonal 
patterns  of  rainfall,  temperature,  streamflow,  and 
other  climatological  variables.  In  order  to  establish 
levels  of  risk  of  these  variables  to  aid  in  planning 
farm  activities  a  method  was  developed  for  calcu- 
lating continuous  seasonal  cycles  of  probabilities 
for  values  of  the  variables.  The  probabilities  are 
defined  by  a  mathematical  surface  based  on  magni- 
tude of  event  and  month  of  the  year.  This  surface 
is  a  modification  of  the  form-free  two-dimensional 
sliding  polynomials.  Data  consisted  of  one  observa- 
tion per  month  for  each  year  of  record.  These  data 
were  standardized  using  a  separate  monthly  variate 
transform  based  on  the  first  three  moments  for 
each  month.  The  probability  surface  was  evaluated 
by  least-square  smoothing  of  the  twelve  months 
simultaneously.  Smoothing  was  constrained  by  im- 
position of  boundary  conditions  for  extreme  mag- 
nitude and  for  maintenance  of  full  seasonal  cyclic 
continuity.  The  methodology  was  tested  on  long- 
term  monthly  data  that  included  total  rainfall,  total 
EI,  daily  maximum  streamflow  and  daily  minimum 
streamflow.  The  seasonal  variation  of  natural  risk 
for  each  variable  was  defined  quantitatively  and 
presented  in  a  manner  to  demonstrate  how  the 
information  in  these  seasonal  patterns  supports 
many  existing  agricultural  practices.  Many  of  these 
common  practices  were  developed  through  years 
of  experimentation;  however,  with  the  capability 
to  capture  more  information  from  historical 
records  the  farmer  has  the  opportunity  to  improve 
and  refine  farming  operations  with  known  levels  of 
risk.  (See  also  W87-05530)  (Author's  abstract) 
W87-05529 


STOCHASTIC  IMPACTS  ON  FARMING:  HI. 
SIMULATION  OF  SEASONAL  VARIATION  OF 
CLIMATIC  RISK, 

Agricultural  Research  Service,  Watkinsville,  GA. 
A.  W.  Thomas,  and  W.  M.  Snyder. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1026-1031,  July-August  1986.  6  fig,  1  tab,  11 
ref. 

Descriptors:  'Model  studies,  'Stochastic  process, 
'Decision  making,  'Management  planning,  'Farm- 
ing, 'Risk  assessment,  'Probability  distribution, 
'Seasonal  variation,  'Climates,  Simulation,  Agri- 
culture. 

Synthetic  data  sets  were  simulated  for  the  genera- 
tion of  information  to  aid  in  planning  for  stochastic 
impacts  on  farming.  In  the  first  phase  the  deriva- 
tion of  form-free  seasonally  continuous  probability 
distributions  established  the  stochastic  characteris- 
tics of  climatological  variates  that  include  seasonal 
cycles.  In  this  second  phase  simulation  converts 
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these  characteristics  into  utilitarian  expressions  of 
risk  and  uncertainty.  Such  simulation  is  necessary 
since  simple  statistical  distributions  are  not  always 
usable  to  represent  meterological  and  hydrologic 
variates.  Form-free  distributions  that  are  substi- 
tutes contain  estimates  of  model  error  which  must 
be  reflected  in  calculations  of  risk  and  uncertainty. 
Simulation  provides  acceptable  approximations  in 
a  straightforward  manner.  Simulation  must  be  spe- 
cifically designed  to  address  the  particular  plan- 
ning problem.  In  particular,  the  length  of  the  syn- 
thetic samples  must  correspond  to  the  length  of  the 
economic  planning  period  covered  by  the  analysis 
of  risk.  Also,  the  number  of  such  samples  generat- 
ed must  express  the  confidence  with  which  state- 
ments are  made  about  the  levels  of  risk.  Large 
numbers  of  samples  must  be  generated  for  high 
levels  of  confidence  typically  associated  with 
structural  designs  where  loss  of  life  may  be  in- 
volved. Smaller  numbers  of  samples  can  be  used 
satisfactorily  for  planning  agricultural  activities 
where  high  levels  of  confidence  are  not  required. 
(See  also  W87-05529)  (Author's  abstract) 
W87-05530 


ENGINE     EFFICIENCIES     IN     IRRIGATION 
PUMPING  FROM  WELLS, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-05533 


BIDIRECTIONAL  UNIFORMITY  OF  WATER 
APPLDXD  BY  CONTINUOUS-MOVE  SPRIN- 
KLER MACHINES, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

B.  R.  Hanson,  and  W.  W.  Wallender. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  1047-1053,  July-August  1986.  12  fig,  2  tab,  6 

ref. 

Descriptors:  'Sprinklers,  'Irrigation  patterns, 
'Performance  evaluation,  'Nozzles,  Discharge,  Ir- 
rigation. 

Uniformity  of  water  applied  along  the  travel  path 
and  along  the  lateral  was  measured  for  a  linear- 
move  and  a  center-pivot  sprinkler  machine.  High 
uniformity  occurred  near  the  guide  towers,  which 
had  very  constant  movement,  and  low  uniformity 
occurred  near  the  middle  towers,  which  had  very 
irregular  movement,  for  both  machines.  With  one 
exception,  however,  correlation  between  variabili- 
ty of  tower  movement  and  variability  of  catch-can 
data  was  weak.  We  also  found  no  correlation  be- 
tween nonuniformity  along  the  lateral  and  variabil- 
ity in  the  nozzle  discharges.  Nonuniformity  along 
the  lateral  appeared  related  to  the  movement  of  the 
towers.  (Author's  abstract) 
W87-05534 


PREDICTING  SEASONAL  IRRIGATION 
WATER  REQUIREMENTS  ON  COARSE-TEX- 
TURED SOILS, 

Georgia  Univ.,  Athens.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-05535 


SYSTEM  FOR  MEASURING  INFTLTRATION 
RATES  UNDER  CENTER-PrVOT  HtRIGATION 
SYSTEMS, 

Nebraska  Univ.,   Lincoln.   Dept.   of  Agricultural 

Engineering. 

G.  L.  Kelso,  and  J.  R.  Gilley. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  1058-1064,  July-August  1986.  6  fig,  3  tab,  5  ref. 

Descriptors:  'Measuring  instruments,  'Infiltero- 
meters,  'Infiltration,  'Irrigation  systems,  'Runoff, 
Performance  evaluation,  Sprinklers,  Spray  nozzles, 
Water  level,  Irrigation,  Canopy,  Tillage,  Field 
tests. 

A  system  for  measuring  the  application  rate,  poten- 
tial runoff  and  the  soil  infiltration  rate  under 
center-pivot  irrigation  systems  was  developed.  The 
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infiltrometer  is  similar  to  the  Purdue-Wisconsin 
type  with  improvements  to  increase  the  utility, 
portability  and  accuracy  of  the  apparatus.  The 
primary  improvements  in  the  system  are  the  addi- 
tion of  an  electronic  water  level  sensor  and  a 
digital  data  logging  system.  The  experimental  pro- 
cedures developed  for  using  these  instruments 
under  a  center-pivot  irrigation  system  are  also  de- 
scribed. Results  of  tests  for  the  various  types  of 
sprinkler  packages  and  spray  nozzles  are  presented 
to  demonstrate  the  use  of  the  infiltrometer.  The 
performance  of  the  individual  components  was  sat- 
isfactory and  the  vacuum  infiltrometer  provided  a 
measure  of  the  potential  runoff  under  the  center- 
pivot  irrigation  systems.  (Author's  abstract) 
W87-05536 


CHOP  WATER  USE  DATA  AVAILABLE  FROM 
THE  SOUTHEASTERN  USA, 
Agricultural    Research    Service,    Florence,    SC. 
Coastal  Plains  Soil  and  Water  Conservation  Re- 
search Center. 

For  primary   bibliographic   entry   see   Field   6D. 
W87-05537 


OSCILLATING  PRESSURE  FOR  IMPROVING 
APPLICATION  UNIFORMITY  OF  SPRAY 
EMITTERS, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 

D.  J.  HUls,  R.  C.  M.  Silveira,  and  W.  W. 
Wallender. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1080-1085,  July-August  1986.  12  fig,  3  tab,  8 
ref. 

Descriptors:  "Irrigation  systems,  "Oscillating  pres- 
sure, "Spray  emitters,  "Optimization,  Performance 
evaluation,  Irrigation,  Agriculture,  Wetting. 

Oscillating  pressure  was  assessed  for  improving 
application  uniformity  of  four  spray  emitters  (two 
makes  of  serrated  sprayers  and  two  makes  of  spin- 
ners) operating  at  low  pressures.  For  all  emitters 
tested,  a  sinusoidal  oscillation  of  between  0  and  103 
kPa  (0  to  15  psi)  over  a  one  minute  cycle  provided 
an  equivalent  or  better  Christiansen's  coefficient  of 
uniformity  than  did  operation  at  a  steady  pressure 
of  207  kPa  (30  psi).  Operation  of  the  two  spinners 
in  the  lower  pressure  regime  decreased  the  wetter 
diameter  approximately  15%.  Similarly,  the  equiv- 
alent wetted  diameters  for  the  two  serrated  spray- 
ers decreased  by  approximately  33%.  The  effects 
of  pressure  oscillation  on  emission  uniformity  (EU) 
for  level  terrain  appear  to  be  small.  In  a  0%  slope 
lateral  design  the  EU's  calculated  for  pressures  of 
228  kPa  steady,  103  kPa  steady,  and  0-103  kPa 
oscillating  were  92.2%,  91.5%,  and  91.1%,  respec- 
tively. (Author's  abstract) 
W87-05538 


WATER-TABLE  LEVEL  EFFECT  ON  THE 
YIELD  OF  UtRIGATED  AND  UNTRRIGATED 
GRAIN  MAIZE, 

Consiglio  Nazionale  delle  Ricerche,  Naples  (Italy). 

Irrigation  Inst. 

For  primary  bibliographic   entry  see   Field  2G. 

W87-05539 


RESPONSE  OF  LEAF  GROWTH,  LEAF  NI- 
TROGEN, AND  STOMATAL  CONDUCTANCE 
TO  WATER  DEFICITS  DURING  VEGETATIVE 
GROWTH  OF  FTELD-GROWN  SOYBEAN, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Winnellie  (Australia).  Darwin  Labs. 

R.  C.  Muchow,  T.  R.  Sinclair,  J.  M.  Bennett,  and 

L.  C.  Hammond. 

Crop  Science  CRPSAY,  Vol.  26,  No.  6,  p  1190- 

1195,  November-December  1986.  2  fig,  7  tab,  11 

ref. 

Descriptors:  "Soybeans,  "Plant  growth,  "Nitrogen, 
"Soil-water-plant  relationships,  Senescence,  Tissue 
analysis,  Shading,  Photosynthesis,  Stomatal  tran- 
spiration, Plant  physiology. 

Changes  in  leaf  area  development,  leaf  N  content, 
and  stomatal  conductance  were  examined  in  field- 
grown  soybean  in  response  to  soil  water  deficits 


imposed  during  vegetative  growth  after  canopy 
closure.  The  consequences  of  these  changes  for 
biomass  accumulation  were  assessed  in  terms  of  the 
amount  of  photosynthetically  active  radiation 
(PAR)  intercepted  by  the  crops  and  the  efficiency 
of  its  use  to  accumulate  biomass  (biomass  accumu- 
lation efficiency:  BAE).  Mild  water  deficits  de- 
creased leaf  expansion  more  than  leaf  production, 
whereas  leaf  senescence  was  similar  to  that  in  the 
well-watered  control.  However,  the  decrease  in 
leaf  area  development  was  insufficient  to  have  an 
impact  on  PAR  interception,  but  BAE  was  de- 
creased. The  decrease  in  BAE  was  associated  with 
lower  stomatal  conductance,  whereas  specific  leaf 
N  content,  a  determinant  of  long-term  photosyn- 
thetic  capacity,  was  unaffected.  In  contrast,  severe 
winter  deficits  decreased  both  the  amount  of  PAR 
intercepted  and  BAE.  Accelerated  leaf  senescence 
was  much  more  significant  in  decreasing  PAR 
interception  than  the  decrease  in  leaf  expansion 
and  production.  Specific  leaf  N  content  actually 
increased  under  severe  water  deficits  but,  given  the 
extremely  low  stomatal  conductances,  had  no 
effect  on  crop  biomass  accumulation.  (Author's 
abstract) 
W87-05590 


CADMIUM  AND  ZINC  INFLUX  CHARACTER- 
ISTICS BY  INTACT  CORN  (ZEA  MAYS  L.) 
SEEDLINGS, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05591 


ANATOMICAL,  MORPHOLOGICAL,  AND 
PHYSIOLOGICAL  RESPONSES  OF  ALFALFA 
TO  FLOODING, 

California  Univ.,  Riverside.  Dept.  of  Plant  Pathol- 
ogy- 

D.  M.  Zook,  D.  C.  Erwin,  and  L.  H.  Stolzy. 
Plant  and  Soil  PLSOA2,  Vol.  96,  No.  2,  p  293-296, 
1986.  2  fig,  13  ref. 

Descriptors:  "Flood  irrigation,  "Alfalfa,  "Plant 
growth,  "Plant  morphology,  "Flooding,  "Root  de- 
velopment, Flood  damage,  Floods,  Roots,  Leaves, 
Oxygen. 

Flooding  of  alfalfa  plants  (3  wk  old),  resistant 
(A77-10B)  and  susceptible  (Moapa  69)  to  Phy- 
tophthora  megasperma  f.  sp.,  medicagnis  (Pmm) 
for  4-days  caused  an  increase  in  length  (2  cm)  of 
tap  roots,  cessation  of  secondary  growth,  suppres- 
sion of  lateral  root  growth,  and  formation  of  aeren- 
chyma  channels  in  the  stele  and  hypertrophied 
lenticels,  which  extended  to  the  stele,  on  taproots. 
In  soil  containing  plants  from  which  foliage  had 
been  clipped,  flooding  induced  a  decrease  in  02 
from  21  to  2%  by  the  second  day,  and  caused 
death  of  plants.  In  soil  containing  intact  unclipped 
plants  flooding  induced  a  slight  decrease  in  02  to 
15  to  17%  which  returned  to  normal  by  the  fourth 
day.  (Author's  abstract) 
W87-05592 


RYEGRASS  ESTABLISHMENT  AND  YIELD  EN 
RELATION  TO  PESTICIDE  TREATMENT,  IR- 
RIGATION AND  FERTILIZER  LEVEL, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

A.  M.  Spaull,  R.  O.  Clements,  M.  S.  Rideout,  and 

P.  G.  Mewton. 

Annals  of  Applied  Biology  AABIAV,  Vol.   109, 

No.  2,  p  353-363,  October  1986.  1  fig,  9  tab,  22  ref. 

Descriptors:  "Crop  yield,  "Plant  growth,  "Rye- 
grass, "Grasses,  "Irrigation,  "Irrigation  effects, 
•Fertilizers,  "Fungicides,  "Pesticides,  "Insecti- 
cides, "Molluscicides,  "Plant  diseases,  Plant  pa- 
thology, Fertilization,  Diseases. 

The  effects  of  irrigation,  four  fertilizer  rates,  fungi- 
cide, insecticide,  molluscicide,  and  nematocide 
treatments  were  tested  on  Italian  Ryegrass  sward 
sown  in  May  1983,  in  a  multi-factorial  experiment 
that  allowed  treatment  interactions  to  be  examined. 
Pests  and  fungal  diseases  were  monitored  over  a  2- 
year  period.  In  the  first  year  yields  were  increased 
most  by  irrigation.  There  was  also  a  large  yield 
response  to  fertilizers,  but  only  a  small  response  to 


pesticide  application.  There  were  significant  yield 
responses  in  the  first  year  to  nematocide  and  to 
insecticide/molluscicide  treatments.  Yields  in  the 
second  year  were  affected  more  by  increased  fertil- 
izer use  than  by  irrigation;  increases  after  pesticide 
use  were  similar  to  the  previous  year,  and  there 
was  a  small  but  significant  gain  over  untreated 
plots  at  the  second  harvest  from  those  treated  with 
fungicide.  It  was  concluded  that  irrigation  had  the 
greatest  effect  on  yields  of  spring-sown  ryegrass 
during  its  establishment  year,  but  that  increasing 
fertilizer  rates  had  a  greater  effect  the  year  after; 
that  fungi  had  little  effect  on  ryegrass  yields,  and 
that  nematodes  were  more  important  pests  than 
insects  during  establishment  but  insects  were  more 
important  subsequently.  (Author's  abstract) 
W87-05614 


EFFECT  OF  SIMULATED  ACID  RAIN  ON 
GROWTH  AND  YIELD  OF  VALENCIA 
ORANGE,  FLORADADE  TOMATO  AND 
SLASH  PINE  EN  FLORIDA, 

Environmental    Science    and    Engineering,    Inc., 

Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05647 


CANOPY   TEMPERATURE   OF   SUGARCANE 
AS  INFLUENCED  BY  IRRIGATION  REGIME, 

Punjab    Agricultural    Univ.,    Ludhiana    (India). 

Dept.  of  Soils. 

For  primary  bibliographic  entry  see  Field  21. 

W87-05872 


COMPUTER-ASSISTED  MAPPESG  OF  IRRI- 
GATION WATER  REQUIREMENTS  FOR  VAN- 
COUVER ISLAND  BASED  ON  SOIL  AND  AG- 
RICULTURAL CAPABILITY  SURVEY  DATA, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. Water  Management  Branch. 
N.  K.  Nagpal,  M.  W.  Sondheim,  and  C.  H.  Wallis. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  3,  p  471-480,  August  1986.  1  fig,  5  tab,  10 
ref. 

Descriptors:  "Irrigation,  "Irrigation  engineering, 
"Irrigation  requirements,  "Computers,  "Mapping, 
Irrigation  efficiency,  Irrigation  practices,  Irrigation 
programs,  Algorithms,  Model  studies. 

Accurate  estimates  of  volumetric  irrigation  re- 
quirements are  needed  for  regional  water  alloca- 
tion planning  on  the  eastern  coastal  lowland  of 
Vancouver  Island.  Methodology  is  presented  for 
computer  assisted  mapping  of  volumetric  irrigation 
water  requirements.  Soil  and  agricultural  capabil- 
ity maps  at  1:20,000  scale  were  digitized  and  the 
corresponding  field  and  laboratory  data  were 
stored  in  a  computer  mapping  system.  An  algo- 
rithm generates  the  volume  of  water  required  for 
each  polygon  by  multiplying  an  area  by  a  depth. 
The  area  is  the  number  of  arable  hectares  in  the 
polygon,  The  depth  is  calculated  as  a  weighted 
average  of  the  individual  irrigation  depths  for  the 
arable  soils  within  the  polygon,  where  arability  is 
tied  to  the  attributes  of  each  soil  as  compared  to 
agricultural  capability  criteria.  Using  a  water  re- 
quirement model,  the  irrigation  depth  for  a  given 
soil  is  defined  as  a  function  of  available  water 
storage  capacity,  estimated  to  an  assumed  rooting 
depth  for  various  crops,  or  to  a  root  restricting 
layer;  level  of  risk;  and  depth  to  the  water  table. 
On  the  resulting  maps,  polygons  needing  water  are 
displayed  ,  with  a  label  depicting  the  required 
volume.  Tabular  summaries  are  provided  on  a  pol- 
ygon and  mapsheet  basis.  The  relative  effects  ol 
using  different  definitions  of  arability  (either  agri- 
cultural capability  classes  1  through  4  or  agricul- 
tural capability  classes  1  through  5),  different  root- 
ing depths  (0.5  or  1.0  m,  depending  upon  proposed 
crops),  and  different  levels  of  risk  (one  of  10,  20,  oi 
50%)  can  be  assessed  by  developing  a  set  of  sce- 
narios. (Authors'  abstract) 
W87-05878 


INFLUENCE    OF    HtON    SOURCE    ON    THE 
WATER-HOLDENG    PROPERTIES    OF    POT' 
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Control  Of  Water  On  The  Surface — Group  4A 


TING  MEDIA  AMENDED  WITH  WATER-AB- 
SORBING POLYMERS, 

Victoria  Dept.  of  Agriculture  and  Rural  Affairs, 

Ferntree  Gully  (Australia).  Horticultural  Research 

Inst. 

E.  A.  James,  and  D.  Richards. 

Scientia  Horticulturae  SHRTAH,  Vol.  28,  No.  3,  p 

201-208,  April  1986.  4  fig,  1  tab,  7  ref. 

Descriptors:  'Iron,  'Water  absorption,  *Polymers, 
'Hydrogels,  *Soil  water,  *Potting  media,  *Growth 
media,   *Water  retention,   *Irrigation,  Marigolds. 

Incorporation  of  water-absorbing  polymers  (hy- 
drogels) into  potting  media  has  been  promoted  as  a 
method  for  increasing  the  interval  between  irriga- 
tions for  container-grown  plants.  However,  hydro- 
gel  performance  can  be  influenced  by  ambient 
conditions.  The  two  hydrogels  tested  were  Igeta- 
gel  P(R)  and  Terrasorb  200(R).  Both  are  self- 
crosslinked  insoluble  solids.  Four  iron  sources 
were  tested:  iron  sulfate,  Micromax(R),  GU49(R), 
and  Sequestrene  138(R).  Pot  experiments  were 
conducted  using  either  coarse,  washed  river  sand, 
or  a  pine  bark-based  mix.  Gel  absorbencies  were 
tested  by  mixing  1  g  of  unhydrated  gel  with  500  g 
distilled  water  or  iron  solution.  The  mixture  was 
allowed  to  stand  and  then  excess  water  was 
drained.  Gels  were  thoroughly  mixed  with  potting 
media  at  levels  of  0,  1,  2,  or  4  kg  per  cubic  m. 
Marigold  seedlings  were  potted  into  sand  mixes 
and  amended  with  gels.  In  these  experiments  only 
Micromax  or  Sequestrene  138  were  used.  Hydro- 
gel  absorbence  and  media  water-retention  were 
severely  reduced  by  iron  sources  producing  hy- 
drated  ionic  species.  Chelated  iron  was  less  detri- 
mental to  water  retention  and  delayed  wilting  of 
marigolds  compared  to  other  iron  sources.  Both 
gels  tested  were  ineffective  at  the  recommended 
levels  for  improving  time  to  wilting  of  marigolds  in 
sand.  (Main-PTT) 
W87-05883 


EFFECTS  OF  IRRIGATION  FREQUENCY  AND 
SCHEDULING  ON  FRUIT  PRODUCTION  AND 
RADIAL     FRUIT     CRACKING     IN     GREEN- 
HOUSE TOMATOES  IN  SOIL  BEDS  AND  IN  A 
SOJX-LESS  MEDHJM  IN  BAGS, 
North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Biological  and  Agricultural  Engineering. 
J.  D.  Abbott,  M.  M.  Peet,  D.  H.  Willits,  D.  C. 
Sanders,  and  R.  E.  Gough. 

Scientia  Horticulturae  SHRTAH,  Vol.  28,  No.  3,  p 
209-217,  April  1986.  1  fig,  6  tab,  16  ref. 

Descriptors:  *Irrigation  frequency,  'Growth 
media,  •Irrigation  effects,  *Fruit  production,  •To- 
matoes, 'Fruit  cracking,  Soil-less  growth  media, 
Drip  irrigation,  Tensiometers,  Crop  production, 
Irrigation,  Fruit  crops. 

The  effects  on  yield  and  radial  fruit  cracking  of 
two  media  (soil  in  beds  and  soil-less  medium  in 
bags)  and  two  drip-irrigation  frequencies  (once  and 
four  times  daily)  were  determined  for  four  green- 
house tomato  cultivars.  For  plants  grown  in  soil- 
less medium,  two  tensiometer-controlled,  drip-irri- 
gation scheduling  methods  were  compared.  Michi- 
gan-Ohio hybrid  fruit  cracked  significantly  more 
than  the  three  other  cultivars,  but  did  not  differ  in 
production  of  total  and  No.  1  fruit.  The  amount 
and  severity  of  fruit  cracking  was  least  from  the 
soil-less,  bag  cultured  plants.  Total  mean  fruit 
weight  was  greatest  from  soil-grown  plants.  Al- 
though no  differences  in  cracking  occurred  in  the 
fruit  from  soil-less,  bag-cultured  plants,  those 
whose  irrigation  was  based  on  soil-less  medium 
tensiometer  readings  produced  lower  total  mean 
fruit  weight  then  those  whose  irrigation  was  based 
on  soil  tensiometer  readings.  Number  and  weight, 
of  defective  fruit  was  lowest  from  plants  grown  in 
soil-less  medium  and  whose  irrigation  was  based 
on  soil  tensiometer  readings,  and  greatest  from 
soil-grown  plants.  Fruit  cracking  was  reduced  by 
increasing  the  irrigation  frequency  from  1  to  4 
times  daily.  (Author's  abstract) 
W87-05884 


INTRASPECD7IC  VARIABEUTY  FOR 

DROUGHT  RESISTANCE  EN  COWPEA, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 


Horticultural  Sciences. 

For  primary  bibliographic  entry  see  Field  21. 

W87-05885 


RESPONSE  OF  APRICOT  SEEDLING  LINES 
TO  WATERLOGGING, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Horticulture. 
For  primary  bibliographic  entry  see  Field  21. 
W87-05886 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


USDA  PLANMNG  PROCESS  FOR  COLORA- 
DO RIVER  BASIN  SALINITY  CONTROL, 

Soil  Conservation  Service,  Portland,  OR. 
J.  D.  Hedlund. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  63-77,  2  fig,  2 
tab,  20  ref. 

Descriptors:  'Salinity,  'Colorado  River,  'Manage- 
ment planning,  'Saline  soils,  'Water  quality  con- 
trol, Arid  regions,  State  jurisdiction,  Federal  juris- 
diction, Irrigation,  Economic  aspects,  Saline  water. 

Today,  550,000  acres  (222,750  ha)  of  irrigated  land 
are  going  out  of  production  each  year  due  to  salt 
buildup  in  arid  land  regions  of  the  world.  Coopera- 
tive planning  by  USDA  with  state  and  federal 
agencies  has  been  underway  since  1973  to  reduce 
salinity  problems  in  the  Colorado  River  Basin.  The 
most  important  beginning  point  in  any  planning 
effort  is  to  accurately  locate  and  define  the  magni- 
tude of  the  problem.  Salinity  problems  are  not  just 
a  concern  for  those  in  the  Colorado  River  Basin. 
Every  state  in  the  West  has  some  high  water  table 
problems.  Associated  with  high  water  table,  in 
many  cases,  is  a  soil  salinity  problem  which  affects 
crop  production  on  10,300,000  irrigated  acres 
(4,171,000  ha).  Salt  concentrations  are  increasing 
steadily  in  some  of  the  nation's  most  productive 
soils.  The  rich  San  Joaquiin  Valley  in  California 
could  eventually  lose  2  million  acres  (810,000  ha) 
to  salinization.  Other  areas  with  significant  prob- 
lems include  the  valleys  of  the  Rio  Grande  and 
Pecos  River,  closed  river  systems  in  the  Great 
Basin,  the  Arkansas  River,  tracts  in  Texas  and 
Oklahoma,  and  tributaries  of  the  Upper  Missouri. 
Several  ongoing  programs  (Weliton-Mohawk 
USDA,  and  Agricultural  Conservation  Program 
USDA)  are  providing  technical  and  financial  as- 
sistance to  improve  irrigation  systems  and  manage- 
ment. Implementation  plans  will  generally  include 
the  identification  of  financial  and  technical  assist- 
ance available  to  the  land  owner  or  operator. 
USDA  salinity  programs  are  funded  by  a  variety 
of  authorities.  USDA  salinity  control  planning  of 
needed  on-farm  irrigation  improvements  on  indi- 
vidual units  is  essentially  completed.  Implementa- 
tion is  progressing  on  3  of  the  12  units.  The  USDA 
on-farm  salinity  control  program  is  receiving  posi- 
tive reviews  for  cost-effectiveness,  and  the  plan- 
ning experience  gained  in  this  activity  will  be  most 
helpful  in  formulating  and  justifying  future  salinity 
control  programs.  (See  also  W87-05171)  (Lantz- 
PTT) 
W87-05171 


INTEGRATED  CONTROL  OF  WATERHYA- 
CENTH  (EICHHORNIA  CRASSD?ES)  WITH  A 
PATHOGEN,  D4SECTS,  AND  HERBICIDES, 

Florida  Univ.,  Gainesville.  Dept.  of  Plant  Patholo- 
gy- 

R.  Charudattan. 

Weed  Science  WEESA6,  Vol.  34,  Suppl.  1,  p  26- 
30,  1986.  47  ref. 

Descriptors:  'Water  hyacinth,  'Biocontrol,  'Weed 
control,  'Pathogenic  fungi,  'Insects,  'Herbicides, 
Florida,  Plant  pathology,  Plant  diseases. 


The  possibility  of  developing  a  practical  integrated 
water  hyacinth  control  system  based  on  pathogens, 
arthropods  and  chemical  herbicides  was  investigat- 
ed. A  fungal  pathogen  native  to  Florida  and  capa- 
ble of  inducing  leaf  spots,  leaf  necrosis  and  second- 
ary root  rot  was  discovered  to  be  highly  virulent 
to  water  hyacinth  in  greenhouse  and  field  tests. 
The  biocontrol  effects  of  weevils,  moths  and  mites 
have  been  tested  and  documented.  Several  chemi- 
cal herbicides  give  good  immediate  control  of 
water  hyacinth,  but  have  a  negative  effect  on 
biocontrol  agents  when  a  large  population  of  the 
plant  is  killed  within  a  short  period.  The  interac- 
tion between  pathogenic  fungi  and  arthropods  was 
studied  and  results  indicated  that  the  combination 
yielded  99%  control.  Tests  of  2,4-D  and  diquat 
combined  with  pathogenic  fungi  demonstrated  that 
herbicides  should  not  prevent  pathogen  infection 
by  killing  entire  leaf  tissues.  Herbicides  should  also 
not  interfere  with  host  susceptibility  or  pathogen 
virulence.  The  level  of  fungal  disease  found  in 
Florida  has  not  been  generally  sufficient  to  control 
hyacinth  and  arthropods  alone  do  not  seem  capa- 
ble of  producing  complete  weed  control.  Any 
chemical  control  program  that  drastically  disrupts 
the  buildup  of  arthropods  is  likely  to  affect  the 
efficacy  and  reduce  the  long  term  benefits  of  water 
hyacinth  insect  biocontrol  programs.  Further  work 
is  needed  to  develop  an  integrated  weed  manage- 
ment system.  (Michael-PTT) 
W87-05263 


GREAT  LAKES  DD7ERSION  AND  CONSUMP- 
TTVE  USE:  THE  ISSUE  EV  PERSPECTIVE, 

Center  for  the  Great  Lakes,  Chicago,  IL. 
M.  J.  Donahue,  A.  A.  Bixby,  and  D.  Siebert. 
Case  Western  Reserve  Journal   of  International 
Law,  Vol.  18,  No.  1,  p  19-48,  Winter  1986.  5  fig,  82 
ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Great 
Lakes,  'Consumptive  use,  'Diversion,  'Water 
supply,  'Water  management,  'Legal  review, 
Water  use,  Regional  planning,  Routing,  Legisla- 
tion, Policy  making,  Public  policy,  Water  policy, 
Planning,  Project  planning,  Canals,  Irrigation, 
Electric  power  production,  Decision  making. 

An  overview  of  and  perspective  on  the  issue  of 
Great  Lakes  diversion  and  consumptive  use  is  pre- 
sented in  support  of  The  December  11-13,  1985 
legal  issues  seminar  sponsored  by  The  Center  for 
the  Great  Lakes.  The  paper  is  presented  as  a  means 
to  provide  a  common  information  base,  focus  at- 
tention on  its  importance  and  implications,  intro- 
duce The  Center's  research,  and  present  objectives 
of  the  seminar.  The  following  issues  are  highlight- 
ed: (1)  the  emergence  of  the  diversion  and  con- 
sumptive use  issue  as  a  leading  regional  policy 
consideration;  (2)  the  characteristics  and  impacts  of 
existing  Great  Lakes  diversions  and  consumptive 
uses;  (3)  legislative  and  policy  developments  with 
implications  for  Great  Lakes  water  management; 
and  (4)  the  importance  of  a  thorough  assessment  of 
the  present  legal  framework  for  Great  Lakes  water 
quantity  management  and  a  determination  of  legal 
and  policy  options  which  might  be  pursued  to 
strengthen  that  framework.  (Author's  abstract) 
W87-05361 


GREAT  LAKES  CHARTER:  TOWARD  A  BA- 
SINWIDE  STRATEGY  FOR  MANAGING  THE 
GREAT  LAKES, 

Wisconsin  Dept.  of  Administration,  Madison. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-05362 


ESTER  AND  ESTRASTATE  USAGE  OF  GREAT 
LAKES  WATERS:  A  LEGAL  OVERVIEW, 

Chicago-Kent  Coll.  of  Law,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05363 


OVERVDIW  OF  CANADIAN  LAW  AND 
POLICY  GOVERNING  GREAT  LAKES  WATER 
QUANTITY  MANAGEMENT, 

Canadian  Environmental  Law  Research  Founda- 
tion, Toronto  (Ontario). 
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For  primary  bibliographic  entry  see  Field  6E. 
W87-05364 


PUBLIC  INTERNATIONAL  LAW  AND  WATER 
QUANTITY  MANAGEMENT  IN  A  COMMON 
DRAINAGE  BASIN:  THE  GREAT  LAKES, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05365 


LAKE  DIVERSION  AT  CHICAGO, 

Illinois  State  Dept.   of  Transportation,  Chicago. 

Div.  of  Water  Resources. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05366 


MODEL  STATE  WATER  ACT  FOR  GREAT 
LAKES  MANAGEMENT:  EXPLANATION  AND 
TEXT, 

Michigan  Univ.,  Ann  Arbor. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05367 


BINDING  1TES,  TYING  BONDS:  INTERNA- 
TIONAL OPTIONS  FOR  CONSTRAINTS  ON 
GREAT  LAKES  DIVERSIONS, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05368 


WATER  HARVESTING  FOR  RECLAIMING 
ALKALI  SOILS, 

Central  Soil  Salinity  Research  Inst.,  Karnal  (India). 

S.  K.  Kamra,  V.  V.  D.  Narayana,  and  K.  V.  G.  K. 

Rao. 

Agricultural  Water  Management  AWMADF,  Vol. 

11,  No.  2,  p  127-135,  April  1986.  4  fig,  3  tab,  17  ref. 

Descriptors:  *Water  harvesting,  'Rainfall-runoff 
relationships,  *Runoff,  *Storm  runoff,  'Land  man- 
agement, 'Grasses,  'Land  reclamation,  'Alkaline 
soils,  Monsoons,  Hydrogen  ion  concentration,  Ag- 
riculture. 

Alkali  soils  give  a  considerable  amount  of  runoff 
during  the  monsoon  and  hence  provide  excellent 
opportunities  for  rainwater  harvesting.  A  rain- 
water harvesting  technique  is  presented  in  which 
alkali  plots  are  divided  into  two  compartments:  the 
upper  compartment  is  for  rainwater  harvesting  and 
in  the  lower  one  alkali-tolerant  grasses  are  grown. 
Results  of  a  4-year  study  show  that  a  water  har- 
vesting compartment  at  least  twice  as  large  as  the 
grassed  compartment  can  provide  sufficient  rain- 
water for  growing  grasses.  The  pH  value  of  the 
soil  decreased  from  10.6  to  9.0  in  the  0-15  cm  soil 
layer  and  in  the  lower  layers  to  about  9.6.  This 
proposed  method  of  reclamation  offers  good  possi- 
bilities for  poor  farmers,  who  cannot  afford  to 
install  tube  wells  and  purchase  gypsum.  This  tech- 
nique not  only  reclaims  the  land  but  also  decreases 
the  runoff  from  alkaline  areas  and  thus  reduces 
downstream  problems.  (Author's  abstract) 
W87-05449 


COST  COMPARISON  BETWEEN  CONVEN- 
TIONAL AND  DETAINED  DRAINAGE  SYS- 
TEMS, 

UMA  Engineering  Ltd.,  Burnaby  (British  Colum- 
bia). 

K.-B.  Lee,  and  P.  Ham. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  4,  p  405^*11,  August  1986.  3  fig,  5  tab, 
16  ref. 

Descriptors:  'Drainage,  'Conventional  drainage, 
'Detained  drainage,  'Runoff,  'Cost  analysis, 
'Comparison  studies,  'Drainage  engineering, 
'Mathematical  models,  'Model  studies,  Costs, 
Cost-benefit  analysis,  Drainage  effects,  Drainage 
practices,  Drainage  water,  Mathematical  equa- 
tions, Mathematical  studies,  Erosion,  Flooding, 
Canada. 

Three  drainage  basins  in  Surrey,  B.C.  (sizes  rang- 
ing from  31  to  102  ha)  were  modelled  on  the  basis 
of  both  the  conventional  design  method  and  the 
design  method  incorporating  detention.  The  cost 
for  the  overall  drainage  systems  were  then  com- 


pared. The  cost  comparison  indicates  that  for  the 
three  basins  studied  the  cost  advantage  would  be 
with  the  detained  system,  if  downstream  erosion 
and  flooding  are  considered.  If  these  downstream 
costs  are  not  considered  then  the  two  systems  are 
very  similar  in  cost.  (Author's  abstract) 
W87-05470 


FISH  SPECIES  COMPOSITION  IN  NEW 
JERSEY  SALT  MARSHES:  EFFECTS  OF 
MARSH  ALTERATIONS  FOR  MOSQUITO 
CONTROL, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 

Zoology  Graduate  Program. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05497 


OPERATIONAL  FLOOD  WARNING  SYSTEM, 

G.  A.  Noonan. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  5,  p  437-453, 
October  1986.  6  fig,  4  ref. 

Descriptors:  'Flood  forecasting,  'Data  processing, 
'Flood  warning,  'England,  'Communication, 
'Hydrologic  models,  Rain  gages,  River  forecast- 
ing, Monitoring,  Compensation  flows,  Residual 
flows,  Cost  analysis. 

The  flood  warning  system  of  the  North  West 
Water  Authority  (England)  is  described  including 
its  operational  procedures,  equipment  components, 
use  of  the  regional  communications  scheme  (RCS) 
in  collection  and  dissemination  of  hydrometric 
data.  The  use  of  the  RCS,  with  its  capacity  for 
rapid  data  transmission  and  its  facility  for  running 
models,  has  improved  very  substantially  the  flood 
forecasting  and  flood  warning  capabilities  of  the 
Authority.  Among  the  advantages  noted  compared 
the  former  system,  which  relied  on  manually  inter- 
rogable  rain  and  river  level  gauges,  are:  more 
frequent  gathering  of  data,  earlier  recognition  of 
gauge  failures  due  to  more  frequent  (15  min)  inter- 
rogation interval,  more  rapid  assessment  of  the 
extent  and  severity  of  an  observed  heavy  rain,  and 
ready  availability  of  data  for  immediate  use  in 
other  applications,  such  as  monitoring  residual  and 
compensation  flows.  The  RCS  is  expensive  and 
probably  could  not  be  justified  for  flood  forecast- 
ing alone.  (Rochester-PTT) 
W87-05562 


PLAN  FOR  RESEARCH  ON  FLOODS  AND 
THEJH  MITIGATION  IN  THE  UNITED 
STATES, 

Illinois  State  Water  Survey  Div.,  Champaign. 

S.  A.  Changnon  Jr.,  R.  J.  Schicht,  and  R.  G. 

Semonin. 

Final  Report  to  the  National  Science  Foundation, 

SWS  Contract  Report  302,  March   1983.  Illinois 

State  Water  Survey  Div.,  Champaign,  Illinois.  226 

p.  Grant  No.  NSF-PAG-8 1-17027. 

Descriptors:  'Flood  control,  'Flood  damage, 
'Flood  plain  management,  'Flood  plain  zoning, 
•Floodproofing,  Flood  protection,  Flood  forecast- 
ing, Flood-control  storage,  Floodgates,  Flood- 
ways,  Flood  profiles,  Flood  routing,  Management 
planning,  Coastal  zone  management,  Public  health. 

From  a  national  economic  viewpoint,  floods  are 
the  most  destructive  natural  hazard  in  the  United 
States.  Recent  assessments  of  flood  problems  and 
issues  are  used  to  compile  a  comprehensive  assess- 
ment of  the  research  needed  relating  to  flooding 
and  flood  mitigation.  The  assessment  of  the  re- 
search needs,  largely  done  by  experienced  re- 
searchers on  floods,  was  performed  in  the  context 
of  current  and  future  policy  issues  affecting  flood 
mitigation  activities.  Four  new  major  national 
issues  or  trends  are  accounted  for  in  this  research 
assessment.  (1)  a  shift  in  responsibilities  from  feder- 
al to  local  and  state  entities;  (2)  the  policy  of  the 
National  Flood  Insurance  Program;  (3)  the  ongo- 
ing shift  of  emphasis  from  structural  approaches  to 
nonstructural  approaches  for  flood  mitigation 
such  as  flood  plain  management  and  zoning,  coast- 
al zone  management,  flood  warning  systems,  evac- 
uation and  relocation,  flood  insurance,  and  land 
acquisition;  (4)  the  recognition  of  the  major  new 


and  developing  national  programs  in  emergency 
assistance.  The  major  conclusion  of  the  assessment 
is  that  much  flood-related  research  must  be  inter- 
disciplinary in  nature.  As  a  result  115  high  priority 
research  tasks  in  the  fields  of  meteorology,  hydrol- 
ogy and  hydraulics,  ecology,  public  health,  eco- 
nomics, sociology,  political  science,  and  interdisci- 
plinary fields  are  identified.  All  115  tasks  met  the 
criteria  for  critical  research,  namely  that  the  prob- 
lem being  addressed  will  probably  be  solved  by 
further  research,  and  that  the  cost  of  the  research 
is  justified  by  the  benefits.  (See  also  W87-05717 
through  W87-05726)  (Geiger-PTT) 
W87-05716 


RESEARCH     PROBLEMS    IN    HYDROLOGY 
AND  HYDRAULICS, 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05718 


ECOLOGICAL    PERSPECTIVE    ON     FLOOD 
MITIGATION, 

Kansas  State  Univ.,  Manhattan.  Div.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05719 


PUBLIC  HEALTH  RESEARCH  NEEDS, 

Epidemiology  Research  Center,  Tampa,  FL. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05720 


SOCIOLOGY  RESEARCH  NEEDS, 

Denver  Univ.,  CO.  Dept.  of  Sociology. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-05722 


LEGAL  ASPECTS   OF  MITIGATING   FLOOD 
DAMAGES, 

American  Bar  Foundation,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-05724 


INTERDISCIPLINARY  RESEARCH, 

Colorado  Univ.  at  Boulder.   Inst,  of  Behavioral 

Science. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05725 


GEOMORPHIC  -  HYDRAULIC  SIMULATION 
OF  CHANNEL  EVOLUTION, 

Water  Engineering  and  Technology,  Inc.,  Shreve- 

port,  LA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05794 


PREDICTING   CHANNEL   ADJUSTMENT  TO 
CHANNELIZATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geol- 
ogy. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-05796 


CHANNEL  EVOLUTION  IN  MODIFIED  TEN- 
NESSEE CHANNELS, 

Geological  Survey,  Nashville,  TN. 
A.  Simon,  and  C.  R.  Hupp. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-71  to  5- 
82,  5  fig,  3  tab,  1 1  ref. 

Descriptors:  'Channeling,  'Tennessee,  'Alluvial 
channels,  'Sedimentation,  'Channel  morphology, 
Stream  beds,  Aggradation,  Degradation,  Erosion, 
Bank  stabilization. 

Channel  dredging  and  straightening  between  1959 
and  1972  in  West  Tennessee  caused  a  series  of 
morphologic  changes  along  modified  reaches  and 
tributaries.  Degradation  occurs  for  10  to  15  years 
at  sites  upstream  of  the  area  of  maximum  disturb- 
ance (AMD)  and  can  lower  bed-level  by  as  much 
as  6.1    meters.   Aggradation   downstream   of  the 
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AMD  can  reach  0.12  m/yr  with  the  greatest  rates 
near  the  mouth.  Initially,  degraded  sites  experience 
a  secondary  aggradation  phase  in  response  to  ex- 
cessive incisement  and  gradient  reduction.  The  ad- 
justment of  channel  width  is  characterized  by  six 
stages  of  bank-slope  development:  premodified, 
constructed,  degradation,  threshold,  aggradation, 
and  restablization.  Downcutting  and  toe  removal 
during  the  degradation  stage  causes  bank  failure  by 
mass-wasting  processes  when  the  critical  height  of 
the  bank  material  is  reached  (threshold  stage). 
Top-bank  widening  continues  through  the  aggra- 
dation stage  as  the  slough  line  develops  as  an  initial 
site  of  lower  bank  stability.  The  development  of 
the  bank  profile  is  defined  in  terms  of  three  dynam- 
ic surfaces:  (1)  vertical  face  (60  to  90  degrees),  (2) 
upper  bank  (25  to  50  degrees),  and  (3)  slough  line 
(20  to  25  degrees).  (See  also  W87-05791)  (Lantz- 
PTT) 
W87-05799 


VEGETATION  AND  BANK-SLOPE  DEVELOP- 
MENT, 

Geological  Survey,  Reston,  VA. 
C.  R.  Hupp,  and  A.  Simon. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-83  to  5- 
92,  7  fig,  3  tab,  13ref. 

Descriptors:  *Bank  protection,  *Slope  protection, 
•Slope  stabilization,  *Bank  erosion,  *Vegetation, 
•Tennessee,  Dredging,  Sedimentation,  Channel 
morphology,  Erosion,  Flood  control. 

Most  streams  in  West  Tennessee  have  been 
straightened  and  dredged  for  flood  control.  These 
modifications  have  initiated  long-term  changes  in 
bed  level  and,  in  many  cases,  channel  widening 
that  occurs  predominantly  by  mass  wasting  of 
banks.  Dendroecologic  and  dendrogeomorphic 
analyses  of  riparian  vegetation  yield  information 
on  dates  and  rates  of  bank  failure,  bank-sediment 
accretion  or  erosion,  and  degree  of  bank-slope 
development.  Widening  rates  up  to  2.4  m/yr  have 
been  documented  along  highly  unstable  reaches. 
Similar  analyses  of  buried  tree  stems  on  re-stabiliz- 
ing banks  indicate  average  accretion  rates  of  5  to  7 
cm/yr.  The  presence  of  particular  species  indicate 
trends  of  increasing  or  decreasing  stability.  The 
most  common  woody  plants  on  adjusting  bank 
slopes  include  black  willow,  boxelder,  river  birch, 
and  sycamore.  The  establishment  of  riparian  vege- 
tation promotes  bank  stability  by  ameliorating 
bank-erosional  processes.  Banks  largely  devoid  of 
establishing  woody  vegetation  are  characteristic  of 
the  most  unstable  reaches.  (See  also  W87-05791) 
(Author's  abstract) 
W87-O5800 


EVOLUTION  OF  TWO  DREDGED  CHANNELS 
IN  OKLAHOMA, 

Agricultural  Research  Service,  Durant,  OK. 
Water  Quality  and  Watershed  Research  Lab. 
R.  R.  Schoof,  P.  B.  Allen,  and  G.  A.  Gander. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-93  to  5- 
102,  6  fig,  2  tab,  7  ref. 

Descriptors:  *Dredging,  *Channel  erosion,  'Okla- 
homa, *Channel  improvement,  'Sugar  Creek, 
•Washita  River,  *Tonkawa  Creek,  Channeling, 
Sediment  depositions,  Vegetation,  Bank  Stabiliza- 
tion. 

Eleven  miles  (18.3  km)  of  the  Sugar  Creek  channel 
were  dredged  in  1967.  Because  the  channel  gradi- 
ent, 0.0015  ft/ft,  was  too  steep  for  the  sandy  alluvi- 
um, cross  sectional  area  of  the  channel  nearly 
doubled  in  two  years.  By  1969,  maximum  deposi- 
tion on  the  lower  end  of  Sugar  Creek  and  in  the 
Washita  River  was  6  ft,  and  the  deposited  volume 
was  650  acre-ft.  By  1973,  much  of  the  deposition 
from  Sugar  Creek  had  been  transported  down- 
stream, and  the  new  bed  was  parallel  to  and  ap- 
proximately 2  ft  higher  than  the  bed  of  1966.  To 
reduce  the  erosion  taking  place  in  the  dredged 
channel  Kellner  jacks,  riprap,  tree  plantings  and 
fencing  were  installed.  After  several  years,  most  of 
the  dredged  channel  had  stabilized.  However,  bank 


and  bed  erosion  still  take  place  further  upstream  as 
a  result  of  the  dredging.  Within  the  Sugar  Creek 
valley,  the  water  table  has  been  lowered  and  flood- 
ing has  vitually  been  eliminated.  Thus  much  of  the 
former  Bermuda  grass  pasture  has  been  replaced 
by  higher  value  crops.  The  Tonkawa  Creek  chan- 
nel was  dredged  for  3.6  mi  (6  km)  in  1973.  This 
channel  had  1.4  mi  (2.3  km)  of  0.0016  gradient  and 
2.2  mi  (3.7  km)  of  0.0007  gradient,  and  riprap  was 
installed  on  the  banks  soon  after  dredging.  Also, 
Tonkawa  Creek  has  only  10-15%  as  much  flow 
volume  and  peak  as  Sugar  Creek.  Thus,  there  have 
been  no  erosional  problems  within  the  Tonkawa 
Creek  channel.  (See  also  W87-05791)  (Author's 
abstract) 
W87-05801 


CHANNEL  ADJUSTMENTS  OF  THE  LOWER 
COLORADO  RIVER, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
D.  P.  McCleary. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-103  to  5- 
112,  6  fig,  1  tab,  8  ref. 

Descriptors:  'Channel  morphology,  'Colorado 
River,  'Channel  flow,  'Sedimentation,  'Lake 
Powell,  'Glen  Canyon  Dam,  Channel  improve- 
ment, Bank  stabilization,  Bank  erosion,  Channel- 
ing, Alluvial  rivers. 

During  the  high  flows  of  1983-84,  stabilized 
reaches  of  the  lower  Colorado  River  experienced 
channel  degradation,  while  lateral  erosion  of  the 
bankline  characterized  unstabilized  sections.  These 
effects  are  in  keeping  with  regime  theories  of  allu- 
vial rivers  which  relate  variables  such  as  discharge, 
depth,  and  sediment  properties.  Major  channeliza- 
tion projects  are  planned  for  the  Parker  and  Limi- 
trophe Divisions,  probably  the  two  most  unstable 
reaches  of  the  river.  Design  analysis  must  consider 
impacts  of  the  recent  high  flows  as  related  to  the 
channel  configurations  favored  by  the  river.  With 
the  filling  of  Lake  Powell  behind  Glen  Canyon 
Dam,  a  buffer  for  absorbing  large  Colorado  River 
Basin  runoffs  no  longer  exists.  Thus,  higher  flows 
than  those  of  the  past  15  years  may  be  expected  in 
the  lower  Colorado,  requiring  a  period  of  further 
adjustments  of  the  river  channel.  (See  also  W87- 
05791)  (Lantz-PTT) 
W87-05802 


ALLUVIAL  TRENDS:  NOTCHED  RD7ER  CON- 
TROL STRUCTURES, 

Corps  of  Engineers,  Omaha,  NE. 
K.  A.  Myers. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II.  1986.  p  5-113  to  5- 
122,  1  fig,  2  tab,  9  ref. 

Descriptors:  'Alluvial  rivers,  'Notches,  'River 
flow,  'Flow  control,  'Missouri  River,  Dikes,  Bank 
stabilization,  Environmental  effects,  Channeling, 
Sediment  deposition,  Sedimentation. 

A  program  to  retain  the  floodway  conveyance 
along  the  Missouri  River  through  the  use  of 
notched  river  control  structures  was  initiated  in 
1975.  The  purpose  of  the  program,  which  included 
all  of  the  Bank  Stabilization  and  Navigation 
Project  from  Sioux  City,  Iowa,  to  the  Mouth,  was 
to  alter  depositional  patterns  behind  river  control 
structures  by  increasing  the  flow  conveyance  of 
the  river  affecting  the  navigation  channel  design 
criteria.  Within  the  dike  systems,  however,  aggra- 
dation developed  naturally  in  the  shallow  water 
areas,  causing  a  reduction  in  the  total  water  surface 
area.  The  notch  program  was  intended  to  maintain 
or  renew  shallow  water  areas  by  providing  a 
means  for  water  to  pass  through  and  between  rock 
structures,  thus  preventing  sediment  deposition 
downstream  and  landward  of  the  structures.  Over 
1300  notches  have  been  constructed  since  1975  by 
excavating  a  portion  of  existing  stone-fill  structures 
or  omitting  repairs  on  small  portions  of  damaged 
structures.  Habitat  enhancement  evolved  as  an  in- 
direct benefit  of  the  notches,  and  the  program  was 
expanded  in  1982  to  incorporate  underwater  reefs 
in  conjunction  with  the  nothces.  The  underwater 


reef  concept  was  included  since  such  reefs  not  only 
have  an  impact  on  sediment  deposition,  but  also 
afford  fish  protection,  food,  security,  and  a  refer- 
ence point  by  reducing  light  and  providing  a  dis- 
continuous substrate.  Investigations  have  shown 
that  the  notch  program  may  not  substantially  re- 
verse the  trend  of  reduced  water  surface  area 
along  a  channelized  river,  but  the  program  may  be 
instrumental  in  minimizing  further  reduction  of 
open  water  areas  by  preserving  existing  pools, 
chutes,  islands,  and  sandbar  areas  found  along  the 
Missouri  River.  (See  also  W87-05791)  (Author's 
abstract) 
W87-05803 


DEVELOPMENT  AND  APPLICATION  OF  A 
SEDIMENTATION  MODELING  SYSTEM, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05817 


ALGORITHM     FOR    ROUTING    UNSTEADY 
FLOWS  IN  URBAN  DRAINAGE  NETWORKS, 

Gutteridge,  Haskins  and  Davey  Pty  Ltd.,  Sydney 

(Australia). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05860 
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SALESTTY  CONTROL  PROBLEMS  ASSOCIAT- 
ED WITH  IRRIGATION  IN  SOUTH-WEST 
NEW  SOUTH  WALES,  AUSTRALIA, 

Water    Resources    Commission    of   New    South 

Wales,  Sydney  (Australia). 

For  primary  bibliographic   entry  see  Field   5G. 

W87-05189 


ISSUES  EN  GROUNDWATER  MANAGEMENT. 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

Water  Resources  Symposium  Number  Twelve, 
Center  for  Research  in  Water  Resources,  The  Uni- 
versity of  Texas  at  Austin,  Austin,  Texas.  1985. 
Edited  by  Ernest  T.  Smerdon  and  Wayne  R. 
Jordan.  498  p. 

Descriptors:  'Groundwater  management,  'Texas, 
'Management  planning,  Groundwater  quality, 
Legal  aspects,  Groundwater  pollution,  Water  pol- 
lution prevention,  Salinity,  Conferences,  Aquifers, 
Ogallala  Aquifer,  Edwards  Aquifer,  Coastal  Aqui- 
fer, Saline  water,  Economic  aspects. 

This  publication  contains  the  proceedings  of  a 
symposium  entitled  'Groundwater-Crisis  or  Op- 
portunity,' which  was  held  in  San  Antonio  Octo- 
ber 29-31,  1984.  It  is  one  of  several  efforts  related 
to  water  resources  undertaken  cooperatively  in 
recent  years  by  The  University  of  Texas  at  Austin 
and  the  Texas  A  &  M  University  System.  Current 
problems  associated  with  groundwater  manage- 
ment include  legal  issues,  problems  of  potential 
pollution  of  aquifers,  problems  of  salinity  in 
groundwater  from  natural  causes  or  from  saltwater 
encroachment,  and  many  others.  The  different 
aquifers  in  Texas  each  pose  a  unique  set  of  chal- 
lenges. Three  distinctly  different  aquifers  were 
chosen  for  analysis-the  Ogallala,  the  Edwards,  and 
the  Coastal  Aquifer.  The  papers  presented  here 
cover  the  broad  range  of  problems  associated  with 
effective  management  of  groundwater.  These  in- 
clude analyses  of  the  hydrological  characteristics 
of  the  aquifers,  the  legal  and  institutional  issues,  the 
water  pollution  hazard  and  how  to  monitor  and 
control  it,  and  the  economic  value  of  groundwater, 
both  in  the  past  and  in  the  future.  It  is  now  widely 
recognized  that  the  solution  to  future  water  prob- 
lems in  Texas  will  require  more  effective  manage- 
ment of  the  water  resources  than  in  the  past.  New 
supplies  to  meet  future  needs  are  not  without  limit; 
therefore,  the  solution  to  the  problem  will  have  to 
come  from  better  water  conservation  as  well  as  by 
providing  new  supplies.  In  some  cases,  conserva- 
tion and  reuse  may  be  the  only  feasible  answer.  To 
accomplish  what  is  needed  will  require  the  best 
efforts  of  all  Texans.  Good  research  programs  will 
be  required  to  discover  ways  to  improve  on  what 
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has  been  done  in  the  past.  (See  also  W87-05220 

thru  W87-05249)  (Lantz-PTT) 

W87-05219 


GROUNDWATER--THE  CHANGING  PROB- 
LEM IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
C.  E.  Nemir. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  3-9. 

Descriptors:  'Texas,  'Groundwater  management, 
•Groundwater  potential,  'Groundwater  quality, 
Legislation,  Water  quality  control,  Saline  water 
intrusion,  Groundwater  pollution,  Water  pollution 
prevention,  Water  use,  Aquifers,  Brine,  Ground- 
water irrigation,  Water  resources  development. 

Texas  holds  resources  for  substantial  supplies  of 
groundwater.  In  all  but  a  few  areas  in  the  state, 
groundwater  of  good  quality  can  be  obtained  in 
sufficient  quantities  for  domestic  purposes.  In 
many  areas,  groundwater-producing  formations 
yield  large  quantities  of  water  to  wells.  Such  large 
capacity  wells  are  capable  of  supplying  water  for 
municipalities,  industries,  and  irrigated  agriculture. 
The  ability  to  develop  groundwater  has  led  to 
significant  economic  development  in  the  state.  The 
availability  of  underground  water  has  contributed 
greatly  to  the  growth  of  sveral  major  cities,  as  well 
as  some  principal  industries,  and  agricultural  pro- 
duction in  many  areas  of  the  state  has  been  greatly 
enhanced  through  groundwater  development.  As 
the  state  continued  to  grow,  so  did  the  need  for 
water.  This  need  was  met,  in  large  part,  by  devel- 
oping groundwater.  Groundwater,  most  of  which 
as  used  for  irrigation,  supplied  74%  of  all  water 
used  in  Texas  in  1960.  In  the  1950s,  increased 
concern  began  to  be  expressed  over  the  possible 
contamination  of  the  state's  aquifers,  especially  by 
man's  activities.  Of  principal  concern  was  salt 
water  contamination,  particularly  from  brine  pro- 
duced with  oil  and  gas  that  was  being  discharged 
into  unlined  surface  pits.  Another  groundwater 
concern  was  the  encroachment  of  naturally  occur- 
ring saline  water  within  aquifers  due  to  water  level 
declines.  In  1958,  it  was  generally  believed  that 
reasonably  thorough  groundwater  information  had 
been  compiled  for  about  one-tenth  of  the  state,  and 
that  practically  no  information  other  than  that  on 
the  general  geology  of  an  area  was  available  for 
about  one-half  the  state.  At  about  this  time,  Texas 
began  to  expand  its  groundwater  studies  program. 
Probably  the  biggest  change  is  the  widespread 
realization  that  groundwater  resources  must  be 
protected  from  contamination.  Passage  of  various 
laws  (Federal  Clean  Water  Act,  Resource  Conser- 
vation and  Recovery  Act,  and  Safe  Drinking 
Water  Act)  have  helped  to  ensure  the  quality  and 
protection  of  groundwater  for  future  generations. 
(See  also  W87-05219)  (Lantz-PTT) 
W87-05220 


CONNECTIONS  BETWEEN  GROUNDWATER 
AND  ECONOMIC  GROWTH, 

Texas  Univ.  at  Austin.  Graduate  School  of  Busi- 
ness. 

V.  L.  Arnold. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  11-19,  2  fie, 
9  ref. 

Descriptors:  'Groundwater  management,  'Eco- 
nomic aspects,  'Texas,  'Cost-benefit  analysis, 
Groundwater  irrigation,  Pumping,  Policy  making, 
Mathematical  analysis,  Economic  analysis,  Model 
studies,  Economic  efficiency. 

Groundwater  in  Texas  is  economically  scarce,  but 
not  so  physically  limited  as  to  be  a  serious  threat  to 
growth  of  the  economy.  There  may  be,  however, 
curtailment  of  primary  product  production  because 
of  increasing  groundwater  economic  scarcity  (re- 
vealed as  increasing  pumping  costs  from  ground- 
water aquifers).  The  curtailment  will  probably  be 
most  severe  in  irrigated  agriculture.  The  economic 
effect  may  be  dramatic  in  certain  regions  of  the 


state,  but  should  have  a  modest  impactt  on  the 
state's  overall  economy.  The  groundwater  prob- 
lem, then,  is  more  a  problem  of  policy  choices 
about  the  institutional  environment  within  which 
groundwater  is  managed,  than  it  is  with  physical 
scarcity.  Groundwater  has  been  managed  as  a 
common  property  resource,  and  that  has  influ- 
enced the  type  of  economic  growth  that  has  oc- 
curred. There  is  economic  theory  relating  to 
common  property  resources.  Groundwater  is 
viewed  in  the  context  of  that  theory  and  an  alter- 
native institutional  environment  is  proposed  for  the 
management  of  that  resources.  A  common  proper- 
ty resource  in  a  competitive  market  is  character- 
ized by  its  ability  to  be  utilized  simultaneously  by 
more  than  one  individual  or  economic  unit.  Natu- 
ral resources  often  classified  under  this  general 
term  are  air,  groundwater,  public  grazing  land, 
petroleum  deposits,  and  marine  resources.  These 
resources  have  no  formal  property  structure;  thus 
no  user  has  exclusive  rights  to  the  resources  nor 
can  one  prevent  others  from  sharing  in  its  use.  This 
paper  begins  with  a  short  review  of  the  literature 
at  the  endogenous  variable  stage,  traces  the  devel- 
opment of  common  property  economic  analysis 
through  the  sustainable-yield  concept,  and  dis- 
cusses the  effects  of  unrestricted  user  entry  and  the 
physical-equilibrium  model.  (See  also  W87-05219) 
(Lantz-PTT) 
W87-05221 


OGALLALA  AQUIFER  -  FACTS  AND  FALLA- 
CIES, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  2F. 
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ENHANCED  RECOVERY  OF  GROUNDWATER 
FROM  THE  UNSATURATED  ZONE:  THE 
OGALLALA  CASE, 

Texas  Agricultural  Experiment  Station,  College 
Station. 

D.  L.  Reddell,  A.  W.  Wyatt,  and  B.  J.  Claborn. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  33-52,  6  fig, 
3  tab,  8  ref. 

Descriptors:  'Groundwater  management,  'Water 
supply  development,  'Aeration  zone,  'Ogallala 
Aquifer,  Model  studies,  Groundwater  potential, 
Permeability,  Unconsolidated  aquifers,  Aquifers, 
Saturation,  Air-water  interfaces. 

An  effort  to  model  the  effects  of  air  injection  into 
the  unsaturated  zone  of  an  aquifer  is  discussed. 
However,  insufficient  data  on  relative  permeability 
versus  saturation  for  the  air  and  water  phases  in 
unconsolidated  groundwater  aquifers  were  avail- 
able. Without  good  data  to  describe  these  relation- 
ships, the  model  can  give  strange  results.  The  main 
reasons  for  this  are:  (1)  relative  permeability  curves 
for  both  water  and  air  phases  are  needed  not  only 
for  the  drainage  cycle,  but  for  the  wetting  cycle  as 
well.  The  effects  of  hysteresis  on  relative  permea- 
bilities in  groundwater  hydrology  remain  a  practi- 
cally untouched  area;  (2)  based  on  previous  find- 
ings, it  can  be  assumed  that  an  understanding  of 
the  basic  relationship  between  saturation  history 
and  the  corresponding  effects  on  relative  permea- 
bilities, needs  to  be  established;  (3)  data  sets  of 
relative  permeability  versus  saturation,  and  capil- 
lary pressure  versus  saturation  for  both  wetting 
and  drainage  cycles  are  needed  for  all  layers  in- 
volved in  a  model,  and  in  all  directions,  particular- 
ly for  confining  layers;  and,  (4)  a  better  under- 
standing of  the  boundary  conditions  of  the  system 
is  considered  essential.  More  research  is  needed  on 
the  basic  physics  of  simultaneous  air-water  move- 
ment and  this  should  be  the  thrust  of  future  efforts. 
Since  groundwater  aquifer  data  were  unavailable, 
petroleum  reservoir  data  were  used  to  simulate  air 
injection  into  a  water-air  reservoir  with  known  and 
fully  described  properties.  These  data  show  that  air 
injection  to  recover  water  from  the  unsaturated 
zone  merits  further  study.  (See  also  W87-05219) 
(Lantz-PTT) 
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POTENTIAL  FOR  UTILIZATION  OF  BRACK- 
ISH GROUNDWATER, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  3C. 
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SOME  CHALLENGES  AND  OPPORTUNITIES 
IN  GROUNDWATER  MANAGEMENT, 

J.  O.  Williams. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  127-134,  2 
ref. 

Descriptors:  'Groundwater  management,  'Water 
management,  'Water  resources  development, 
Groundwater  availability,  Water  supply  develop- 
ment, Water  supply,  Aquifers,  Groundwater. 

Good  groundwater  resources  management  must  be 
based  on  a  comprehensive  understanding  of  the 
physical  and  economic  systems  involved.  To 
many,  management  means  simply  the  reduction  of 
groundwater  extractions  to  bring  total  pumpage 
into  balance  with  some  value  of  the  so-called  'safe 
yield'.  Groundwater  resources  management,  is  the 
protection,  development,  and  use  of  groundwater 
resources  of  the  particular  aquifer  system  con- 
cerned -  generally  in  conjunction  with  available 
surface  water  resources,  and  possibly  including 
reclaimed  water  -  in  the  manner  most  effective  in 
meeting  evolving  water  resource  development  and 
water  use  objectives.  Since  the  boundaries  of  the 
geologic  formations  which  serve  as  aquifers  are 
not  related  to  state  boundaries,  the  physical  prob- 
lems are  the  same  for  interstate  or  intrastate 
aquifers.  The  same  problems  that  develop  when 
two  neighboring  communities  share  a  groundwater 
supply  will  develop  whether  or  not  the  communi- 
ties live  in  the  same  state.  Some  observations  on 
management  efforts  to  this  point  seem  evident:  (1) 
In  the  United  States,  the  only  governmental  au- 
thorities which  operate  without  restraint  across 
state  lines  are  the  federal  government,  and  those 
agencies  created  by  interstate  compact;  (2)  With- 
out the  active  concurrence  and  support  of  the 
water  users  involved,  and  with  full  recognition  on 
their  part  of  the  problems-  to  be  solved  and  the 
benefits  gained  by  submitting  to  a  management 
strategy,  it  is  unlikely  that  imposition  of  manage- 
ment would  be  politically  or  practically  feasible; 
(3)  Generally,  management  can  be  most  effectively 
accomplished  at  the  local  or  regional  governmen- 
tal level,  operating  within  a  framework  of  powers 
and  duties  established  by  state  statutes;  (4)  Current 
laws,  both  statute  and  case,  concerning  water 
rights  impede,  and,  in  some  cases,  block  effective 
management.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05228 


EMERGING     LEGAL     CHALLENGES     FOR 
GROUNDWATER  MANAGEMENT, 

Texas  Tech  Univ.,  Lubbock.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  6E. 
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LESSONS  FROM  THE  REST  OF  THE  WEST:  A 
SURVEY  OF  GROUNDWATER  MANAGE- 
MENT IN  CALIFORNIA,  COLORADO,  NEW 
MEXICO,  AND  NEBRASKA, 

Chicago-Kent  Coll.  of  Law,  IL. 
A.  D.  Tarlock. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  165-173,  3 
ref. 

Descriptors:  'Groundwater  management,  'Legal 
aspects,  'Water  scarcity,  'California,  'Colorado, 
•New  Mexico,  'Nebraska,  Groundwater  pollution, 
Water  resources  development,  Pumping. 

Groundwater  has  characteristics  that  make  state 
intervention  in  its  use  necessary.  These  are:  (1) 
relative  scarcity,  (2)  absolute  scarcity,  and  (3)  con- 
tamination. This  paper  focuses  on  the  first  two 
characteristics.    Relative    scarcity    occurs    when 
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pumpers  in  a  basin  cannot  obtain  required  amounts 
at  pre-existing  pumping  levels.  Unlike  surface 
streams,  groundwater  basins  may  not  be  sucked 
dry  in  any  given  year.  Rather,  any  shortage  that 
occurs  is  not  to  an  absolute  amount  of  water  but  to 
an  amount  of  water  at  a  given  static  pressure  level. 
Economists  advise  that  in  order  to  promote  the 
efficient  allocation  of  resources,  property  rights 
must  be  well  defined,  enforced,  and  transferable. 
Well-defined  rights  are  basically  rights  that  make 
clear,  exclusive  assignments  to  one  entity.  The 
other  two  attributes,  enforceability  and  transfer- 
ability, follow  from  an  exclusive  assignment.  Once 
an  individual  sphere  of  control  is  delineated,  it  is 
possible  to  determine  what  is  an  interference  and 
to  protect  the  right  holder  against  it.  Clear  and 
enforceable  rights  are  obviously  saleable  items,  if 
the  resource  has  value,  and  thus  the  right  is  trans- 
ferable. With  respect  to  groundwater,  the  sticky 
point  is  the  first  characteristic  of  property  right.  It 
is  difficult  to  assign  exclusive  rights  to  a  resource 
when,  for  physical  reasons,  one  claimant's  con- 
sumption inevitably  interferes  with  another  claim- 
ant's legitimate  consumption.  A  survey  of  ground- 
water law  and  administration  in  California,  Colora- 
do, New  Mexico,  and  Nebraska  shows  that  no  state 
has  developed  a  perfect  solution.  However,  each 
of  these  states  has  developed  a  solution  to  the  twin 
problems  of  pressure  declines  and  mining.  Ground- 
water control  is  rooted  in  the  needs  of  each  state, 
and  as  a  result,  one  state's  institutions  are  not 
readily  transferable  to  another  state;  but,  taken 
together,  the  experience  of  the  states  surveyed 
here  illustrate  some  realistic  approaches  to  ground- 
water conservation.  (See  also  W87-05219)  (Lantz- 
PTT) 
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DEVELOPMENT    OF    THE    NEW    ARIZONA 
GROUNDWATER  CODE, 

Arizona  Dept.  of  Water  Resources,  Phoenix. 
For  primary  bibliographic  entry  see  Field  6E. 
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CONJUNCTIVE  MANAGEMENT  OF  GROUND 
AND  SURFACE  WATER  NEW  MEXICO  CASE 
LAW  AND  POLICY  ISSUES, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
C.  T.  DuMars. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  197-217,  58 
ref. 

Descriptors:  'Groundwater  management,  'Surface 
water,  *New  Mexico,  *Legal  aspects,  'Public 
policy,  Surface-groundwater  relations,  Ground- 
water storage,  Management  planning,  Water  use, 
Groundwater  mining,  Pumping. 

The  difficult  problem  of  conjunctive  management 
of  ground  and  surface  water  is  explored.  Part  one 
of  the  paper  explains  in  laymen's  terms  the  hydro- 
logical  connection  that  can  exist  between  streams 
and  groundwater  in  storage  near  the  stream.  Part 
two  examines  the  New  Mexico  case  law  and  de- 
scribes the  regulatory  scheme  reflected  in  two 
leading  cases:  City  of  Albuquerque  v.  Reynolds 
and  Templeton  v.  Pecos  Valley  Artesion  Conser- 
vancy District.  Part  three  discusses  briefly  the  way 
other  states  address  the  conjunctive  management 
problem.  Part  four  discusses  some  of  the  problems 
associated  with  the  doctrines  developed  in  New 
Mexico  and  the  problem  as  it  exists  throughout  the 
west.  New  Mexico  has  recognized  the  interconnec- 
tion between  ground  and  surface  water.  In  some 
areas,  the  state  engineer  has  worked  to  coordinate 
the  withdrawal  of  the  groundwater  with  the 
impact  of  the  pumping  on  the  surface  water.  New 
Mexico  courts  have  also  addressed  the  inequities  of 
the  situation  where  surface  water  has  been  deplet- 
ed due  to  groundwater  pumping  by  allowing  sup- 
plemental wells  by  surface  water  users.  The  man- 
agement problem  is  intricate  and  the  exact  impact 
of  the  pumping  from  wells  is  not  clear.  In  the  mind 
of  the  administrator  and  the  pumper,  it  is  all  too 
often  a  circumstance  where  a  present  action  that 
will  not  bear  its  bitter  fruit  until  far  into  the  future 
is  allowed.  By  then,  the  present  water  user  will  be 
retired  and  the  administrator  likewise,  but  the  new 


generations  of  water  users  in  some  cases  may  be 
coping  with  a  problem  of  environmental  and  eco- 
nomic consequence  of  a  magnitude  no  one  had 
imagined.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05232 


LEGISLATIVE  PERSPECTIVE  ON  TEXAS 
GROUNDWATER:  CONSTRAINTS  AND  POS- 

sraiLnTES, 

Texas  Office  of  the  Lieutenant  Governor,  Austin. 
S.  Stagner. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  219-224. 

Descriptors:  'Groundwater  management,  'Legis- 
lation, 'Texas,  'Aquifers,  Public  policy,  Cost  anal- 
ysis, State  jurisdiction,  Water  law,  Regional  plan- 
ning. 

The  first  real  constraint  in  groundwater  policy  is 
the  diversity  of  aquifers  in  Texas.  Texas  has  no 
relatively  homogeneous  natural  systems  susceptible 
to  homogeneous  management  approaches,  as  do 
many  states.  The  second  constraint  to  effective 
management  is  an  excessive  allegiance  to  the  prin- 
ciple of  complete  control  by  local  districts  in  the 
fact  of  a  good  deal  of  evidence  that  there  are  some 
problems  with  this  approach.  The  constraint  of 
knowledge  is  the  third  difficulty;  the  lack  of 
knowledge  of  policy  options,  and  of  the  specific 
costs  and  benefits  of  certain  actions  in  certain 
regions.  Much  of  the  discussion  about  groundwater 
management  in  Texas  has  been  fairly  general  and 
focused  on  problems.  There  has  been  little  specific 
discussion  of  how  to  implement  statewide  goals. 
One  option  that  offers  some  possibilities  is  the  idea 
of  a  state  funded  and  guided  regional  planning 
process.  Another  possibility  is  for  legislative  action 
with  respect  to  changes  in  Chapter  52  of  the  Water 
Code  -  the  section  governing  the  formation  and 
operation  of  underground  water  conservation  dis- 
tricts. The  issue  of  state  oversight  over  districts  is 
another  thorny  problem.  There  have  been  propos- 
als to  give  the  Texas  Department  of  Water  Re- 
sources oversight  authority  over  the  rule-making 
process  of  local  districts.  The  ultimate  question  is 
whether  or  not  groundwter  is  a  statewide  or 
purely  local  issue.  An  increasing  number  of  voices 
are  arguing  that  the  economic  implications  of  re- 
gional groundwater  pumpage  extend  beyond  re- 
gional boundaries,  and  that  Texans  are  all,  to  an 
extent,  in  this  together.  (See  also  W87-05219) 
(Lantz-PTT) 
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HARRIS-GALVESTON  COASTAL  SUBSID- 
ENCE  DISTRICT:  A  REPORT  ON  ITS  CRE- 
ATION, POWERS,  LIMITATIONS  OF 
POWERS,  AND  PROGRESS, 

Butler  and  Binion,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  6E. 
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EDWARDS    UNDERGROUND    WATER    DIS- 
TRICT, 

Fulbright  and  Jaworski,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-05235 


ADDITIONAL  LEGISLATIVE  POWERS 
NEEDED  BY  UNDERGROUND  WATER  CON- 
SERVATION DISTRICTS  IN  THE  OGALLALA 
AREA, 

McCleskey,  Harringer,  Brazil!  and  Graf,  Lubbock, 

TX. 

For  primary  bibliographic  entry  see  Field  6E. 
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LARGE-SCALE     OPTIMIZATION      MODELS 
FOR  GROUNDWATER  MANAGEMENT, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
L.  W.  Mays,  N.  Wanakule,  and  L.  Lasdon. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  309-329,  7 


fig,  15  ref. 

Descriptors:  'Groundwater  management,  'Optimi- 
zation, 'Model  studies,  'Mathematical  models, 
Simulation  analysis,  Finite  difference  methods, 
Groundwater  movement,  Flow,  Computer  models, 
Mathematical  studies,  Mathematical  analysis, 
GWMAN,  GWSIM,  GRG2. 

A  general  groundwater  management  model  of  the 
simulation-optimization  type.  Named  GWMAN, 
makes  use  of  two  previously  developed  computer 
programs,  GRG2  and  GWSIM.  GRG2  is  a  nonlin- 
ear programming  code  employing  the  generalized 
reduced  gradient  method.  GWSIM  is  a  simulation 
model  that  solves  the  nonsteady  heterogeneous 
anisotropic  groundwater  flow  equations  which  can 
accomodate  composite  aquifer  conditions  as  well. 
The  solution  to  the  finite  difference  equations  in 
GWSIM  is  obtained  through  the  alternating  direc- 
tion implicit  procedure.  GWMAN  views  the 
groundwater  management  problem  as  an  optimal 
control  problem  where  the  pumpage  (or  recharge) 
and  the  piezometric  heads  correspond  to  controls 
and  states,  respectively.  The  generalized  reduced 
gradient  is  the  basic  algorithm  for  the  solution 
procedure  where  the  state  and  control  variables 
are  regarded  as  basic  and  nonbasic  variables.  To 
avoid  the  degeneracy  problem,  the  system  state 
boundary  or  the  head  bound  constraints  are  incor- 
porated into  the  objective  function  through  the 
Augmented  Langrangian  method.  In  consequence, 
the  original  problem  is  transformed  into  an  optimi- 
zation program  called  RGAL  (Reduced  Gradient 
with  Augmented  Lagrangian),  which  is  solved  in 
the  control  domain  by  GRG2.  Once  the  controls 
are  known,  GWSIM  is  applied  whenever  the  state 
of  the  system  needs  to  be  evaluated.  In  the  final 
model,  the  number  of  decision  variables  is  the 
number  of  control  variables  and  only  the  general 
constraints  are  considered.  This  makes  GWMAN 
an  alternative  method  of  solving  the  groundwater 
management  problem  which  is  superior  to  the  unit 
response  matrix  approach.  (See  also  W87-05219) 
(Lantz-PTT) 
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AVOIDING  OCHRE  DEPOSITS  IN  SOD. 
DRAINAGE  PIPES, 

Ben-Gurion  Univ.  of  the  Negev,  Sde  Boker 
(Israel).  Jacob  Blaustein  Inst,  for  Desert  Research. 
A.  Abeliovich. 

Agricultural  Water  Management  AWMADF,  Vol. 
10,  No.  4,  p  327-334,  December  1985.  3  fig,  2  tab, 
15  ref. 

Descriptors:  'Pipes,  'Pipe  flow,  'Iron  ochre, 
'Drainage  practices,  'Drains,  'Bacteria,  'Subsur- 
face drains,  'Groundwater  level,  'Soil  types,  Dead 
Sea,  Anaerobic  conditions,  Microaerophilic  condi- 
tions, Field  tests,  Siphons. 

Leptothrix  sp.  was  identified  as  the  causitive  agent 
producing  ochre  problems  in  an  intensively  irrigat- 
ed area  near  the  Dead  Sea.  By  creating  anaerobic 
or  microaerobic  conditions  in  experimental  drain- 
pipes in  the  field  with  siphons  installed  at  the  outlet 
or  in  intermediate  manhole,  ochre  production  was 
avoided.  Similarly,  clogged  drainpipes  were 
cleaned  within  weeks  by  raising  the  groundwater 
level  around  the  pipe.  (Author's  abstract) 
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INTERACTIVE       COMPUTER       GRAPHICS- 
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MAKING  FOR  REGIONAL  GROUNDWATER 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 
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OPTIMIZING  THE  RAPID  EVOLUTION  OF 
TARGET  GROUNDWATER  POTENTIOME- 
TRIC  SURFACES, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agronomy. 
R.  C.  Peralta,  and  K.  G.  Kowalski. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
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Descriptors:  'Groundwater  management, 

•Groundwater  potential,  'Aquifers,  'Optimization, 
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tion, Agriculture,  Hydraulic  gradient,  Drought, 
Pumping,  Simulation. 

The  long-term  availability  of  adequate  groundwat- 
er for  sustainable  irrigated  agricultural  production 
can  be  assured  by  causing  the  evolution  and  main- 
tenance of  an  appropriate  potentiometric  (piezome- 
tric)  surface  in  utilized  aquifers.  By  providing  ade- 
quate saturated  thickness  and  hydraulic  gradients 
and  heads,  such  a  surface  affords  some  protection 
from  the  effects  of  drought,  economic  hardship, 
and  environmental  or  legal  complications.  Proce- 
dures for  determining  desirable  or  optimal  regional 
steady-state  groundwater  potentiometric  surfaces 
have  been  reported  by  several  researchers.  An 
existing  potentiometric  surface  can  be  forced  to 
evolve  into  a  desirable  'target'  surface  if  it  is  sub- 
jected through  time  to  the  proper  combination  of 
recharges  and  discharges.  Depending  on  the  differ- 
ence between  initial  and  target  surfaces,  steady 
pumping  strategies  may  require  extended  periods 
to  complete  the  evolutionary  process.  The  evolu- 
tionary period  may  be  significantly  shortened  by 
using  a  time-varying  pumping  strategy.  Such  a 
strategy  may  be  calculated  by  combining  goal  pro- 
gramming and  simulation.  The  presented  technique 
maximizes  attainment  of  target  potentiometric  sur- 
face elevations  within  a  predetermined  planning 
period.  It  is  a  valuable  tool  for  a  management 
agency  that  is  seeking  to  determine  how  to  most 
rapidly  achieve  desireable  groundwater  conditions 
in  either  an  undeveloped  region  or  a  region  that 
has  an  existing  pattern  of  groundwater  pumping. 
(Author's  abstract) 
W87-05520 


SIMULATED  WATER  TABLE  MANAGEMENT 
BY  CONTROLLED-DRAINAGE  BASED  ON 
RAINFALL  FORECASTS, 

Agricultural  Research  Service,  Baton  Rouge,  LA. 
Soil  and  Water  Pollution  Research  Unit. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-05525 


MAINTAINING  TARGET  GROUNDWATER 
LEVELS  USING  GOAL-PROGRAMMING: 
LINEAR  AND  QUADRATIC  METHODS, 

Maryland  Agricultural  Water  Quality  Cost-Share 

Program,  Annapolis. 

A.  Yazdaman,  and  R.  C.  Peralta. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  995-1004,  July-August  1986.  9  fig,  3  tab,  17  ref. 

Descriptors:  'Groundwater  level,  *Groundwater 
management,  'Model  studies,  'Mathematical 
models,  'Groundwater  recharge,  Groundwater 
movement,  Kriging,  Aquifers,  Groundwater, 
Equations,  Grand  Prairie,  Arkansas. 

Sustained-yield  groundwater  management  strate- 
gies can  be  designed  to  closely  maintain  preas- 
signed  'target'  levels.  Quadratic  and  linear  goal- 
programming  objective  functions  are  used  in  two 
distinct  models  which  minimize  the  sum  of  differ- 
ences between  'target'  and  regionally  optimized 
sets  of  groundwater  levels.  Constraints  and  bounds 
imposed  on  extractions,  recharge  and  heads  in  each 
model  assure  that  developed  strategies  are  phys- 
ically feasible  and  sustainable.  The  linear  model  is 
computationally  more  time-efficient,  but  numerical 
difficulties  due  to  equality  constraints  are  encoun- 
tered  when   it   is   applied   to   large   groundwater 


systems.  The  quadratic  model  requires  less  com- 
puter storage  and  is  applied  to  the  Grand  Prairie  of 
Arkansas  as  an  example.  (Author's  abstract) 
W87-05526 


IN  SITU  TREATMENT  OF  GROUND  WATER 
BY  THE  SUBTERRA  METHOD, 

For  primary   bibliographic   entry  see   Field   5G. 
W87-05579 


PREDICTING  THE  OCCURRENCE  OF  228RA 
IN  GROUND  WATER, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05584 


AQUEOUS  GEOCHEMISTRY  AND  DIAGENE- 
SIS  IN  THE  EASTERN  SNAKE  RIVER  PLAIN 
AQUIFER  SYSTEM,  IDAHO, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-O560O 


WATER  REGIME  OF  A  MOLE  DRAINAGE  EX- 
PERIMENT ON  A  HEAVY  CLAY  SODL  OF 
THE  SOLOGNE  AREA  (FRANCE), 

Centre  National  du  Machinisme  Agricole,  du 
Genie  Rural,  des  Eaux  et  des  Forets,  Antony 
(France).  Div.  Drainage  et  Assainissement  Agri- 
coles. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-05690 


SIMULATION  OF  THE  HYDRAULIC  BEHAV- 
IOUR OF  A  PLOT  OF  DRAINED  AND  TILLED 
MARSHLAND, 

For  primary  bibliographic  entry  see  Field  2G. 
W87-05692 


INFLUENCE  OF  DRAIN  DEPTH  ON  THE 
RATE  OF  SODL  RECLAMATION  IN  IRRIGAT- 
ED AREAS  OF  SOUTHERN  ALBERTA 

Department  of  Agriculture,  Lethbridge  (Alberta). 

Drainage  Branch. 

G.  D.  Buckland,  D.  B.  Harker,  and  T.  G. 

Sommerfeldt. 

Canadian  Journal  of  Soil  Sciences  CJSSAR,  Vol. 

66,  No.  3,  p  531-535,  August  1986.  2  fig,  1  tab,  10 

ref. 

Descriptors:  'Subsurface  drainage,  'Land  reclama- 
tion, 'Saline  soils,  'Leaching,  'Drainage  practices, 
Irrigation,  Soil  types,  Alberta. 

In  semi-arid  to  arid  irrigated  regions  subsurface 
drainage  is  practiced  to  control  the  soil  salinity 
which  is  associated  with  shallow  water  table  con- 
ditions. Salinity  control  and  reclamation  in  Alberta 
can  be  achieved  with  subsurface  drains  installed  at 
depths  ranging  from  0.8  to  1.8  m.  This  study 
assesses  the  effect  of  drain  depth  on  the  rate  of  soil 
reclamation  of  two  saline-sodic  soils  over  2  years 
of  leaching.  Subsurface  drains  were  installed  at 
0.76,  1.22,  and  1.68  m.  At  one  site,  after  2  yr  of 
leaching,  average  salinity  levels  in  the  0-  to  2.0  m 
soil  depth  were  reduced  to  91,  88,  and  74%  of 
original  levels  with  drain  depths  of  0.76,  1.22,  and 
1.68  m,  respectively.  At  the  other  site,  where  less 
water  was  applied,  respective  salinity  levels  were 
1 14,  86,  and  99%  of  original  levels.  Resalinization 
and  resodification  of  the  surface  0.2  m  of  soil 
occurred  at  both  sites  in  the  second  year,  which 
was  a  drought  year,  and  were  most  pronounced 
with  a  drain  depth  of  0.76  m.  Relative  reductions 
in  salinity,  and  efficiency  of  leaching,  were  lowest 
for  the  0.76  m  depth  drains  at  both  sites.  (Authors' 
abstract) 
W87-05880 


EFFECTS  OF  IRRIGATION  FREQUENCY  AND 
SCHEDULING  ON  FRUIT  PRODUCTION  AND 
RADIAL  FRUIT  CRACKING  FN  GREEN- 
HOUSE TOMATOES  IN  SOIX  BEDS  AND  DV  A 
SOD>LESS  MEDDUM  IN  BAGS, 
North  Carolina  State  Univ.  at  Raleigh.  Dept.  of 
Biological  and  Agricultural  Engineering. 


For  primary  bibliographic  entry  see  Field  3F. 
W87-05884 


EVAPOTRANSPIRATION  AND  GROUND- 
WATER RECHARGE  -  A  CASE  STUDY  FOR 
DIFFERENT  CLIMATE,  CROP  PATTERNS, 
SOIL  PORPERTIES  AND  GROUNDWATER 
DEPTH  CONDITIONS, 

Technische  Univ.  Berlin  (Germany,  F.R.).  Inst, 
fuer  Oekologie. 

For  primary  bibliographic  entry  see  Field  2D. 
W87-05887 

4C.  Effects  On  Water  Of 
Man's  Non- Water 
Activities 


ANALYSIS  OF  SALT  YIELDS  ASSOCIATED 
WITH  THE  CONSTRUCTION  AND  OPER- 
ATION OF  PARIETTE  DRAW  WILDLIFE 
AREA,  UTAH, 

Bureau   of  Land   Management,   Lakewood,   CO. 

Denver  Service  Center. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05216 


SECONDARY  SALINIZATION  OF  WATER  RE- 
SOURCES IN  SOUTHERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Wembley     (Australia).     Div.     of 

Groundwater  Research. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05218 


IMPACTS  OF  LIGNITE  MINING  ON 
GROUNDWATER  IN  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

G.  E.  Fogg,  and  R.  J.  Charbeneau. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  361-377,  5 
fig,  3  tab,  22  ref. 

Descriptors:  'Lignite,  'Mining,  'Groundwater 
pollution,  'Texas,  'Water  pollution  effects, 
Aquifers,  Groundwater  quality,  Permeability, 
Mine  wastes,  Research  priorities. 

Lignite  mining  in  Texas  is  a  groundwater  issue 
because  most  of  the  mining  occurs  within  a  major 
aquifer  system,  the  Wilcox  Group.  Extraction  of 
the  lignite  by  open-pit  mining  or  in  situ  gasification 
can  potentially  affect  quantity  and  quality  of 
groundwater  resources.  This  paper  discusses  the 
seriousness  of  past  impacts  and  the  potential  for 
future  impacts.  There  appears  to  be  little  chance 
that  existing  mines  will  seriously  impact  ground- 
water quality  or  quantity  in  Texas.  The  impacts 
will  be  mitigated  by  (1)  the  low-permeability,  in- 
terchannel  sediments  that  surround  most  of  the 
lignites;  (2)  the  typically  shallow  depth  of  mining 
(150  ft,  or  46  m),  which  minimizes  dewatering? 
depressurization  needs  and  the  chance  of  intersect- 
ing the  more  permeable  Wilcox  Channel  sands;  and 
(3)  processes  of  geochemical  attenuation  (disper- 
sion and  mixing  will  tend  to  dilute  any  groundwat- 
er contaminants  introduced  by  mining).  Moreover, 
existing  data  suggest  that  the  mine  spoil  does  not 
generate  groundwater  that  is  much  different  in 
chemical  composition  than  the  premining  ground- 
water. The  most  serious  issues  of  lignite  mining  in 
Texas  pertain  to  future  trends  in  the  areal  density 
and  depth  of  mining.  Although  a  single  shallow 
mine  probably  will  not  pose  a  serious  threat  to 
groundwater  resources,  the  collective  impact  of 
several  mines  closely  spaced  could  be  far  more 
significant.  Similarly,  as  mines  extend  deeper,  de- 
pletion of  groundwater  resources  and  the  chances 
of  disturbing  the  more  permeable  channel  sands 
will  increase.  These  are  clearly  regional  issues,  and 
they  bear  heavily  on  the  future  of  the  important 
groundwater  resources  of  the  Wilcox  Group,  a 
major  aquifer  system.  (See  also  W87-05219) 
(Lantz-PTT) 
W87-05243 
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GROUNDWATER  IMPACTS  OF  SOLUTION 
MINING, 

Texas  Dept.  of  Water  Resources,  Austin. 
J.  L.  Peters,  and  R.  J.  Charbeneau. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  379-386,  2 
ref. 

Descriptors:  'Groundwater  pollution,  'Solution 
mining,  *Liquification,  *Texas,  *Groundwater  res- 
toration, Uranium,  Sodium  sulfate,  Sulfur, 
Aquifers,  Natural  restoration,  Groundwater  sweep, 
Groundwater  recirculation,  Chemical  flush. 

In  Texas  solution  mining  is  used  in  the  mining  of 
brines,  sodium  sulfate,  sulfur,  and  uranium.  The 
advantages  stem  from  the  nondisturbing  nature  of 
the  method  that  leaves  the  surface  and  subsurface 
physically  intact.  This  is  advantageous  not  only 
during  mining,  but  also  upon  its  termination  when 
there  is  a  minimum  restoration  requirement  of  the 
terrain.  However,  in  some  cases  these  advantages 
may  be  somewhat  offset  when  a  considerable 
chemical  restoration  of  a  host  aquifer  is  required. 
When  a  company  completes  its  mining  operations 
it  is  required  to  notify  the  Texas  Department  of 
Water  Resources,  and  to  commence  to  restore  the 
groundwater  quality  of  the  affected  area  of  the 
aquifer.  The  restoration  must  be  to  quality  levels 
consistent  with  the  premining  (baseline)  ground- 
water quality.  Until  restoration  is  accomplished, 
semiannual  restoration  progress  reports  are  re- 
quired. Restoration  monitoring  must  continue  until 
three  consecutive  sets  of  groundwater  samples  in- 
dicate that  restoration  is  complete.  At  this  time  all 
wells  must  be  plugged.  There  are  several  ways  in 
which  restoration  can  be  pursued.  The  simplest 
approach  is  termed  natural  restoration.  In  this 
method,  there  is  an  initial  production  of  a  few  pore 
volumes  of  the  most  contaminated  water  from  the 
mine  zone.  A  second  method  of  restoration  is 
groundwater  sweep.  Here,  injection  activites  are 
curtailed  while  production  of  the  aqufier  is  ex- 
tended until  the  mined  area  is  'washed  out'  by  the 
surrounding  groundwater.  A  third  method  of  res- 
toration is  groundwater  recirculation.  Here,  resto- 
ration is  achieved  by  continued  pumping  through 
the  same  injection  and  production  wells  used  in  the 
mining  operations,  except  that  the  direction  of 
induced  flow  may  change  and  the  groundwater  is 
reinjected  without  being  reconstituted  with  the 
leaching  solution.  The  final  method,  chemical 
flush,  is  a  modification  of  the  recirculation  method 
where  the  water  being  treated  at  the  surface  is 
fortified  with  chemicals  that  enhance  the  restora- 
tion process.  Regulatory  issues  concerning  the  im- 
pacts of  solution  mining  are  also  discussed.  (See 
also  W87-05219)  (Lantz-PTT) 
W87-05244 


EFFECTS  OF  LAND  USE  ON  THE  HYDROLO- 
GY OF  SMALL  BASINS  IN  HESSEN  (FEDER- 
AL REPUBLIC  OF  GERMANY), 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Mikro- 

biologie  und  Landeskulrur. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05738 


SEDIMENT    YLELD    AND    RUNOFF    AFTER 
TIMBER  HARVEST, 

Bureau  of  Land  Management,  Missoula,  MT. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05763 


PHOTOGRAMMETRIC  ANALYSIS  OF  CHAN- 
NEL ADJUSTMENT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05793 


CHANNEL       WLDTH       ADJUSTMENT       IN 
STRAIGHT  ALLUVIAL  STREAMS, 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05795 


EVALUATION     OF     A     ROAD     SEDIMENT 
MODEL, 

Idaho  Univ.,  Moscow.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05825 


SEDLMENT/FISH  MODELING  LN  THE 
SOUTH  FORK  SALMON  RIVER, 

Fayette  National  Forest,  McCall,  ID. 
P.  N.  Jahn,  and  D.  C.  Burns. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  377-386,  8 
fig,  12  ref. 

Descriptors:  *Model  studies,  'South  Fork  Salmon 
River,  'Sediment  transport,  *Fish,  Environmental 
effects,  Logging,  Mining,  Roads,  Sediment  yield, 
Sedimentation,  Aquatic  habitats. 

Idaho's  South  Fork  Salmon  River  has  been  contro- 
versial since  the  mid-1960's  when  a  combination  of 
factors  including  intensive  logging,  mining,  read- 
ing activities,  wildfire,  and  an  unusually  large 
spring  runoff  severely  reduced  the  spawning  and 
rearing  habitat  of  anadromous  fish  and  other  sal- 
monids  utilizing  the  drainage.  Following  the 
events  of  the  mid-1960's,  major  efforts  were  under- 
taken by  several  state  and  federal  agencies,  includ- 
ing the  USDA-Forest  Service,  to  mitigate  the  dis- 
turbances causing  sedimentation  and  to  monitor 
the  recovery  of  the  river  system.  The  recent  devel- 
opment of  sediment  production  and  fish  response 
models  by  Regions  1  and  4  of  the  Forest  Service 
affords  the  opportunity  to  quantitatively  evaluate 
the  history  of  the  drainage  comparing  sediment 
production  potentials  to  monitored  changes  in  fish 
habitat.  Today,  accelerated  sediment  potentials  are 
well  below  the  levels  of  the  1950's  and  60's  and 
have  stabilized.  Fish  habitats  have  recovered  sig- 
nificantly from  an  estimated  low  of  20%  of  natural 
potential  in  1966.  Understanding  the  relationships 
between  40  yr  of  past  management  and  concurrent 
changes  in  fish  habitat  within  the  drainage  helps 
planners  evaluate  probable  impacts  and  monitoring 
needs  associated  with  future  long-term  manage- 
ment alternatives.  (See  also  W87-05791)  (Author's 
abstract) 
W87-05830 


ALGORITHM    FOR    ROUTING    UNSTEADY 
FLOWS  IN  URBAN  DRAINAGE  NETWORKS, 

Gutteridge,  Haskins  and  Davey  Pty  Ltd.,  Sydney 

(Australia). 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05860 


EFFECTS  OF  FOREST  CLEARCUTTTNG  IN 
NEW  ENGLAND  ON  STREAM  MACROINVER- 
TEBRATES  AND  PERLPHYTON, 

Northeastern  Forest  Experiment  Station,  Durham, 

NH. 

D.  S.  Noel,  C  W.  Martin,  and  C.  A.  Federer. 

Environmental  Management  EMNGDC,  Vol.  10, 

No.  5,  p  661-670,  September  1986.  2  fig,  7  tab,  31 

ref.  DOI  Project  A-051-NH. 

Descriptors:  *LMacroinvertebrates,  *Periphyton, 
•Stream  biota,  *Stream  degradation,  'Stream  pol- 
lution, 'Logging,  *Clearcutting,  Watershed  man- 
agement, Aquatic  insects,  Algae,  Chlorophyta, 
Diatoms,  Bacillariophyceae,  Mayflies,  Population 
density. 

Timber  harvesting  by  clearcutting  is  a  common 
practice  in  the  U.S.  but  study  of  its  impact  on 
stream  macroin vertebrates  has  been  neglected. 
Clearcutting  may  alter  stream  biota  by  changing 
light,  temperature,  nutrients,  sediment  particle  size, 
or  food  in  the  stream.  Macroinvertebrates  were 
sampled  during  late  summer  of  1979  in  first  and 
second  order  headwater  streams  draining  both 
two-  and  three-year-old  clearcuts  and  nearby  uncut 
reference  areas  in  northern  New  England,  USA. 
Periphyton  were  sampled  throughout  the  summer 
by  placing  microscope  slides  in  these  streams  for 
13-37  days.  Periphyton  cell  densities  on  these  slides 
following  incubation  were  about  six  times  higher  in 
cutover  than  in  reference  streams.  Green  algae 
accounted  for  a  higher  proportion  of  total  cell 


numbers  in  cutover  than  in  reference  streams, 
whereas  diatoms  dominated  the  reference  streams. 
The  macroinvertebrate  density  in  cutover  streams 
was  2-4  times  greater  than  that  in  the  reference 
streams,  but  the  number  of  taxa  collected  was 
similar  in  both  cutover  and  reference  streams. 
Higher  numbers  of  mayflies  and/or  true  flies  in  the 
cutover  streams  accounted  for  the  differences.  Be- 
cause nutrient  concentrations  in  the  cutover 
streams  were  nearly  the  same  as  those  in  the  refer- 
ence streams,  these  differences  in  macroinverte- 
brate and  periphyton  densities  were  apparently 
caused  by  higher  light  levels  and  temperature  in 
the  streams  in  the  clearcuts.  Leaving  buffer  strips 
along  streams  will  reduce  changes  in  stream  biol- 
ogy associated  with  clearcutting.  (Authors'  ab- 
stract) 
W87-05875 


4D.  Watershed  Protection 


CONSTRUCTION  AND  PERFORMANCE  OF 
RIVER  BANK  EROSION  PROTECTION 
STRUCTURE  IN  THE  NIGER  DELTA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Inst,  of  Flood  and  Ero- 
sion Control. 

T.  K.  S.  Abam,  and  C  O.  Okagbue. 
Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  23,  No.  4,  p  499-506,  Novem- 
ber 1986.  7  fig,  2  tab,  5  ref. 

Descriptors:  'Construction,  'Erosion  control, 
'Banks,  'Bank  erosion,  'Niger  Delta,  Performance 
evaluation,  Erosion,  Polymers,  Plastics,  Thalweg, 
Silt,  Clays,  Sediments,  Soil  types,  Hydrology. 

Bank  erosion  in  the  Niger  Delta  was  minimized  by 
the  use  of  sand-fill  embankments  protected  by  syn- 
thetic polypropylene  mattress.  The  success  of  such 
a  protection  measure  depends  on  the  properties  of 
the  dredged  sand  as  well  as  the  nature  of  the  river 
bed  and  the  thalweg  of  the  river.  The  following 
conclusions  are  drawn:  (1)  the  percentage  of  silt? 
clay  content  is  a  critical  factor  in  the  stability  of 
sand  embankment  by  hydraulic  sand-fill.  The  per- 
centage of  the  fines  content  to  achieve  stability  is 
about  2;  (2)  a  river  bed  covered  by  a  clay  layer  can 
be  a  potential  failure  surface  in  a  river  bank  pro- 
tected by  dredged  sand  embankment;  (3)  where  the 
thalweg  of  the  river  is  in  sand,  the  erosive  surge  of 
water  during  high  river  stage  is  greatly  enhanced, 
steepening  the  toes  of  banks  from  a  stable  slope  to 
one  which  is  unstable;  and  (4)  design  calculations 
for  erosion  protection  structures  must  be  backed 
by  successful  field  operations.  The  design  of  a  river 
bank  protection  structure  should  be  continuous 
until  the  structure  is  successfully  completed.  (Au- 
thor's abstract) 
W87-05377 


CUT-AND-FLLL  BECOMES  CUT-AND-DRALN, 

For  primary  bibliographic  entry  see  Field   8D. 
W87-05387 


SLOPE  INDICATOR  MEASUREMENTS  OF 
SUBSURFACE  MOVEMENT  IN  GULLY 
WALLS, 

Royal  Tropical  Inst.,  Amsterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05524 

EVALUATION  OF  EMBANKMENT  DAMAGE 
AND  PROTECTION, 

Simons,  Li  and  Associates,  Inc.,  Fort  Collins,  CO. 
Y.  H.  Chen,  and  S.  Rais. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  2-38  to  2- 
47,  8  fig,  7  ref. 

Descriptors:  'Embankments,  'Erosion  control, 
•Bank  protection,  'Erosion,  'Quantitative  analysis, 
Earthworks,  Grass,  Mattresses,  Geoweb,  Soil 
cement,  Enkamat,  Pavement,  Computer  models, 
Model  studies,  Hydraulic  profiles. 
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The  objectives  of  this  study  were  to  conduct  labo- 
ratory tests  and  develop  a  methodology  to  quanti- 
tatively determine  embankment  damage,  and  assess 
f>rotective  measures.  During  the  study,  available 
iterature  and  Held  data  were  collected  and  ana- 
lyzed. Embankment  overtopping  tests  were  con- 
ducted. The  embankments  used  in  this  study  are  6 
ft  (1.8  m)  high,  10  to  22  fr  (3.0  to  6.7  m)  in  crest 
width,  and  3  ft  (0.9  m)  in  length,  with  slope  vary- 
ing from  2:1  to  3:1.  The  embankment  surfaces 
include  both  with  and  without  protective  measures 
(pavement,  grass,  mattresses,  Geoweb,  soil  cement, 
Enkamat,  and  others).  The  flood  overtopping  con- 
ditions include  overtopping  depths  ranging  from 
0.5  to  4  ft  (0.15  to  1.22  m),  discharges  ranging  from 
1  to  25  cfs/ft  (0.1  to  2.32  cms/m)  and  tailwater 
conditions  ranging  from  10%  water-surface  drop 
to  free  fall.  A  computer  model  was  developed  to 
determine  hydraulics  of  overtopping  flow  and  as- 
sociated erosion  damage.  This  model  is  being  veri- 
fied using  field  data  and  laboratory  test  results.  The 
preliminary  study  results  are  presented  in  this 
paper.  (See  also  W87-05740)  (Author's  abstract) 
W87-05754 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

5A.  Identification  Of  Pollutants 


SALINITY  BALANCE  OF  THE  LOWER 
VIRGIN  RIVER  BASIN,  NEVADA  AND  ARIZO- 
NA, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05178 


ACCURACY  AND  PRECISION  OF  ANALYSES 
FOR  2,4-D  AND  PICLORAM  IN  STREAM- 
WATER  BY  TEN  CONTRACT  LABORATO- 
RD2S, 

Pacific  Northwest  Forest  and  Range  Experiment 
Station,  Corvallis,  OR.  Forestry  Sciences  Lab. 
L.  A.  Norris. 

Weed  Science  WEESA6,  Vol.  34,  No.  3,  p  485- 
489,  May  1986.  4  tab,  13  ref.  USD  A  Cooperative 
Aid  Agreement  PNW-191. 

Descriptors:  'Water  analysis,  'Performance  eval- 
uation, 'Herbicides,  'Stream  pollution,  'Laborato- 
ries, 'Chemical  analysis,  'Quality  control,  Moni- 
toring. 

In  a  test  of  laboratory  precision  and  acuracy, 
streamwater  samples  fortified  with  2,4-D  and  pi- 
cloram  were  submitted  in  quadruplicate  for  residue 
analysis  to  ten  laboratories  that  analyze  samples  for 
a  fee.  Varying  amounts  of  the  herbicides  were 
detected  by  eight  laboratories  and  two  reported  no 
residues.  Analyses  from  most  laboratories  had  a 
negative  bias  ranging  from  -2%  to  -92%,  although 
a  positive  bias  appeared  in  a  few  instances.  Preci- 
sion was  highly  variable  and  the  coefficient  of 
variation  ranged  from  3.4  to  200%.  The  accuracy 
range  in  19  of  20  cases  was  plus  or  minus  100  to 
78%  for  for  2,4-D  and  plus  or  minus  100  to  114% 
for  picloram,  respectively.  Results  show  that  care- 
ful selection  of  contract  laboratories  and  a  quality 
assurance  program  should  be  part  of  monitoring 
for  water  contamination  with  herbicides.  (Author's 
abstract) 
W87-05262 


SEASONAL   ANALYSIS    OF   VOLA1TLE   OR- 
GANIC BIOGENIC  SUBSTANCES  (VOBS)  IN 
FRESHWATER  PHYTOPLANKTON  POPULA- 
TIONS  DOMINATED  BY  DINOBRYON,   MI- 
CROCYSTIS AND  APHANTZOMENON, 
Tuebingen  Univ.  (Germany,  F.R.).  Inst,  fuer  Che- 
mische  Pflanzenphysiologie. 
F.  Juttner,  B.  Hoflacher,  and  K.  Wurster. 
Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  2,  p 
169-175,  June  1986.  7  fig,  1  tab,  18  ref. 

Descriptors:  'Seasonal  variation,  'Pollutant  identi- 
fication, 'Phytoplankton,  'Phytotoxicity,  'Eutro- 
phic  lakes,  Eutrophication,  Volatile  solids.  Organic 


compounds,  Lake  Federsee,  Water  sampling,  Suc- 
cession, Gas  chromatography,  Spectral  analysis, 
Lakes. 

For  one  year,  the  volatile  organic  biogenic  sub- 
stances (VOBS)  found  in  the  water  of  the  eutro- 
phied  shallow  lake,  Lake  Federsee,  were  deter- 
mined by  gas  chromatographic  and  mass  spectro- 
metric  methods.  The  substances  detected  belonged 
to  nor-carotenoids,  terpenoids,  unsaturated  hydro- 
carbons, ketones,  and  aldehydes.  The  occurence  of 
particular  VOBS  correlated  with  the  frequency 
with  which  certain  phytoplankton  species  were 
recorded.  The  latter  showed  a  well  developed 
succession  in  that  year.  The  following  correspond- 
ences were  found:  Beta-cyclocitral  and  Microcyc- 
stis;  heptadec-cis-5-ene  and  Oscillatoria  redekei; 
geosmin  and  argosmin  and  Aphanizomenon  grac- 
ile;  hepta-trans,cis  2,4-dienal,  deca-trans,cis  2,4- 
dienal  and  Dinobryon;  octa-trans,cis  1,3,5-triene 
and  Asterionella  formosa.  Dictyopterenes  and  ec- 
tocarpene  were  only  detected  in  high  amounts  in 
one  sample  obtained  in  August.  The  VOBS  exhib- 
ited marked  dynamics  in  the  lake  and  usually  were 
rapidly  eliminated  from  the  water  body.  (Author's 
abstract) 
W87-05316 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  3,  DRINKING-WATER  QUALITY 
CONTROL  IN  SMALL-COMMUNITY  SUP- 
PLIES. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5G 
W87-05334 


RESEARCH  NEEDS  ASSOCIATED  WITH 
TOXIC  SUBSTANCES  IN  WASTEWATER 
TREATMENT  SYSTEMS. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary   bibliographic   entry  see  Field   5D. 

W87-05335 


ACTOITY  OF  DEW, 

Ford  Motor  Co.,  Dearborn,  MI. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05340 


BACTERIAL  CONTAMINATION  OF  AMBU- 
LANCE OXYGEN  HUMIDIFIER  WATER  RES- 
ERVOmS:  A  POTENTIAL  SOURCE  OF  PUL- 
MONARY INFECTION, 

Medical  Coll.   of  Virginia,   Richmond.   Dept.  of 

Pharmacology. 

J.  L.  Cameron,  W.  A.  Reese,  V.  S.  Tayal,  R.  F. 

Clark,  and  D.  Kelso. 

Annals  of  Emergency  Medicine  AEMED3,  Vol. 

15,  No.  11,  p  1300-1302,  November  1986.  2  tab,  8 

ref. 

Descriptors:  'Pollutant  identification,  'Hospitals, 
'Cultures,  'Human  diseases,  'Public  health,  'Hu- 
midifiers, 'Pathogenic  bacteria,  'Infection,  'Bacte- 
rial analysis,  Diseases,  Bacteria,  Pseudomonas, 
Klebsiella,  Staphylococcus,  Bacterial  analysis, 
Water  analysis,  Contamination. 

The  risk  and  benefit  of  oxygen  humidification 
during  ambulance  transport  is  unknown.  Water 
was  cultured  in  plastic  multiple-use  bottles  of  hu- 
midifiers on  30  randomly  selected  area  ambulances 
during  November  1985.  There  were  22  positive 
cultures.  Potentially  pathogenic  bacteria  were 
found  in  nine  samples  (four  Pseudomonas  malto- 
philia,  three  Pseudomonas  aeruginosa,  one  Kleb- 
siella pneumoniae,  and  one  Staphylococcus  epider- 
midis).  Assuming  that  the  water  in  ambulance  hu- 
midifiers should  have  been  sterile,  the  findings  are 
statistically  significant  (P  <  .01).  Because  there  is 
no  evidence  that  humidification  is  of  benefit  for 
nonintubated  patients  receiving  oxygen  at  flow 
rates  of  4  L/min  or  less  when  environmental  hu- 
midity is  adequate,  it  is  recommended  that  such 
patients  should  receive  oxygen  without  humidifica- 
tion during  ambulance  transport.  All  other  patients 
requiring  oxygen  during  ambulance  transport 
should  continue  to  receive  humidified  oxygen.  An 


alternative  is  to  replace  the  multiple-use  humidifier 
reservoir  with  single-use  sterile  disposable  devices, 
which  cost  approximately  $2.00  per  unit.  (Author's 
abstract) 
W87-05343 


EXTRACTION  AND  PURIFICATION  OF 
TOXIC  PEPTIDES  FROM  NATURAL  BLOOMS 
AND  LABORATORY  ISOLATES  OF  THE 
CYANOBACTERIUM  MICROCYSTIS  AERU- 
GINOSA, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

W.  P.  Brooks,  and  G  A.  Codd. 
Letters  in  Applied  Microbiology,  Vol.  2,  No.  1,  p 
1-3,  1986.  1  fig,  1  tab,  11  ref. 

Descriptors:  'Sample  preparation,  'Peptides,  'Pol- 
lutant identification,  'Chemical  analysis,  'Bacteria, 
•Microcystis,  'Eutrophication,  'Water  pollution 
sources,  'Water  analysis,  'Bioassay,  Culturing 
techniques,  Analysis,  Isolation,  Chromatography, 
Methanol,  Reagents,  Assay,  Toxicity,  Extraction. 

A  rapid  extraction  and  purification  procedure  is 
described  for  preparing  toxic  peptides  from  fresh- 
water blooms  and  laboratory  isolates  of  Microcys- 
tis aeruginosa.  Discrete  toxin  peaks  were  obtained 
by  extraction  with  methanol  butanol  followed  by 
C18  cartridge  concentration,  gel  filtration,  and 
high  performance  liquid  chromatography.  Elution 
profiles  for  the  laboratory  isolates  and  bloom  ex- 
tracts are  compared  and  the  applicability  of  the 
method  for  detecting  cyanobacterial  toxins  in  natu- 
ral waters  is  discussed.  Hepatotoxins  from  other 
Microcystis  isolates  and  blooms  are  being  purified 
to  permit  detailed  comparison  of  the  toxins  from 
different  freshwater  and  laboratory  clones.  Further 
simplification  of  the  procedure  is  also  under  devel- 
opment. (Author's  abstract) 
W87-05349 


DETERMINATION  OF  POLYCYCLIC  ARO- 
MATIC HYDROCARBONS  TN  NATURAL 
WATERS  BY  THIN-LAYER  CHROMATOGRA- 
PHY AND  HIGH-PERFORMANCE  LIQUID 
CHROMATOGRAPHY, 

Universita  degli  Studi  'La  Sapienza',  Rome  (Italy). 
Dept.  of  Chemistry. 

G.  Cartoni,  F.  Coccioli,  M.  Ronchetti,  L. 
Simonetti,  and  L.  Zoccolillo. 
Journal  of  Chromatography  JOCRAM,  Vol.  370, 
No.  1,  p  157-163,  November  1986.  2  fig,  2  tab,  38 
ref. 

Descriptors:  'Sample  preparation,  'Chemical  anal- 
ysis, 'Pollutant  identification,  'Hydrocarbons, 
'Aromatic  compounds,  'Chromatography,  'Thin 
layer  chromatography,  'Indicators,  'Water  analy- 
sis, Reagents,  Sampling,  Separation  techniques,  Ex- 
traction, Detection  limits. 

A  procedure  is  described  for  the  determination  in 
natural  waters  of  the  six  polycyclic  aromatic  hy- 
drocarbons (PAHs)  listed  by  WHO  as  indicators  of 
pollution.  The  method  consists  of  continuous 
liquid-liquid  extraction,  separation  of  the  PAH 
fraction  by  thin-layer  chromatography  and  re- 
versed phase  high-performance  liquid  chromatog- 
raphy with  a  spectrofluorimetric  detector.  The 
method  has  been  applied  to  ulfiltered  samples  of 
river  and  sea  waters  with  PAH  levels  below  0.1 
ng/1.  PAHs  included  fluoranthene, 

benzo(b)fluoranthene,  benzo(k)fluoranthene, 

benzo(a)pyrene,  benzo(ghi)perylene,  and 

indeno(l,2,3-cd)pyrene.  Reproducibility  was  deter- 
mined by  taking  five  sub-samples  of  the  same 
sample  of  River  Tiber  water  and  executing  three 
HPLC  analyses  on  each.  Recovery  was  deter- 
mined by  spiking  samples  of  previously  extracted 
distilled  water  with  a  solution  of  PAHs  at  a  con- 
centration of  5  ng/1  each;  values  of  85%  were 
obtained.  (Author's  abstract) 
W87-05351 


NOVEL  ACTINOMYCETE  ISOLATED  FROM 
BULKING  INDUSTRIAL  SLUDGE, 

Alabama  Univ.  in  Birmingham.  Dept.  of  Biology. 
For  primary   bibliographic   entry  see   Field   5D. 
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W87-05398 

OCCURRENCE  AND  DISTRIBUTION  OF  HA- 
LOPHJXIC  VIBRIOS  IN  SUBTROPICAL 
COASTAL  WATERS  OF  HONG  KONG, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Biology. 

K.-Y.  Chan,  M.  L.  Woo,  K.  W.  Lo,  and  G.  L. 

French. 

Applied       and      Environmental       Microbiology 

AEMIDF,  Vol.  52,  No.  6,  p  1407-1411,  December 

1986.  1  fig,  3  tab,  42  ref. 

Descriptors:  'Halophilic  vibrios,  *Coastal  waters, 
•Population  dynamics,  *Species  composition, 
•Hong  Kong,  *Pathogens,  Pollutant  identification, 
Sugars. 

Several  marine  species  of  the  genus  Vibrio  are 
pathogenic  for  man,  and  some  have  caused  fatal 
infections.  Most  of  the  infections  with  halophilic 
vibrios  are  known  to  be  associated  with  either 
consumption  of  seafood  or  exposure  to  marine 
environments.  Infection  due  to  Vibrio  parahaemo- 
lyticus  is  world  wide  in  distribution  and  is  the  main 
cause  of  summer  diarrhea  in  Japan.  The  summer 
occurrence  and  distribution  of  halophilic  vibrios  in 
the  subtropical  coastal  waters  of  Hong  Kong  were 
investigated.  The  density  of  vibrios  in  six  sample 
sites  ranged  from  90  to  6,700  per  ml,  which  made 
up  0.41  to  40%  of  the  total  bacterial  populations  of 
these  sample  sites.  The  sucrose-positive  vibrios 
were  found  to  be  much  more  common  (88%  of 
total  vibrios)  than  the  sucrose-negative  ones.  A 
total  of  48  strains  belonging  to  six  Vibrio  species 
were  fully  characterized.  Among  these,  Vibrio  al- 
ginolyticus  was  the  most  frequently  isolated,  fol- 
lowed by  V.  parahemolyticus,  V.  harveyi,  V. 
vulnificus,  V.  campbellii,  and  V.  fluvialis.  The 
finding  that  eight  of  the  nine  strains  of  V.  harveyi 
showed  a  positive  Kanagawa  reaction  warrants 
further  study.  (Alexander-PTT) 
W87-05402 


MEASUREMENTS  OF  THE  CHEMICAL  COM- 
POSITION OF  CLOUDWATER  AT  A  CLEAN 
Am  SITE  IN  CENTRAL  SCANDINAVIA, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

J.  Ogren,  and  H.  Rodhe. 

Tellus  TELLAL,  Vol.  38B,  No.  3/4,  p  190-196, 

July-September  1986.  4  fig,  4  tab,   13  ref.  NFR 

Project  G-GU  8428-100. 

Descriptors:  'Water  analysis,  *Chemical  composi- 
tion, *Cloudwater,  'Scandanavia,  *Rainfall,  *Path 
of  pollutants,  Transport,  Wind  speed,  Aerosols, 
Sulfates,  Atmospheric  chemistry. 

As  awareness  of  the  importance  of  clouds  to  at- 
mospheric chemistry  has  increased,  so  has  the 
amount  of  reported  data  on  the  chemical  composi- 
tion of  cloudwater.  Studies  of  cloudwater  compo- 
sition to  date  have  been  concentrated  on  clouds  in 
anthropogenically-influenced  settings,  with  very 
little  information  available  on  the  chemical  compo- 
sition of  cloudwater  in  remote  areas.  A  total  of  179 
samples  of  cloudwater  were  obtained  during  the 
summers  of  1983  and  1984  at  a  clean-air  site  in  the 
mountains  of  central  Scandinavia.  Impaction  of 
droplets  on  teflon-coated  wires  provided  samples 
with  a  time  resolution  of  5-30  min.  Supporting  data 
include  cloud  liquid  water  content,  rainwater  com- 
position, aerosol  number  concentration,  wind 
speed  and  direction,  and  48-h  isobaric  trajectories. 
Collected  samples  were  analyzed  for  pH,  Na(+), 
K(+),  Mg(+),  NH4(+),  Cl(-),  N03(-),  and  S04(2- 
).  A  wide  range  of  concentrations  were  encoun- 
tered, with,  for  example,  sulfate  concentrations 
ranging  from  1  to  1600  micro-eq/L.  Transport  of 
air  from  remote  regions  (north  Atlantic  Ocean, 
Arctic)  is  shown  to  be  associated  with  the  very 
low  concentrations,  while  the  high  concentrations 
occurred  in  conjunction  with  transport  from  indus- 
trial regions  in  Europe.  Median  clean-air  concen- 
trations in  Arctic  air,  calculated  from  cloudwater 
composition  and  liquid  water  content,  were  3  pptv 
ammonia  (gas  and  aerosol  combined),  6  pptv  ni- 
trate (gas  and  aerosol),  and  30  ng/cu  m  sulfate. 
(Alexander-PTT) 
W87-05405 


HISTOCHEMICAL  DEMONSTRATION  OF 
TWO  MERCURY  POOLS  IN  TROUT  TISSUES: 
MERCURY  IN  KIDNEY  AND  LD7ER  AFTER 
MERCURIC  CHLORIDE  EXPOSURE, 

Aarhus  Univ.  (Denmark).  Inst,  of  Anatomy. 
E.  Baatrup,  M.  G.  Nielsen,  and  G.  Danscher. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  12,  No.  3,  p  267-282,  December 
1986.  16  fig,  31  ref. 

Descriptors:  'Mercury,  'Tissue  analysis,  'Path  of 
pollutants,  'Trout,  'Isotope  studies,  'Bioaccumu- 
lation,  'Autometallography,  Monitoring,  Heavy 
metals,  Selenium,  Accumulation,  Sample  prepara- 
tion, Metabolism. 

Fish  accumulate  mercury  as  a  result  of  an  efficient 
uptake  and  a  slow  rate  of  elimination.  The  concen- 
tration of  mercury  attained  by  a  specific  tissue 
depends  on  the  mercurial  in  question,  its  concen- 
tration in  water  or  food,  time  of  exposure,  and  the 
rate  of  metabolism  or  elimination  from  the  tissue. 
Juvenile  rainbow  trout  (Salmo  gairdneri)  were  ex- 
posed to  100  ppb  mercury  (as  HgC12)  in  the  water 
for  14  days.  Concentrations  of  mercury  in  water 
and  fish  organs  were  monitored  using  radiolabeled 
mercury.  Tissues  from  kidney  and  liver  were  fixed, 
and  sections  were  developed  by  autometallo- 
graphy, a  method  whereby  accumulations  of  mer- 
cury sulfides  and/or  mercury  selenides  are  silver 
amplified.  In  the  kidney,  mercury  was  found 
within  lysosomes  and  extracellularly  in  the  basal 
lamina  of  proximal  tubules.  In  the  liver,  mercury 
was  found  within  lysosomes  of  the  hepatocytes. 
Additional  groups  of  mercury-exposed  trout  were 
subjected  to  selenium  (as  Na2Se03),  administered 
intraperitoneally  2  hr  before  fixation.  Following 
this  treatment,  additional  mercury  could  be  visual- 
ized in  the  kidney  circulatory  system,  including 
glomeruli,  and  in  the  nucleus  and  endoplasmic 
reticulum  of  liver  cells.  It  is  suggested  that  the 
mercury  visualized  prior  to  selenium  treatment 
represents  inorganic  mercury,  while  additional 
mercury  visualized  after  selenium  administration 
represents  an  organic  form.  (Alexander-PTT) 
W87-05413 


HEXACHLOROBENZENE,  OCTACHLOROS- 
TYRENE  AND  OTHER  ORGANOCHLORINE 
COMPOUNDS  IN  WASTE  WATER  FROM  IN- 
DUSTRIAL HIGH-TEMPERATURE  PROCESS- 
ES INVOLVING  CHLORINE, 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05456 


ALGAE    FLUORESCENCE    AUTOMETER,    A 

COMPUTERIZED         BIOASSAY         (ALGEN- 

FLUORESZENZ-AUTOMETER,  EINE  COMPU- 

TERGESTEUERTE     BIOTEST-MESSAPPARA- 

TUR), 

For  primary  bibliographic  entry  see  Field  7B. 

W87-05461 


SIMPLE  DETERMINATION  OF  VOLATILE 
HALOGENATED  OR  AROMATIC  HYDRO- 
CARBONS EN  SOIL  AND  SLUDGE  SAMPLES 
BY  HEAD  SPACE  GAS-CHROMATOGRAPHY 
(EUSTFACHE  BESTTMMUNG  LEICHTFLUCH- 
TIGER  HALOGENIERTER  ODER  AROMA- 
TISCHER  KOHLENWASSERSTOFFE  EN 
BODEN-  UND  SCHLAMMPROBEN  DURCH 
DAMPFRAUM-GAS-CHROMATOGRAPHIE), 
A.  Preuss,  and  R.  Attig. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  325,  No.  6,  p  531-533,  November 
1986.  1  tab,  3  ref. 

Descriptors:  'Sample  preparation,  'Analytical 
methods,  'Pollutant  identification,  'Hydrocarbons, 
•Gas  chromatography,  'Soil  chemistry,  'Sludge, 
•Quantitative  analysis,  'Halogenated  hydrocar- 
bons, Pollutants,  Chromatography,  Soil  tests, 
Chlorinated  hydrocarbons,  Solvents,  Organic  sol- 
vents. 

A  rapid  and  simple  quantitative  determination  of 
various  halogenated  or  aromatic  solvents  in  soil 
and  sludge  is  achieved  by  dispersing  the  sample  in 
methylglycol  (2-methoxy-ethanol),  containing 
chlorobenzene   and   tribromomethane   as  internal 


standards.  An  aliquot  of  the  homogeneous  liquid 
phase  is  tranferred  directly  into  a  sample  vial  con- 
taining an  excess  of  water,  followed  by  gas  chro- 
matographic separation  of  the  head-space  gas.  The 
method  is  independent  of  the  content  of  water  in 
the  sample,  and  allows  the  determination  of  con- 
centrations of,  e.g.  tetrachloroethene  down  to  10 
micrograms/kg  by  using  an  ECD  or  0.5  mgAg 
benzene  by  using  an  FID  as  detector.  (Author's 
abstract) 
W87-05474 


DETERMINATION  OF  SELENIUM  EN  SEDI- 
MENTS BY  FLUORJMETRY  WITH  2,3-DIA- 
MEWNAPHTHALENE  AFTER  AN  EM- 
PROVED  PRETREATMENT  BY  TELLURIUM 
COPRECD7ITATION, 

Nagoya  City  Environmental  Pollution  Research 
Inst.  (Japan). 

K.  Itoh,  M.  Nakayama,  M.  Chikuma,  and  H. 
Tanaka. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  325,  No.  6,  p  539-543,  November 
1986.  3  fig,  6  tab,  13  ref. 

Descriptors:  'Pollutant  identification,  'Selenium, 
'Fluorometry,  'Sediments,  'Sample  preparation, 
'Analytical  methods,  'Tellurium  coprecipitation, 
Pollutants,  Estuaries,  Nagoya,  Japan,  Ions,  Indus- 
trial wastes. 

An  improved  fluorimetric  method  for  the  determi- 
nation of  selenium  in  estuary  sediments  and  sedi- 
mentary core  samples  is  described.  For  the  separa- 
tion of  selenium,  coprecipitation  with  tellurium- 
ascorbic  acid  method  gave  satisfactory  results.  The 
status  of  the  pollution  caused  by  selenium  in  the 
Nagoya  area,  which  is  one  of  the  most  industrially 
active  areas  in  Japan,  was  estimated  based  on  the 
results  obtained  with  this  method.  Several  micro- 
grams/g  of  selenium  were  determined  in  the  sedi- 
ments. Interferences  by  foreign  ions  were  eliminat- 
ed by  the  coprecipitation  procedure.  Selenium 
added  was  recovered  by  95-101%.  (Author's  ab- 
stract) 
W87-05475 


PROBLEMS  ES  MEASURING  WATER  SAM- 
PLES OF  DD7FERENT  SALT  CONTENT  BY 
ICP-AES, 

Technische    Hochschule    Darmstadt    (Germany, 

F.R.).    Fachbereich    Anorganische    Chemie    und 

Kernchemie. 

R.  Speer,  P.  Hoffmann,  and  K.  H.  Lieser. 

Fresenius'    Zeitschrift    fuer    Analytische    Chemie 

ZACFAU,  Vol.   325,  No.   6,  p  558,  November 

1986. 

Descriptors:  'Inductively  coupled  plasma,  'Water 
analysis,  'Pollutant  identification,  'Groundwater, 
'Atomic  emission  spectrometry,  'Salinity,  Pollut- 
ants, Salts,  Technology,  Saline  water,  Groundwat- 
er pollution,  Water  sampling. 

Atomic  emission  spectrometry  with  inductively 
coupled  plasma  (ICP-AES)  is  widely  used  for  anal- 
ysis and  characterization  of  groundwaters  with 
different  compositions.  If  measurements  of  the  var- 
ious samples  were  interspersed  with  measurements 
of  backround  and  standards,  no  problems  arose. 
However,  if  saline  and  non-saline  samples  were 
measured  in  succession,  irregularities  appeared. 
The  cause  of  the  problem  was  deduced  to  be 
deposition  of  salt  particles  in  the  nebulizer  gas 
nozzle  after  many  other  described  possibilities 
were  explored.  It  was  found  that  briefly  stopping 
the  gas  flow  and  starting  it  up  again  opened  the 
nozzle  and  solved  the  problem.  (Wood-PTT) 
W87-05476 


DETERMINATION  OF  GENOTOXIC  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  EM  A 
SEDEVIENT  FROM  THE  BLACK  RD7ER 
(OHIO), 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Chemistry. 

W.  R.  West,  P.  A.  Smith,  G.  M.  Booth,  S.  A.  Wise, 

and  M.  L.  Lee. 

Archives   of  Environmental    Contamination   and 
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Toxicology  AECTCV,  Vol.  15,  No.  3,  p  241-249, 
1986.  6  fig,  8  tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Sediments, 
•Polycyclic  aromatic  hydrocarbons,  *Black  River, 
•Genotoxicity,  'Mutagenicity,  *Water  pollution 
effects,  Catfish,  Chromatography,  Spectral  analy- 
sis, DNA,  Ames  test,  Hepatoma. 

The  potential  health  hazards  associated  with  the 
use  of  fossil  fuels  underscores  the  need  to  monitor 
waste  effluents  resulting  from  their  use.  These  ef- 
fluents may  be  rich  in  polycyclic  aromatic  hydro- 
carbons (PAH),  some  of  which  are  potent  carcino- 
gens. If  these  waste  effluents  are  introduced  into 
aquatic  systems,  the  PAH  will  accumulate  in  the 
sediments.  PAH  were  identified  as  genotoxic  pol- 
lutants in  sediment  from  the  Black  River,  Ohio, 
where  a  high  incidence  of  hepatoma  was  observed 
in  brown  bullhead  catfish  (Ictalurus  nebulosus). 
Subfractions  of  PAH  based  on  the  number  of  aro- 
matic carbons  were  isolated  from  the  PAH  frac- 
tion of  a  Black  River  sediment  extract.  Ten  sub- 
fractions  were  analyzed  by  capillary  column  gas 
chromatography-mass  spectrometry,  tested  for  mu- 
tagenicity using  the  Ames  assay,  and  tested  for 
induction  of  unscheduled  DNA  synthesis  (UDS)  in 
primary  rat  hepatocytes.  The  Ames  assay  indicated 
significant  mutagenic  activity  in  fractions  which 
contained  PAH  with  4-6  aromatic  rings;  the  major- 
ity of  the  activity  was  found  in  the  fraction  com- 
posed of  5-ring  compounds.  UDS  was  also  signifi- 
cant in  the  same  fractions,  although  the  greatest 
genotoxicity  was  observed  in  the  cata-condensed 
and  peri-condensed  4-ring  fractions  which  con- 
tained a  large  amount  of  alkylated-PAH.  (Alexan- 
der-PTT) 
W87-05499 


ENTEROVIRUSES  OF  HUMAN  ORIGIN  AND 

FAECAL  COLIFORMS  IN  RIVER  WATER  AND 

SEDIMENTS     DOWN     STREAM     FROM     A 

SEWAGE  OUTFALL  IN  THE  TAIERI  RIVER, 

OTAGO, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05517 


SURVEY  OF  LEAD,  CADMIUM  AND  FLUO- 
RIDE IN  HUMAN  MILK  AND  CORRELATION 
OF  LEVELS  WITH  ENVIRONMENTAL  AND 
FOOD  FACTORS, 

Health   and   Welfare  Canada,   Ottawa  (Ontario). 

Food  Research  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05550 


PHOTOMETRIC  DETERMINATION  OF  TIN, 
ZIRCONIUM,  NIOBIUM,  AND  TANTALUM  IN 
SEA  ALGAE, 

Fiziko-Khimicheskii  Inst.,  Odessa  (USSR). 

L.  I.  Vinarova,  M.  A.  Chernysheva,  and  V.  P. 

Antonovich. 

Soviet  Progress  in  Chemistry,  Vol.  51,  No.  8,  p  79- 

81,  August  1986.  6  ref.  Translated  from  Ukrainskii 

Khimicheskii  Zhurnal,  Vol.  51,  No.  8,  p  857-859, 

1985. 

Descriptors:  *Pollutant  identification,  'Path  of  pol- 
lutants, *Analytical  methods,  *Tissue  analysis, 
•Black  Sea,  *Algae,  •PLankton,  "Photometry, 
Plant  physiology,  Metals,  Heavy  metals. 

Photometric  methods  were  developed  and  em- 
ployed to  determine  Sn,  Zr,  Nb,  and  Ta  in  Phyllo- 
phora  costate  from  the  Black  Sea.  The  procedures 
employed  for  the  determination  of  each  of  these 
elements  are  described.  The  results  were  as  follows 
(data  as  %  of  ash):  Sn,  0.0011;  Zr,  0.0007;  Nb, 
0.00017;  and  0.00012.  The  order  of  magnitude  of 
the  Sn  and  Zr  contents  corresponds  to  their 
amounts  in  the  ash  of  Black  Sea  plankton.  (Roches- 
ter-PTT) 
W87-05585 


VIRULENCE  CHARACTERISTICS  OF  AERO- 
MONAS  SPP.  IN  RELATION  TO  SOURCE  AND 
BIOTYPE, 


Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Pa- 
thology. 

S.  M.  Kirov,  B.  Rees,  R.  C.  Wellock,  J.  M. 
Goldsmid,  and  A.  D.  Van  Galen. 
Journal  of  Clinical  Microbiology  JCMIDW,  Vol. 
24,  No.  5,  p  827-834,  November  1986.  5  fig,  1  tab, 
57  ref. 

Descriptors:  *Water  pollution  effects,  'Water  pol- 
lution sources,  'Pollutant  identification,  *Human 
diseases,  'Aeromonas,  'Toxins,  Australia,  Diar- 
rhea, Bacterial  physiology,  Pathogens,  Taxonomy. 

Biochemical  characterises  and  virulence-associat- 
ed properties  -  exotoxin  production  (hemolysin, 
enterotoxin),  ability  to  grow  at  43  C,  and  posses- 
sion of  pili  -  were  determined  for  105  Tasmanian 
(Australia)  isolates  of  Aeromonas  spp.  Of  these,  43 
were  from  clinical  specimens  (>75%  diarrhea  as- 
sociated) and  62  were  from  water.  A.  sobria  com- 
prised 35%  of  the  clinical  isolates  and  15%  of  the 
water  isolates;  A.  hydophila  comprised  56  and 
79%,  and  A.  caviae  comprised  9  and  5%.  Forty- 
two  percent  of  the  clinical  isolates  and  15%  of  the 
environmental  isolates  were  enterotoxigenic  (by 
the  suckling  mouse  assay);  these  levels  were  signifi- 
cantly lower  than  those  found  in  warmer  environ- 
ments. The  majority  (74%)  of  enterotoxigenic  iso- 
lates were  A.  sobria.  Enterotoxin-producing  iso- 
lates possessed  three  or  more  of  the  following 
properties:  Voges-Proskauer  positive,  did  not  hy- 
drolyze  arabinose,  lysine  decarboxylase  positive, 
grew  at  43  C,  and  produced  large  amounts  of 
hemolysin  (titer  >  128).  Thus,  the  biochemical 
scheme  proposed  by  Burke  and  others  in  1982  for 
identifying  enterotoxigenic  isolates  appears  to  have 
wide  applicability.  Environmental  enterotoxigenic 
isolates  had  numerous  pili,  but  these  appeared  to  be 
lost  once  infection  was  established,  as  similar  iso- 
lates from  patients  with  diarrhea  were  poorly  pi- 
liated.  (Author's  abstract) 
W87-05588 


CHANGING  CONCEPTS  AND  IMPROVED 
METHODS  FOR  EVALUATING  THE  IMPOR- 
TANCE OF  PCBS  AS  DREDGED  SEDIMENT 
CONTAMINANTS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
V.  A.  McFarland,  J.  U.  Clarke,  and  A.  B.  Gibson. 
Available  from  the  National  Technical  Information 
Service,  5285  Port  Royal  Road,  Springfield,  VA 
22161  as  ADA  174177  PC  A02  MF  A01.  Army 
Corps  of  Engineers  Miscellaneous  Paper  D-86-5, 
Final  Report,  September  1986.  19  p,  5  fig,  2  tab,  35 
ref,  append. 

Descriptors:  *Polychlorinated  biphenyls,  'Sedi- 
ment contamination,  'Dredging,  Path  of  pollut- 
ants, Water  pollution  sources,  Fate  of  pollutants, 
Aroclors,  Chemical  analysis,  Hudson  River,  Tissue 
analysis,  Toxicity,  Bioaccumulation. 

Interpretation  of  the  potential  ecological  effects  of 
disposing  Polychlorinated  biphenyl  (PCB)-con- 
taminated  sediments  in  open  water  or  using  other 
methods  is  a  persistent  difficulty  in  the  preparation 
of  environmental  impact  statements  and  other  doc- 
umentation necessary  for  informed  decisionmak- 
ing. However,  understanding  of  the  nature  and 
behavior  of  PCBs  as  environmental  contaminants 
has  progressed  rapidly  within  the  scientific  com- 
munity with  advances  in  analytical  technology. 
Evaluations  of  PCBs  in  environmental  samples  by 
quantitation  as  Aroclors  or  as  total  PCBs  are  of 
limited  value  because  of  degradation  and  differen- 
tia] affinities  of  congeners  for  various  environmen- 
tal compartments.  PCBs  that  entered  the  environ- 
ment as  identifiable  Aroclor  mixtures  are  altered 
by  these  physical,  chemical,  and  biological  proc- 
esses and  cannot  properly  be  identified  by  compar- 
ison with  Aroclor  analytical  standards.  Compari- 
sons of  PCB-contaminated  Hudson  River  sedi- 
ments, along  with  water  and  organism  tissue  sam- 
ples exposed  to  those  sediments,  with  Aroclor 
standards  demonstrate  the  frequent  lack  of  corre- 
spondence in  PCB  components  between  Aroclors 
and  environmental  samples.  Evaluation  of  PCBs  in 
environmental  samples  can  be  accomplished  by 
quantitation  as  totals  in  the  isomer  groups  di- 
through  decachlorobiphenyl  (two  to  ten  chlorines 
per  molecule).  This  has  the  advantage  of  indicating 


the  relative  concentrations  of  the  groups  potential- 
ly containing  the  most  toxic  and  bioaccumulating 
congeners.  Recent  advances  in  analytical  tech- 
niques are  making  the  analysis  of  individual  con- 
geners more  feasible.  Attention  can  be  focused 
specifically  on  the  PCB  components  that  are  im- 
portant on  the  basis  of  toxicity,  persistence,  and 
prevalence,  allowing  a  more  accurate  assessment 
of  the  environmental  effects  of  various  dredged 
material  disposal  options  than  is  available.  (Lantz- 
PTT) 
W87-05599 


LOW-COST  LAB  WORK, 

For  primary   bibliographic  entry   see   Field   5G. 
W87-05611 


GEOCHEMICAL  INVESTIGATIONS  OF  POLY- 
CHLORINATED DIBENZO-P-DIOXINS  IN 
THE  SUBSURFACE  ENVIRONMENT  AT  AN 
ABANDONED  WOOD-TREATMENT  FACILI- 
TY, 

Geological  Survey,  Denver,  CO. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05620 


ORGANIC  SUBSTANCES  IN  THE  RAINFALL 
OF  LAKE  SUPERIOR:  1983, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
W.  M.  J.  Strachan. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  677-683,  1985.  1  fig,  4 
tab,  26  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Rainfall,  'Lake  Superior,  'Precipitation, 
Pesticides,  Organic  compounds,  Lakes,  Pollution 
load. 

In  1983,  sampling  for  organic  substances  in  rainfall 
was  undertaken  at  two,  open-lake  locations  at  op- 
posite ends  of  Lake  Superior-Isle  Royale  and  Cari- 
bou Island.  Triplicate  samples,  averaging  22  liters, 
were  collected  in  each  time  period  (approximately 
6  weeks)  and  analyzed  for  alpha-BHC,  lindane, 
heptachlor  epoxide,  dieldrin,  endrin,  DDT  resi- 
dues, methoxychlor,  polychlorinated  biphenyls  and 
hexachlorobenzene,  alpha-  and  delta-chlordane, 
mirex  and  toxaphene  were  also  investigated  but 
were  not  found  in  any  of  the  samples.  Concentra- 
tions of  these  compounds  ranged  from  0.01  to  65 
ng/L.  The  east  side  of  the  lake  received  consider- 
ably lower  concentrations  in  rainfall  (on  average, 
roughly  65%  less)  and  the  levels  of  most  of  the 
observed  substances  were  higher  at  both  locations 
in  the  spring  and  early  summer.  Estimates  of  direct 
loadings  to  the  lake  were  made  using  volume- 
weighted  concentrations.  The  highest  was  for 
alpha-BHC  at  860  kg/year  and  the  lowest  for 
hexachlorobenzene  at  3.7  kg/year;  the  loading  esti- 
mate for  polychlorinated  biphenyls  was  300  kg/ 
year.  (Authors  abstract) 
W87-05624 


NEW  FATHEAD  MINNOW  (PIMEPHALES 
PROMELAS)  SUBCHRONIC  TOXICITY  TEST, 

Environmental  Research  Lab.-Duluth,  MN. 
T.  J.  Norberg,  and  D.  I.  Mount. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  711-718,  1985.  1  fig,  5 
tab,  28  ref. 

Descriptors:  'Bioindicators,  'Minnows,  'Toxicity 
tests,  'Water  pollution  effects,  'Performance  eval- 
uation, 'Sublethal  effects,  'Effluents,  'Toxicity, 
Costs,  Larvae,  Pollutants,  Zinc,  Copper,  Dursban, 
Fish,  Population  exposure. 

The  most  commonly  used  test  for  evaluating  the 
toxicity  of  effluents  to  fish  and  invertebrates  has 
been  the  acute  lethality  test.  However,  effluents 
frequently  are  not  acutely  toxic,  and  so  assessing 
the  sublethal  effects  on  fish  and  invertebrates  is 
important.  Described  herein  is  a  rapid  method  to 
estimate  the  chronic  toxicity  of  effluents  to  the 
fathead  minnow  (Pimephales  promelas).  Tests  are 
initiated  using  newly  hatched  minnow  larvae  and 
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are  run  for  7  d  under  static-renewal  conditions.  It 
is  a  cost-effective,  simple,  short-term  toxicity  test, 
and  survival  and  growth  are  the  measures  of  ef- 
fects. Approximately  70  tests  using  this  technique 
were  run  with  various  types  of  effluents.  Included 
in  this  article  are  results  from  representative  efflu- 
ent tests  and  also  from  tests  conducted  using  Durs- 
ban,  zinc  and  copper.  The  results  indicate  that  this 
subchronic  toxicity  test  gives  a  good  estimate  of 
chronic  toxicity.  (Author's  abstract) 
W87-05628 


INFLUENCE  OF  MICROBIAL  ADAPTATION 
ON  THE  FATE  OF  ORGANIC  POLLUTANTS 
IN  GROUND  WATER, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05629 


PLASMA  LEUCINE  AMINONAPHTHYLAMI- 
DASE  AS  AN  INDICATOR  OF  ACUTE  SUBLE- 
THAL TOXICANT  STRESS  IN  RAINBOW 
TROUT, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

D.  G.  Dixon,  C.  E.  A.  Hill,  P.  V.  Hodson,  E.  J. 

Kempe,  and  K.  L.  E.  Kaiser. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  789-796,  1985.  6  tab,  22 

ref.  Dept.  of  Fisheries  and  Oceans  Contract  DDS 

No.  01SE.FP312-2-0041. 

Descriptors:  *Water  pollution  effects,  'Bioindica- 
tors,  *Trout,  *Enzymes,  *Bioassay,  'Sublethal  ef- 
fects, 'Population  exposure,  'Blood  analysis,  Fish, 
Organic  compounds,  Toxicity,  Stress,  Histopatho- 
logy. 

Leucine  aminonaphthylamidase  (LAN)  is  a  lysoso- 
mal enzyme  that  appears  in  blood  plasma  after  cell 
death.  Levels  of  plasma  LAN  (PLAN)  were  as- 
sayed to  quantify  toxicant  stress  in  rainbow  trout  in 
a  series  of  experiments.  Blood  samples  were  taken 
from  groups  of  fish  weighing  80  to  100  g  following 
intraperitoneal  (i.p.)  and/or  waterborne  exposure 
to  p-methylphenol  (PMP)  or  carbon  tetrachloride 
(CC14).  The  duration  of  postinfection  holding  sig- 
nificantly affected  PLAN  activity  in  control  and 
PMP-dosed  rainbow  trout;  the  largest  increases 
occurred  after  96  h.  There  were  significant  corre- 
lations between  dose  and  PLAN  activity  after  both 
PMP  and  CC14  injection.  PLAN  levels  of  fish 
injected  with  PMP  at  doses  of  0.075  to  0.75  of  the 
96-h  i.p.  LD50  were  elevated  by  27  to  63%  rela- 
tive to  controls  96  h  after  injection.  PLAN  levels 
of  fish  injected  with  CC14  at  doses  of  0.18  to  0.79 
of  the  i.p.  LD50  were  elevated  by  38  to  135% 
relative  to  controls  48  h  after  injection.  Exposure 
of  fish  to  a  water  borne  concentration  of  0.028  mM 
PMP  (0.41  96-h  LC50)  significantly  increased 
PLAN  activity  after  48,  96  and  192  h;  activities 
increased  by  38  to  87%  relative  to  controls.  Ele- 
vated PLAN  activity  was  strongly  correlated  with 
decreased  plasma  protein  levels.  The  temperature 
and  duration  of  plasma  storage  affected  the  meas- 
ured PLAN  activity  of  control  and  PMP-dosed 
rainbow  trout.  While  diet  modified  PLAN  activi- 
ty, the  gender  of  immature  fish  had  no  effect. 
Hepatic  lesions  visible  by  light  microscope  were 
observed  with  waterborne  PMP  exposure;  paren- 
chymatous edema  was  closely  associated  with  in- 
creased liver  somatic  index.  There  were,  however, 
no  visible  lesions  or  changes  in  the  index  associated 
with  the  pulse  i.p.  doses  of  PMP  and  CC14.  In 
these  cases,  biochemical  lesions  preceded  any  evi- 
dence of  histopathology.  (Author's  abstract) 
W87-05637 


SHORT-TERM  FISH  AND  AMPHIBIAN 
EMBRYO-LARVAL  TESTS  FOR  DETERMIN- 
ING THE  EFFECTS  OF  TOXICANT  STRESS 
ON  EARLY  LD7E  STAGES  AND  ESTIMATING 
CHRONIC  VALUES  FOR  SINGLE  COM- 
POUNDS AND  COMPLEX  EFFLUENTS, 
Thomas  Hunt  Morgan  School  of  Biological  Sci- 
ences, Lexington,  KY. 

W.  J.  Birge,  J.  A.  Black,  and  A.  G.  Westerman. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  807-821,  1985.  12  tab, 
32   ref.    EPA   Contract   68-01-5052;    subcontract 


2800-03-218;  EPA  Cooperative  agreement  CR- 
810001-01-1. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Bioindicators,  'Toxicity  tests,  'Em- 
bryos, 'Larvae,  'Toxicity,  Effluents,  Survival, 
Stress,  Cadmium,  Heavy  metals,  Statistical  analy- 
sis, Field  tests,  Sensitivity  analysis,  Performance 
evaluation. 

A  short-term  embryo-larval  test  is  described  for 
use  with  single  compounds  or  complex  effluents. 
Exposure  was  initiated  soon  after  fertilization  and 
maintained  for  4  d  after  hatching,  which  gave  an 
exposure  period  of  6  to  8  d  for  a  number  of  fish 
and  amphibian  species.  Test  responses  included 
mortality  and  teratogenesis.  Probit  analysis  was 
used  to  calculate  median  lethal  (LC50)  and  thresh- 
old (LCI)  concentrations.  Standard  statistical  tests 
also  were  performed  to  determine  no  observed 
effect  concentrations.  Multiple  tests  were  per- 
formed with  cadmium  as  the  reference  toxicant, 
using  continuous-flow  and  static-renewal  proce- 
dures; results  substantiated  high  precision  and 
good  repeatability.  Cadmium  LCI  values  agreed 
closely  with  cadmium  chronic  values  determined 
in  life-cycle  studies.  The  review  of  published  data 
also  supported  close  correlations  between  LCls 
and  chronic  values  for  metals.  The  procedure  also 
worked  satisfactorily  for  a  multiple-species  test  in 
which  eggs  of  three  species  were  maintained  in 
mixed  populations  using  the  same  exposure  cham- 
bers. The  test  for  effluent  biomonitoring  was  fur- 
ther evaluated  in  two  major  field  studies.  As  com- 
pared with  96-h  flow-through  acute  tests  with  the 
fathead  minnow,  the  short-term  embryo-larval  test 
was  decidedly  more  sensitive  and  reliable  for  char- 
acterizing the  toxicity  of  complex  effluents.  (Au- 
thor's abstract) 
W87-05639 


CHARACTERIZATION  AND  EVALUATION 
OF  JP-4,  JET  A  AND  MIXTURES  OF  THESE 
FUELS  IN  ENVTHONMENTAL  WATER  SAM- 
PLES, 

Air     Force     Occupational     and     Environmental 
Health  Lab.,  Brooks  AFB,  TX. 
A.  J.  Roberts,  and  T.  C.  Thomas. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  3-11,  January  1986.  11 
fig,  2  tab,  3  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Analytical  methods,  'Gas  chromatography, 
'Groundwater,  'Fuels,  Hydrocarbons,  Solvents, 
Extraction,  Organic  compounds. 

Capillary  gas  chromatographic  data  can  be  used  to 
distinguish  between  JP-4  and  commercial  Jet  A 
fuels  that  have  contaminated  groundwater.  This  is 
accomplished  from  chromatographic  patterns  by 
using  normalized  area  percents  of  the  C-15  and  C- 
16  n-alkane  components.  Analyses  of  the  neat  fuels, 
mixtures  of  the  neat  fuels  and  of  their  solvent 
extract  from  water  were  performed.  Analyses  of 
contaminated  groundwaters  have  identified  the 
presence  of  jet  fuel  and  other  distillate  fuels  similar 
to  diesel  fuel.  Even  with  the  complex  nature  of 
these  fuels,  percent  amounts  of  each  fuel  present  as 
a  contaminant  could  be  determined.  This  technique 
may  prove  useful  in  determining  the  party  respon- 
sible for  pollution  of  groundwater.  (Author's  ab- 
stract) 
W87-05642 


EXHAUSTIVE  STEAM  DISTJXLATION  EX- 
TRACTION OF  AROMATIC  ORGANICS  FROM 
RAINBOW  TROUT  AND  WATER, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

J.  S.  Meyer,  and  G  Linder. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.   5,  No.  2,  p   155-159,  February 

1986.  3  tab,  9  ref.  DOE  Contract  ET-78-C-03-1761; 

EPA  Cooperative  agreement  CR808671. 

Descriptors:  'Sample  preparation,  'Steam  distilla- 
tion, 'Extraction,  'Aromatic  compounds,  'Trout, 
•Water  analysis,  'Analytical  methods,  'Path  of 
pollutants,  'Bioaccumulation,  Lipids,  Fish,  Ef- 
fluents, Organic  compounds,  Pollutants. 
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In  evaluating  the  potential  environmental  hazards 
of  complex  chemical  mixtures  and  effluents,  it  is 
often  desirable  to  determine  the  bioaccumulation 
potential  of  a  wide  range  of  organic  compounds 
and  their  metabolites  using  a  relatively  rapid 
screening  procedure.  Although  various  techniques 
have  been  developed  to  extract  organics  from  fish, 
many  are  specific  for  individual  chemical  classes 
and  are  relatively  labor-intensive  for  use  in  initial 
bioaccumulation  screening.  Exhaustive  steam  dis- 
tillation extracted  several  intermediate  molecular 
weight  organic  chemicals  effectively  from  rainbow 
trout,  but  a  high  molecular  weight  organic, 
benzo(a)pyrene,  was  not  extracted.  Fish  lipids  that 
do  not  steam-distill  appear  to  retain  extremely  lipo- 
philic organics  in  the  boiling  flask.  Therefore,  ex- 
haustive steam  distillation  should  be  used  cautious- 
ly in  screening  effluents  for  chemicals  that  are 
bioaccumulated.  (Alexander-PTT) 
W87-05652 


EFFECTS  OF  SAMPLES  STORAGE  ON  A 
COPPER-SPIKED  FRESHWATER  SEDIMENT, 

Corvallis  Environmental  Research  Lab.,  OR. 

K.  W.  Malueg,  G.  S.  Schuytema,  and  D.  F. 

Krawczyk. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  3,  p  245-253,  March  1986.  3 

tab,  17  ref. 

Descriptors:  'Sample  preservation,  'Copper, 
•Sediments,  'Toxicity,  'Cladocera,  'Sample  stor- 
age effects,  Freezing,  Daphnids,  Peat,  Mortality, 
Survival. 

Freshwater  sediment  from  an  Oregon  lake  was 
spiked  with  copper  in  the  laboratory  to  study  the 
effect  of  storage  on  copper  toxicity.  Peat  moss  was 
added  to  enhance  the  carbon  content  of  a  portion 
of  the  sediment.  One-half  of  the  sediment  samples 
were  stored  at  5  C  while  the  other  half  were  frozen 
(-20  C).  At  intervals  up  to  25  weeks,  samples  were 
brought  to  20  C  and  48-h  toxicity  tests  were  con- 
ducted in  1 -liter  beakers  (200  ml  sediment,  800  ml 
water)  using  the  cladoceran  Daphnia  magna 
Straus.  Copper  released  into  the  water  from  the 
sediment  stored  at  5  C  increased  over  the  first  8 
weeks  of  storage,  then  decreased.  Freezing  the 
sediment  attenuated  the  release  of  total  and  soluble 
copper  into  the  overlying  water,  resulting  in  low 
or  no  toxicity  to  daphnids.  Based  on  total  copper 
concentrations  in  the  overlying  test  water,  LC50s 
ranged  from  7  to  44  microgram(ug)/L  in  sediments 
without  peat  and  from  52  to  96  ug/L  in  sediments 
with  added  peat.  Soluble  copper  LC50s  for  the 
same  test  waters  ranged  from  3  to  18  and  from  25 
to  68  ug/L,  respectively.  No  LC50s  could  be  cal- 
culated from  the  frozen  sediment  tests  because  of 
low  mortality.  Freezing  is  not  recommended  as  a 
storage  procedure  because  of  its  undependability  in 
preserving  sediment  integrity  for  toxicity  tests. 
(Author's  abstract) 
W87-05657 


DENTTRIFICATION  IN  GROUNDWATERS, 
PRINCIPLES  AND  METHODS  FOR  ITS  IDEN- 
TIFICATION: A  REVIEW  (LA  DENTTRIFICA- 
TION DANS  LES  EAUX  SOUTERRAINES, 
PRINCIPES  ET  METHODES  DE  SON  IDENTI- 
FICATION: UNE  REVUE), 

Paris-6  Univ.  (France).  Lab.  de  Biogeochmie  des 
Isotopes  Stables. 
A.  Mariotti. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p   1-23,   November   1986.    11   fig,   2  tab,  45  ref. 

Descriptors:  'Reviews,  'Denitrification,  'Ground- 
water, 'Oxidation-reduction  potential,  'Dissolved 
dinitrogen,  'Isotopic  tracers. 

A  bibliographical  synthesis  on  possible  methods 
for  the  identification  of  denitrification  in  ground- 
waters is  presented.  Their  condition  of  application 
and  limits  are  discussed.  The  following  methods 
are  considered:  (1)  the  hydrogeochemical  method 
allows  the  location  of  the  denitrification  process  in 
a  redox  gradient  generating  a  sequence  of  oxida- 
tion-reduction reactions;  (2)  the  dissolved  dinitro- 
gen oversaturation  method;  and  (3)  the  isotopic 
method  using  15N  natural  isotope  abundance  trac- 
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mg    Denitrification  is  identified  through  the  in- 
duced isotope  fractionation  between  substrate  (ni- 
trate) and  product  (dinitrogen)  of  the  reaction. 
(Author's  abstract) 
W87-05843 


QUANTITATIVE  EXTRACTION  AND  CON- 
CENTRATION OF  SYNTHETIC  WATER- 
SOLUBLE  ACID  DYES  FROM  AQUEOUS 
MEDIA  USING  A  QUININE-CHLOROFORM 
SOLUTION, 

Tokyo  Coll.  of  Pharmacy  (Japan).  Lab.  of  Drug 
Metabolism  and  Toxicology. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-05881 


PRECONCENTRATION  OF  TRACE  ELE- 
MENTS FROM  AQUEOUS  SOLUTIONS  BY 
OSMOSIS, 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-05882 


PROPERTIES  OF  AND  HEAVY  METAL  COM- 
PLEXATION  BY  AQUEOUS  HUMIC  EX- 
TRACTS, 

Technische  Univ.,  Munich  (Germany,  F.R.).  Lehr- 
stuhl  fuer  Bodenkunde. 
W.  R.  Fischer. 

Zeitschrift  fuer  Pflanzenernahrung  und  Boden- 
kunde ZPBOAL,  Vol.  149,  No.  4,  399-410,  August 
1986.  9  fig,  1  tab,  21  ref. 

Descriptors:  'Heavy  metals,  *Humic  extracts,  'Ex- 
traction, Soil  absorption  capacity,  Soil  chemistry, 
Soil  water,  Soil  stability,  Soil  chemical  properties, 
Soil  physical  properties,  Cadmium,  Copper,  Lead. 

Aqueous  extracts  of  terrestrial  and  underwater 
soils  were  prepared  by  Soxhlet  extractions  at  tem- 
peratures between  100  and  37  C  (under  reduced 
pressure).  From  the  law  of  mass  action,  stability 
constants  were  derived  for  the  complexation  of 
Cd,  Cu,  and  Pb  by  these  extracts.  The  activity  of 
the  heavy  metals  was  determined  polarographical- 
ly,  whereas  the  concentration  of  acid  functional 
groups  was  used  for  ligand  activity.  Visible  spec- 
tra, electrical  conductivity,  organic  matter  con- 
tents, and  complexation  constants  depended  on 
extraction  temperature  as  well  as  on  soil  proper- 
ties. In  most  cases,  complex  stability  increased  with 
increasing  pH  of  the  polarographic  medium,  but 
sometimes  maximum  stability  was  found  around 
pH  7.  (Author's  abstract) 
W87-05889 


DRAGONFUES  AS  INDICATORS  OF  THE 
CONDITIONS  OF  RUNNING  WATERS  IN  THE 
LOWER  PARTS  OF  NORTHWESTERN  GER- 
MANY (LIBELLEN  ALS  INDEKATOREN  DES 
ZU  STANDES  VON  FLD2SSGEWAESSERN  DES 
NORDWESTDEUTSCHEN  TIEFLANDES), 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 
Zoologisches  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-05896 


CROSSFLOW  FILTRATION  OF  COLLODDS 
FROM  BALTIC  SEA  WATER, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

B.  G.  Whitehouse,  G.  Petrick,  and  M.  Ehrhardt. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1599-1601,  December  1986.  1  fig,  12  ref. 

Descriptors:  Descriptors  :'Colloids,  'Filtration, 
•Dissolved  solids,  Particulate  matter,  Aliphatic  hy- 
drocarbons, Ultrafiltration,  Baltic  Sea. 

Samples  of  Baltic  Sea  water  were  processed  by 
glass  fiber  filtration  followed  by  crossflow  filtra- 
tion, resulting  in  a  particulate  and  colloidal  frac- 
tion. Crossflow  filtration  provided  necessary  filtra- 
tion rates  (up  to  11-12  1/h)  without  contributing 
interfering  contaminants.  It  is  suggested  that 
photo-oxidation,  as  employed  here,  did  not  com- 
pletely oxidize  colloidal  organic  matter,  thus  its 
concentration  was  underestimated.  Percentages  of 


organic  carbon  and  aliphatic  hydrocarbons  in  the 
colloidal  size  range  were  calculated,  but  should  be 
viewed  as  semi-  quantitative  due  to  observed  inac- 
curacies introduced  by  the  analytical  procedures  of 
filtration  and  organic  carbon  analyses.  Traditional 
methods  of  filtration  do  not  allow  accurate  quanti- 
fication of  the  amount  of  colloidal  matter  present 
in  seawater.  Ultrafiltration  methods  are  presently 
impractical  due  to  filtration  time  and  contamina- 
tion problems.  The  crossflow  method  described 
here  has  the  potential  of  overcoming  the  problem 
of  filtration  time.  (Airone-PTT) 
W87-O5920 


VIRUS  DETECTION  IN  WATER  BY  ULTRA- 
FILTRATION, 

Queen    Elizabeth    II    Medical    Center,    Nedlands 
(Australia).  Virology  Section. 
J.  Jansons,  and  M.  R.  Bucens. 


Water  Research  WATRAG,  Vol.  20,  No.   12, 
1603-1606,  December   1986.  2  fig,   1  tab,   11  re 
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Descriptors:       'Ultrafiltration,       'Enteroviruses, 
Water  quality,  Groundwater,  Organic  compounds. 

An  ultrafiltration  method  for  the  recovery  of  en- 
teric viruses  from  large  volumes  of  water  is  de- 
scribed (it  is  an  improvement  of  a  process  de- 
scribed earlier).  An  8000-fold  concentration  was 
achieved  inapproximately  3  h  from  a  starting 
volume  of  400  1.  The  final  average  poliovirus  re- 
covery was  21%  (vs  0.06%  unaided  recovery). 
The  method  was  unaffected  by  the  presence  of 
organic  substances  in  the  sample  water.  Although 
the  apparatus  is  in  a  fixed  location,  use  of  a  porta- 
ble 450  1  fiberglass  tank  allows  collection  of  sam- 
ples from  various  locations.  The  technique  allows 
processing  of  samples  at  ambient  pH,  thus  avoiding 
virus  deactivation.  (Airone-PTT) 
W87-05921 


5B.  Sources  Of  Pollution 


SALINITY  IN  WATERCOURSES  AND  RESER- 
VOIRS. 

For  primary  bibliographic   entry   see   Field   5G. 
W87-05165 


PROBLEM  OF  SALINITY  AND  ITS  CONTROL, 
RIVER  MURRAY,  AUSTRALIA, 

River  Murray  Commission,  Canberra  (Australia). 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05168 


DRAINAGE  AND  SALINITY  CONTROL  PRO- 
GRAMS IN  PAKISTAN, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 

For  primary  bibliographic   entry   see   Field   5G. 
W87-05169 


LEGAL  AND  INSTrrUTIONAL  CONSTRAINTS 
TO  SALINITY  CONTROL, 

Bureau  of  Reclamation,  Provo,  UT.  Utah  Projects 

Office 

For  primary  bibliographic   entry  see  Field   5G 

W87-05170 


SALINITY  SOURCES  AND  PROBLEMS  OF 
THE  DANUBE  RIVER  BASIN, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 
Science. 
A.  Maianu. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  105-114,  2  fig,  4 
tab,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Danube 
River,  'River  basins,  'Salinity,  Water  pollution 
effects,  Water  quality  control,  Saline  soils,  Irriga- 
tion practices,  Romania,  Hungary,  Yugoslavia, 
Bulgaria. 


In  the  process  of  salt  accumulation  in  the  Danube 
Basin,  the  human  influence  has  been  in  the  direc- 
tion of  increasing  salinity  in  both  groundwater  and 
soil.  In  the  19th  century,  extensive  flood  control 
work  was  done  on  the  Tisa  River  and  its  tributar- 
ies; 2.5  million  ha  of  land  were  freed  from  perma- 
nent or  temporary  water  flooding.  These  actions 
caused  drastic  soil  salinization  and  alkalization, 
which  makes  the  Great  Hungarian  Plain  today  the 
most  extensive  area  of  salt-affected  soils  in  Europe. 
In  the  Danube  Valley  the  work  was  started  in  the 
current  century,  on  more  than  1,000,000  ha,  in 
Romania,  Hungary,  Yugoslavia  and  Bulgaria,  with 
similar  salinization  effects.  Extensive  irrigation  sys- 
tems are  currently  being  built  in  these  countries 
using  Danube  water  for  irrigation.  In  Romania 
alone,  over  1,000,000  ha  are  presently  irrigated 
with  Danube  water.  But  in  spite  of  good  quality 
river  water,  the  majority  of  the  irrigated  soils  are 
in  danger  of  secondary  salinization.  In  all  cases,  the 
salt  source  is  the  groundwater.  Using  the  Danube 
for  irrigation  and  also  as  a  drainage  outlet  for 
saline  drainage  water  creates  new  salt  problems. 
Cooperative  international  projects  need  to  study 
the  salt  balance  of  surface  and  groundwaters  in  the 
Danube  Basin.  A  coordinated  use  of  irrigation 
waters  and  drainage  waters  is  also  needed  in  a 
river  basin  which  serves  eight  countries.  (See  also 
W87-05165)  (Lantz-PTT) 
W87-05174 


SOUTHWESTERN  SALINITY  SITUATION: 
THE  ROCKIES  TO  THE  MISSISSIPPI  RIVER, 

Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05175 


NATURAL    SALT     POLLUTION    CONTROL, 
BRAZOS  RIVER  BASIN,  TEXAS, 

Army  Engineer  District,  Fort  Worth,  TX. 

For  primary  bibliographic  entry  see  Field   5G 

W87-05177 


SALINITY  BALANCE  OF  THE  LOWER 
VIRGIN  RIVER  BASIN,  NEVADA  AND  ARIZO- 
NA, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
W.  W.  Woessner,  M.  D.  Mifflin,  R.  H.  French,  A. 
Elzeftawy,  and  D.  E.  Zimmerman. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July   13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  145-156,  2  fig,  1 
tab,  15  ref. 

Descriptors:  'Salinity,  'Virgin  River,  'Nevada, 
•Arizona,  River  basins,  Water  pollution  control, 
Path  of  pollutants,  Saline  water,  Monitoring, 
Stream  gages,  Hydrologic  budget,  Dissolved 
solids. 

This  12  month  study  developed  additional  hydro- 
logic  data  for  the  development  of  salinity  budgets 
in  the  Lower  Virgin  River  Valley,  Nevada  and 
Arizona,  a  tributary  of  the  Colorado  River. 
Monthly  stream  gaging  at  six  stations,  groundwat- 
er monitoring  at  existing  and  new  sites,  water 
quality  sampling  and  soil  sampling  were  included. 
Results  indicate  a  complex  hydrologic  system  with 
concentration,  storage,  and  transport  of  salt  occur- 
ring in  the  study  area.  Water  and  salt  budget 
analyses  indicate  a  36%  net  loss  of  water  and  a 
34%  net  loss  in  salt  for  a  61  km  reach  of  river.  The 
majority  of  water  loss  is  attributed  to  phreatophyte 
consumptive  use.  Salt  concentrations  associated 
with  phreatophyte  consumptive  use  exceeded  con- 
sumptive concentration  of  salt  by  agriculture  and 
direct  evaporation  by  2.6  times.  Data  indicate  that 
phreatophyte  areas  play  a  major  role  in  salt  accu- 
mulation and  storage  by  consumptively  utilizing 
2.1  to  3.6  m  of  water/yr.  Total  dissolved  solids 
concentrations  of  5,800  to  11,000  mg/L  were 
measured  in  the  shallow  groundwater  underlying 
phreatophyte  areas.  (See  also  W87-05165)  (Au- 
thor's abstract) 
W87-05178 
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GRAND  VALLEY  SALT  PICK-UP  CALCULA- 
TIONS, 

Bureau  of  Reclamation,  Grand  Junction,  CO. 
R.  R.  Inman,  D.  C.  Olson,  and  D.  L.  King. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  157-167,  2  fig,  4 
tab,  2  ref. 

Descriptors:  'Salinity,  'Grand  Valley,  'Colorado, 
•Colorado  River,  'Pollution  load,  Fate  of  pollut- 
ants, Hydrologic  budget,  Salt  loading,  Saline 
water. 

The  Grand  Valley  in  western  Colorado  is  a  signifi- 
cant contributor  of  salt  loading  in  the  Colorado 
River,  which  has  an  average  salt  load  of  9,000 
million  kg/yr.  This  salt  loading,  was  quantified 
based  on  an  analysis  of  an  inflow-outflow  river 
budget,  showing  that  a  river  budget  can  be  used  to 
estimate  accurately  the  salt  pickup.  The  mean 
annual  salt  pickup  from  the  entire  Grand  Valley 
was  about  528  million  kg/yr,  or  6%  of  the  total 
average  annual  salt  loading  to  the  river.  Although 
annual  values  fluctuate  widely,  there  is  a  95% 
confidence  limit  on  the  mean  of  +  or  -  million  kg/ 
yr.  No  significant  trend  in  salt  pickup  was  found, 
indicating  that  the  salt  loading  appears  constant 
over  29  years  of  study  data.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-05179 
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Reservoir  storage  in  the  Colorado  River  Basin  has 
increased  to  80  cu  km  in  1982.  The  retention  time 
of  the  system  has  increased  to  the  range  of  4-6 
years.  This  retention  time  has  decreased  both  the 
seasonal  and  annual  variability  of  salinity  in  the 
basin.  The  Colorado  River  is  currently  behaving  as 
a  mixed  reactor  system  rather  than  the  plug  flow 
systems  of  its  natural  state.  With  the  system  operat- 
ing at  near  capacity,  water  in  excess  of  demands 
can  no  longer  be  stored  by  the  system.  This  will 
increase  the  average  discharge  through  the  Colora- 
do River  by  approximately  2.5  cu  km/yr.  This 
excess  in  flow  will  effectively  dilute  the  salinity  in 
the  Lower  Basin.  Development  in  the  Upper  Basin 
will  eventually  reduce  the  flow  through  the  system 
and  cause  an  increase  in  salinity  as  depletions  come 
online  in  the  future.  Until  further  development 
occurs,  average  or  wet  periods,  combined  with  the 
reduced  capacity  to  store  excess  amounts  of  water, 
will  continue  to  keep  salinity  down  and  periodical- 
ly cause  salinity  to  drop  as  it  did  in  1980.  (See  also 
W87-05165)  (Lantz-PTT) 
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Headwaters  of  the  Colorado  and  its  major  tributar- 
ies, the  Green  and  San  Juan  Rivers,  lie  in  the  high 
peaks  of  the  Rocky  Mountains,  where  precipitation 
averages  100  to  150  cm/a.  Most  of  its  course, 
however,  crosses  the  semiarid  Colorado  Plateau 
and  the  Sonoran  Desert,  where  average  annual 
precipitation  may  be  as  low  as  6  cm.  Many  of  the 
geologic  formations  in  this  part  of  the  basin  are  of 
marine  origin  and  contain  sodium  chloride  (halite) 
and  calcium  sulfate  (gypsum)  salts.  Natural  springs 
or  seeps  and  man-made  wells  intercept  saline 
groundwaters  associated  with  these  formations  and 
discharge  into  the  river  system.  Soils  in  much  of 
the  basin  have  developed  residually  on  gypsum- 
bearing  shales.  Irrigation  water  applied  to  this  land 
promotes  weathering  and  dissolution  of  salts  from 
the  soil  and  underlying  shales  and  returns  to  the 
river  with  a  greater  salt  load  than  was  diverted.  A 
method  was  developed  to  generate  mean  monthly 
discharge  and  concentration  values  and  presents 
preliminary  results  of  the  trend  analysis  are  pre- 
sented. Significant  mean  value  differences  are 
easier  to  identify  than  trends.  For  23  of  the  27 
possible  combinations  of  solutes  and  monthly  time 
periods  shown,  a  significant  change  is  indicated  for 
at  least  one  dependent  variable  (load,  concentra- 
tion, or  mass  fraction).  Significant  trends  are  iden- 
tified for  only  21  of  54  possible  combinations, 
including  both  pre-  and  postdevelopment  periods. 
Overall,  the  data  base  development  procedure 
allows  maximum  use  of  existing  data  to  determine 
reasonable  estimates  of  monthly  mean  solute  con- 
centrations, loads,  and  mass  fractions.  Regression 
of  seasonal  values  is  a  valuable  technique  for  analy- 
sis of  this  generated  data.  Interpretation  of  regres- 
sion results  must  consider  the  general  observations 
listed  previously.  (See  also  W87-05165)  (Lantz- 
PTT) 
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Versions  of  the  LARM  longitudinal  and  vertical 
hydrodynamic  and  transport  model  have  been  set 
up  to  study  the  time-varying  seasonal  circulation, 
heat  and  salinity  transport  of  Lake  Powell  and 
Lake  Mead.  The  model  has  been  coupled  with  the 
calcium  carbonate  and  sulfate  equilibria  to  deter- 
mine the  temporal  and  spatial  distribution,  as  well 
as  the  amount,  of  the  precipitation  of  calcium 
carbonate.  Lake  Mead  data  show  that  there  are 
gypsum  or  CaS04  sources  along  the  reservoir  that 
can  add  calcium  and  sulfate  to  the  system  and  shift 
the  carbonate  balance.  This  is  accomodated  in  the 
chemical  balance  by  transporting  sulfates  along 
with  calcium,  inorganic  carbon  and  net  charge. 
For  Lake  Mead,  the  sulfate  is  removed  from  the 
definition  of  net  charge  since  it  is  no  longer  con- 


servative and  is  included  in  the  charge  balance,  for 
computation  of  the  equilibria  and  CaC03  satura- 
tion. By  modeling  the  equilibrium  relations  over 
the  entire  volume  of  the  reservoir,  the  change  in 
concentration  due  to  precipitation  and  dissolution 
over  a  year  or  more  can  be  evaluated.  Simulations 
at  different  reservoir  levels,  and  inflow  and  out- 
flow conditions  will  enable  determination  of  their 
effects  on  changes  in  total  dissolved  solids.  The 
results  can  then  be  included  in  the  Colorado  River 
Simulation  System,  providing  another  improve- 
ment in  the  predictive  techniques.  (See  also  W87- 
05165)  (Lantz-PTT) 
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The  interior  region  of  the  Upper  Colorado  River 
Basin  is  an  area  chiefly  comprised  of  flat  lying  or 
gently  dipping  Mesozoic  and  Paleozoic  sediments 
of  continental  to  marine  origin.  Unconsolidated 
material  consists  of  alluvium  transported  from  ad- 
jacent uplands  and  locally  produced  residuum, 
which  forms  a  thin  veneer  on  the  erosional  surface 
of  underlying  strata.  It  is  generally  held  that  down- 
stream salinity  increases  are  caused  by  two  pre- 
dominant factors:  (1)  salt  concentrating  processes, 
such  as  evaporation  and  consumptive  use  by  irri- 
gated crops  and  native  vegetation  and,  (2)  salt 
loading  processes  which  result  from  dissolution 
and  weathering  of  residual  salts  from  soil  and 
geologic  strata  by  infiltration  of  excess  irrigation 
water  and  natural  recharge.  Reported  is  a  prelimi- 
nary effort  to  examine  some  specific  aspects  of  the 
interaction  and  mixing  of  groundwaters  from  near 
surface  saline  strata  and  infiltration  of  water  and 
solutes  from  irrigated  agriculture.  The  research  is 
divided  into  two  components:  (1)  Stream  salinity 
from  processes  occurring  within  the  alluvium, 
which  includes  effects  of  residence  time,  and  salt 
dissolution  from  partially  weathered  residuum  and 
alluvium,  and  (2)  Stream  salinity  originating  from 
underlying  low  permeable  formations  (bedrock) 
transported  vertically  across  the  bedrock  contact 
into  the  overlying  alluvium  by  diffusion  mecha- 
nisms. It  is  shown  that  the  long  term  source  poten- 
tial of  underlying  sedimentary  rocks  may  be  signif- 
icant even  in  cases  where  the  rocks  have  relatively 
low  permeability  and  salt  transport  is  essentially  by 
upward  diffusion.  If  it  also  demonstrated  that  over- 
irrigation  and  excess  deep  percolation  tend  to  ac- 
celerate the  chemical  weathering  of  the  underlying 
strata,  and  thus  irrigation  efficiency  plays  an  im- 
portant role  in  the  salinity  production  from  these 
strata.  (See  also  W87-05165)  (Lantz-PTT) 
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Bureau  of  Reclamation,  Grand  Junction,  CO. 
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The  Meeker  Dome  Unit  was  included  in  the  Colo- 
rado River  Water  Quality  Improvement  Program 
(CRWQIP)  because  up  to  54-million  kg/yr  of  salt 
was  being  added  to  the  Colorado  River  system 
from  saline  springs  that  began  appearing  several 
years  after  plugging  of  the  Meeker  Well,  an  aban- 
doned oil  test  well  at  the  base  of  the  Meeker  Dome 
along  the  White  River  in  northwestern  Colorado. 
The  Meeker  Dome  is  a  topographic  and  geologic 
dome  with  gently  dipping  flanks.  The  White  River 
has  eroded  the  south  flank  forming  steep  slopes 
and  cliffs;  the  top  of  the  Dome  is  about  95  m  above 
the  river.  Immediately  following  cementing,  water 
levels  in  the  upper  Morrison  aquifer  began  falling 
rapidly.  Water  levels  and  spring  flows  have  de- 
clined continuously  since  final  plugging,  although 
the  rates  of  decline  have  slowed  down  as  the 
Morrison  aquifer  drains  by  gravity.  As  a  measure 
of  the  effectiveness  of  oil  well  reentry  and  plug- 
ging, salt  loading  trends  of  the  White  River  were 
studied  using  river  flow  and  water  chemistry  data 
collected  by  the  U.S.  Geological  Survey  in  coop- 
eration with  the  Bureau  of  Reclamation.  This  large 
data  base  allowed  close  approximation  of  the  salt 
loading  occurring  along  the  Meeker  Dome.  Imme- 
diately prior  to  plugging,  salt  loading  was  at  a  rate 
of  approximately  24-million  kg/yr.  At  the  end  of 
the  first  year  following  plugging,  that  rate  had 
dropped  to  less  than  4.5-million  kg/yr  and  was  still 
falling.  This  represents  about  an  80%  decrease  in 
salt  loading  over  this  period.  The  well-related  flow 
mechanism  was  confirmed,  and  the  investigation 
activities  appear  to  have  eliminated  the  source  of 
salt  loading.  (See  also  W87-05165)  (Lantz-PTT) 
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The  importance  of  hillslope  erosion  in  sediment 
and  salinity  production  of  the  Price  River  Basin, 
Utah  is  confirmed.  In  investigating  hillslope  ero- 
sion processes,  it  is  necessary  to  consider  (1)  the 
difference  between  the  'first  event'  and  the  others 
in  a  running  sequence,  and  (2)  the  separation  of 
mass  wasting,  if  it  exists,  from  overland  flow  proc- 
esses. The  Universal  Soil  Loss  Equation  (USLE) 
could  be  useful  in  western  wildland  if  the  coverage 
factor  is  properly  calibrated.  Additionally,  to  use 
USLE  effectively  for  individual  events,  should  be 
applied  to  runoff  source  areas.  In-channel  solute 
pick-up  could  be  important  where  Mancos  Shale  is 
exposed.  For  a  fixed  amount  of  exposure  of 
Mancos  Shale  in  a  watershed,  there  should  be  an 
upper  limit  for  the  salt  encrustation  along  the 
exposed  part.  It  is  postulated  that  given  sufficient 
time  for  salt  crust  to  mature,  the  amount  of  in- 
channel  solute  pick-up  for  a  'first  event'  is  more  or 
less  a  fixed  quantity.  Thunderstorms  in  the  summer 
and  fall  produce  an  estimated  11%  of  total  salt 
load  in  the  basin.  There  is  no  data  to  assess  salt 
production  generated  from  erosion  associated  with 
spring  snowmelt  runoff.  (See  also  W87-05165) 
(Lantz-PTT) 
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Minor  dissolved  constituents  are  valuable  for  char- 
acterizing saline  waters  in  certain  areas.  Relation- 
ships of  I-Cl  and  I-Sr  have  been  found  to  be 
indicative  of  different  types  of  saline  groundwat- 
ers. Bromide  concentrations  have  been  used  to 
explain  the  origin  of  brines  in  sedimentary  rocks. 
Ratios  of  B/Cl  and  Li/Cl  range  widely  in  brines 
and  thus  have  been  of  value  in  identifying  salinity 
sources.  Application  problems  of  minor  constitu- 
ents include  concentration  changes  by  adsorption 
and  precipitation  during  subsurface  flow.  The  envi- 
ronmental isotopes  14-C,  18-0,  deuterium,  and  trit- 
ium have  been  used  to  characterize  saline  waters  in 
arid  basins.  However,  the  application  of  isotopes  to 
saline  systems  is  limited  by  problems  with  evapora- 
tion-precipitation relationships,  narrow  ranges  in 
some  values,  and  the  generally  greater  expense  and 
time  required  for  analyses.  The  use  of  Br/CI  and  1/ 
CI  ratios  has  improved  the  discrimination  of  salt- 
water sources  in  Kansas.  Values  of  Br/CI  and  I/Cl 
are  much  higher  in  very  freshwaters  and  oil-field 
brines  than  in  halite-solution  brines.  The  identifica- 
tion of  salinity  sources  in  Kansas  from  graphs  of 
Br/CI  versus  CI  concentration  and  zones  of  mixing 
of  different  waters  is  presented  in  this  paper.  Simi- 
lar results  have  been  obtained  using  I/O,  but  the 
Br/CI  method  is  preferred  because  Br  is  more 
conservative  and  samples  do  not  require  refrigera- 
tion as  for  I  if  analyzed  within  a  few  weeks  after 
collection.  Four  case  histories  are  used  to  illustrate 
the  use  of  these  methods  for  identifying  salinity 
sources  in  Kansas  (Smoky  Hill  River  Valley,  Great 
Bend  Prairie,  Equus  Beds,  and  Blood  Orchard 
Area).  (See  also  W87-05165)  (Lantz-PTT) 
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Much  is  known  of  the  geomorphic  and  cultural 
factors  that  can  result  in  the  rise  of  groundwaters 
but  rather  less  is  known  of  how  to  detect  subsur- 
face saline  material  and  groundwater.  Such  infor- 
mation would  permit  the  implementation  of  land- 
use  srategies  designed  to  avoid  secondary  saliniza- 
tion  and  thus  reduce  the  cost  of  post-damage  ame- 
lioration. Exploration  drilling,  although  providing 
the  detailed  information  ultimately  required,  is 
slow  and  expensive.  More  rapid,  indirect  methods 
are  required  to  detect  and  monitor  areas  of  poten- 
tial salinization,  particularly  where  the  problem  is 
of  a  regional  scale.  Electromagnetic  induction 
(EM)  is  proving  to  be  one  such  that  has  produced 
useful  results  for  areas  ranging  from  field  size  to 
regions  of  10,000  sq  km.  Described  here  is  the 
application  of  the  EM  technique  to  an  exploratory 
transect  across  the  lower  Northern  Slopes  area  of 
Victoria.  The  survey  indicates  the  magnitude  of 
potential  secondary  salinization  in  that  region.  It 
also  indicates  the  inherent  variability  in  the  distri- 
bution of  saline  materials  within  the  major  geolog- 
ic formations.  The  relatively  coarse  sampling  fre- 
quency (5  km)  does  not  permit  detailed  speculation 
of  problems  and  possible  controls  but  it  does  indi- 
cate that  approximately  300  km  of  that  500  km 
transect  have  a  potential  for  secondary  salinization 
should  the  groundwater  system  be  conducive  to 
the  mobilization  and  transport  of  soluble  salts.  Al- 
though no  detailed  profile  descriptions  were  possi- 
ble from  the  electrical  conductivity  (ECa)  values 
obtained,  the  multi-frequency  facility  of  the 
EM34/3  instrument  gives  some  indication  of  the 
relative  contributions  of  the  upper  and  lower  parts 
of  the  profile.  Conversion  of  ECa  values  to  soil 
salinity  units  is  still  dependent  on  calibration  meas- 
urements from  borehole  samples.  However  com- 
parisons of  the  relative  apparent  conductivities  are 
of  considerable  value  in  determining  where  more 
expensive,  detailed  investigations  should  be  locat- 
ed. (See  also  W87-05165)  (Lantz-PTT) 
W87-05213 


CHEMICAL  REACTIONS  INFLUENCING  SA- 
LINITY INCREASE  OF  SOJX  AND  GROUND- 
WATERS IN  THE  GREAT  BASIN,  WESTERN 
UNITED  STATES, 

Nevada  Univ.   System,   Reno.   Water   Resources 

Center. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-05214 


ANALYSIS  OF  SALT  YIELDS  ASSOCIATED 
WITH  THE  CONSTRUCTION  AND  OPER- 
ATION OF  PARIETTE  DRAW  WILDLD7E 
AREA,  UTAH, 

Bureau  of  Land  Management,  Lakewood,  CO. 
Denver  Service  Center. 
W.  L.  Jackson,  and  S.  Hudson. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  549-558,  5  fig,  1 
tab,  3  ref. 

Descriptors:  'Salts,  'Chemical  analysis,  'Water 
pollution  sources,  'Pariette  Draw,  'Utah,  Saline 
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water,  Water  analysis,  Data  acquisition,  Data  inter- 
pretation, Statistical  analysis,  Management  plan- 
ning. 

A  50%  increase  in  annual  salt  yield  has  been 
recorded  at  the  downstream  (7300)  gage  at  Pariette 
Draw,  near  Ouray,  Utah,  following  the  beginning 
of  construction  of  the  Pariette  Draw  Wildlife  Man- 
agement Area.  This  increase  occurred  during  a 
period  when  there  was  a  much  smaller  (11%) 
increase  in  salt  yield  at  the  upstream  (7200)  station. 
However,  analysis  of  water  discharge  data  and 
station  salt-loading  functions  (Q  vs.  TDS)  indicate 
that  94%  of  the  increase  in  annual  salt  yield  at  the 
downstream  station  is  due  to  the  increase  in  mean 
monthly  flow  following  the  beginning  of  construc- 
tion of  the  wildlife  management  area,  and  6%  of 
the  increase  is  due  to  a  small  though  statistically 
significant  (alpha =0.05)  change  in  the  salt  loading 
function  (Q  vs.TDS)  at  the  downstream  station.  It 
is  hypothesized  that  increased  inflows  from  Castle 
Peak  tributary  caused  downstream  flows  during 
the  post-construction  period  to  increase  propor- 
tionally more  than  flows  entering  the  area  up- 
stream. Based  on  the  analysis  of  the  existing  data  at 
Pariette  Draw,  it  s  believed  that  a  300  ha  expansion 
of  the  wildlife  management  are  will  result  in  a 
minimum  increase  of  approximately  540  to  630  mg 
of  salt/yr  in  the  Colorado  River  (based  upon  an 
increase  of  1.97  mg/ha/yr  at  the  existing  wildlife 
area).  Approximately  7,700,000  cu  m/yr  of  water 
can  be  expected  to  be  consumed  by  the  wildlife 
management  area.  (See  also  W87-05165)  (Lantz- 
PTT) 
W87-05216 


SECONDARY  SALINIZATION  OF  WATER  RE- 
SOURCES IN  SOUTHERN  AUSTRALIA, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Wembley  (Australia).  Div.  of 
Groundwater  Research. 
M.  L.  Sharma,  and  D.  R.  Williamson. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  571-580,  3  fig,  2 
tab,  22  ref. 

Descriptors:  *Salinity,  *Saline  water,  'Australia, 
•Water  pollution  sources,  Water  quality  control, 
Eucalyptus,  Salinization,  Dryland  agriculture, 
Evapotranspiration,  Groundwater  recharge,  Path 
of  pollutants,  Legal  aspects,  Water  management, 
Stream  discharge. 

About  4.9  times  10  to  the  9th  cu  m/yr  of  surface 
water  resouces  in  southern  Australia  have  solute 
concentrations  in  excess  of  1,000  mg/L.  This  sec- 
ondary salinization  is  a  consequence  of  the  clearing 
of  indigenous  Eucalyptus  vegetation  for  develop- 
ment of  dryland  agriculture.  Because  of  reduced 
evapotranspiration  from  crops  and  pasture  there  is 
excess  water  available  to  mobilize  the  large  mass  of 
salts  stored  in  the  deep  profiles.  The  current  under- 
standing of  the  various  mechanisms  involved  are 
reviewed;  evapotranspiration  and  groundwater  re- 
charge, and  transport  of  solute  and  water.  There  is 
no  established  method  for  the  reclamation  of  sec- 
ondary salinity  in  Australian  dryland  agriculture. 
Revegetation  of  saline  seeps  using  halophytes  has 
been  used  as  a  management  approach  but  has  not 
been  shown  to  reclaim  the  land  nor  reduce  salt 
input  to  streams.  The  control  of  clearing  by  legal 
statute  has  been  applied  to  five  catchments  in 
south-west  Western  Australia,  and  to  one  catch- 
ment in  Victoria.  Leaving  sufficient  trees  to  utilize 
excess  recharge  is  an  option  being  researched.  Ap- 
proximate water  balance  calculations  suggest  that 
only  a  small  portion  (10-25%)  of  the  original  vege- 
tation needs  to  be  left  uncleared  or  replanted.  An 
engineering  approach  to  water  quality  manage- 
ment involves  intercepting  saline  streamflow  and 
diverting  it  around  the  main  storage  reservoir. 
Standard  drainage  techniques  have  been  tested  for 
dewatering  saline  seeps,  but  cost  and  maintenance 
problems  prevent  general  use.  Limited  success  has 
been  claimed  by  some  farmers  with  a  method  in 
which  lateral  flow  is  intercepted  by  impervious 
banks  cut  into  the  clayey  subsoil.  All  drainage 
methods  are  likely  to  have  limited  effectiveness  in 
preventing  stream  salinity  due  to  the  difficulty  of 


disposal  of  saline  effluent.  (See  also  W87-05165) 

(Lantz-PTT) 

W87-05218 


POTENTIAL  GROUNDWATER  IMPLICA- 
TIONS OF  LAND  DISPOSAL  OF  TOXIC  SUB- 
STANCES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05245 


UTILIZATION  OF  SALT  DOMES  FOR  CHEMI- 
CAL-WASTE DISPOSAL, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  5E. 
W87-05247 


GROUNDWATER  MONTrORTNG,  CONTROL, 
AND  ANALYSIS, 

Underground  Resource  Management,  Inc.,  Austin, 
TX. 

R.  Kent,  D.  McMurtry,  and  M.  Bentley. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  461-487,  16 
fig,  3  tab. 

Descriptors:  'Groundwater  pollution,  •Monitor- 
ing, 'Water  quality  control,  *Path  of  pollutants, 
Waste  disposal,  Disposal  sites,  Fate  of  pollutants. 

There  are  a  variety  of  investigative  techniques 
available  to  study  groundwater  systems  at  waste 
sites.  One  frequently  used  technique  is  the  installa- 
tion and  periodic  sampling  of  monitoring  wells. 
Too  frequently,  industry,  consultants,  and  govern- 
ment fail  to  understand  the  complexity  of  waste 
migration.  Before  monitor  wells  are  installed,  the 
waste  migration  process  should  be  understood. 
Working  hypotheses  should  be  developed  and 
monitor  wells  should  be  carefully  designed.  Con- 
trary to  popular  belief,  there  is  no  single,  correct 
way  to  install  monitor  wells.  Methods  that  are 
correct  in  one  situation  may  not  yield  usable  infor- 
mation in  another.  If  all  factors  in  the  design, 
location,  and  installation  of  monitor  wells  could  be 
assigned  numerical  values  that  in  sum  would  equal 
100,  then  it  is  probable  that  not  one  installation 
could  reach  that  total  value.  The  best  one  can 
probably  do  is  achieve  85  or  90.  Therefore,  all  data 
from  monitor  wells  must  be  evaluated  with  a  full 
understanding  of  the  limitations  of  the  installation, 
sampling,  and  analytical  techniques  in  order  to 
understand  the  subsurface  flow  systems.  (See  also 
W87-05219)  (Lantz-PTT) 
W87-05248 


HYDROELECTRIC  OPERATION  AT  THE 
RTVER  BASES  LEVEL:  RESEARCH  NEEDS  TO 
EXCLUDE  ECOLOGICAL  ISSUES  EN  BASEV- 
LEVEL  HYDROPOWER  PLANNTNG. 

Oak  Ridge  National  Lab.,  TN. 

For  primary  bibliographic   entry   see   Field   6G. 

W87-05250 


TWO-WELL  RECIRCULATION  TRACER 
TESTS  AT  THE  H-2  HYDROPAD,  WASTE  ISO- 
LATION PILOT  PLANT  (WIPP),  SOUTHEAST- 
ERN NEW  MEXICO. 

Hydro  Geo  Chem,  Inc.,  Tucson,  AZ. 
Contractor  Report  SAND86-7092,  October  1986. 
DOE  Contract  DE-AC04-76DP00789.  33  p,  1 1  fig, 
24  ref,  2  append. 

Descriptors:  'Tracer  studies,  'Recirculation,  'Test 
wells,  'Kinematic  porosity,  'Dispersivity,  'Cule- 
bra  dolomite,  'New  Mexico,  'Path  of  pollutants, 
'Waste  treatment,  Tracers,  Dolomite,  Halometh- 
ane,  Pentafluorobenzoate,  Sodium  thiocyanate,  Di- 
fluorochlorobromoethane,  Fate  of  pollutants,  Po- 
rosity, Dispersity. 

Two  recirculation  tracer  tests  were  performed  on 
the  Culebra  Dolomite  Member  of  the  Rustler  For- 
mation at  the  H-2  hydropad  at  the  Waste  Isolation 


Pilot  Plant  (WIPP)  in  southeastern  New  Mexico. 
The  first  test,  which  used  pentafluorobenzoate 
(PFB),  sodium  benzoate,  and  a  suite  of  halocarbons 
for  tracers,  was  terminated  before  breakthrough  at 
the  pumping  well  because  of  equipment  failure. 
The  second  test,  which  used  sodium  thiocyanate 
(SCN)  and  difluorochlorobromoethane  (BCF)  as 
tracers,  proceeded  normally  and  lasted  270  days. 
During  the  second  test,  the  tracer  injected  during 
the  first  test  was  recovered.  Tracer  test  analyses 
for  the  two  tests  were  performed  only  for  the  PFB 
tracer  injected  during  the  first  test  and  recovered 
during  the  second,  and  for  SCN.  Analysis  of  the 
PFB  recovery  was  crudely  modeled  as  a  one  di- 
mensional pulse-injection  test.  The  SCN  tracer 
used  in  the  second  test  was  analyzed  with  the 
homogeneous,  isotropic  Grove  and  Beetem  one 
dimensional,  porous-medium,  recirculating  flow 
test  model.  In  general,  model  predictions  are  in 
poor  agreement  with  the  field  measurements.  Dis- 
crepancies could  be  produced  by  the  combined 
effects  of  local  nonhomogeneities,  matrix  diffusion, 
and  possible  sorption  or  degradation  of  the  tracer 
during  the  test.  The  best  overall  match  between 
the  SCN  breakthrough  curve,  predicted  by  the 
semianalytical  model  and  that  observed  in  the 
measurements,  was  acheived  using  a  porosity  that 
ranged  from  17%  to  19%,  and  a  dispersivity  of  16 
to  18  feet.  A  match  based  only  on  the  early  part  of 
the  breakthrough  curve,  however,  yielded  a  poros- 
ity of  11.5%  and  a  dispersivity  of  8  feet.  The  latter 
porosity  might  more  closely  represent  the  effective 
porosity  of  the  Culebra,  if  the  SCN  degraded 
during  the  test.  Modeling  of  test  results  on  the 
assumption  that  the  Culebra  Dolomite  behaves  as 
an  isotropic  porous  medium  is  described.  (Author's 
abstract) 
W87-05254 


SELENIUM  rN  WESTERN  ATLANTIC  PRE- 
CIPITATION, 

Old    Dominion   Univ.,    Norfolk,    VA.    Dept.    of 

Oceanography. 

G.  A.  Cutter,  and  T.  M.  Church. 

Nature  NATUAS,  Vol.  322,  No.  6081,  p  720-722, 

August  1986.  2  fig  1  tab,  24  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Selenium,  'Precipitation,  'Atlantic 
Ocean,  'Deposition,  Oxidation,  Trace  elements, 
Tracers,  Marine  environments,  Power  plants,  Fuel, 
Transport. 

Selenium's  mobilization  by  fossil  fuel  combustion 
and  selenium's  toxicity  provide  compelling  reasons 
to  examine  this  element's  atmospheric  transport 
and  removal.  Recent  investigations  suggest  that 
atmospheric  deposition  is  an  important  selenium 
input  to  oceanic  surface  waters.  Data  on  the  con- 
centration and  oxidation  state  of  selenium  in  pre- 
cipitation over  coastal  and  mid-ocean  regions  of 
the  Atlantic  Ocean  are  examined.  Results  indicate 
that  fossil  fuel  combustion  enriches  selenium  in  wet 
depositional  fluxes  to  western  Atlantic  surface 
waters,  and  that  selenium's  oxidation  state  in  pre- 
cipitation may  be  a  sensitive  oxidation-reduction 
(redox)  tracer.  (Author's  abstract) 
W87-05257 


CORRELATIONS  BETWEEN  STREAM  SUL- 
PHATE AND  REGIONAL  S02  EMISSIONS, 

Geological  Survey,  Reston,  VA. 

R.  A.  Smith,  and  R.  B.  Alexander. 

Nature  NATUAS,  Vol.  322,  No.  6081,  p  722-724, 

August  1986.  2  fig,  2  tab,  19  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Sulfur  dioxide,  'Sulfates,  'Acid  streams, 
'Deposition,  'Precipitation,  'Regional  analysis, 
'Acid  rain,  Acid  soils,  Data  collections,  Data  ac- 
quisition, Sulfur. 

The  relationship  between  atmospheric  S02  emis- 
sion and  stream  and  lake  acidification  has  been 
difficult  to  quantify  largely  because  of  the  limita- 
tions of  sulfur  deposition  measurements.  Precipita- 
tion sulfate  records  are  generally  less  than  five 
years  in  length  and  do  not  account  for  dry  deposi- 
tion. A  variable  fraction  of  wet  and  dry  deposited 
sulfur  is  retained  in  soils  and  vegetation  and  does 
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not  contribute  to  the  acidity  of  aquatic  systems. 
Annual  S02  emissions  for  the  eastern  U.S.  be- 
tween 1967  and  1980  were  compared  with  stream 
S04  measurements  from  IS  predominantly  unde- 
veloped watersheds.  Two  forms  of  sulfur  were 
strongly  correlated  on  a  regional  basis.  Streams  in 
the  southeastern  U.S.  received  a  smaller  fraction 
(16%  compared  with  24%)  of  regional  sulfur  emis- 
sions than  did  streams  in  the  northeast.  In  addition 
to  providing  direct  empirical  evidence  of  a  rela- 
tionship between  sulfur  emissions  and  aquatic 
chemistry,  these  results  suggest  that  there  are  sig- 
nificant regional  differences  in  the  fraction  of  de- 
posited sulfur  retained  in  basin  soils  and  vegetation. 
(Author's  abstract) 
W87-05258 


FUTURE  OF  TURFGRASS  MANAGEMENT 
AND  UNDERGROUND  WATER  QUALITY, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Agronomy. 

T.  L.  Watschke. 

USGA  Green  Section  Record,  Vol.  24,  No.  5,  p  6- 

7,  September-October  1986. 

Descriptors:  *Turf  grasses,  'Water  pollution 
sources,  *Path  of  pollutants,  'Groundwater  runoff, 
•Pesticides,  'Runoff  rates,  Fertilizers,  Groundwat- 
er management,  Velocity,  Percolation. 

Little  is  known  about  the  quality  of  runoff  from 
grassed  areas  in  urban-suburban  watersheds.  A 
water  quality  research  center  assessed  the  effects 
of  turf  grass  stands  on  the  quantity  and  percolation 
of  runoff  water.  Different  establishment  methods 
were  used  for  installation  of  turf  on  12  slopes. 
Runoff  water  was  intercepted  and  directed 
through  a  splitting  device  that  provided  subsam- 
ples  for  analysis  and  proportioned  the  remainder  to 
a  collection  tank  where  data  on  flow  rate  from 
each  slope  was  logged  and  total  runoff  was  calcu- 
lated. The  runoff  rate  from  seeded  plots  sometimes 
exceeded  by  15  times  the  amount  from  sodded 
plots.  This  difference  increased  with  time  because 
of  thatch  under  sodded  plots  and  and  increased 
density  of  the  surface  stand.  Compared  with  thin, 
poor  quality  turf,  dense,  high  quality  turf  having 
some  thatch  seemed  to  substantially  reduce  the 
velocity  of  runoff.  As  poorer  quality  turf  improves 
from  the  use  of  fertilizers  and  pesticides,  the  rate  of 
runoff  should  continually  decline.  Initial  hydrolo- 
gical  information  on  high  quality  turf  appears  to  be 
very  positive  and  should  be  useful  to  civil  engi- 
neers as  they  design  storm  water  collection  sys- 
tems. (Michael-PTT) 
W87-05271 


INTERACTIONS  OF  PESTICIDES  WITH 
FRESH-WATER  ALGAE:  1.  EFFECT  OF  METH- 
OMYL  AND  ITS  POSSD3LE  DEGRADATION 
BY  PHORMIDIUM  FRAGILE, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Botany. 

Z.  Khalil,  and  I.  Y.  Mostafa. 

Journal    of   Environmental    Science   and    Health 

JPFCD2,  Vol.  B21,  No.  4,  p  289-201,  August  1986. 

2  fig,  3  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  'Fate  of  pol- 
lutants, 'Cyanophyta,  'Algal  growth,  'Freshwater 
algae,  'Methomyl,  'Degradation,  'Fate  of  pollut- 
ants, Pesticides,  Nitrogen,  Carbohydrates,  Chloro- 
phyll, Carotene,  Phosphorus,  Carbon  radioiso- 
topes, Chloroform,  Thin  layer  chromatography, 
Cultures,  Metabolism,  Insecticides. 

The  fate  of  the  insecticide  methomyl  as  affected  by 
the  blue-green  algae  Phormidium  fragile  was  inves- 
tigated. Experimental  cultures  were  prepared  to 
which  different  amounts  of  pure  methomyl  were 
added.  After  seven  days,  the  culture  mass  was 
separated  and  three  replicates  from  each  treatment 
were  placed  in  a  hot  air  oven  to  determine  changes 
in  dry  weight.  Methomyl  showed  no  significant 
effect  on  algal  growth  up  to  a  concentration  of 
112.5  parts  per  million.  However,  inhibition  was 
observed  at  higher  concentrations.  Biochemical 
analysis  showed  a  gradual  decrease  in  all  nitrogen 
fractions,  total  carbohydrate  content,  chlorophyll  a 
and  carotene  content.  A  considerable  decrease  in 
the  amount  of  both  soluble  and  insoluble  phospho- 
rus fractions  was  also  observed.  The  organism  was 


capable  of  degrading  48.6%  of  the  applied  radiola- 
beled insecticide  of  which  only  0.1%  of  14  carbon 
activity  was  trapped  as  14  C02.  The  chloroform 
and  aqueous  fractions  contained  50.4%  and  35.0%, 
respectively  of  the  initial  radioactivity.  Thin  layer 
chromatographic  analysis  showed  the  presence  of 
three  metabolites  of  methomyl,  one  of  which  was 
identified  as  the  oxime.  (Author's  abstract) 
W87-05276 


NITROGEN  FIXATION  IN  AN  OLIGOTRO- 
PHIC,  SALINE  DESERT  LAKE:  PYRAMID 
LAKE,  NEVADA, 

California  Univ.,  Berkeley.  Div.  of  Sanitary,  Envi- 
ronmental,  Coastal,   and   Hydraulic   Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05304 


HORIZONTAL  HETEROGENEITY  OF  NITRO- 
GEN FTXATION  IN  LAKE  VALENCIA,  VEN- 
EZUELA, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
tal, Population,  and  Organismic  Biology. 
For  primary  bibliograpnic  entry  see  Field  2H. 
W87-05305 


EUTROPHICATION  AND  THE  RATE  OF  DEN- 
ITRIFICATION  AND  N20  PRODUCTION  IN 
COASTAL  MARINE  SEDIMENTS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliograpnic  entry  see  Field  2L. 

W87-05306 


ACTOLTY  OF  DEW, 

Ford  Motor  Co.,  Dearborn,  MI. 

W.  R.  Pierson,  W.  W.  Brachaczek,  R.  A.  Gorse,  S. 

M.  Japar,  and  J.  M.  Norbeck. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 

Vol.  91,  No.  3,  p  4083-4096,  March  1986.  6  fig,  7 

tab,  67  ref. 

Descriptors:  'Water  pollution  sources,  'Water 
analysis,  'Chemistry  of  precipitation,  'Acidic 
water,  'Chemical  properties,  'Dew,  'Acid  rain, 
'Condensation,  Rainfall,  Fog,  Water  properties, 
Distribution,  Diurnal  distribution,  Seasonal  distri- 
bution, Sulfates,  Nitrites,  Solutes,  Deposition, 
Acids,  Acidity. 

Nightly  dew  samples  were  collected  on  Allegheny 
Mountain  (Pennsylvania)  in  August  1983.  The  dew 
was  acidic,  with  mean  pH  about  4.0.  Free  H(+) 
comprised  >  80%  of  the  total  acidity,  and  the 
composition  approximated  an  H2S04/HN03  mix- 
ture with  average  S04(2-)/N03(-)  mol  ratio  about 
1.3.  The  chemistry  of  the  dew  resembled  that  of 
rain  at  Allegheny,  though  the  dew  was  generally 
more  dilute.  The  most  acidic  dews  were  associated 
with  wind  from  the  west.  Average  deposition  ve- 
locities to  dew  were  measured  for  HN03,  N02, 
S02,  and  various  aerosol  species.  Comparison  of 
the  HN03  deposition  velocity  with  10-fold  higher 
summer  daytime  values  reveals  a  pronounced  diur- 
nal variation.  The  0.24  cm/s  value  for  HN03  may 
represent  a  maximum  for  any  gas  or  submicron 
aerosol  species  whenever  the  atmosphere  is  strong- 
ly stable.  Not  all  of  the  S(IV)  in  dew  had  been 
converted  to  sulfate  by  morning;  thus,  the  rate  of 
oxidation  must  have  been  on  a  time  scale  of  hours 
at  nighttime  ambient  temperatures.  In  contrast, 
S(TV)  in  rain  and  fog  samples  was  not  evident. 
Deposition  fluxes  and  cumulative  deposition  totals 
involving  dew,  rain,  and  settled  fog  water  were 
compared.  Rain  proved  by  far  the  most  important 
for  deposition  of  all  solute  species,  including  acid. 
(Author's  abstract) 
W87-05340 


POSSIBLE  ROLE  OF  N03  IN  THE  NIGHT- 
TIME CHEMISTRY  OF  A  CLOUD, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Geo- 
physical Sciences. 
W.  L.  Chameides. 

Journal  of  Geophysical  Research  (D)  JGRDE3, 
Vol.  91,  No.  5,  p  5331-5337,  April  1986.  3  fig,  3 
tab,  36  ref.  NASA  Grant  NAG- 1-85;  NSF  Grant 
ATM-8208828. 


Descriptors:  'Water  pollution  sources,  'Acid  rain, 
•Nitrates,  'Clouds,  'Chemical  properties,  'Chemi- 
cal reactions,  Chemistry,  Water  properties,  Sul- 
fates, Chlorides,  Kinetics,  Sulfuric  acid,  Solubility, 
Oxidation,  Equations. 

Calculations  simulating  the  chemistry  of  a  cloud 
indicate  that  not  only  can  the  nighttime  chemistry 
of  NO  x  in  clouds  result  in  the  generation  of  nitric 
acid,  but  it  can  also  lead  to  the  production  of 
sulfuric  acid.  The  production  of  both  acids  is  pre- 
ceded by  the  generation  of  gas-phase  N03  from 
the  reaction  of  N02  with  03,  followed  by  droplet 
scavenging.  Once  in  the  aqueous  phase,  N03  is 
rapidly  converted  to  the  stable  N03(-)  ion  by  a 
variety  of  reactions  with  other  species  dissolved  in 
cloud  water,  thereby  leading  to  nitric  acid  genera- 
tion. The  production  of  sulfuric  acid  is  triggered 
by  the  reactions  of  N03  and  other  radicals  pro- 
duced from  N03  with  HS03(-),  the  latter  arising 
from  the  dissolution  of  gaseous  S02.  The  night- 
time production  of  dissolved  nitrate  from  N03  will 
not  be  significant  in  clouds  wherever  gas-phase 
concentrations  of  nitric  acid  are  larger  than  that  of 
NO  x.  However,  calculations  indicate  that  in  re- 
gions where  NO  x  is  higher,  the  dissolution  and 
conversion  of  N03  can  lead  to  nitrate  levels  in 
cloud  water  significantly  higher  than  what  would 
be  obtained  from  dissolution  of  nitric  acid  alone. 
(Author's  abstract) 
W87-05341 


EXTRACTION  AND  PURIFICATION  OF 
TOXIC  PEPTIDES  FROM  NATURAL  BLOOMS 
AND  LABORATORY  ISOLATES  OF  THE 
CYANOBACTERIUM  MICROCYSTIS  AERU- 
GEMOSA, 

Dundee  Univ.  (Scotland).  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05349 


GROWTH  OF  THERMOPHILIC  OBLIGATELY 
AUTOTROPHIC  HYDROGEN-OXIDLZTNG 
BACTERIA  ON  THIOSULFATE, 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05350 


LONG-RANGE  TRANSPORT  AND  DEPOSI- 
TION OF  ACIDIC  NITROGEN  SPECKS  IN 
NORTH-WEST  EUROPE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell   (England).   Modelling   and   Assessments 

Group. 

R.  G.  Derwent,  and  K.  Nodop. 

Nature  NATUAS,  Vol.  324,  No.  6095,  p  356-358, 

November  1986.  3  fig,  1  tab,  14  ref. 

Descriptors:  'Acid  rain,  'Chemistry  of  precipita- 
tion, 'Europe,  'Path  of  pollutants,  'Deposition, 
'Model  studies,  'Nitrates,  'Acid  rain,  'Rainfall, 
Nitrogen,  Aerosols,  Air  pollution,  Nitrogen  com- 
pounds, Nitrogen  cycle,  Distribution,  Spatial  dis- 
tribution, Sulfur,  Ammonium  compounds,  Chemis- 
try, Ammonia,  Ozone,  Transport. 

A  simple  model  is  presented  that  can  account  for 
much  of  the  nitrate  in  rain  observed  over  north- 
west Europe.  The  life  cycle  of  acidic  nitrogen 
compounds  potentially  involves  a  wide  range  of 
trace  constituents,  including  NO,  N02,  gaseous 
HN03,  higher  nitrogen  oxides,  nitrate  aerosol,  and 
nitrate  in  precipitation.  The  model  incorporates  an 
assumed  life  cycle  of  nitrogen-containing  trace 
gases  and  the  known  NO  sources.  A  high  degree  of 
correlation  was  observed  between  model  calcula- 
tions and  observations  of  nitrate  in  precipitation  at 
25  sites.  The  slopes  are  significantly  different 
among  the  various  model  experiments  and  ap- 
proach unity  only  when  the  ammonia  and  night- 
time chemistry  is  introduced.  Intercepts  are  not 
significantly  different  from  zero,  indicating  appar- 
ent absence  of  background  contribution  to  nitrate 
in  precipitation.  It  is  concluded  that  future  trends 
in  wet  nitrate  deposition  may  depend  not  only  on 
nitrogen  oxide  emissions  but  also  on  NH3  and 
ozone  concentrations  and  their  changes.  (Doria- 
PTT) 
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parasite-derived  hazards  for 
:attle,  swine  and  poultry  from 
water  used  for  drinking  and  clean- 
[ng  purposes  (parasitenbedingte  ri- 
5dxen  fur  rinder,  schweine  und 
huhner  durch  trank-  und  brauch- 

SVASSER),  c      „ 

Siessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Parasito- 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05374 


STATE  AND  FEDERAL  LAND  USE  REGULA- 
TION: AN  APPLICATION  TO  GROUNDWAT- 
ER AND  NONPOINT  SOURCE  POLLUTION 
CONTROL, 

For  primary  bibliographic  entry  see  Field  50. 
W87-05382 

CADMIUM-  AND  MERCURY-RESISTANT  BA- 
CTLLUS  STRAINS  FROM  A  SALT  MARSH 
AND  FROM  BOSTON  HARBOR, 

Brandeis  Univ.,  Waltham,  MA.  Rosenstiel  Basic 

Medical  Sciences  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05395 

PRODUCTION  AND  TURNOVER  OF  PLANK- 
TONIC  BACTERIA  TN  TWO  SOUTHEASTERN 
BLACKWATER  RTVERS, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05397 

MEASUREMENTS  OF  THE  CHEMICAL  COM- 
POSITION OF  CLOUDWATER  AT  A  CLEAN 
ATR  SITE  TN  CENTRAL  SCANDINAVIA, 

Stockholm  Univ.  (Sweden).  Meteorologiska  Insti- 

tutionen. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05405 


RELATIVE  CONTRIBUTIONS  OF  TROPO- 
SPHERIC  AND  STRATOSPHERIC  SOURCES 
TO  NITRATE  TN  ANTARCTIC  SNOW, 

Laboratoire  de   Glaciologie   et  Geophysique   de 
l'Environnement,  Saint-Martin  d'Heres  (France). 
M.  R.  Legrand,  and  R.  J.  Delmas. 
Tellus  TELLAL,  Vol.  38B,  No.  3/4,  p  236-249, 
July-September  1986.  8  fig,  2  tab,  46  ref. 

Descriptors:  *Water  pollution  sources,  'Antarctic 
snow,  'Nitrates,  'Pollutant  identification,  'Atmos- 
pheric chemistry,  'Troposphere,  'Stratosphere, 
Ice  sheet,  Ice  cores,  Snow,  Deposition,  Firn,  Spa- 
tial variation,  Temporal  variation,  Ions,  Antarctica. 

In  recent  years,  much  attention  has  been  focused 
on  the  atmospheric  nitrogen  cycle,  the  second 
major  biogenic  cycle.  In  comparison  to  the  sulfur 
cycle,  the  nitrogen  cycle  is  more  complicated, 
since  it  comprises  multiple  compounds  which  are 
capable  of  participating  in  numerous  reactions  in 
stratospheric  and  tropospheric  chemistry.  The  ni- 
trate contents  of  nearly  500  firn  samples  collected 
at  various  sites  on  the  Antarctic  ice  sheet  are 
reported.  Additional  chemical  measurements  of  all 
major  ions,  in  particular  protons,  have  also  been 
performed  so  that  new  conclusions  regarding  the 
most  probable  form  and  origin  of  nitrate  in  the 
Antarctic  can  now  be  drawn.  It  is  shown  that 
nitrate  is  deposited  as  gaseous  HN03  and  that 
tropospheric  sources  dominate  in  this  remote 
region.  Continental  and  anthropogenic  nitrates  are 
not  significant  contributors.  It  is  suggested  that 
lightning  at  tropical  and/or  mid  latitudes  is  the 
most  likely  source  of  Antarctic  nitrate.  The  forma- 
tion of  HN03  (or  its  precursors)  in  the  strato- 
sphere is  discussed  and  the  possible  evidence  for 
this  contribution  in  several  profiles  is  carefully 
investigated.  The  absence  of  a  convincing  correla- 
tion between  solar  factors  and  nitrate  concentra- 
tions in  snow  confirms  that  past  solar  activity 
fluctuations  cannot  be  reconstructed  from  polar  ice 
cores.   The  spatial   and   temporal   variations  ob- 


served in  this  study  are,  however,  not  fully  ex- 
plained. Finally,  emphasis  is  placed  on  the  necessi- 
ty of  undertaking  HN03  measurements  in  the  Ant- 
arctic atmosphere  in  order  to  elucidate  the  deposi- 
tion mechanism  of  this  major  component  of  atmos- 
pheric chemistry.  (Alexander-PTT) 
W87-05406 


REMOVAL  OF  SOLUBLE  SPECTES  BY  WARM 
STRATIFORM  CLOUDS, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Physical 

Sciences. 

Y.  Qin,  and  W.  L.  Chameides. 

Tellus  TELLAL,  Vol.  38B,  No.  3/4,  p  285-299, 

July-September  1986.  10  fig,  1  tab,  25  ref.  NASA 

Grant  NAG- 1-85  and  NSF  Grant  ATM-8208828. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, 'Stratiform  clouds,  'Path  of  pollutants, 
•Cloudwater,  'Rainfall,  Rainout,  Transport,  Tur- 
bulence, Clouds,  Updrafts,  Simulation. 

Because  of  the  high  levels  of  condensed  water 
typically  found  in  clouds,  they  represent  a  unique 
chemical  environment  in  the  atmosphere.  When  an 
air  mass  is  entrained  into  a  cloud,  the  soluble 
species  are  rapidly  separated  from  the  insoluble 
ones  and  dissolved  in  the  liquid  water  drops,  con- 
tained in  the  cloud.  Removal  of  these  soluble  spe- 
cies from  the  atmosphere  via  rainout  occurs  when 
the  water  containing  dissolved  constituents  falls 
out  of  the  cloud  as  raindrops  and  collects  on  the 
earth's  surface.  A  one-dimensional,  time-dependent 
model  was  developed  to  study  the  removal  of 
soluble  gases  from  a  warm,  precipitating  stratiform 
cloud.  The  model  calculates  the  distributions  of 
water  vapor  and  condensed  water,  in  the  form  of 
cloud  drops  and  raindrops,  as  well  as  the  incloud 
concentration  of  a  soluble  species  in  the  gas  and 
aqueous  phases  for  a  specified  profile  of  pressure 
and  temperature  and  an  assumed  updraft  velocity. 
Highly  soluble  gases  are  found  to  be  rapidly  dis- 
solved into  cloud  droplets  and  then  slowly  incor- 
porated into  raindrops  as  cloudwater  is  converted 
to  rainwater.  As  this  rainwater  begins  to  fall  out  of 
the  cloud,  the  total  in-cloud  abundance  of  highly 
soluble  species  rapidly  decreases,  causing  the  rate 
of  removal  of  the  species  from  the  cloud  to  also 
decrease.  The  rate  of  removal  of  highly  soluble 
species  continues  to  decrease  until  a  balance  be- 
tween loss  via  rainout  and  transport  of  new  materi- 
al into  the  cloud  is  reached,  and  an  approximate 
steady  state  is  established.  Thus  the  rainout  rate  for 
highly  soluble  species  is  found  to  be  ultimately 
limited  by  the  rate  at  which  new  gaseous  material 
can  be  transferred  from  the  cloud-free  air  into  the 
cloud.  The  model  calculations  indicate  that  turbu- 
lence represents  an  important  mechanism  by  which 
highly  soluble  gases  are  transported  into  stratiform 
clouds  and  thus  the  calculated  rate  of  removal  of 
highly  soluble  species  from  these  types  of  clouds  is 
dependent  on  the  parameterization  chosen  to  simu- 
late this  process.  (Alexander-PTT) 
W87-05407 


COMPOSITION,  DISTRIBUTION  AND  NEU- 
TRALIZATION OF  ACID  RAIN  DERIVED 
FROM  MASAYA  VOLCANO,  NICARAGUA, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

N.  Johnson,  and  R.  A.  Parnell. 

Tellus  TELLAL,  Vol.   38B,  No.   2,  p   106-117, 

April  1986.  7  fig,  3  tab,  25  ref.  NSF  Grants  EAR- 

8025719  and  80LAJR-3. 

Descriptors:  'Path  of  pollutants,  'Acid  rain, 
'Water  pollution  effects,  'Masaya  Volcano,  'Neu- 
tralization, 'Volcanoes,  Volcanic  acids,  Vegeta- 
tion, Shrubs,  Soil  properties,  Water  analysis. 

The  Santiago  vent  of  Volcan  Masaya  has  been 
erupting  copious  amounts  of  gas  since  1979.  The 
current  activity  represents  only  the  latest  episode 
in  a  series  of  such  eruptions,  and  has  exceeded 
1,000  tons  per  day  discharge  of  S02.  Acid  rain  (pH 
2.5-5.0)  from  the  volcanic  plume  of  Masaya  Cal- 
dera,  Nicaragua,  is  composed  of  HC1  and  H2S04 
in  systematically  varying  proportions.  The  domi- 
nance of  HC1  in  volcanic  acid  rain  makes  it  dis- 
tinctly different  from  anthropogenic  acid  rain.  The 
pH  of  volcanic  acid  rain  is  largely  controlled  by  its 


HC1  concentration.  Volcanic  acids  are  locally 
damaging,  killing  vegetation  with  the  conspicuous 
exception  of  the  shrubs  Malanthora  and  Lantana. 
These  shrubs  have  the  ability  to  rapidly  and  com- 
pletely neutralize  acid  rain  by  releasing  K(  +  )  at 
their  leaf  surfaces.  The  mechanism  by  which  these 
plants  sustain  their  acid  neutralizing  capacity  is 
evidently  by  pumping  acidity  into  the  soil  in  ex- 
change for  K(+)  from  soil  exchange  surfaces.  In 
effect  the  Malanthora  shrub  layer  is  acting  as  a 
short-term  acid  sink  for  incident  acid  rain.  Howev- 
er, the  final  acid  sink  in  this  system  is  the  base 
exchange  reservoir  of  the  local  soils.  (Alexander- 
PTT) 
W87-05408 


ESTIMATES  OF  THE  SULFATE  SCAVENGING 
COEFFICIENT  FROM  SEQUENTIAL  PRE- 
CIPITATION SAMPLES  ON  LONG  ISLAND, 

State  Univ.  of  New  York  at  Stony  Brook.  Lab.  for 

Planetary  Atmospheres  Research. 

S.  Hameed,  and  K.  R.  Sperber. 

Tellus  TELLAL,   Vol.   38B,  No.   2,  p   118-126, 

April  1986.  2  fig,  5  tab,  36  ref. 

Descriptors:  'Precipitation  scavenging,  'Path  of 
pollutants,  'Acid  rain,  'Deposition,  'Sulfates, 
'Model  studies,  'Rainfall  rate,  Transformation, 
Trend  analysis,  Long  Island,  Estimating. 

Removal  of  water  soluble  pollutants  by  precipita- 
tion is  a  major  atmospheric  cleansing  process.  In 
most  atmospheric  photochemical  models,  scaveng- 
ing due  to  precipitation  is  parameterized  by  a  first- 
order  rate  coefficient  lambda.  By  comparing  depo- 
sition of  sulfate  in  successive  hours  of  precipitation 
samples  taken  over  a  6-year  period  at  Brookhaven 
National  Laboratory  (BNL)  on  Long  Island  in 
New  York,  we  have  estimated  scavenging  coeffi- 
cients in  air  for  sulfate  under  a  variety  of  meteoro- 
logical and  seasonal  conditions.  The  scavenging 
coefficients  obtained  are  underestimated  (typically 
up  to  12%)  because  of  liquid  phase  production  of 
sulfate  from  S02  scavenged  in  air.  The  square  root 
transformation  of  the  scavenging  coefficients  sq 
root  lambda,  yields  an  approximately  normal  distri- 
bution. An  interesting  property  of  the  distribution 
of  scavenging  coefficients  is  that  the  ratios  of  the 
mean  value  of  sq  root  lambda  to  its  standard  devi- 
ation cluster  around  the  value  2.4;  this  property 
may  limit  the  choice  of  stochastic  models  which 
describe  the  scavenging  process.  The  mean  value 
of  the  sulfate  scavenging  coefficient  is  .0001/s.  A 
trend  analysis  of  the  relationship  between  the  scav- 
enging coefficients  and  rainfall  rate  indicates  that 
the  sulfate  scavenging  coefficient  is  virtually  invar- 
iant for  rainfall  rates  <  or  =  5  mm/h.  (Alexander- 
PTT) 
W87-05409 

HISTOCHEMICAL  DEMONSTRATION  OF 
TWO  MERCURY  POOLS  IN  TROUT  TISSUES: 
MERCURY  IN  KIDNEY  AND  LIVER  AFTER 
MERCURIC  CHLORIDE  EXPOSURE, 

Aarhus  Univ.  (Denmark).  Inst,  of  Anatomy. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05413 


WATER  AND  CHLORIDE  MOVEMENT 
THROUGH  A  LAYERED  FIELD  SOIL, 

Science  and  Education  Administration,  Beltsville, 

MD. 

J.  L.  Starr,  J.-Y.  Parlange,  and  C.  R.  Frink. 

Soil  Science  Society  of  America  Journal  SSSJD4, 

Vol.  50,  No.  6,  p  1384-1390,  November-December 

1986.  10  fig,  16  ref. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
•Soil  properties,  'Infiltration,  'Saturated  flow, 
•Soil  water,  Loam,  Sand,  Soil  surfaces,  Tensio- 
meters,  Soil  columns,  Solutes,  Transport,  Flow, 
Chlorides,  Soil  texture. 

Most  research  results  on  water  and  solute  move- 
ment through  soils  are  interpreted  on  the  basis  of 
average  water  and/or  solute  values  across  soil 
columns  or  from  breakthrough  curves.  Owing  to 
the  inherent  problems  of  assessing  the  representa- 
tive cross-sectional  area  in  the  field,  and  obtaining 
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a  meaningful  average  measurement  from  that  area, 
there  are  no  standard  methods  to  assess  the  spatial 
distribution  of  the  water  and  solute  in  a  cross- 
sectional  area  on  a  field  scale.  This  is  particularly  a 
problem  under  conditions  in  which  the  water  and 
solute  movement  through  the  soil  deviates  greatly 
from  the  idealized  one-dimensional  flow  model. 
Twenty  porous  ceramic  samplers  at  each  of  four 
soil  depths  were  arranged  in  a  three-dimensional 
pattern  to  study  the  movement  of  water  and  Cl(-) 
through  a  layered  sandy  loam  (sandy,  mesic  typic 
Dystrochrepts)  over  a  gravely  coarse  sand  with  a 
perched  water  table  at  180  cm.  All  samplers  were 
used  as  tensiometers  during  the  initial  phase  of  the 
experiment  in  which  salt-free  water  was  ponded  at 
the  soil  surface.  After  constant  flow  conditions 
were  achieved,  a  pulse  of  0.015  M  CaC12  solution 
was  added  to  the  infiltrating  water  and  all  samplers 
were  then  used  to  obtain  soil  water  samples  for 
Cl(-)  analysis.  Variations  in  soil  water  pressure 
were  observed  to  be  much  smaller  than  the  vari- 
ations in  Cl(-)  concentration.  Both  water  and  Cl(-) 
data  moved  downward  in  a  general  one-dimension- 
al pattern  in  the  finer  textured  surface  layer  and  in 
the  zone  directly  above  the  water  table,  whereas, 
the  movement  between  these  two  depths  was 
three-dimensional,  i.e.,  by  fingering.  (Alexander- 
PTT) 
W87-05414 


SUSPENSION  CONCENTRATION  EFFECTS 
ON  DEPOSinONAL  CRUSTS  AND  SOIL  HY- 
DRAULIC coNDucnvrry, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry   see   Field   2G. 

W87-05419 


CALCULATING  THE  QUALITY  OF  DRAIN- 
AGE WATER  FROM  NON-HOMOGENEOUS 
SOIL  PROFILES  WITH  AN  EXTENSION  TO 
AN  UNSATURATED-SATURATED  GROUND- 
WATER QUALITY  MODEL  INCLUDING 
BYPASS  FLOW, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-05434 


HEXACHLOROBENZENE,  OCTACHLOROS- 
TYRENE  AND  OTHER  ORGANOCHLORINE 
COMPOUNDS  IN  WASTE  WATER  FROM  IN- 
DUSTRIAL HIGH-TEMPERATURE  PROCESS- 
ES INVOLVING  CHLORINE, 
J.  Vogelgesang. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  19,  No.  4,  p  140-144,  August 
1986.  3  fig,  1  tab,31ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  *Industrial  wastes,  'Pollutant  identifica- 
tion, *Organochlorine  compounds,  Pollutants, 
Hexachlorobenzene,  OctachJorostyrene,  Alumi- 
num smelt,  Wastewater,  Industrial  wastewater. 

Little  information  exists  about  the  origin  of  the 
widespread  chlorinated  pollutants  hexachloroben- 
zene (HCB),  which  formerly  was  in  use  as  an 
agricultural  fungicide,  and  octachlorostyrene 
(OCS).  It  was  shown  that  the  treatment  of  an 
aluminum  smelt  with  hexachJoroethane  and  chlo- 
rine gas  was  responsible  for  the  release  of  these 
two  compounds.  They  were  detected  in  the 
sewage  from  the  exhaust  washing  device.  Pentach- 
lorobenzene,  octachloronaphthalene  and  decach- 
lorobiphenyl  were  also  present;  an  unknown  com- 
pound was  detected  and  tentatively  identified  as 
hexachlorobenzothiophene.  In  another  case,  the 
treatment  of  an  aluminum  smelt  with  dichloroeth- 
ane  and  Freon  gas  resulted  in  the  formation  of 
organochlorines  and  of  pentachlorofluorobenzene. 
In  the  high-temperature  industrial  production  of 
niobium  and  tantalum,  chlorine  gas  was  bubbled 
through  the  smelt  of  starting  materials  releasing 
HCB,  OCS  and  decachlorobiphenyl.  (Author's  ab- 
stract) 
W87-05456 


INVESTIGATIONS    FOR    CHEMICAL    REAC- 
TION   OF    A    HIGH-GRADE    STEEL    WITH 


BERLIN  DRINKING  WATER  (UNTERSU- 
CHUNGEN  ZUM  CHEMISCHEN  VERHALTEN 
VON  EDELSTAHL  IN  BERLINER  TRINK- 
WASSER), 

Technische  Univ.   Berlin  (Germany,   F.R.).   Inst, 
fuer  Wasserbau  und  Wasserwirtschaft. 
W.  Arts,  H.-J.  Bretschneider,  and  C.  Landgraf. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.   19,  No.  5,  p   176-182,  October 
1986.  7  fig,  6  tab,  19  ref. 

Descriptors:  'Water  pollution  sources,  'Materials 
testing,  'Water  analysis,  'Pollutants,  'Stagnant 
water,  'Heavy  metals,  'Pipes,  'Steel,  'Alloys, 
•Drinking  water,  Berlin,  Chromium,  Nickel,  Mo- 
lybdenum, Flow  measurement,  Plumbing,  Spectral 
analysis. 

At  a  testing  plant  consisting  of  four  different  pipes 
(Mannesmann's  material  No.  1.4401 

(X5CrNiMol810))  coupled  by  pressure-fitting  sys- 
tems, stagnation  and  flow  measurements  of  Berlin 
drinking  water  were  made.  Differential  pulse  strip- 
ping voltammetry  registered  chromium  and  nickel 
intake  as  the  important  alloying  additions;  the 
intake  of  molybdenum  was  determined  by  atomic 
absorption  analysis.  The  results  of  the  flow  meas- 
urements showed  very  small  intakes  of  chromium 
and  nickel  for  all  pipes.  The  stagnation  times 
varied  between  10  minutes  and  47  hours,  but  the 
intake  of  heavy  metals  was  negligible.  Only  the 
installation  of  another  chromium-nickel  composi- 
tion led  to  contact  corrosion  after  a  few  days  and 
therefore  to  higher  nickel  concentration  (up  to  265 
micrograms/1)  in  stagnated  water.  It  was  conclud- 
ed that  the  inspected  high-grade  steel  is  suitable  for 
household  plumbing  and  would  be  a  good  alterna- 
tive to  the  widely  existing  lead  pipes.  (Author's 
abstract) 
W87-05460 


RADIATION-CHEMICAL  DEGRADATION  OF 
TRACES  OF  TRICHLOROETHYLENE  AND 
PERCHLOROETHYLENE  IN  DRINKING 
WATER  (DER  STRAHLENCHEMISCHE 
ABBAU  VON  TRICHLORATHYLEN-  UND 
PERCHLORATHYLENSPUREN  IN  TRINK- 
WASSER), 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05463 


ROLE  OF  ALKALINE  PHOSPHATASE  IN  THE 
SEDIMENTS  OF  VENICE  LAGOON  ON  NU- 
TRIENT REGENERATION, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05486 


DISTRIBUTION  AND  ACCUMULATION  OF 
ROTENONE  IN  TISSUES  OF  WARMWATER 
FISHES, 

National  Fishery  Research  Lab.,  La  Crosse,  WI. 
J.  J.  Rach,  and  W.  H.  Gingerich. 
Transactions  of  the  American  Fisheries  Society 
TAFSAI,  Vol.  115,  No.  2,  p  214-219,  March  1986. 
1  fig,  2  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Isotope  studies,  'Rotenone,  'Tissue  analysis, 
•Population  exposure,  *Fish  populations,  •Metabo- 
lism, Carp,  Bluegills,  Yellow  perch,  Chromatogra- 
phy. 

The  tissue  distribution  of  rotenoid  residues  was 
determined  in  tissues  of  common  carp  Cyprinus 
carpio  (88.2  g),  bluegills  Lepomis  macrochirus 
(47.9  g),  and  yellow  perch  Perca  flavescens  (67.7 
g)  after  the  fish  were  exposed  to  50 
microgram(ug)/L  of  rotenone-6a-14C  (159000  Bq/ 
micromole).  Exposures  were  terminated  1  h  after 
the  fish  were  moribund  and  failed  to  respond  to 
gentle  prodding.  The  fish  were  dissected,  and  vari- 
ous tissues  were  oxidized  to  determine  14C-rote- 
none  accumulation  and  distribution.  Major  rote- 
none metabolites  were  identified  by  gradient-elu- 
tion  high  performance  liquid  chromatography.  The 
exposure  time  required  for  fish  to  reach  total  inca- 
pacitation was  3  h  for  bluegills  and  yellow  perch, 
and  11.25  h  for  common  carp.  The  mean  rotenoid 


concentrations  (ug/lOOg  fish)  in  the  whole  bod 
were  22.4  in  yellow  perch,  39.7  in  bluegills,  an 
107.8  in  common  carp.  The  percentage  of  roti 
none-derived  14C  activity  was  higher  in  the  ca 
cass  components  than  in  the  head  or  viscera;  tl 
skin  and  bone  contained  about  60%  of  the  carca 
activity.  The  highest  relative  rotenoid  concentn 
tions  were  found  in  the  liver,  bile,  gills,  brain,  an 
heart.  Percentages  of  total  rotenoid  material  < 
parent  rotenone  were  highest  in  yellow  perch  (70, 
in  the  viscera  and  84.4  in  the  fillet),  followed  b 
those  for  bluegills  (22.7  and  27.8)  and  commo 
carp  (9.7  and  48.5).  (Author's  abstract) 
W87-05495 


FECUNDITY  AND  TRACE-METAL  CONTEN 
OF  CREEK  CHUBS  FROM  A  METAL-CO> 
TAMINATED  STREAM, 

Ohio  State  Univ.,  Columbus.  Environmental  Bio 

ogy  Program. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05498 


ATRAZINE  UPTAKE,  PHOTOSYNTHETIC  DV 
HIBITION,  AND  SHORT-TERM  RECOVER' 
FOR  THE  SUBMERSED  VASCULAR  PLAN! 
POTAMOGETON  PERFOLIATUS  L., 

Maryland  Univ.,  Cambridge.  Center  for  Environ 

mental  and  Estuarine  Studies. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05502 


UPTAKE  OF  POLYCHLOROBIPHENYL  CON 
GENERS  BY  PURPLE  LOOSESTRIFE  (LYTH 
RUM  SALICARIA)  ON  THE  BANKS  OF  TH1 
HUDSON  RIVER, 

New  York  State  Dept.  of  Health,  Albany.  Wads 

worth  Center  for  Labs,  and  Research. 

B.  Bush,  L.  A.  Shane,  L.  R.  Wilson,  E.  L.  Barnard 

and  D.  Barnes. 

Archives   of  Environmental   Contamination   an< 

Toxicology  AECTCV,  Vol.  15,  No.  3,  p  285-290 

1986.  3  fig,  3  tab,  11  ref. 

Descriptors:  'Bioaccumulation,  •Polychlorinate< 
biphenyls,  •Purple  loosestrife,  'Hudson  River 
•Path  of  pollutants,  Transport,  Waste  dumps 
Transplanting,  Translocation,  Congeners,  Roots 
Metabolism. 

Recent  developments  in  glass  capillary  chromatog 
raphy  allow  precise  analysis  of  74  congeners  ii 
standard  industrial  PCB  mixtures.  Such  detailec 
analyses  prove  useful  in  discerning  subtle  yet  cru 
cial  properties  of  PCB  transport  and  allow  th( 
discovery  of  ecological  pathways  of  these  toxins 
Transport  of  42  polychlorobiphenyl  (PCB)  con 
geners  by  purple  loosestrife  (Lythrum  salicaria)  it 
two  ecosystems  is  reported.  The  contaminated  sit< 
was  beside  the  Hudson  River  at  Albany,  New 
York,  and  the  control  site  was  two  miles  distant  oi 
wasteland.  By  transplanting  and  translocating  th( 
plants  between  the  sites,  systemic  uptake  from  th< 
roots  and  uptake  from  the  air  were  determined 
Uptake  from  ambient  air  was  also  measured  with  i 
0.2-cu  m  field  sampling  chamber.  The  dominant 
route  of  uptake  by  the  plant  was  via  the  roots.  Ai 
high  ambient  concentrations  (140  ng/cu  m)  PCI 
was  scavenged  from  the  air  by  the  plants.  At  low 
ambient  concentrations  (8  ng/cu  m)  2-chlorobi- 
phenyl  and  2,2'  -dichlorobiphenyl  were  emitted  by 
the  plants.  (Alexander-PTT) 
W87-05503 


ACID  PRECIPITATION  EFFECT  ON  ANION 
TRANSPORT  OF  THE  ATKINS  RESERVOIR 
MASSACHUSETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Chemis- 
try. 

B.  Tan,  R.  M.  Ruggiero,  O.  T.  Zajicek,  and  G.  M. 
Dabkowski. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  3,  p  321-326, 
1986.  5  fig,  17  ref. 

Descriptors:  'Acid  rain  effects,  'Path  of  pollut- 
ants, 'Anion  transport,  'Atkins  reservoir,  'Reser- 
voirs, 'Watersheds,  'Acid  rain,  'Precipitation,  Ni- 
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rates,  Sulfates,  Chlorides,  Fluorides,  Alkalinity, 
Ions,  Bioaccumulation,  Decomposition. 

rhe  anion  concentration  of  the  water  in  the  pre- 
:ipitation  reservoir  and  its  watershed  of  Atkins 
Reservoir,  Massachusetts  was  studied.  In  the  pre- 
station study,  the  N03(-)  and  S04(2-)  levels 
increased  with  a  pH  drop  and  vice  versa,  but  the 
Cl(-)  was  interfered  with  by  regional  marine  air 
masses.  The  average  pH  of  precipitation  and  the 
reservoir  were  3.85  and  6.08  respectively.  The 
average  alkalinity  of  the  reservoir  was  very  low; 
0.88  mg/L  CaC03.  The  precipitation  and  reservoir 
concentrations  of  anions  were:  F(-)  (0.5  and  0.2 
ppm),  Cl(-)  (2  and  4  ppm),  and  SC4(2-)  (7  and  7.8 
ppm),  respectively.  The  N03(-)  level  in  the  pre- 
cipitation (4  to  6  ppm)  was  at  least  an  order  higher 
than  the  reservoir  (0.2  to  0.4  ppm)  and  this  was  due 
to  selective  N03(-)  uptake  by  terrestrial  plants. 
About  50%  of  the  samples  collected  at  the  bottom 
of  the  reservoir  were  high  in  N03(-)  where  organ- 
ic decomposition  would  be  expected.  The  response 
of  the  SOM2-)  and  Cl(-)  levels  to  pH  drop  in  the 
reservoir  inlet  study  followed  a  S04(2-)  retention- 
al) release  mechanism.  The  F(-)  concentration  in 
the  precipitation  and  reservoir  was  not  dependent 
on  pH  changes.  The  lack  of  F(-)  in  soil  samples 
adjacent  to  the  reservoir  indicated  that  the  F(-)  in 
the  reservoir  came  primarily  from  precipitation. 
(Author's  abstract) 
W87-05504 

FLUORIDE  ADSORPTION  BY  A  SALINE 
SODIC  SOD.  IRRIGATED  WITH  A  HIGH  F 
WATER,  ,       ^ 

Agricultural    Research    Service,    Kimberly,    ID. 

Snake  River  Conservation  Research  Center. 

C.  W.  Robbins. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  2,  p  107- 

112,  1986.  1  fig,  1  tab,  8  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Fluorides,  *Fluorites,  *Saline  soils,  •Irri- 
gation, *Adsorption,  Isotherms,  Lysimeters,  Geo- 
thermal  well  water,  Langmuir  equation,  Soil  solu- 
tion, Ions,  Drinking  water  . 

Many  deep  aquifers  and  geothermal  waters  in  the 
western  United  States  contain  high  fluoride  (F) 
concentrations  (0.2  to  1.0  mM  F).  This  concentra- 
tion is  higher  than  the  0.1  mM  F  (2mg  F/kg) 
generally  considered  acceptable  for  human  or  live- 
stock drinking  water.  Langmuir  isotherm  data  for 
F  adsorption  were  obtained  from  1:10  soil:water 
extracts  of  soil  samples  from  a  lysimeter  study.  A 
sodic  silt  loam  surface  soil  with  a  saline  sodic 
subsoil  was  irrigated  with  a  high  sodium  chloride, 
high  fluoride  (0.38  mM  F)  geothermal  well  water. 
A  previous  study  showed  that  fluorite  (CaF2)  was 
precipitated  from  solution  in  the  upper  portion  of 
this  profile  while  another  mechanism  removed  F 
solution  in  the  lower  part  of  the  profile  to  below 
0.02  mM  F.  The  Langmuir  isotherm  data  indicate 
that  one  kind  of  surfaces  or  sites  remove  fluoride 
from  solution  over  the  0  to  1.1  to  1.2  mMF  range. 
The  adsorption  capacity  for  this  F  removal  is 
about  4.4  to  5.8  mmol  F/kg  of  soil  and  the  equilib- 
rium constant  is  between  0.54  to  1.00  1/mmol  F. 
Once  these  surfaces  or  sites  were  saturated,   a 
second  kind  of  sites  removed  F  from  solution,  and 
had  an  adsorption  capacity  of  9.2  to  11.4  mmol/kg 
and  an  equilibrium  constant  of  0.16  to  0.27  1/mmol. 
Both  data  sets  fit  the  Langmuir  equation.  At  some 
point  before  or  after  this  second  set  of  sites  or 
surfaces  was  saturated,  the  fluorite  ion  activity 
product  was  exceeded  and  fluoride  was  then  re- 
moved rom  solution  via  fluorite  precipitation.  The 
two  adsorption  mechanisms  lowered  the  soil  solu- 
tion F  concentration  sufficiently  to  prevent  ground 
water  contamination,  but  once  the  adsorption  sites 
were  saturated,  fluorite  precipitation  does  not  de- 
crease F  concentration  sufficiently  to  meet  drink- 
ing water  standards.  (Alexander-PTT) 
W87-05508 


DISTRIBUTION  AND  PRODUCTION  OF 
CHIRONOMUS  IN  EUTROPHIC  LAKE  NGA- 
POURL 

Department  of  Scientific  and  Industrial  Research, 
Taupo  (New  Zealand).  Taupo  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2H. 


W87-05515 


ENTEROVIRUSES  OF  HUMAN  ORIGIN  AND 

FAECAL  COLIFORMS  IN  RIVER  WATER  AND 

SEDIMENTS     DOWN     STREAM     FROM     A 

SEWAGE  OUTFALL  IN  THE  TAHCRI  RIVER, 

OTAGO, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Microbiology. 

G.  D.  Lewis,  F.  J.  Austin,  and  M.  W.  Loutit. 

New  Zealand  Journal  of  Marine  and  Freshwater 

Research  NZJMBS,  Vol.  20,  No.   1,  p  101-105, 

1986.  2  fig,  2  tab,  22  ref. 

Descriptors:  *Water  pollution  effects,  'Pollutant 
identification,  'Enteroviruses,  *Coliforms,  •Sedi- 
ments, 'Outfall  sewers,  *Rivers,  Feces,  Down- 
stream, Taieri  River,  New  Zealand,  Viruses,  Sur- 
vival, Effluents,  Temperature. 

Sediment  and  water  column  samples  were  collect- 
ed at  eight  sites  on  the  Taieri  River  down  stream 
from  a  sewage  outfall  on  six  occasions  between 
January  and  March  1984.  These  samples  were 
tested  for  enteroviruses  of  human  origin  and  fecal 
conforms.  Enteroviruses  were  detected  in  the 
water  column  and  sediments  on  most  occasions  up 
to  4  km  down  stream  and  in  sediment  on  one 
occasion  up  to  19.5  km  down  stream.  Fecal  coli- 
form  numbers  were  high  in  all  samples.  Entero- 
virus and  fecal  coliform  numbers  were  at  least  ten 
times  greater  in  sediments  than  in  the  overlying 
water.  Viruses  recovered  were  Poliovirus  types  1, 
2,  and  3  and  two  isolates  which  could  not  be 
identified  using  the  Lim  Benyesh-Melnick  pooled 
antisera.  The  effect  of  temperature  on  enterovirus 
survival  in  fresh  water  is  discussed.  (Author's  ab- 
stract) 
W87-05517 


LITTORAL     SEDIMENT     TRANSPORT     AT 
MANGATAWHTRI  SPIT,  NEW  ZEALAND, 

Centre    for   Resource    Management,    Canterbury 

(New  Zealand). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05519 


TRAJECTORY  ANALYSIS  OF  ACTO  DEPOSI- 
TION DATA  FROM  THE  NEW  JERSEY  PINE 
BARRENS, 

Washington  State  Univ.,  Pullman.  Program  in  En- 
vironmental Science  and  Regional  Planning. 
W.  W.  Budd. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 
12,  p  2301-2306,  December  1986.  8  fig,  1  tab,  22 
ref. 

Descriptors:  *Acid  rain,  *Water  pollution  sources, 
•Regional  analysis,  *Acid  precursor  emissions, 
•Sulfur  oxides,  'Nitrogen  oxides,  'Trajectory  anal- 
ysis, *Air  pollution,  New  Jersey,  Pine  Barrens, 
Precipitation. 

An  assessment  of  trajectories  associated  with 
storms  affecting  McDonald's  Branch  watershed 
(New  Jersey,  39  deg  50  min  N,  74  deg  30  min  W)  is 
presented.  A  simple  classification  system  is  used  to 
examine  regional  contributions  of  acid  precursors. 
The  results  suggest  that  major  regional  sources  of 
acid  precursor  emissions  (sulfur  oxides,  nitrogen 
oxides)  dominated  precipitation  acidity  for  the 
Pine  Barrens  region  from  1978  to  1981.  An  incre- 
mental approach  to  acid  precipitation  policy  is 
suggested.  (Author's  abstract) 
W87-05540 


GAS-PHASE  REACTION  OF  THE  METHYL- 
PEROXY  RADICAL  WITH  SULPHUR  DIOX- 
IDE, 

Central  Electricity  Generating  Board,  Leather- 
head  (England).  Central  Electricity  Research 
Labs. 

For  primary  bibliographic  entry  see  Field  2K 
W87-05541 


ATMOSPHERIC  DEPOSITION  OF  TOXA- 
PHENE  TO  EASTERN  NORTH  AMERICA  DE- 
RIVED FROM  PEAT  ACCUMULATION, 


Minnesota  Univ.,  Minneapolis.  Dept.  of  Civil  and 

Mining  Engineering. 

R.  A.  Rapaport,  and  S.  J.  Eisenrich. 

Atmospheric  Environment  ATENBP,  Vol.  20,  No. 

12,  p  2367-2379,  December  1986.  8  fig,  3  tab,  75 

ref.  NSF  Grant  DEB  7922142. 

Descriptors:  *Path  of  pollutants,  *Deposition, 
•Precipitation,  *Toxaphene,  *Peat,  *Accumulation 
rates,  Eastern  North  America,  DDT,  Insecticides, 
Air  pollution,  Polychlorinated  biphenyls,  Pesti- 
cides. 

Dated  peat  cores  from  Minnesota  east  to  Nova 
Scotia  (Canada),  analyzed  for  toxaphene,  provided 
spatial  variation  in  historical  and  recent  atmospher- 
ic fluxes  and  an  atmospheric  input  function  for 
toxaphene  extending  over  the  past  40  yr.  This 
input  function  is  consistent  with  toxaphene  produc- 
tion data  and  the  input  of  a  well-documented  insec- 
ticide, DDT.  Total  core  burdens  of  toxaphene 
across  a  west  to  east  transect  were  highest  in  the 
upper  midwest  and  Nova  Scotia,  with  recent  peat 
accumulation  rates  ranging  from  0.5  to  9  micro- 
gram/sq  m/yr.  Atmospheric  concentrations  of  tox- 
aphene, back-calculated  from  accumulation  rates  in 
peat,  range  from  8  to  150  picogram/cu  m,  in 
agreement  with  recently-measured  concentrations 
in  remote  atmospheres.  Recent  atmospheric  inputs 
of  toxaphene  are  two  to  four  times  those  of  poly- 
chlorinated biphenyls  and  DDT,  respectively.  (Au- 
thor's abstract) 
W87-05542 


SURVEY  OF  LEAD,  CADMIUM  AND  FLUO- 
RIDE IN  HUMAN  MTLK  AND  CORRELATION 
OF  LEVELS  WITH  ENVIRONMENTAL  AND 
FOOD  FACTORS, 

Health  and   Welfare  Canada,  Ottawa  (Ontario). 

Food  Research  Div. 

R.  W.  Dabeka,  K.  F.  Karpinski,  A.  D.  McKenzie, 

and  C.  D.  Bajdik. 

Food  and  Chemical  Toxicology  FCTOD7,  Vol. 

24,  No.  9,  p  913-921,  September  1986.  4  tab,  35  ref. 

Descriptors:  *Path  of  pollutants,  *Pollutant  identi- 
fication, *Statistical  analysis,  *Lead,  *Cadmium, 
•Fluoride,  *Milk,  'Human  physiology,  Statistics, 
Air  pollution,  Fluoridation,  Drinking  water,  Hous- 
ing, Cigarette  smoke,  Heavy  metals. 

Pb,  Cd,  and  F  were  determined  in  210  samples  of 
human  milk  and  the  mean  and  median  levels  and 
ranges  found  were  1.04  and  0.55  nanogram  (ng)/g 
(range  <0.05-15.8  ng/g)  for  Pb,  0.08  and  0.06  ng/g 
(range  <  0.001-4.05  ng/g)  for  Cd,  and  7.08  and 
<4  ng/g  (range  <2-97  ng/g)  for  F.  For  mothers 
taking  no  F  supplements  and  living  in  communities 
with  F  in  the  drinking  water,  the  mean  F  level  was 
9.8  ng/g;  where  no  F  was  present  in  the  drinking 
water,  the  mean  levels  was  4.4  ng/g.  Geometric 
means  for  non-zero  Pb,  Cd,  and  F  concentrations 
were  0.566,  0.063,  and  12  ng/g,  respectively.  Sta- 
tistical correlation  of  levels  with  some  dietary  and 
environmental  factors  showed  that  Pb  levels  were 
correlated  most  strongly  with  the  age  of  the  house 
(P  <  0.001),  with  maternal  exposure  to  heavy 
traffic  for  more  than  5  yr  (P  =  0.01 1),  and  with 
coffee  consumption  (P  =  0.034).  F  levels  correlat- 
ed strongly  (P  =  0.007)  with  the  presence  of  F  in 
the  drinking-water.  Cd  levels  correlated  strongly 
with  exposure  to  cigarette  smoke  (P  =  0.005  if  the 
mother  smoked  and  P  =  0.003  if  the  father  smoked 
and  the  mother  did  not).  (Author's  abstract) 
W87-05550 


CHLORINATING  POULTRY  CHILLER 
WATER:  THE  GENERATION  OF  MUTAGENS 
AND  WATER  RE-USE, 

Western  Regional  Research  Center,  Berkeley,  CA. 
M.  S.  Masri. 

Food  and  Chemical  Toxicology  FCTOD7,  Vol. 
24,  No.  9,  p  923-930,  September  1986.  8  tab,  22  ref. 

Descriptors:  'Food-processing  wastes,  'Water  pol- 
lution effects,  'Water  pollution  sources,  'Water 
reuse,  'Chlorination,  'Poultry,  'Mutagens,  Chiller 
water,  Water  treatment,  Chlorine,  Industrial 
wastewater,  Ames  test,  Monitoring. 
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Potential  of  generation  of  mutagens  by  chlorina- 
tion  of  water  used  to  chill  poultry  carcasses  was 
assessed.  Unchlorinated  chiller  water  from  a 
nearby  poultry  processing  plant  was  chlorinated  to 
different  levels  in  the  laboratory.  Residues  of  dich- 
loromethane  extracts  of  the  treated  water  were 
tested  for  mutagenicity  with  the  Ames  Salmonella 
reverse  mutation  system.  The  rate  of  disappearance 
of  added  chlorine  from  the  chiller  waters  was 
monitored  using  ferrous  ammonium  sulfate  titra- 
tion. The  results  showed  a  fast  rate  of  disappear- 
ance of  added  free  chlorine,  only  some  of  which 
reappeared  as  combined  available  chlorine.  No  mu- 
tagenic activity  could  be  demonstrated  at  chlorina- 
tion  levels  up  to  100  ppm,  but  activity  rose  above 
250  ppm,  and  a  dose-response  relationship  was 
demonstrated.  The  significance  of  these  findings 
for  poultry  processing  is  discussed.  (Author's  ab- 
stract) 
W87-05551 


BEHAVIOR  OF  226RA  IN  THE  MISSISSIPPI 
RIVER  MIXING  ZONE, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Oceanography. 

D.  G.  Moore,  and  M.  R.  Scott. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  91,  No.  12,  p  14317-14329,  December  1986.  5 

fig,  5  tab,  45  ref.  NSF  Grant  OCE  8117610  and 

DOE  Contract  DE-AS05-76-EV03852. 

Descriptors:  *Path  of  pollutants,  *Radium-226, 
•Mississippi  River,  'Mixing,  *Radium  radioiso- 
topes, Rivers,  Salinity,  Dissolved  solids. 

The  behavior  of  226Ra  in  the  Mississippi  River 
mixing  zone  is  strongly  nonconservative  and  in- 
cludes desorption  similar  to  that  reported  for  the 
Hudson,  Pee  Dee,  and  Amazon  Rivers.  However, 
dissolved  and  desorbed  226Ra  concentrations  in 
the  Mississippi  are  2  to  5  times  greater  than  in  the 
other  rivers  at  the  same  salinity.  Radium  concen- 
trations vary  inversely  with  the  water  discharge 
rate.  The  226Ra  desorption  maximum  occurs  at  a 
salinity  of  5.0,  much  lower  than  the  18  to  28 
salinity  values  for  the  maxima  of  the  other  three 
rivers.  High  concentrations  of  dissolved  226Ra  (up 
to  82  dpm  per  100  1)  and  the  low  salinity  values  for 
the  desorption  maximum  in  the  Mississippi  River 
result  from  three  major  factors.  The  annual  contri- 
bution 226Ra  to  the  ocean  from  the  Mississippi 
River  is  3.7  x  10  to  the  14th  power  disintegrations 
per  minute/yr,  based  on  data  from  three  cruises. 
Evidence  of  flux  of  226Ra  from  estuarine  and  shelf 
sediments  is  common  in  vertical  profile  sampling 
of  the  deltaic  waters  but  is  not  reflected  in  calcula- 
tions made  with  an  'apparent'  river  water  Ra  value 
extrapolated  to  zero  salinity.  (Author's  abstract) 
W87-05557 


JET  BEHAVIOUR  IN  SHALLOW  RECEIVING 
WATER, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

For  primary  bibliographic  entry  see  Field  8B. 

W87-05567 


classified  as  low,  medium,  or  high  probability  of 
having  elevated  228Ra.  Summaries  of  the  available 
data  are  discussed  to  show  the  actual  concentra- 
tions found  in  each  type  of  aquifer.  As  part  of  the 
initial  application  of  this  approach  to  develop  a 
nationwide  occurrence  profile  for  228Ra,  all  coun- 
ties in  the  United  States  were  classified  and  a  map 
presented  to  show  the  distribution  of  the  three 
classes.  Nationwide,  71%  of  the  counties  were 
ranked  as  low,  18%  as  medium,  and  11%  as  high. 
(Author's  abstract) 
W87-05584 


PHOTOMETRIC  DETERMINATION  OF  TIN, 
ZIRCONIUM,  NIOBIUM,  AND  TANTALUM  IN 
SEA  ALGAE, 

Fiziko-Khimicheskii  last.,  Odessa  (USSR). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05585 


CLUSTER  ANALYSIS  APPROACH  TO  STUDY 
HEAVY  METALS  DISTRIBUTION  IN  MARE\E 
ORGANISMS, 

Thessaloniki  Univ.,  Salonika  (Greece).  Lab.  of  An- 
alytical Chemistry. 

A.  Voulgaropoulos,  V.  Simeonov,  K.  Fytianos, 
and  G.  Vasilikiotis. 

Fresenius'  Zeitschrift  fuer  Analytische  Chemie 
ZACFAU,  Vol.  325,  No.  5,  p  477-478,  November 
1986.  2  tab,  3  ref. 

Descriptors:  'Heavy  metals,  'Mussels,  'Fish, 
'Path  of  pollutants,  'Bioaccumulation,  'Tissue 
analysis,  'Cluster  analysis,  Aegean  Sea,  Mathemat- 
ical analysis,  Fate  of  pollutants,  Greece. 

Cluster  analysis  was  applied  to  data  on  heavy 
metals  in  tissues  of  fish  and  mussels  collected  in  the 
North  Aegean  sea  in  an  attempt  to  classify  raw 
analytical  data.  Eight  different  sampling  areas  in 
the  Thermaikos,  Strymonikos,  and  Ka val  Gulf  re- 
gions were  classified;  there  were  18  variables  (V): 
Pb,  Cd,  and  Hg  content  for  the  period  1976-79  (V 
1-3),  for  the  period  1980-83  (V  4-6)  in  Mytilus 
galloprovincialis;  same  metals  and  same  periods  of 
time  in  Mullus  barbatus  (V  7-12),  and  same  metals 
and  same  periods  of  time  in  Merlucius  merlucius 
(V  13-18).  The  clustering,  performed  according  to 
the  average  linkage  method  with  Euclidean  dis- 
tance as  the  similarity  measure,  showed  that  the 
three  different  regions  possess  an  'internal'  similari- 
ty with  respect  to  marine  organism  pollution.  The 
Thermaikos  and  Strymonikos  Gulfs  are  more  simi- 
lar to  each  other  than  either  is  to  Kaval  Gulf  in 
terms  of  the  variables  used.  (Rochester-PTT) 
W87-05586 


CADMIUM  AND  ZTNC  INFLUX  CHARACTER- 
ISTICS BY  INTACT  CORN  (ZEA  MAYS  L.) 
SEEDLINGS, 

Auburn  Univ.,  AL.  Dept.  of  Agronomy  and  Soils. 

G.  L.  Mullins,  and  L.  E.  Sommers. 

Plant  and  Soil  PLSOA2,  Vol.  96,  No.  2,  p  153-164, 

1986.   5  fig,  4  tab,   31   ref.  TVA  Contract  TV- 

58640A. 


2.2  to  1.5  micromol  Zn(2  +  )/l.  Cadmium  uptak 
parameters  were  measured  by  controlling  Cd(2  + 
activities  in  nutrient  solution  between  6.3  to  16 
nmol/1  by  continuous  circulation  of  nutrient  solu 
tion  through  a  mixed-resin  system.  Imax  for  C 
uptake  was  400  pmol/sq  m  root  surface/s  at  15  am 
22  d  of  growth.  The  magnitude  of  Km  increase 
from  30  to  100  nmol  Cd(2  +  )/l  during  this  tim 
period.  The  Km  value  suggests  that  corn  is  efli 
cient  for  Cd  uptake.  The  results  of  these  uptak 
studies  are  consistent  with  the  observed  uptake  c 
Zn  and  Cd  by  corn  seedlings  in  soils.  (Author* 
abstract) 
W87-05591 


CHANGING  CONCEPTS  AND  IMPROVEI 
METHODS  FOR  EVALUATING  THE  IMPOR 
TANCE  OF  PCBS  AS  DREDGED  SEDIMEN1 
CONTAMINANTS, 

Army  Engineer  Waterways  Experiment  Station 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05599 


PHOSPHATE  DETERGENTS  -  A  CLOSEI 
LOOK, 

Soap  and  Detergent  Association,  New  York. 
K.  A.  Booman,  and  R.  I.  Sedlak. 
Journal    -    Water    Pollution    Control    Federatioi 
JWPFA5,  Vol.  58,  No.  12,  p  1092-1100,  Decembei 
1986.  4  fig,  3  tab,  36  ref. 

Descriptors:  'Water  pollution  sources,  'Water  pol 
lution  control,  'Water  pollution  effects,  'Path  o 
pollutants,  'Detergents,  'Phosphates,  'Water  pol 
lution,  'Phosphorus  removal,  Evaluation,  Munici 
pal  wastewater,  Industrial  wastes,  Economic  as 
pects,  Phosphorus  compounds,  Phosphorus,  Ef 
fluents,  Chesapeake  Bay,  Maryland,  District  of  Co 
lumbia. 

Recent  detergent  phosphate  bans  in  Maryland  aiic 
the  District  of  Columbia  have  stimulated  interest  ii 
this  as  a  means  of  nutrient  control.  An  assessmen 
of  the  role  of  detergent  phosphorus  bans  in  i 
remedial  program,  including  the  impact  on  oper 
ations  for  phosphorus  removal  at  municipa 
wastewater  treatment  plants,  was  made.  A  summa 
ry  of  the  information  on  these  topics  that  is  perti 
nent  to  the  Chesapeake  Bay  region  was  presented 
Field  studies  have  demonstrated  that  phosphaU 
detergent  bans  have  not  resulted  in  detectable  im 
provements  in  water  quality,  so  no  quality  im' 
provements  are  expected  in  the  Chesapeake  Bay  ai 
a  result  of  the  bans  in  Maryland  and  the  District  ol 
Columbia.  Preliminary  estimates  of  the  reduction! 
in  phosphorus  that  enter  the  treatment  plant  in  ths 
area  were  consistent  with  reductions  observed  pre 
viously.  Wastewater  treatment  data  indicate  thai 
detergents  contribute  approximately  0.3  kg  P/ 
cap.a  to  municipal  wastewater.  It  was  concluded 
that  there  is  no  practical  economic  or  environmen- 
tal benefit  associated  with  the  phosphate  detergent 
ban  in  the  studied  area.  (Wood-PTT) 
W87-05603 


PREDICTING  THE  OCCURRENCE  OF  228RA 
IN  GROUND  WATER, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
J.  Michel,  and  C.  R.  Cothern. 
Health  Physics  HLTPAO,  Vol.  51,  No.  6,  p  715- 
721,  December  1986.  1  fig,  1  tab,  12  ref. 

Descriptors:  'Model  studies,  'Water  quality,  'Pol- 
lutant identification,  'Groundwater  contamination, 
•Radium  radioisotopes,  'Radium-228,  'Drinking 
water,  'Statistical  models,  Prediction,  Aquifer 
characteristics,  Isotope  studies,  Groundwater, 
Aquifers. 

A  conceptual  model  is  presented  to  predict  the 
relative  probability  of  occurrence  of  elevated 
228Ra  in  public  drinking  water  supplies  (those 
serving  more  than  25  people  or  15  connections) 
using  groundwater  sources.  The  model  is  based  on 
an  aquifer  classification  scheme,  which  was  devel- 
oped from  an  understanding  of  the  geochemical 
and  radiological  behavior  of  228Ra  and  its  parent, 
232Th.   Using   this  model,  all  aquifer  types  are 


Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion, 'Corn,  'Seedlings,  Plant  growth,  'Cadmium, 
•Zinc,  'Soil  solution,  'Soil  water,  Michaelis- 
Menten  kinetics,  Kinetics,  Ions,  Cations,  Absorp- 
tion, Depletion,  Mathematical  equations,  Mathe- 
matical studies,  Nutrients,  Accumulation. 

Cadmium  and  zinc  uptake  parameters  were  deter- 
mined for  intact  corn  (Zea  mays  L.)  seedlings 
grown  for  15  and  22  d  in  nutrient  solutions  con- 
taining levels  of  Cd  and  Zn  that  were  similar  to 
those  found  in  soil  solutions.  Uptake  of  both  ele- 
ments was  assumed  to  follow  Michaelis-Menten 
kinetics.  Calculations  were  based  on  the  concentra- 
tions of  free  ionic  Cd  (Cd(2  +  ))  and  Zn  (Zn(2  +  )) 
rather  than  the  total  solution  concentration.  Rates 
of  Zn  uptake  were  measured  by  determining  deple- 
tion of  Zn  for  periods  of  up  to  30  h  from  solutions 
containing  initial  concentrations  of  2.5  and  10  mi- 
cromol Zn/1.  Depletion  curves  suggested  that  Zn 
uptake  characteristics  were  similar  at  both  levels  of 
Zn  in  solution.  The  Imax  for  Zn  uptake  decreased 
form  550  to  400  pmol/sq  m  root  surface/s  between 
16  and  22  d  of  growth  while  Km  decreased  from 


ARYL  HYDROCARBON  HYDROXYLASE 
LEVELS  IN  HERRING  GULL  EMBRYOS 
FROM  DIFFERENT  LOCATIONS  ON  THB 
GREAT  LAKES, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

J.  A.  Ellenton,  L.  J.  Brownlee,  and  B.  R. 
Hollebone. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  615-622,  1985.  2  fig,  3 
tab,  46  ref. 

Descriptors:  'Enzymes,  'Water  pollution  effects, 
Path  of  pollutants,  'Bioindicators,  'Herring  gulls, 
•Embryos,  'Great  Lakes,  'Tissue  analysis,  Organ- 
ic compounds,  Water  birds,  Eggs,  Pollutants. 

Aryl  hydrocarbon  hydroxylase  (AHH)  levels  were 
measured  in  the  livers  of  herring  gull  (Lams  argen- 
tarus)  embryos  to  determine  if  monooxygenase  ac- 
tivity in  this  species  could  be  used  as  a  'bioeffects' 
monitor  of  environmental  contamination.  Herring 
gull  eggs  were  collected  in  1981  from  five  loca- 
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tions  on  the  Great  Lakes  Basin  and  from  one  clean 
colony  on  the  Atlantic  coast.  Microsomal  protein 
determinations  and  AHH  assays  were  conducted 
on  livers  from  the  embryos  at  20  and  25  d  of 
incubation.  Organochlorines  (DDE,  DDT,  tetrach- 
lorobenzene,  pentachlorobenzene,  hexachloroben- 
zene,  heptachlor  epoxide,  chlordane,  dieldrin, 
mirex,  photomirex,  polychlorinated  biphenyls  and 
2,3,7,8-tetrachlorodibenzo-p-dioxin)  were  also 
measured  in  egg  homogenates  from  each  colony. 
The  25-d  embryos  were  found  to  be  the  most 
suitable  for  AHH  analysis,  since  they  had  a  higher 
baseline  level  and  a  greater  response  than  did  the 
20-d  embryos.  Specimens  from  two  of  the  Great 
Lakes  colonies  had  significantly  higher  AHH  ac- 
tivities than  was  found  for  the  Atlantic  coast 
colony.  These  levels  of  AHH  activity  closely  par- 
alleled the  concentrations  of  2,3,7,8-tectrachlorodi- 
benzo-p-dioxin  present  in  eggs  gathered  from  the 
colonies  in  1980.  Further  work  regarding  monoxy- 
genase  levels  in  herring  full  embryos  is  discussed. 
(Author's  abstract) 
W87-05619 


cation  procedures  and  irrigation  on  degradation 
and  movement  of  aldicarb  residues,  plant  uptake, 
insect  control  and  crop  yield.  Two  application 
procedures  (3.36  kg  Al/ha  applied  in  the  furrows 
at  planting  and  2.24  kg  Al/ha  applied  as  a  top- 
dress  application  consisting  of  a  surface-applied 
band  covered  with  soil  at  plant  emergence)  and 
two  irrigation  regimens  (medium  water  use  based 
on  evapotranspiration  and  heavy  water  use  based 
on  evapotranspiration  plus  60%)  were  tested.  The 
emergence  application  was  effective  in  reducing 
the  downward  movement  of  aldicarb  residues 
without  significantly  affecting  performance  as 
measured  by  insecticidal  efficacy,  crop  residues 
and  yield.  Excess  irrigation  increased  downward 
movement  of  aldicarb  residues  in  soil,  diminished 
foliar  residues  and  resulted  in  decreased  insect 
control  and  crop  yield.  Differences  in  soil  charac- 
teristics, primarily  in  water-holding  capacity,  were 
important  in  reducing  downward  movement  of 
aldicarb  in  soil.  (Author's  abstract) 
W87-05621 


GEOCHEMICAL  INVESTIGATIONS  OF  POLY- 
CHLORINATED DIBENZO-P-DIOXINS  IN 
THE  SUBSURFACE  ENVIRONMENT  AT  AN 
ABANDONED  WOOD-TREATMENT  FACILI- 
TY, 

Geological  Survey,  Denver,  CO. 
W.  E.  Pereira,  C.  E.  Rostad,  and  M.  E.  Sisak. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  629-639,  1985.  7  fig,  4 
tab,  26  ref. 

Descriptors:  *Path  of  pollutants,  •Dioxins,  ♦Pollut- 
ant identification,  Waste  disposal,  *Effluents, 
•Aquifers,  *Groundwater,  Porous  media,  Zones, 
Organic  compounds,  Spectral  analysis,  Chroma- 
tography, Pensacola,  Florida. 

The  discharge  of  effluents  containing  creosote  and 
pentachlorophenol  into  two  unlined  surface  im- 
poundments at  a  wood-treatment  facility  in  Pensa- 
cola, Florida,  resulted  in  contamination  of  the  un- 
derlying sand  and  gravel  aquifer.  These  wastes 
contained  significant  amounts  of  chlorinated  diox- 
ins, such  as  isomers  of  hexa-  and  heptachlorodi- 
benzo-p-dioxins  and  octachlorodibenzo-p-dioxin, 
probably  derived  from  commercial  pentachloro- 
phenol. Geochemical  investigations  of  pond 
sludge,  groundwater  and  porous  media  from  the 
unsaturated  and  saturated  zones  indicated  that 
these  geologic  materials  were  contaminated  by 
chlorinated  dioxins.  The  fate  and  movement  of 
these  compounds  in  the  subsurface  environment 
were  studied  using  the  technique  of  GC-MS-MS. 
Chlorinated  dioxins  migrated  both  vertically  and 
horizontally  in  the  subsurface  and  were  present  at 
considerable  distances  from  the  source  of  contami- 
nation. Concentrations  of  chlorinated  dioxins  in 
groundwater  were  several  orders  of  magnitude 
lower  than  in  porous  media  from  the  unsaturated 
and  saturated  zones.  Ratios  of  the  various  isomers 
remained  relatively  constant  in  highly  contaminat- 
ed areas.  However,  in  less  contaminated  areas, 
isomer  ratios  changed  dramatically;  at  certain  loca- 
tions, one  hexachlorodibenzo-p-dioxin  isomer  pre- 
dominated. The  environmental  significance  of 
these  compounds  is  discussed.  (Author's  abstract) 
W87-05620 


EFFECTS  OF  APPLICATION  PROCEDURES 
AND  mRIGATION  ON  DEGRADATION  AND 
MOVEMENT  OF  ALDICARB  RESmUES  IN 
BOIL, 

Wisconsin  Univ.-Madison.  Dept.  of  Entomology. 
J.  A.  Wyman,  J.  O.  Jensen,  D.  Curwen,  R.  L. 
Jones,  and  T.  E.  Marquardt. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  641-651,  1985.  2  fig,  9 
tab,  8  ref. 

Descriptors:  *Path  of  pollutants,  *  Irrigation,  *Fate 
of  pollutants,  *Aldicarb,  •Groundwater  pollution, 
•Degradation,  *Bioaccumulation,  *Insect  control, 
•Crop  yield,  •Potatoes,  Evapotranspiration,  Insec- 
ticides, Pesticides,  Soil  properties,  Leaching. 

Aldicarb  was  applied  to  potato  plants  in  two  loca- 
tions in  Wisconsin  to  determine  the  effects  of  appli- 


MEASUREMENT  OF  WATER  SOLUBIXnTES, 
OCTANOL/WATER  PARTITION  COEFFI- 
CIENTS AND  VAPOR  PRESSURES  OF  COM- 
MERCIAL PHTHALATE  ESTERS, 

Syracuse  Research  Corp.,  NY.  Life  and  Environ- 
mental Sciences  Div. 

P.  H.  Howard,  S.  Banerjee,  and  K.  H.  Robillard. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  653-661,  1985.  2  fig,  5 
tab,  18  ref.  Chemical  Manufacturers  Association 
Contracts  PE-11.0-WS-SRC  and  PE-17.0-ET- 
SRC;  EPA  Grant  R808613;  NBS  Grant 
NB18NADA2074. 

Descriptors:  *Path  of  pollutants,  'Solubility,  •Par- 
tition coefficient,  *Vapor  pressure,  *Phthalate 
esters,  Octanol,  Organic  compounds,  Physico- 
chemical  properties. 

The  measurement  of  physiochemical  parameters 
such  as  water  solubility,  octanol/water  partition 
coefficient  and  vapor  pressure  is  now  an  integral 
part  of  environmental  exposure  assessments  be- 
cause it  provides  considerable  insight  into  how  a 
chemical  will  be  transported  in  the  environment. 
Water  solubilities,  octanol/water  partition  coeffi- 
cients and  vapor  pressures  were  measured  for  a 
variety  of  commercial  phthalate  esters,  several  of 
which  were  mixtures.  The  results  provide  insight 
into  the  applicability  of  the  procedures,  which 
were  developed  for  pure  compounds,  to  more 
complex  industrial  products  and  formulations.  (Al- 
exander-PTT) 
W87-05622 


FATE  OF  THREE  PHOSPHATE  ESTER 
FLAME  RETARDANTS  IN  SMALL  PONDS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  C.  G.  Muir,  D.  Lint,  and  N.  P.  Grift. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  663-675,  1985.  6  fig,  3 
tab,  27  ref. 

Descriptors:  *Fate  of  pollutants,  'Phosphate 
esters,  *Bioaccumulation,  *  Flame  retardants, 
•Ponds,  *Isotope  studies,  *Sediments,  Water  analy- 
sis, Chromatography,  Larvae,  Fish,  Organic  com- 
pounds, Field  tests,  Phosphates. 

The  fate  of  14C-labeled  t-butylphenyldiphenyl 
phosphate  (tBPDP),  2-ethylhexyl  diphenyl  phos- 
phate (EHDP)  and  tri(m-cresyl)  phosphate 
(mTCP)  was  studied  for  up  to  360  d  following 
addition  of  each  compound  to  artificial  ponds  (5  cu 
m  volume)  to  give  initial  water  concentrations  of 
about  50  microgram(ug)/L.  Concentrations  of 
each  phosphate  ester  decreased  rapidly,  with  half- 
lives  of  about  0.5  d  for  each  compound.  Concen- 
trations of  intact  esters  in  bottom  sediments  de- 
creased more  slowly,  with  half-lives  of  39  d  for 
tBPDP  and  mTCP  and  79  d  for  EHDP.  A  series  of 
unidentified  14C-labeled  nonpolar  oxidation  prod- 
ucts, as  well  as  diaryl  phosphates,  was  isolated  by 
TLC  analysis  of  extracts  of  water  and  sediment. 
Concentrations  of  197  ng/cu  m  tBPDP  and  32  ng/ 
cu  m  EHDP  were  detected  in  air  (5  cm  height) 
above  the  ponds  during  the  first  18  h  after  the 


addition  of  the  esters  to  the  water.  Volatilization 
losses  during  the  experiment  were  estimated  to 
represent  less  than  10%  of  the  amounts  added  to 
the  water  initially.  Maximum  concentrations  in  fat- 
head minnows  (Pimephales  promelas),  ranging 
from  7.3  ug/g  for  mTCP  to  10  ug/g  for  tBPDP, 
were  observed  8  h  after  application.  Chironomid 
larvae  collected  from  bottom  sediments  accumulat- 
ed concentrations  that  were  1 1-  to  37-fold  greater 
than  levels  of  each  compound  present  in  sediment. 
After  360  d,  most  of  the  remaining  14C  was 
present  in  bottom  sediment,  representing  24  to 
30%  of  the  amount  originally  added.  (Author's 
abstract) 
W87-05623 


ACCUMULATION  OF  ZINC  BY  RAINBOW 
TROUT  AS  INFLUENCED  BY  PH,  WATER 
HARDNESS  AND  FISH  SIZE, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05625 


ENLARGED  LIVERS  AND  HEPATIC  MICRO- 
SOMAL MIXED-FUNCTION  OXIDASE  COM- 
PONENTS IN  TUMOR-BEARING  BROWN 
BULLHEADS  FROM  A  CHEMICALLY  CON- 
TAMINATED RIVER, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-05627 


INFLUENCE  OF  MICROBIAL  ADAPTATION 
ON  THE  FATE  OF  ORGANIC  POLLUTANTS 
IN  GROUND  WATER, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

J.  T.  Wilson,  J.  F.  McNabb,  J.  W.  Cochran,  T.  H. 

Wang,  and  M.  B.  Tomson. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  721-726,  1985.  2  fig,  2 

tab,  8  ref.  EPA  Cooperative  agreement  CR806931- 

02. 

Descriptors:  *Pollutant  identification,  *Fate  of  pol- 
lutants, 'Microbial  adaptation,  *Groundwater, 
•Organic  compounds,  'Acclimatization,  •Con- 
taminant plumes,  Waste  dumps,  Waste  disposal, 
Plumes,  Biodegradation,  Oxygen,  Microorganisms. 

The  United  States  is  becoming  acutely  aware  that 
inappropriate  disposal  of  hazardous  waste  is  a 
threat  to  our  groundwater  resources.  A  clear  un- 
derstanding of  the  behavior  of  these  wastes  in  the 
subsurface  environment  is  required  to  properly 
assess  the  environmental  damage  from  existing 
waste  disposal  sites  and  to  identify  the  most  appro- 
priate approaches  for  containment  or  cleanup  of 
the  waste.  A  plume  of  contaminated  groundwater 
originating  from  an  abandoned  disposal  pit  for 
wood-creosoting  waste  was  characterized.  The  im- 
portant organic  contaminants  in  the  plume  include 
naphthalene,  1-methylnaphthalene,  2-methylnaph- 
thalene,  dibenzofuran  and  fluorene  at  individual 
concentrations  of  1,000  to  100  microgram/L.  Core 
material  from  the  site  was  studied  to  determine  if 
organisms  in  the  subsurface  could  adapt  to  this 
waste  and  if  biological  activity  influenced  the  dis- 
position of  the  plume.  Biodegradation  of  these 
organic  pollutants  in  subsurface  material  from  the 
margin  of  the  plume  was  rapid.  No  biodegradation 
of  the  pollutants  was  detected  in  pristine  subsur- 
face material  from  the  same  geological  structure. 
As  a  result  of  this  adaptation,  the  disposition  of  the 
plume  was  not  controlled  by  the  rate  of  utilization 
of  the  pollutants  by  the  microorganisms  but  by  the 
extent  of  utilization  allowed  by  the  supply  of 
oxygen.  (Alexander-PTT) 
W87-05629 


CHARACTERIZING  THE  AEROBIC  AND  AN- 
AEROBIC MICROBIAL  ACTIVITIES  IN  SUR- 
FACE AND  SUBSURFACE  SOILS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 
T.  E.  Ward. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  727-737,  1985.  1  fig,  4 
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tab,  31  ref. 

Descriptors:  'Fate  of  pollutants,  "Waste  disposal, 
•Septic  tanks,  'Microbial  activity,  'Aerobic  condi- 
tions, "Anaerobic  conditions,  "Isotope  studies, 
•Biodegradation,  Microorganisms,  Mineralization, 
Denitrification,  Organic  compounds. 

Studies  were  conducted  to  characterize  the  aerobic 
and  anaerobic  microbial  activities  in  surface  and 
subsurface  soils  of  septic  tank  tile  fields.  Under 
aerobic  conditions,  the  indigenous  microflora  in 
the  soils  degraded  the  natural  substrates  and  many 
of  the  synthetic  chemicals  tested.  Half-lives  (t  sub 
1/2)  for  the  biodegradation  (14C02  production)  of 
glucose  and  glutamic  acid  ranged  from  2  to  5  h  in 
surface  soils  and  from  8  to  25  h  in  subsurface  soils. 
Degradation  of  stearic  acid  was  slower  in  both 
surface  (t  sub  1/2  =  118  h)  and  subsurface  (t  sub 
1/2  =  82  to  312  h)  soils.  14C02  evolution  from  the 
synthetic  chemicals  methyl  parathion  and  2,4-D 
was  more  variable  than  that  from  the  natural  sub- 
strates and  occurred  in  the  surface  soil  but  in  only 
one  of  the  two  subsurface  soils  tested.  The  aerobic 
biodegradation  of  nitrilotriacetate  (NTA)  was 
studied  only  in  the  two  subsurface  soils  from  the 
tile  fields.  NTA  was  mineralized  in  both  soils  and 
the  half-life  for  14C02  production  ranged  from  86 
to  161  h.  When  the  surface  and  subsurface  soils 
were  incubated  under  anaerobic  (nitrate-reducing) 
conditions,  active  denitrification  by  the  indigenous 
microflora  was  observed.  In  surface  soils,  denitrifi- 
cation occurred  immediately  after  an  anaerobic 
preincubation  (12  to  24  h)  and  the  N20  production 
curve  was  linear.  In  subsurface  soils,  N20  produc- 
tion occurred  only  after  32  to  44  h  of  anaerobic 
incubation  and  was  described  by  an  S-shaped 
curve.  Biodegradation  of  the  natural  substrates 
(glucose,  glutamic  and  acetic  acid)  under  these 
anaerobic  conditions  ranges  from  1  to  2  h  for  the 
surface  soil  to  2  to  20  h  for  subsurface  soils.  The 
half-life  for  the  anaerobic  mineralization  of  NTA 
ranged  from  49  to  125  h  in  the  subsurface  soils. 
The  results  indicate  that  the  indigenous  microflora 
in  the  subsurface  have  lower  activities  than  do 
those  in  surface  soils;  however,  the  subsurface  mi- 
croflora can  effectively  mineralize  natural  and  cer- 
tain synthetic  substrates  under  aerobic  and  denitri- 
fying conditions.  (Author's  abstract) 
W87-05630 


BIOTRANSFORMATION  OF  CHLORINATED 
ORGANIC  SOLVENTS  IN  STATIC  MICRO- 
COSMS, 

Florida    International    Univ.,    Miami.    Drinking 
Water  Quality  Research  Center. 
F.  Parsons,  G.  B.  Lage,  and  R.  Rice. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  739-742,  1985.  2  tab,  1 1 
ref. 

Descriptors:  "Path  of  pollutants,  "Biotransforma- 
tion, "Organic  solvents,  "Chlorinated  hydrocar- 
bons, "Model  studies,  "Water  pollution  sources, 
"Microcosms,  "Groundwater,  "Aquifers,  "Sedi- 
ments, Incubation,  Chromatography,  Microorga- 
nisms, Organic  compounds. 

The  presence  of  trichloromethane  and  volatile 
chlorinated  ethene  compounds  in  local  groundwat- 
er, where  no  use  of  these  compounds  could  be 
determined,  prompted  a  search  for  their  source 
using  models  of  the  aquifer  in  the  laboratory.  Pre- 
liminary work  indicated  that  chloroethene  and  cis- 
and  trans-  1,2-dichloroethene  resulted  from  subsur- 
face transformation  of  spilled  tetra-  and  trichlor- 
oethene,  which  are  commonly  used  as  industrial 
degreasers.  This  study  was  undertaken  to  deter- 
mine the  interactions  and  subsurface  factors,  in- 
cluding the  microbiota  and  commonly  used  chlor- 
inated organic  solvents,  which  brought  about  these 
transformations.  Static  microcosms  containing 
groundwater  and  sediments  were  spiked  with  four 
organic  solvents  (tetrachloroethene,  trichloroeth- 
ene,  1,1,1-trichloroethane,  and  tetrachloromethane) 
and  analyzed  by  GC  at  intervals  during  a  16- week 
incubation  period.  Eh  and  pH  were  determined 
concurrently.  The  environmental  conditions  within 
the  microcosms,  i.e.,  neutral  to  acid  pH  and  reduc- 
tive potential,  indicated  that  reductive  dehalogena- 
tion  was  the  pathway  by  which  the  observed  prod- 
ucts were  formed.   An  aqueous  milieu  and   the 


presence  of  electron  donors  and  microbial  media- 
tors are  believed  to  be  influential  factors.  Evident- 
ly, one  carbon-halogen  bond  in  each  of  the  sol- 
vents was  ruptured  to  yield  a  compound  with  one 
fewer  chlorine  than  its  precursor.  The  products  of 
transformations  in  microcosms  were  exotic  com- 
pounds also  found  in  the  groundwater.  They  were 
formed  only  in  microcosms  from  which  living 
microorganisms  were  cultured.  (Author's  abstract) 
W87-05631 


MICROBIAL  METABOLISM  OF  CHLORO- 
PHENOLIC  COMPOUNDS  IN  GROUND 
WATER  AQUD7ERS, 

Oklahoma  Univ.,  Norman.  School  of  Civil  Engi- 
neering and  Environmental  Science. 
J.  M.  Suflita,  and  G  D.  Miller. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  751-758,  1985.  5  fig,  1 
tab,  16  ref.  EPA  Cooperative  agreement 
CR81 1146-01-0. 

Descriptors:  "Metabolism,  "Chlorophenolic  com- 
pounds, "Groundwater,  "Aquifers,  "Biodegrada- 
tion, "Fate  of  pollutants,  Phenolics,  Leachates, 
Microorganisms,  Mineralization,  Degradation,  Mi- 
crocosms, Substrates,  Organic  compounds. 

The  metabolism  of  phenol  and  various  chlorophen- 
ols  was  studied  in  groundwater  aquifer  micro- 
cosms. Flow-through  column  microcosms  contain- 
ing pristine  aquifer  material  were  used  to  assess 
aerobic  biodegradation  processes.  Reductive  me- 
tabolism of  the  substrates  was  studied  in  serum 
bottles  rilled  with  aquifer  material  contaminated  by 
municipal  landfill  leachate.  We  found  that  microor- 
ganisms present  in  an  actively  methanogenic  aqui- 
fer were  able  to  metabolize  chlorophenols  by  re- 
placing the  halogen  substituents  with  hydrogen 
atoms.  The  identity  of  the  dehalogenated  interme- 
diates was  confirmed  by  mass  spectrometry  for  a 
model  substrate  and  by  cochromatography  for 
others.  Complete  removal  of  the  aryl  halides  was 
necessary  before  the  phenol  intermediate  could  be 
mineralized  to  methane  and  carbon  dioxide.  How- 
ever, the  chlorophenols  tended  to  persist  in  anoxic 
microcosms  containing  material  from  the  same  aq- 
uifer but  from  a  nonmethanogenic  site.  Metabolism 
and  acclimation  of  chlorophenols  and  phenol  was 
noted  in  aerobic  microcosm  studies,  but  the  degra- 
dation pathway(s)  were  not  established.  (Author's 
abstract) 
W87-05633 


PHOTOOXIDANT  ACnViTY  IN  NATURAL 
WATERS, 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

R.  D.  Ross,  and  D.  G.  Crosby. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  773-778,  1985.  2  fig,  7 

tab,  22  ref.  NIEHS  Training  grant  ES-00045. 

Descriptors:  "Oxidation,  "Natural  waters,  "Sterile 
water,  "Ultraviolet  radiation,  "Fate  of  pollutants, 
Organic  compounds,  Pesticides,  Tryptophan,  Deg- 
radation. 

After  exposure  to  sunlight  or  laboratory  UV  light, 
sterilized  water  samples  (or  their  reconstituted 
concentrates)  from  California  and  Hawaii  oxidized 
several  common  environmental  contaminants,  in- 
cluding ethylenethiourea,  thiobencarb,  DDE  and 
aldrin,  which  do  not  absorb  ultraviolet  radiation 
appreciably  in  the  sunlight  wavelength  region.  Un- 
irradiated controls  were  inactive.  The  generated 
oxidant  remained  active  in  the  water  samples  for  at 
least  60  min  in  the  dark  at  ambient  temperature. 
Tryptophan  and  tyrosine  were  isolated  as  causative 
agents  but  were  not  the  actual  oxidants.  Such  light- 
induced  degradation  reactions  have  important  im- 
plications for  the  environmental  fate  of  chemicals 
in  water  and  for  environmental  modelling.  (Au- 
thor's abstract) 
W87-05635 


BIOCONCENTRATION  KINETICS  OF  2,3,7,8- 
TETRACHLORODIBENZO-P-DIOXTN  IN 

RAINBOW  TROUT, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 


Environmental  Sciences. 

D.  R.  Branson,  I.  T.  Takahashi,  W.  M.  Parker,  and 

G  E.  Blau. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  779-788,  1985.  2  fig,  7 

tab,  22  ref. 

Descriptors:  "Path  of  pollutants,  "Bioconcentra- 
tion,  "Bioaccumulation,  "Mathematical  studies, 
•Kinetics,  "Dioxins,  "Isotope  studies,  "Trout, 
•Population  exposure,  Fish  physiology,  Estimat- 
ing, Growth,   Radioactive  half  life,   Depuration. 

The  uptake  and  depuration  rate  constants  for 
(14C)2,3,7,8-tetrachlorodibenzo-p-dioxin  (14C- 
TCDD)  in  growing  rainbow  trout  were  obtained 
in  a  laboratory  experiment  involving  a  6-h  static 
water  uptake  exposure  at  107  ng/L  (jjpt)  followed 
by  a  139-d  flow-through  depuration  period.  Im- 
proved mathematics  were  developed  for  estimating 
uptake  and  depuration  rate  constants  and  an  equi- 
librium bioconcentration  constant  that  accounts  for 
growth  dilution  of  the  total  chemical  body  burden. 
The  uptake  and  depuration  rate  constants  for  14C- 
TCDD  in  rainbow  trout  (whole  fish)  were  deter- 
mined to  be  108  -)-  or  -  3  ml  water/g  whole  fish/d 
and  0.012  +  or  -  0.001/d,  respectively.  Based  on 
these  data,  the  equilibrium  bioconcentration  con- 
stant for  TCDD,  defined  as  the  ratio  of  uptake  to 
depuration  rate  constants,  was  9,270  +  or  -  1,050, 
and  the  elimination  half-life,  t'  sub  1/2,  of  the  total 
body  burden  was  58  +  or  -  5  d.  Clinical  observa- 
tions of  the  fish  concurred  with  those  previously 
reported  by  other  researchers.  (Author's  abstract) 
W87-05636 


DECOMPOSITION  BY  PLANKTONIC  AND 
ATTACHED  MICROORGANISMS  IMPROVES 
CHEMICAL  FATE  MODELS, 

Environmental  Protection  Agency,  Athens,  GA. 
Environmental  Services  Div. 
R.  R.  Lassiter,  R.  S.  Parrish,  and  L.  A.  Bums. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  29-39,  January  1986.  6 
tab,  12  ref. 

Descriptors:  "Biodegradation,  "Fate  of  pollutants, 
"Model  studies,  "Decomposition,  "Plankton, 
•Microorganisms,  'Model  testing,  'Aufwuchs, 
Prediction,  Transport,  Population  exposure,  Risk 
assessment,  Organic  compounds. 

Terms  for  decomposition  by  both  suspended  and 
attached  microorganisms  were  included  in  a  model 
to  calculate  the  fate  of  chemicals  in  aquatic  sys- 
tems. This  model  differs  from  previous  models 
primarily  by  the  inclusion  of  a  term  for  decomposi- 
tion by  aufwuchs  in  addition  to  a  term  for  decom- 
position by  planktonic  microorganisms.  Decompo- 
sition by  aufwuchs  is  represented  as  occurring  at  a 
rate  limited  by  the  serial  processes  of  transport  to  a 
planar  surface  and  decomposition  at  the  surface. 
Two  sets  of  experiments  were  conducted  using 
replicate  laboratory  microcosms,  each  maintained 
with  six  different  environments.  The  predictive 
capability  was  good,  as  indicated  by  the  absence  of 
statistically  detectable  differences  between  predic- 
tions and  laboratory  measurements.  In  making  the 
predictions,  a  set  of  parameters  describing  the 
characteristics  of  the  chemical  was  required.  In- 
cluded in  these  parameters  were  the  rate  coeffi- 
cients for  the  two  microbial  decomposition  terms. 
With  both  microbial  decomposition  terms  includ- 
ed, the  fate  model  accounted  satisfactorily  for  ob- 
served methyl  parathion  concentrations  using  only 
a  single,  environment-independent  rate  coefficient 
for  each  term.  (Author's  abstract) 
W87-05643 


BIOLOGICAL  HALF-LIVES  OF  CHLORINAT- 
ED DD3ENZO-P-DIOXINS  AND  DIBENZO- 
FURANS  IN  RAINBOW  TROUT  (SALMO 
GAIRDNERD, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
A.  J.  Niimi,  and  B.  G.  Oliver. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  49-53,  January  1986.  2 
tab,  27  ref. 
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Descriptors:  'Biological  half-life,  'Dioxins, 
•Trout,  'Fate  of  pollutants,  'Water  pollution  ef- 
fects, Population  exposure,  Absorption,  Organic 
compounds,  Metabolism,  Fish. 

The  biological  half-lives  of  five  dibenzo-p-dioxins 
and  two  dibenzofurans  were  determined  in  rain- 
bow trout  following  a  single  oral  exposure.  Esti- 
mated half-lives  ranged  from  2  d  for  2,7-dichloro- 
dibenzo-p-dioxin  to  43  d  for  1,2,3,4-tetrachlorodi- 
benzo-p-dioxin  among  the  dioxins,  and  from  12  d 
for  octchlorodibenzofuran  to  24  d  for  3,6-dichloro- 
dibenzofuran.  No  consistent  relationship  was 
shown  between  half-life  and  the  degree  of  chlorin- 
ation.  Absorption  efficiencies  varied  from  2  to 
greater  than  30%,  although  most  values  ranged 
from  5  to  16%.  (Author's  abstract) 
W87-05644 


RATION  AND  TOXICANT  PREEXPOSURE  IN- 
FLUENCE DD3LDRIN  ACCUMULATION  BY 
RAINBOW  TROUT  (SALMO  GATRDNERI), 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

P.  J.  Shubat,  and  L.  R.  Curtis. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  1,  p  69-77,  January  1986.  3 

fig,  1  tab,  25  ref.  Electric  Power  Research  Inst. 

Contract  RP2046-1. 

Descriptors:  •Bioaccumulation,  *Dieldrin,  'Popu- 
lation exposure,  'Trout,  'Path  of  pollutants, 
•Tissue  analysis,  Water  pollution  effects,  Fish 
growth,  Diets,  Lipids,  Aquatic  toxicology,  Pesti- 
cides, Organic  compounds,  Isotope  studies. 

Whole  body  accumulation  and  tissue  distribution 
of  dieldrin  in  rainbow  trout  were  studied  through 
oral-dose  disposition  tests  and  subchronic  expo- 
sures via  water  (0.04  and  0.08  microgram(ug)  diel- 
drin/L)  and/or  diet  (0.087  ug  dieldrin/g  fish/d). 
Growth  and  no-growth  (maintenance)  rations  of  4 
and  2%  body  weight  per  day  were  employed.  In 
subchronic  tests,  apparent  steady-state  residue  con- 
centrations depended  on  ration  and  exposure  con- 
centration after  8  weeks  of  exposure.  At  16  weeks, 
mean  whole  fish  residue  concentrations  ranged 
from  120  to  1,400  ng  dieldrin/g  fish.  Combination 
food  and  water  exposures  at  a  growth  ration  pro- 
duced the  highest  accumulation  to  a  maximum  of 
360  ng  dieldrin/g  fish.  Whole  body  dieldrin  con- 
centration, calculated  on  the  basis  of  total  lipids, 
greatly  reduced  the  differences  in  residue  levels 
due  to  ration.  Tissue  distribution  of  a  single  oral 
dose  of  (14C)dieldrin  was  determined  in  naive  (no 
pretreatment)  fish  and  those  preexposed  via  the 
diet  for  2,  4  or  6  weeks.  Tissue  concentrations  of 
the  tracer  dose  were  determined  48  h  following 
administration.  Retention  of  the  (14C)dieldrin  was 
similar  in  most  tissues  of  naive,  2-  or  6-week  diel- 
drin-pretreated  fish  with  a  slight  downward  trend 
with  duration  of  pretreatment.  Retention  of  14C  in 
the  bile  of  fish  receiving  maintenance  and  growth 
treatments  increased  two-  and  five-fold,  respective- 
ly, in  6-week  pretreated  as  compared  with  naive 
fish.  After  4  weeks  of  pretreatment,  14C  concen- 
trations peaked  in  all  tissues  except  the  bile,  gut, 
and  gut  contents.  (Author's  abstract) 
W87-05646 


TRACE  METALS  IN  MUSSELS  TRANSPLANT- 
ED TO  SAN  FRANCISCO  BAY, 

Moss  Landing  Marine  Labs.,  CA. 
D.  R.  Smith,  M.  D.  Stephenson,  and  A.  R.  Flegal. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.   5,  No.  2,  p   129-138,  February 
1986.  5  fig,  1  tab,  22  ref. 

Descriptors:  'Trace  metals,  'Trace  elements, 
•Mussels,  *San  Francisco  Bay,  *Path  of  pollutants, 
•Bioaccumulation,  *Transplanting,  Heavy  metals, 
Pollutants. 

One  of  the  principal  limitations  of  the  initial  mussel 
watch  studies  was  their  restricted  sampling  of  nat- 
urally occurring  indicator  populations.  For  exam- 
ple, the  original  samples  for  the  California  mussel 
watch  came  only  from  areas  with  large  mussel 
populations,  precluding  the  monitoring  of  poten- 
tially environmentally  sensitive  areas  lacking  natu- 
ral mussel  populations.  Mussels  (Mytilus  califor- 


nianus)  transplanted  to  San  Francisco  Bay  exhibit- 
ed elevated  trace  metal  concentrations  compared 
with  those  in  other  mussel  watch  studies  on  the 
west  coast  of  the  United  States.  The  highest  con- 
centrations of  Ag,  Cu,  Hg,  Mn,  Pb,  and  Zn  were  at 
the  South  Bay  stations,  and  often  in  the  Redwood 
Creek  area.  Ag  and  Hg  concentrations  were  linear- 
ly correlated  with  station  distance  from  the  North 
Bay  (San  Pablo  Bay),  indicating  that  the  South 
Bay  is  a  major  reservoir  of  these  pollutants  within 
San  Francisco  Bay.  (Alexander-PTT) 
W87-O5650 


EXHAUSTD/E  STEAM  DISTILLATION  EX- 
TRACTION OF  AROMATIC  ORGANICS  FROM 
RAINBOW  TROUT  AND  WATER, 

Wyoming  Univ.,  Laramie.  Dept.  of  Zoology  and 

Physiology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05652 


MICROBIAL  TRANSFORMATION  RATES  OF 
AZO  AND  TIUPHENYLMETHANE  DYES, 

Gainesville  Junior  Coll.,  GA.  Dept.  of  Biology. 
G.  B.  Michaels,  and  D.  L.  Lewis. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  2,  p   161-166,  February 
1986.  2  fig,  3  tab,  16  ref. 

Descriptors:  *Microbial  degradation,  *Fate  of  pol- 
lutants, *Azo  dyes,  *Biodegradation,  Microorga- 
nisms, Degradation,  Dyes,  Transformation,  Organ- 
ic compounds,  Bacteria. 

Using  field-collected  and  laboratory  cultures,  bac- 
terial transformation  rates  for  one  azo  and  two 
triphenylmethane  dyes  were  studied  as  a  means  of 
assessing  the  potential  degradation  of  these  com- 
pounds in  aquatic  environments.  Transformation 
was  measured  as  loss  of  color  by  spectrophoto- 
metry, and  first-  and  second-order  transformation 
rate  coefficients  were  determined.  Second-  order 
coefficients  (K  sub  b)  were  based  on  total  colony- 
forming  units  (CFU)  of  bacteria  in  batch  cultures. 
Percentages  of  total  bacteria  that  transformed  the 
dyes  were  determined  by  isolating  bacterial  colo- 
nies from  field-collected  samples  and  testing  the 
isolates  for  the  capacity  to  transform  the  dyes  in 
dilute  nutrient  medium.  The  azo  dye,  Acid  Orange 
6,  was  not  transformed  under  the  aerobic  condi- 
tions of  these  studies.  Basic  Violet  1  was  trans- 
formed and  K  sub  1  values  ranged  from  -0.003  to  - 
0.023/h,  with  a  mean  k  sub  b  of  3.5  x  10  to  the 
minus  14th  power  L/CFU/h.  Basic  Violet  3  also 
was  transformed  and  K  sub  1  values  ranged  from  - 
0.002  to  -0.012/h,  with  a  mean  K  sub  b  of  2.8  x  10 
to  the  minus  14th  power  L/CFU/h.  The  percent- 
age of  transformer  bacteria  for  Basic  Violet  1 
ranged  from  6  to  28%,  with  a  mean  of  13.5%,  and 
the  range  for  Basic  Violet  3  was  0  to  24%,  with  a 
mean  of  8.32%.  Therefore,  the  triphenylmethane 
dyes  were  transformed  at  similar  rates,  and  similar 
fractions  of  the  total  bacterial  populations  were 
involved  in  the  transformation.  (Author's  abstract) 
W87-05653 


MINERALIZATION  AND  SORPTION  OF  P-NI- 
TROPHENOL  IN  ESTUARTNE  SEDIMENT, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 
Wetland  Resources. 
G.  R.  Siragusa,  and  R.  D.  DeLaune. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.   5,  No.  2,  p   175-178,  February 
1986.  3  fig,  9  ref. 

Descriptors:  *Path  of  pollutants,  *Fate  of  pollut- 
ants, *Mineralization,  'Sorption,  'Phenols,  'Estu- 
aries, 'Sediments,  Isotope  studies,  Organic  com- 
pounds, Degradation,  Toxicity,  Louisiana  Gulf 
Coast,  Anaerobic  conditions,  Oxidation. 

The  sorption  and  mineralization  of  p-nitrophenol 
were  studied  in  sediment  from  a  Louisiana  Gulf 
Coast  estuary.  The  rate  of  mineralization  of  p- 
nitrophenol,  as  determined  by  14C02  release,  was 
found  to  be  several  orders  of  magnitude  faster 
under  oxidized  (aerobic)  conditions  than  under  re- 
duced (anaerobic)  conditions.  The  results  also  indi- 
cated a  rapid  sorption  of  the  compound  from  the 
water  column  by  the  sediment  and  only  minimal 


re-release.  Due  to  sorption  from  the  water  columns 
and  slow  degradation  of  the  compound  in  an  an- 
aerobic system,  such  as  in  bottom  sediment,  it  is 
likely  that  this  compound  would  persist  for  years 
in  reduced  estuarine  sediment.  (Author's  abstract) 
W87-05654 


BIOCONCENTRATION  AND  DISPOSITION 
OF  1,3,6,8-TETRACHLORODIBENZO-P- 

DIOXTN  AND  OCTACHLORODIBENZO-P- 
DIOXTN  BY  RAINBOW  TROUT  AND  FAT- 
HEAD MINNOWS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 
(Manitoba).  Freshwater  Inst. 
D.  C.  G.  Muir,  A.  L.  Yarechewski,  A.  Knoll,  and 
G.  R.  B.  Webster. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  261-272,  March  1986.  3 
fig,  5  tab,  25  ref. 

Descriptors:  'Bioconcentration,  'Bioaccumulation, 
•Fate  of  pollutants,  'Dioxins,  'Isotope  studies, 
•Metabolism,  *Trout,  *Minnows,  •Path  of  pollut- 
ants, Population  exposure,  Depuration,  Model 
studies,  Diets,  Accumulation,  Elimination. 

Accumulation  of  14C-labeled  1,3,6,8-tetrachlorodi- 
benzo-p-dioxin  (TCDD)  and  octachlorodibenzo-p- 
dioxin  (OCDD)  from  water  by  rainbow  trout  fry 
(Salmo  gairdneri)  and  fathead  minnows  (Pime- 
phales  promelas)  was  studied  using  a  5-d  uptake 
and  24  to  48-d  depuration  period.  Average  expo- 
sure concentrations  ranged  from  4  to  21 1  ng/L  for 
1,3,6,8-TCDD  and  from  9  to  415ng/L  for  OCDD. 
Equilibrium  bioconcentration  factors  for  total  14C 
in  fish,  calculated  by  use  of  a  two-compartment 
first-order  rate  model,  were  2,100  and  5,702  for 
1,3,6,8-TCDD  in  trout  fry  and  minnows,  respec- 
tively, and  85  and  2,226  for  OCDD  in  the  same 
species.  Elimination  rates  of  both  isomers  were 
rapid,  with  half-lives  of  14C  ranging  from  6  to  9  d 
for  1,3,6,8-TCDD  and  from  5  to  13  d  for  OCDD. 
The  highest  concentrations  of  radiolabeled  1,3,6,8- 
TCDD  and  OCDD  were  found  in  bile.  A  metabo- 
lite of  1,3,6,8-TCDD  in  bile  was  identified  as  a 
conjugate  of  a  hydroxylated  tetrachloro-deriva- 
tive.  Dietary  exposure  of  rainbow  trout  resulted  in 
low  accumulation  factors,  ranging  from  0.034  for 
OCDD  to  0.018  for  1,3,6,8-TCDD,  based  on  tolu- 
ene-extractable  radioactivity.  (Author's  abstract) 
W87-05658 


PROCEEDINGS  OF  THE  ISSS  SYMPOSIUM 
ON  WATER  AND  SOLUTE  MOVEMENT  IN 
HEAVY  CLAY  SOELS. 

International  Society  of  Soil  Science,  Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05665 


WATER  AND  SOLUTE  MOVEMENT  EN  A 
HEAVY  CLAY  SOIX, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05696 


ANALYSIS  OF  SOLUTE  MOVEMENT  EV 
STRUCTURED  SOILS, 

Nebraska  Univ.-Lincoln.  Dept.  of  Agronomy. 
J.  Skopp. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  220-228,  1  tab,  5  ref. 

Descriptors:  'Soil  water  movement,  'Leaching, 
'Solute  transport,  'Soil  water,  'Mathematical 
analysis,  'Moments,  'Path  of  pollutants,  Data  in- 
terpretation, Saturated  soils,  Soil  columns,  Flow 
rates,  Unsaturated  flow,  Theoretical  analysis. 

The  analysis  of  solute  movement  consists  of  sever- 
al stages  including  conceptualization  of  process, 
development  of  descriptive  equations,  and  meas- 
urement of  solute  movement.  At  some  point  the 
measurements  must  be  reconciled  with  the  descrip- 
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tive  equations.  Here,  the  movement  of  solutes  is 
analyzed  using  moment  techniques.  Moments  are 
an  empirical  procedure  for  interpreting  data  with- 
out bias  toward  a  specific  theory.  Data  for  miscible 
displacement  through  packed,  saturated  soil  col- 
umns at  different  flow  rates  is  presented.  Applica- 
tion of  moment  techniques  to  unsaturated  flow 
conditions  as  well  as  theoretically  based  moments 
are  also  discussed.  (See  also  W87-05665)  (Lantz- 
PTT) 
W87-05697 


SALT  TRANSPORT  IN  HEAVY  CLAY  SOIL, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
J.  W.  van  Hoorn. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  229-240,  4  fig,  6  tab,  4  ref. 

Descriptors:  'Salt  transport,  'Soil  water  move- 
ment, •Leaching,  'Path  of  pollutants,  *Soil  water, 
•Clays,  Permeability  coefficient,  Soil  profile,  Soil 
structure,  Infiltration  rate,  Soil  aggregates,  Irriga- 
tion, Desalinization,  Capillary  water. 

Salt  movement  is  linked  together  with  water 
movement  which  depends  on  the  hydraulic  con- 
ductivity of  a  soil  profile  and  its  structure.  In 
heavy  clay  soils  one  can  usually  distinguish  a  top 
layer  with  a  rather  high  hydraulic  conductivity 
consisting  of  the  tilled  layer  in  arable  land  or  the 
turf  layer  in  grassland,  below  which  the  hydraulic 
conductivity  is  much  lower  and  often  decreases 
with  depth.  In  basin  clay  soils  in  river  areas  and  in 
marine  clay  soils,  one  may  encounter  at  a  depth  of 
about  1  m  again  a  layer  having  a  moderate  to  high 
hydraulic  conductivity  and  consisting  of  clay  with 
iron  concretions,  organic  matter,  peat  or  soil  mate- 
rial with  a  coarser  texture.  The  discharge  of  water 
in  such  soil  profiles  depends  on  the  ratio  between 
the  rainfall  (or  irrigation)  rate  and  the  infiltration 
rate  of  the  second  layer  of  low  permeability.  Salt 
transport  is  discussed  with  respect  to:  (1)  salt 
movement  from  soil  aggregates  to  large  pores;  (2) 
leaching  by  the  application  of  irrigation  water;  and 
(3)  resaUnization  of  the  top  layer  by  capillary  rise. 
A  model  for  predicting  desalinization  is  also  pre- 
sented. (See  also  W87-05665)  (Lantz-PTT) 
W87-05698 


EFFECT  OF  ANION  EXCLUSION  ON  SOLUTE 
TRANSPORT  EN  SOIL, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
W.  J.  Bond. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  241-245,  1  fig,  1  ref. 

Descriptors:  'Leaching,  *Soil  water  movement, 
•Path  of  pollutants,  'Solute  transport,  'Anions, 
•Soil  water,  Soil  chemistry,  Mathematical  studies, 
Literature  review,  Soil  properties. 

Recent  findings  concerning  the  effects  of  inaccessi- 
ble water,  and  in  particular  concentration-depend- 
ent anion  exclusion,  on  the  location  and  movement 
of  a  solute  front  was  examined  for  the  general  case 
of  uni-dimensional,  uni-directional  water  move- 
ment. Although  several  authors  have  shown  that 
the  presence  of  anion  exclusion  enhances  the 
movement  of  solutes,  few  have  explored  the  conse- 
quences of  the  concentration-dependence  of  anion 
exclusion.  This  brief  review  concludes  that  when 
there  is  anion  exclusion,  satisfactory  calculation  of 
the  location  of  the  solute  front  relies  on  consider- 
ing the  properties  of  both  the  initial  and  the  invad- 
ing solutions.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05699 


EVALUATING  A  MODEL  FOR  NITRATE 
LEACHING  EN  CLAY  SOILS  WITH  MACRO- 
PORES, 

Oxford  Univ.  (England).  Dept.  of  Agricultural  Sci- 
ence. 


R.  E.  White. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  246-251,  1  fig,  1  tab,  13  ref. 

Descriptors:  'Model  studies,  'Leaching,  'Soil 
water  movement,  'Clays,  'Nitrates,  'Path  of  pol- 
lutants, 'Soil  water,  Soil  cracking,  Soil  matrix, 
Pore  profile,  Macroporosity,  Pore  water,  Flow 
profile,  Chlorine,  Nitrogen. 

Rapid  breakthrough  of  surface-applied  solutes  due 
to  preferential  flow  of  water  down  macropores  in 
cracking  clay  soils  is  well  documented.  The  effects 
of  this  flow  on  the  leaching  of  indigenous  soil 
nitrate  are  more  complex,  depending  on  the  ratio 
of  macropore  to  matrix  flow,  the  spatial  distribu- 
tion of  nitrate  and  its  rate  of  diffusion  between  the 
two  flow  domains.  Outlined  here  is  a  model  for 
nitrate  leaching  under  unsteady  flow  conditions 
and  indicates  its  predictive  value  using  data  from 
large,  undisturbed  soil  cores.  The  mean  fractional 
miscible  volume  in  these  experiments  ranged  from 
0.12  to  0.29,  and  were  determined  from  Cl(-) 
breakthrough  data  and  not  arbitrarily  chosen  as  in 
other  models.  Mean  N03(-)  concentrations  for 
pairs  of  grassland  and  arable  cores  are  plotted 
against  drainage/pore  water  volumes.  The  change 
in  N03(-)  concentration  with  drainage/pore  water 
volumes  was  well  simulated.  Prediction  of  the  total 
N  leached  was  less  accurate,  being  in  one  case  too 
high,  and  in  another  too  low.  The  problem, 
common  to  other  models,  probably  lies  in  the 
measurement  of  the  mean  N03(-)  concentration  in 
the  soil  initially.  As  well  as  between-core  variation, 
N03(-)  concentration  may  vary  by  as  much  as 
50%  between  the  interior  and  exterior  of  peds. 
This  aspect  is  being  investigated  further.  (See  also 
W87-05665)  (Lantz-PTT) 
W87-O57O0 


SOILS  AND  SOLUTE  PATTERNS  EN  RE- 
CLAIMED ESTUARENE  MARSHLAND  EN 
SOUTH-EAST  ENGLAND, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field   2G. 

W87-05701 


TRANSPORT  OF  SOLUTE  EN  HIGHLY 
STRUCTURED  SOELS, 

Laboratorium  voor  Grondmechanica,  Delft  (Neth- 
erlands). 
M.  Loxham. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  258-261,  3  fig,  3  ref. 

Descriptors:  'Soil  water  movement,  'Solute  tran- 
port,  'Path  of  pollutants,  'Soil  structure,  'Peat, 
'Soil  water,  Organic  matter,  Soil  porosity,  Flow 
profile,  Model  studies,  Mathematical  models, 
Sodium  chloride,  Hydrochloric  acid,  Diffusion, 
Protons. 

Peat  contains  about  as  much  organic  matter  as 
many  mineral  soils.  However,  the  mineral  fraction 
is  absent  and  the  peat  has  a  water  content  of  up  to 
98%  of  the  sample  volume.  Photomicrographs  of 
undisturbed  samples  and  comparison  of  flow  pro- 
file dta  with  particle  size  distributions  of  the  (dis- 
persed) organic  matter  show  that  most  of  this 
water  is  locked  up  in  volumes  largely  inaccesible 
to  the  normal  hydraulic  flows  in  the  profile.  The 
water  flows  in  large  multiply  connected  pores  and 
air  bubbling  studies  show  that  they  are  continuous 
for  at  least  tens  of  centimeters.  A  three  phase 
(solid,  dead  zone,  and  active  zone)  model  is  pro- 
posed in  which  the  active  zone  is  assumed  to 
consist  of  parallel  crakes.  Convection  and  disper- 
sion are  considered  in  the  crack,  and  molecular 
diffusion  only  in  the  dead  zone.  Transfer  between 
the  zones  is  by  diffusion  over  the  crack  wall  con- 
trolled by  the  diffusion  rate  in  the  dead  zone. 
Adsorption,  etc.,  are  not  considered  here,  but  can 
be  easily  introduced.  The  model  was  tested  by 
fitting  the  values  of  dispersion  length  and  fissure 


width  to  the  data  at  a  higher  water  velocity  for  a 
NaCl  case,  and  using  it  to  predict  the  NaCl  curve 
for  lower  velocities  and  the  HC1  curve.  The  agree- 
ment is  good  for  the  NaCl  case,  but  for  the  acid 
case  the  data  can  only  be  explained  by  assuming 
either  a  higher  effective  diffusion  coefficient  than 
expected  (Proton  hopping)  or  protonation  of  the 
solid  phase,  both  of  which  effects  are  known  to 
occur.  It  can  be  concluded  that  the  crack  models 
can  account  for  the  general  trends  in  the  data  in  a 
way  that  the  classical  convection-dispersion  theory 
cannot,  and  that  the  model  gives  a  reasonable 
quantitative  description  of  the  measured  break- 
through curves.  (See  also  W87-05665)  (Lantz- 
PTT) 
W87-05702 


SOLUTE  DISPLACEMENT  THROUGH  A  REN- 
DZTNA, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland). 

R.  Schulin,  P.  J.  Wierenga,  and  H.  Fluhler. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  262-267,  1  fig,  2  tab,  6  ref. 

Descriptors:  'Soil  water  movement,  'Solute  trans- 
port, 'Path  of  pollutants,  'Soil  water,  'Mathemati- 
cal models,  Porous  media,  Model  studies,  Break- 
through curves,  Tracer  studies,  Graphical  analysis, 
Statistical  analysis,  Mathematical  analysis,  Infiltra- 
tion. 

Solute  transport  through  porous  media  is  common- 
ly described  by  a  convective  dispersion  type  equa- 
tion that  employs  a  Fick-type  concept  of  solute 
dispersion.  This  concept  proved  to  be  successful  in 
the  case  of  homogeneous  porous  media  like  labora- 
tory sand  packings.  It  failed  to  explain  certain 
features  of  solute  displacement  through  aggregated 
porous  media  such  as  the  tailing  of  breakthrough 
curves  (BTC).  To  account  for  these  assymmetries, 
the  original  model  has  been  extended  by  partition- 
ing the  liquid  phase  into  a  mobile  and  an  immobile 
region.  According  to  this  model,  convective-dis- 
persive  transport  is  restricted  to  the  mobile  region, 
whereas  in  the  immobile  region  solute  transport 
takes  place  by  diffusion  only.  In  this  paper,  the 
implications  of  a  high  skeleton  content  especially 
of  coarse  fragments,  on  the  characteristics  of  tracer 
displacement  are  investigated.  The  two-region 
model  yields  an  adequate  fit  of  the  data.  The  on- 
region  model  fails  to  explain  the  pronounced  tail- 
ing of  the  BTC.  The  data  support  the  concept  of 
splitting  the  immobile  water  in  two  fractions,  one 
in  contact  and  the  other  excluded  from  the  mobile 
water.  Surprisingly,  the  mobile  water  content  as 
well  as  the  accessible  immobile  water  content  re- 
mains rather  constant  regardless  of  the  total  water 
content.  Changes  of  water  content  due  to  variable 
infiltration  rates  seem  to  affect  primarily  the  frac- 
tion of  the  immobile  water  excluded  from  solute 
transport.  (See  also  W87-05665)  (Lantz-PTT) 
W87-O5703 


SOME  THEORETICAL  ASPECTS  OF  THE  IN- 
FLUENCE OF  SOIL-ROOT  CONTACT  ON 
UPTAKE  AND  TRANSPORT  OF  NUTREENTS 
AND  WATER, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05704 


MODELLING  THE  INTERACTION  BETWEEN 
SOLUTE  LEACHING  AND  INTRA-PED  DIFFU- 
SION EN  CLAY  SOELS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For   primary   bibliographic  entry   see   Field   2G. 

W87-05706 


ISSUES     EN     SEDIMENT     RESEARCH      EN 
RIVERS  OF  THE  VS., 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05790 
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PRIORITIZING  SURFACE  WATER  QUALITY 
PROBLEMS, 

Agricultural  Research  Service,  Morris,  MN. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-05822 


SEDIMENT-NUTRIENT  TRANSPORT  IN  AG- 
RICULTURAL RUNOFF, 

Agricultural  Research  Service,  Durant,  OK. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05827 


EFFECT  OF   IMPOUNDMENTS   ON   NUTRI- 
ENT CONCENTRATIONS, 
Agricultural  Research  Service,  Durant,  OK. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05828 


POLYCHLORINATED  BIPHENYLS  IN  THE 
HOUSATONIC  RTVER, 

Geological  Survey,  Hartford,  CT.  Water  Re- 
sources Div. 

K.  P.  Kulp,  and  F.  B.  Gay. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  367-376,  5 
fig,  6  ref. 

Descriptors:  *Polychlorinated  biphenyls,  'Housa- 
tonic  River,  'Massachusetts,  'Connecticut,  'Sedi- 
ment distribution,  'Path  of  pollutants,  River  sedi- 
ments, Sediment  transport,  Suspended  sediment, 
Dissolved  oxygen,  Ammonia,  Nitrates,  Aquifers. 

Accumulations  of  PCB's  (polychlorinated  biphen- 
yls) in  the  Housatonic  River  in  Massachusetts  and 
Connecticut  are  predominantly  located  in  im- 
pounded reaches  of  the  river  where  sedimentation 
is  greatest.  The  highest  PCB  concentrations  are 
associated  with  fine-grained  bottom  sediments.  An 
estimated  total  of  10,000  kilograms  of  PCB's  are 
contained  in  the  bottom  sediments,  60%  of  which 
are  in  Massachusetts,  predominantly  in  a  stretch  of 
the  river  called  Woods  Pond;  40%  are  in  Connecti- 
cut, primarily  in  Lakes  Lillinonah  and  Zoar.  PCB's 
are  transported  primarily  in  association  with  sus- 
pended sediment.  At  Great  Barrington,  Massachu- 
setts, approximately  29  river  kilometers  below 
Woods  Pond  and  47  river  kilometers  below  the 
source  of  the  PCB  contamination  in  Pittsfield, 
Massachusetts,  a  suspended  sediment  discharge  of 
6,400  megagrams/yr  supported  an  estimated  PCB 
transport  of  220  kg/yr.  In  a  sand  and  gravel  aqui- 
fer adjacent  to  Woods  Pond,  the  distribution  of 
hydraulic  heads  and  dissolved  oxygen,  ammonia, 
and  nitrate  concentrations  show  that  industrial 
water  supply  wells  have  been  inducing  the  ground- 
water recharge  through  the  PCB-contaminated 
bottom  sediments  of  the  pond  over  the  last  25 
years.  At  a  distance  of  1.5  m  from  the  pond's 
shoreline,  the  upper  12  m  of  the  32-m-thick  aquifer 
contains  water  derived  from  induced  infiltration. 
No  PCB's  were  found  in  this  vertical  section  at  the 
detection  limits  of  0.0001  mg/L  of  water  and  0.001 
mg/kg  of  sediment.  It  is  concluded  that  induced 
recharge  has  not  moved  PCB's  from  the  bottom 
sediments  into  the  aquifer  1.5  m  downgradient 
from  the  edge  of  Woods  Pond.  (See  also  W87- 
05791)  (Author's  abstract) 
W87-05829 


PLOT  AND  WATERSHED  NUnOENT  LOSSES 
IN  THE  PALOUSE, 

Agricultural  Research  Service,  Pullman,  WA. 
D.  K.  McCool,  J.  L.  Andrews,  L.  F.  Elliott,  and 
R.  I.  Papendick. 

DM:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  397-406,  1 
fig,  1  tab,  21  ref. 

Descriptors:  'Nutrients,  'Path  of  pollutants,  'Ag- 
ricultural runoff,  'Palouse,  'Pullman,  'Washing- 
ton, 'Water  quality,  Rainfall-runoff  relationships, 
Runoff,  Nitrates,  Slopes,  Statistical  studies,  Fertil- 
izers. 

Water  quality  is  of  great  concern  in  the  Pacific 
Northwest.  Only  limited  information  is  available 


on  the  contribution  of  cultivated  areas  to  nutrients 
in  runoff.  In  this  study,  comparison  was  made 
between  soluble  nutrients  in  runoff  from  a  7,019  ha 
watershed  and  adjacent  research  plots  near  Pull- 
man, Washington.  Runoff  from  the  watershed  was 
generally  greater  than  from  the  mid-slope  plots 
except  during  a  concrete  frost  runoff  event.  Nitrate 
levels  were  higher  from  the  watershed  than  from 
the  plots.  It  was  not  possible  to  extrapolate  data 
and  relationships  directly  from  mid-slope  plots  to 
watershed  scale.  Such  extrapolation  requires  com- 
plex research  and  modeling  techniques  not  within 
the  scope  of  this  study.  (See  also  W87-05791)  (Au- 
thor's abstract) 
W87-05832 


CHEMICALS    ASSOCIATED    WTTH    LOWER 
MISSISSIPPI  RIVER  SEDIMENTS, 

Geological  Survey,  Baton  Rouge,  LA.  Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-05837 


CCA  AND  PCP  IN  CONTAMINATED  FOREST 
STREAM  SEDIMENTS, 

Southeastern  Forest  Experiment  Station,  Gaines- 
ville, FL. 

D.  G.  Neary,  R.  A.  LaFayette,  M.  A.  Callaham, 
and  P.  B.  Bush. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  449-458,  5 
fig,  1  tab,  15  ref. 

Descriptors:  'Pentachlorophenol,  'Copper, 
•Chromium,  'Arsenic,  'Path  of  pollutants,  Indus- 
trial wastes,  Bed  load,  Storm  runoff,  River  sedi- 
ments, Sediments,  Deltas,  Ponds,  Sands. 

Storm  runoff  from  a  wood-preservative  plant 
transported  copper  chromium  arsenic  (CCA)  and 
pentachlorophenol  (PCP)  into  the  head  waters  of  a 
southern  Appalachian  stream  system.  This  stream 
flows  into  a  major  recreation  area  on  the  Chatta- 
hoochee National  Forest  of  North  Georgia.  Bed- 
load,  pond  bottom,  and  deltaic  sediments  were 
collected  quarterly  for  1  year  to  determine  season- 
al levels,  vertical,  and  horizontal  distributions,  and 
important  transport  processes.  The  stream  system 
was  sampled  along  a  5  km  longitudinal  gradient 
which  included  reaches  characterized  by  pools  and 
riffles,  sandy  bottoms,  beaver  ponds,  artificial 
ponds,  and  lake  deltas.  PCP  levels  in  sediment 
were  low  (1-3  mg/kg)  in  coarse  bedload  materials 
and  high  (10-20  mg/kg)  in  fine-textured  pond 
bottom  muds.  CCA  concentrations  were  similarly 
lower  in  stream  bedload  (<  50  mg/kg)  and  higher 
(>  50  mg/kg)  in  pond  sediments.  Both  PCP  and 
CCA  were  transient  in  normal  stream  reaches  and 
accumulated  in  pond  or  deltaic  sediments.  (See 
also  W87-05791)  (Author's  abstract) 
W87-05838 


NUTRJENT-SEDIMENT  RELATIONS  IN 
STREAMFLOW, 

Geological  Survey,  Reston,  VA. 
R.  E.  Hickman. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  470-478,  4 
fig,  2  tab,  5  ref. 

Descriptors:  'Path  of  pollutants,  'Sediment  trans- 
port, 'Stream  flow,  'Nutrients,  'Rock  Creek, 
'Anacostia  River,  'District  of  Columbia,  'Phos- 
phorus, Suspended  sediments,  Kjeldahl  process, 
Nitrogen,  Seasonal  variation. 

Streamflow  in  Rock  Creek  and  the  Northwest  and 
Northeast  Branches  of  the  Anacostia  River  was 
sampled  for  nutrients  and  suspended  sediment 
during  the  1979-81  water  years.  These  streams  are 
located  within  the  Washington,  D.C.  metropolitan 
area  and  drain  watersheds  that  are  about  half  ur- 
banized. Concentrations  of  total  phosphorus  in  all 
three  streams  increase  with  suspended  sediment 
concentration.  The  r-squared  values  of  linear  rela- 
tions are  0.50  to  0.79,  indicating  that  soil  is  an 
important  source  of  phosphorus  within  the  three 
watersheds.  The  proportion  of  total  phosphorus 


made  up  by  dissolved  phosphorus  decreases  expon- 
entially with  suspended  sediment  concentration. 
Linear  relations  between  concentrations  of  particu- 
late phosphorus  and  suspended  sediment  have  r- 
squared  values  0.69  to  0.82,  supporting  the  hypoth- 
esis that  soil  is  an  important  source  of  phosphorus. 
Concentrations  of  total  Kjeldahl  nitrogen  in  all 
three  streams  during  the  months  August  to  March 
increase  with  suspended  sediment  concentration. 
The  r-squared  values  of  linear  relations  are  0.52  to 
0.68,  indicating  that  soil  particles  are  an  important 
source  of  Kjeldahl  nitrogen  in  these  three  water- 
sheds. The  proportion  of  total  Kjeldahl  nitrogen 
made  up  by  the  dissolved  form  shows  no  relation 
with  suspended  sediment  concentration  for  any  of 
the  streams.  Some  high  concentrations  of  total 
Kjeldahl  nitrogen  in  the  Northeast  and  Northwest 
Branches  indicate  sources  other  than  soil  during 
the  months  April  to  July.  (See  also  W87-05791) 
(Author's  abstract) 
W87-05840 


INFLUENCE  OF  DD7FUSE  SOURCES  OF  CON- 
TAMINATION ON  THE  QUALITY  OF  OUT- 
FLOWING GROUNDWATER  ENCLUDING 
NON-EQUILIBRIUM  ADSORPTION  AND  DE- 
COMPOSITION, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
H.  C.  Van  Ommen. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p  79-95,  November  1986.  8  fig,  15  ref. 

Descriptors:  'Groundwater,  'Groundwater  move- 
ment, 'Adsorption,  'Decomposition,  'Path  of  pol- 
lutants, 'Mathematical  models,  Continuity  equa- 
tions, Contamination,  Concentration  time, 
Aquifers,  Transport,  Solutes. 

When  certain  conditions  are  met,  groundwater 
transport  of  solutes  originating  from  a  diffuse 
source  can  be  considered  as  analogous  to  outflow 
from  a  reservoir  in  which  perfect  mixing  takes 
place.  This  theory  is  illustrated  using  three  ground- 
water flow  regimes  which  occur  frequently:  (1) 
flow  to  parallel  canals,  (2)  flow  to  a  fully  penetrat- 
ing well  in  a  phreatic  aquifer,  and  (3)  flow  to  a 
fully  penetrating  well  ina  phreatic  aquifer  with  a 
space-dependent  baseflow.  By  deriving  the  mass 
balance  for  such  a  linearized  system,  the  influences 
of  several  physio-chemical  processes  such  as  none- 
quilibrium  adsorption  and  first  order  decomposi- 
tion can  be  determined.  Special  attention  is  given 
to  the  importance  of  the  time  scale  at  which  the 
processes  play  a  role.  (Author's  abstract) 
W87-05847 


CARBON-14  AND  STABLE  ISOTOPE  DATA 
FOR  AN  AREA  IN  THE  MURRAY  BASIN:  ITS 
USE  IN  ESTIMATING  RECHARGE, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Glen  Osmond  (Australia).  Div.  of 

Soils. 

F.  W.  Leaney,  and  G.  B.  Allison. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 

p  129-145,  November  1986.  9  fig,  1  tab,  30  ref. 

Descriptors:  'Path  of  pollutants,  'Salinity, 
•Aquifers,  'Recharge,  'Groundwater  recharge, 
'Isotope  studies,  'Australia,  'Saline  water,  'Chlor- 
ides, Solutes,  Transport,  Rainfall,  Groundwater. 

Increased  salinity  in  the  River  Murray,  Australia, 
is  a  major  cause  of  concern.  The  major  cause  of 
the  additional  salt  in  the  river  is  the  inflow  of  saline 
groundwater.  Saline  groundwater  inflow  may  be 
increased  by  land  clearance  which  increases  re- 
charge. Because  the  aquifer  is  at  a  considerable 
depth  (25-50  m)  throughout  much  of  the  western 
part  of  the  Murray  basin,  it  is  unlikely  that  there 
has  been  any  response  to  the  changed  rates  of 
recharge  so  far.  This  paper  attempts  to  estimate  the 
pre-clearing  conditions,  in  order  that  an  assement 
of  the  effect  of  the  changed  land  use  may  be  made. 
Measurements  of  the  carbon  14  concentrations  of 
water  in  33  boreholes  in  the  saline  unconfined 
aquifer  were  made  which  showed  that  under  natu- 
ral conditions  recharge  falls  between  0.1  and  0.2 
mm  per  year.  The  chloride  concentration  of 
groundwater  is  log  normally  distributed  suggesting 
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that  its  source  is  rainfall.  The  estimate  of  mean 
annual  recharge  to  the  aquifer  using  chloride  is 
0.25  mm  per  year.  (Ram-PTT) 
W87-O5850 


SPATIAL  HETEROGENEITY  OF  SUB- 
STRATES: EFFECTS  ON  HYDROLYSIS,  IM- 
MOBILIZATION AND  NITRIFICATION  OF 
UREA-N, 

Alberta  Univ.,  Edmonton.  Dept.  of  Soil  Science. 
C.  Monreal,  W.  B.  McGill,  and  M.  Nyborg. 
Canadian  Journal  of  Soil  Science  CJSSAR,  Vol. 
66,  No.  3,  p  499-511,  August  1986.  6  fig,  7  tab,  34 
ref. 

Descriptors:  'Nutrient  loss,  'Fate  of  pollutants, 
•Hydrolysis,  'Nitrification,  *Ureas,  Soil  chemistry, 
Soil  types,  Ammonia,  Fertilizers,  Enzymes,  Inhibi- 
tion. 

The  accumulation  of  nitrate  in  soils  and  subsequent 
losses  through  leaching  or  denitrification  can  be 
reduced  by  retarding  hydrolysis  of  urea  and  by 
inhibiting  nitrification  of  ammonium-based  fertiliz- 
er. Hydrolysis,  immobilization  and  nitrification  of 
urea-N  was  measured  in  samples  of  Ap  horizons  of 
a  Black  Chernozemic  and  a  Luvisolic  soil  incubat- 
ed in  the  laboratory.  Urea  was  either  placed  as  a 
nest  or  mixed  throughout  the  soil.  Samples  were 
removed  over  time  to  determine  the  two-dimen- 
sional redistribution  of  urea,  NH4(+),  N02(-),  and 
N03(-).  Localizing  urea  in  a  nest  reduced  both  its 
rate  of  hydrolysis  and  subsequent  nitrification,  and 
increased  recovery  of  added  N  in  the  presence  of 
straw  equivalent  to  4  tons/ha.  In  contrast,  urea 
mixed  into  the  soil  was  nearly  completely  hydro- 
lyzed  and  oxidized  in  8  d  or  completely  immobi- 
lized in  the  presence  of  straw.  Kinetic  studies 
showed  urea  hydrolysis  was  inhibited  in  a  Luviso- 
lic soil  sample  with  increasing  concentration 
beyond  5  mM.  It  was  concluded  that  nest  place- 
ment of  urea  influenced  N  transformations  in  two 
ways.  First,  the  low  surface  area:  mass  ratio  re- 
duced exposure  of  urea  to  the  soil,  thereby  slowing 
processes  such  as  immobilizations  by  organisms  on 
decomposing  straw.  Second,  at  the  microsite  level, 
high  concentrations  of  urea  can  inhibit  urease;  and 
NH3,  once  generated  in  such  concentrated  local- 
ized areas,  can  itself  inhibit  nitrification  through 
direct  toxic  effects  or  possibly  through  dissolution 
of  inhibitory  organics.  (Authors'  abstract) 
W87-05879 


HEAVY  METAL  SPECIES,  MOBILITY  AND 
AVAILABILITY  IN  SOILS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Pflanzener- 
naehrung  und  Bodenkunde. 
G.  W.  Bruemmer,  J.  Gerth,  and  U.  Herms. 
Zeitschrift   fuer    Pflanzenernahrung    und    Boden- 
kunde  ZPBOAL,   Vol.    149,   No.   4,   p   382-398, 
August  1986.  7  fig,  2  tab,  50  ref. 

Descriptors:  *Soil  analysis,  *Soil  chemistry, 
•Heavy  metals,  'Adsorption,  Minerals,  Soil  water, 
Soil  horizons,  Chemical  extraction,  Speciation, 
Diffusion,  Soil  solution. 

The  ecological  effects  of  heavy  metals  in  soils  are 
closely  related  to  the  content  and  speciation  of  the 
elements  in  the  solid  and  liquid  phases  of  soils. 
Methods  for  the  determination  of  metal  species  in 
both  phases  are  described  and  critically  evaluated. 
In  connection  with  the  possible  binding  mecha- 
nisms of  heavy  metals  in  soils  the  concept  of 
specific  and  non-specific  adsorption  is  discussed. 
Recent  results  indicate  that  the  adsorption  of 
heavy  metals  on  soil  particles  is  not  only  restricted 
to  the  formation  of  surface  complexes  but  can  also 
take  place  in  the  interior  of  minerals.  Diffusion 
processes  of  heavy  metals  into  soil  minerals  are 
described  for  goethite.  In  order  to  assess  metal 
mobility  and  availability  in  soils,  the  concentration 
and  speciation  of  metals  in  the  soil  solution  or  in 
comparable  aqueous  equilibrium  solutions  of  soil 
samples  and  the  transfer  of  metals  from  solid  pools 
to  the  liquid  phase  and  vice  versa  have  to  be 
assessed.  Methods  for  the  determination  of  the 
amount  of  plant  available  heavy  metals  are  de- 
scribed and  the  associated  problems  discussed. 
(Author's  abstract) 
W87-05888 


PHOSPHORUS  AND  CHLOROPHYLL  CON- 
CENTRATIONS IN  LAKE  MONATE  (NORTH- 
ERN ITALY), 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05893 


EFFECTS  OF  SEDIMENTATION  ON  REMOV- 
AL OF  FAECAL  COLIFORM  BACTERIA 
FROM  EFFLUENTS  IN  ESTUARINE  WATER, 

Clyde    River    Purification    Board,    East   Kilbride 

(Scotland). 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05906 
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CHARACTERISTICS,  TRENDS  AND  SURFACE 
WATER  QUALITY  IMPLICATIONS  OF 
SALINE  TILE  EFFLUENT, 

Department  of  Agriculture,  Lethbridge  (Alberta). 
Irrigation  and  Conservation  Div. 
D.  B.  Harker. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  325-334,  4  fig, 
14  ref. 

Descriptors:  *Water  pollution  effects,  'Surface 
water,  'Water  quality,  'Saline  water,  'Alberta, 
•Canada,  Monitoring,  Effluents,  Drainage,  River 
flow,  Seasonal  variation,  Chemical  analysis,  Salini- 
ty- 

The  possible  negative  impact  of  future  saline  tile 
effluent  on  river  water  quality  within  Alberta, 
Canada  is  being  studied.  A  network  of  on-farm  tile 
drainage  outlets  has  been  regularly  monitored  for 
the  past  six  years  -  to  establish  effluent  quantities, 
qualities  and  apparent  trends.  Based  on  general 
trends,  tile  drainage  is  not  expected  to  impact 
severly  on  river  water  quality  within  the  foreseea- 
ble future.  Some  short-term  negative  impact  may 
occur  during  periods  of  extremely  low  river  flow. 
Recently,  emphasis  has  been  placed  on  the  varia- 
bility of  individual  sample  site  data  and  its  potential 
for  impact  on  the  water  quality  of  small  receiving 
streams.  Effluent  composition  has  considerable 
range  among  sites.  Site  data  show  effluent  quality 
is  inversely  related  to  flow,  decreasing  seasonally. 
Long-term  chemical  data  from  individual  sites  has 
annual  cycles  and  multi-year  trends  otherwise 
masked  by  site  averaging.  Such  information  indi- 
cates that  site-specific  data  could  be  critical  to 
accurately  project  seasonal  and  long-term  effluent 
impact  on  small  receiving  systems.  (See  also  W87- 
05165)  (Author's  abstract) 
W87-05195 


IMPACTS      OF      LIGNITE      MINING      ON 
GROUNDWATER  IN  TEXAS, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

For  primary  bibliographic  entry  see  Field  4C. 
W87-05243 


GROUNDWATER    IMPACTS    OF   SOLUTION 
MINING, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-05244 


HYDROELECTRIC  OPERATION  AT  THE 
RIVER  BASIN  LEVEL:  RESEARCH  NEEDS  TO 
INCLUDE  ECOLOGICAL  ISSUES  IN  BASIN- 
LEVEL  HYDROPOWER  PLANNING. 

Oak  Ridge  National  Lab.,  TN. 

For  primary   bibliographic   entry  see   Field   6G. 

W87-05250 


COUNTING  THE  COSTS  OF  RAINFALL, 

King's  Coll.,  London  (England).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2B. 


W87-05260 


HERBICIDE  EFFECTS  ON  WATER  USE  BY 
GRASS  SOD  AND  RED  CLOVER  (TRIFOLIUM 
PRATENSE)  ESTABLISHMENT, 

Cornell   Univ.    Agricultural    Experiment   Station, 

Ithaca,  NY. 

M.  C.  Trimmer,  and  D.  L.  Linscott. 

Weed  Science  WEESA6,  Vol.  34,  No.  1,  p  48-51, 

January  1986.  4  tab,  8  ref. 

Descriptors:  'Planting  management,  'Herbicides, 
'Water  use,  'Grasses,  'Clovers,  Soil  water,  Seed- 
ing, Oats. 

Red  clover  was  direct  seeded  into  a  grass  sod  after 
spraying  with  dalapon,  glyphosate  or  paraquat. 
Dalapon  applied  a  few  days  prior  to  planting  did 
not  improve  red  clover  stands  as  compared  to 
seeding  in  unsprayed  sod.  Applying  glyphosate  a 
few  days  before  seeding  in  spring  and  summer 
invarably  increased  red  clover  stands,  but  paraquat 
was  effective  only  in  one  of  four  spring  or  summer 
applications.  Glyphosate  applied  the  fall  preceding 
a  spring  or  summer  seeding  produced  red  clover 
stands  superior  to  those  after  all  spring  treatments. 
Where  glyphosate  or  paraquat  was  applied,  water 
content  of  the  upper  20  centimeters  of  the  soil 
profile  was  greater  during  the  first  ten  days  after 
treatment  in  relation  to  unsprayed  plots  or  those 
treated  with  dalapon.  By  30  days  after  application, 
the  glyphosate-treated  sods  used  less  water  than 
those  treated  with  paraquat.  Application  of  gly- 
phosate and  paraquat  greatly  suppressed  water  use 
by  oats  in  the  greenhouse,  based  on  water  potential 
of  the  potting  soil.  Dalapon  had  little  effect  on 
water  use  by  oat  seedlings  in  the  greehhouse.  (Au- 
thor's abstract) 
W87-05261 


PROTEIN  CONTENTS  OF  SEED  YIELDS  OF 
FIELD-GROWN  SOYBEANS  EXPOSED  TO 
SIMULATED  ACIDIC  RAIN:  ASSESSMENT  OF 

the  SENsrnvrnES  of  four  culttvars 

AND  EFFECTS  OF  DURATION  OF  SIMULAT- 
ED RAINFALL, 

Manhattan  Coll.,  Bronx,  NY.  Lab.  of  Plant  Mor- 
phogenesis. 

L.  S.  Evans,  M.  J.  Sarrantonio,  and  E.  M.  Owen. 
New  Phytologist  NEPHAV,  Vol.  103,  No.  4,  p 
689-693,  August  1986.  2  tab,  10  ref.  EPA  Contract 
1AG  81-D-X0533,  DOE  Contract  DE-AC02- 
76CH00016,  Associated  Universities  Inc.  Contract 
550925S. 

Descriptors:  'Water  pollution  effects,  'Proteins, 
•Soybeans,  *Crop  yield,  *Acid  rain,  'Simulated 
rainfall,  Hydrogen  ion  concentration,  Rainfall  du- 
ration, Rainfall  intensity. 

Analyses  of  seeds  harvested  from  field-grown  soy- 
beans demonstrated  that  simulated  acidic  rainfalls 
can  significantly  decrease  total  protein  contents. 
Seed  yields  of  plants  exposed  twice  weekly  to  long 
duration  rainfalls  showed  no  significant  differences 
in  seed  protein  contents  among  the  acidity  levels 
tested.  In  contrast,  significant  differences  in  protein 
contents  were  found  for  seed  samples  from  short 
duration  daily  rainfalls.  Seeds  from  plants  exposed 
to  simulated  rain  of  pH  5.6  had  average  protein 
contents  of  37.9%  compared  with  a  range  of  30.6 
and  32.1%  from  plants  exposed  to  lower  pH 
values.  Overall,  the  protein  contents  of  seeds  ol 
acidic  rainfall  treatments,  expressed  on  a  per  plant 
basis,  ranged  from  23  to  34%.  Results  suggest  that 
the  response  of  soybean  seed  yields  to  acidity  are 
affected  by  duration  and  frequency  of  simulated 
rainfalls.  In  a  second  experiment,  four  commercial 
soybean  cultivars  were  tested  under  conditions  of 
longer  duration  rainfalls  applied  twice  weekly.  Sig- 
nificant treatment  effects  occurred  for  only  one 
cultivar.  The  protein  contents  of  samples  from  the 
other  three  were  all  relatively  high  (means  were  all 
between  35  and  39%).  The  relatively  low  protein 
content  of  the  one  cultivar  exposed  to  simulated 
rainfalls  of  pH  2.7  was  apparently  responsible  foi 
the  statistical  significance  among  treatments.  These 
and  previous  results  demonstrate  that  rainfall  acidi- 
ty can  significantly  affect  protein  contents  of  seeds 
of  field  grown  soybeans  and  that  effects  on  protein 
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content  are  independent  of  changes  in  plant  seed 

yields.  (Author's  abstract) 

W87-05264 


YIELD  RESPONSE  OF  DAVIS  SOYBEANS  TO 
SIMULATED  ACID  RAIN  AND  GASEOUS 
POLLUTANTS  IN  THE  FTELD, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

J.  W.  Johnston,  and  D.  S.  Shriner. 
New  Phytologist  NEPHAV,  Vol.  103,  No.  4,  p 
695-707,  August  1986.  1  fig,  7  tab,  35  ref.  Electric 
Power  Research  Inst.  Contract  1908-2,  DOE  Con- 
tract DE-ACO5-84OR21400. 

Descriptors:  •Soybeans,  'Crop  yield,  'Acid  rain 
effect,  Simulated  rainfall,  *Ozone,  Field  tests,  Air 
pollution,  Proteins,  Seeds. 

The  yield  response  of  soybeans  to  simulated  acid 
rain  in  the  presence  of  ambient  or  less  than  ambient 
levels  of  gaseous  pollution  such  as  ozone  was 
determined  in  the  field.  Open-top  chambers  were 
used  to  alter  the  levels  of  gaseous  pollutants.  An 
automatic  rain  simulation  system  was  used  to  ex- 
clude ambient  rain  and  apply  rain  simulants  during 
natural  rain  events.  These  simulations  mimicked 
natural  rain  events  with  respect  to  volume,  dura- 
tion, intensity  and  frequency.  In  addition,  the  inter- 
vals between  simulated  and  natural  rain  events 
were  the  same,  and  therefore  many  of  the  potential 
experimental  artifacts  associated  with  scheduled 
rain  simulant  applications  in  earlier  research  were 
avoided.  Variables  measured  in  the  experiment  in- 
cluded seed,  oil,  protein  yield,  stem  weight,  num- 
bers of  pods  and  seeds  and  weight  per  seed.  There 
were  no  statistically  significant  rain  or  chamber 
treatment  effects  on  the  measured  variables  except 
for  weight  per  seed  and  protein  yield.  The  pres- 
ence of  open-top  chambers,  when  compared  with 
plots  without  chambers,  caused  yield  variables  to 
be  reduced  15  to  20%.  There  was  no  evidence  to 
suggest  that  the  response  to  rain  acidity  was  affect- 
ed by  exposure  to  ambient  or  less  than  ambient 
levels  of  gaseous  pollution.  (Author's  abstract) 
W87-05265 


EMISSION  OF  ETHYLENE  BY  OAT  PLANTS 
TREATED  WITH  OZONE  AND  SIMULATED 
ACID  RAIN, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 

of  Plant  Pathology. 

E.  J.  Pell,  and  M.  Puente. 

New  Phytologist  NEPHAV,  Vol.  103,  No.  4,  p 

709-715,  August  1986.  3  tab,  14  ref.  USDA  Grant 

84-CSRS-2-2394. 

Descriptors:  'Ethylene,  *Oats,  *Ozone,  *Acid  rain 
effects,  'Simulated  rainfall,  Leaves,  Hydrogen  ion 
concentration,  Plant  pathology. 

Experiments  were  conducted  to  determine  wheth- 
er acid  rain  either  exacerbated  or  predisposed  oats 
to  ozone  injury  as  measured  by  foliar  emission  of 
ethylene.  Three  experiments  were  conducted.  In 
the  first,  plants  were  exposed  to  ozone  for  two 
hours  and  treated  for  two  hours  with  simulated 
acidic  rain  at  pH  2.8,  3.8,  4.6  or  5.6.  Treatments 
were  the  same  in  the  second  experiment  except 
that  only  simulated  acidic  rain  of  pH  2.8  was  used 
and  larger  numbers  of  plants  per  treatment  were 
included.  In  the  third  experiment,  plants  were 
treated  with  simulated  acidic  rain  of  pH  2.8  for  one 
hour  and  exposed  to  ozone  the  next  day.  At  the 
end  of  each  experiment,  ethylene  emission  was 
determined  for  a  pooled  sample  of  the  first  and 
second  leaf  of  each  plant.  Foliar  injury  was  as- 
sessed 72  hours  after  the  experiment.  Acidic  rain  of 
pH  2.8  and  3.8  induced  small  lesions  on  the  foliage 
and  initiated  significant  increases  in  ethylene  pro- 
duction. Ethylene  emission  was  not  affected  by 
interactions  between  ozone  and  acidic  rain  in  any 
of  the  experiments.  (Author's  abstract) 
W87-05266 


LEAF-SURFACE  PROPERTEES  IN  RELATION 
TO  TOLERANCE  OF  SALT  SPRAY  IN  FES- 
TUCA  RUBRA  SSP.  LLTORALIS  (G.  F.  W. 
MEYER)  AUQWER, 

Welsh  Plant  Breeding  Station,  Aberystwyth. 


For  primary  bibliographic  entry  see  Field  3C. 
W87-05267 


TOLERANCE  OF  SODIUM  CHLORIDE  AND 
ITS  GENETIC  BASIS  IN  NATURAL  POPULA- 
TIONS OF  FOUR  GRASS  SPECTES, 

Liverpool  Univ.  (England).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05268 


CAN  WE  COPE  WITH  SALTY  WATER, 

Florida  Univ.,  Gainesville.  Dept.  of  Ornamental 

Horticulture. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05270 


INTERACTIONS  OF  PESTICIDES  WITH 
FRESH-WATER  ALGAE:  1.  EFFECT  OF  METH- 
OMYL  AND  ITS  POSSD3LE  DEGRADATION 
BY  PHORMIDIUM  FRAGILE, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05276 


EFFECTS  OF  WASTEWATER  FROM  OLIVE 
PROCESSING  ON  SEED  GERMINATION  AND 
EARLY  PLANT  GROWTH  OF  DIFFERENT 
VEGETABLE  SPECIES, 

Consejo  Superior  de  Investigaciones  Cientificas, 

Grenada  (Spain).  Dept.  de  Quimica  Agricola  y 

Fisiologia. 

J.  D.  Perez,  E.  Esteban,  M.  Gomez,  and  F. 

Gallardo-Lara. 

Journal   of  Environmental    Science    and    Health 

JPFCD2,  Vol.  B21,  No.  4,  p  349-357,  August  1986. 

3   fig,    1   tab,   26  ref.   C.S.I.C.   Program  ID-286. 

Descriptors:  *Water  pollution  effects,  *OUve  proc- 
essing, 'Wastewater,  'Seeds,  'Germination,  'Plant 
growth,  'Vegetable  crops,  Raw  wastewater, 
Barley,  Tomatoes,  Deionized  wastewater,  Pre- 
treatment  of  water,  Effluents,  Organic  matter, 
Phytotoxicity. 

The  effects  of  wastewater  from  olive  processing  on 
seed  germination  and  early  plant  growth  of  differ- 
ent vegetable  species  were  examined.  Raw 
wastewater,  wastewater  with  organic  matter  re- 
moved and  deionized  wastewater  were  tested  on 
species  of  ryegrass,  tomato,  green  pea,  bean,  barley 
and  radish  at  different  concentrations.  Results  gen- 
erally indicated  an  inhibitory  effect  on  seed  germi- 
nation and  early  plant  growth  by  all  treatments 
containing  any  kind  of  wastewater.  Of  the  three 
types  of  effluent,  raw  wastewater  had  the  greatest 
depressive  effect,  followed  by  deionized 
wastewater  and  finally  effluent  with  organic 
matter  removed.  Barley  showed  the  least  sensitivi- 
ty to  phytotoxic  effects  while  tomato  was  the  plant 
most  affected.  The  remaining  vegetable  species 
showed  an  intermediate  sensitivity.  (Author's  ab- 
stract) 
W87-05277 


LIVTNG  NEAR  A  REFUSE  DISPOSAL  SITE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

Social  Medicine. 

M.  A.  Omishakin,  and  M.  C.  Sridhar. 

Biocycle  BCYCDK,  Vol.   27,  No.    10,  p  50-51, 

November-December  1986.  2  ref. 

Descriptors:  'Waste  dumps,  'Nigeria,  'Health  ef- 
fects, 'Waste  disposal,  'Public  health,  Odors, 
Urban  areas,  Waste  management. 

A  study  was  conducted  to  determine  the  impact  of 
an  Ibadan,  Nigeria  dump  site  on  the  health  and 
living  conditions  of  those  residing  in  the  area.  The 
study  was  conducted  by  personal  observation  of 
the  site,  discussion  with  officials  and  a  survey  of  45 
families  residing  near  the  dump  site.  About  400 
tons  of  refuse  are  brought  to  the  dump  site  daily, 
mostly  in  the  form  of  organic  waste.  The  major 
nuisances  associated  with  the  site  appear  to  be  flies, 
odor,  smoke  and  mosquitoes.  The  Ibadan  Wastes 
Disposal  Board  is  too  small  to  serve  a  population 
of  two  million.  Lack  of  financing,  poor  working 
conditions  for  employees  and  climate  contribute  to 


this  poor  performance.  The  Board  has  not  been 
able  to  plan  for  alternate  disposal  sites  away  from 
residential  areas,  and,  as  a  result,  refuse  is  piling  up 
as  the  city  continues  to  grow.  Although  the  dump 
area  poses  health  risks,  residents  have  not  tapped 
groundwater  and  a  nearby  stream  is  used  more  as 
an  open  sewer  than  as  a  water  source.  The  govern- 
ment should  periodically  review  existing  disposal 
sites  and  should  either  adopt  cost  effective  hygenic 
disposal  methods  or  shift  the  dump  sites  to  more 
remote  areas.  (Michael-PTT) 
W87-05285 


NITROGEN  FIXATION  IN  AN  OLIGOTRO- 
PHIC,  SALINE  DESERT  LAKE:  PYRAMID 
LAKE,  NEVADA, 

California  Univ.,  Berkeley.  Div.  of  Sanitary,  Envi- 
ronmental,  Coastal,   and   Hydraulic  Engineering. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05304 


EUTROPHICATION  AND  THE  RATE  OF  DEN- 
rTRIFICATION  AND  N20  PRODUCTION  EN 
COASTAL  MARDVE  SEDIMENTS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05306 


RECOLONIZATION  OF  MACROBENTHIC  IN- 
VERTEBRATES IN  A  NIGERIAN  STREAM 
AFTER  PESTICIDE  TREATMENT  AND  ASSO- 
CIATED DISRUPTION, 

Benin  Univ.,  Benin  City  (Nigeria).  Dept.  of  Zoolo- 
gy- 

R.  Victor,  and  A.  E.  Ogbeib. 
Environmental    Pollution    (Series    A)    EPEBD7, 
Vol.  41,  No.  2,  p  25-137,  June  1986.  3  tab,  23  ref. 

Descriptors:  'Standing  crops,  'Macrobenthos, 
•Recolonization,  'Midges,  'Benthic  fauna,  'Nige- 
ria, 'Fish  toxins,  'Insecticides,  'Stream  pollution, 
Pesticide  toxicity,  Ikpoba  River,  Fish  farming, 
Channel  flow,  Invertebrates,  Naidids,  Oligo- 
chaetes,  Farms,  Baetids,  Species  diversity,  Recov- 
ery, Aquatic  habitats,  Taxonomy. 

Recolonization  of  macrobenthic  invertebrates  in  a 
tropical  stream  perturbed  by  pesticide  treatment 
and  associated  human  activities  is  discussed.  The 
benthic  community,  dominated  by  Chironomidae, 
Baetidae  and  Naididae,  was  stable  during  the  pre- 
disruption  phase.  The  disruption  severely  reduced 
the  standing  crop  and  the  diversity  of  macro- 
benthos.  The  recovery  of  the  habitat  was  rapid.  In 
spite  of  low  diversity,  high  densities  of  inverte- 
brates were  recorded  in  the  recolonisation  phase. 
Naidids  and  chironomids  were  the  most  successful 
recolonisers  while  other  groups  recovered  slowly. 
Most  of  the  recolonising  taxa  occured  here  during 
the  pre-disruption  phase  and  there  were  only  a  few 
new  colonisers.  The  succession  of  recolonising  taxa 
was  distinct.  The  abundance  of  naidids  and  chiron- 
omids was  extremely  high  in  the  initial  stages  of 
recolonisation  and  thereafter  decreased  rapidly. 
(Author's-abstract) 
W87-05308 


CHANGES  IN  CARBOHYDRATE  METABO- 
LISM DS  TTLAPIA,  OREOCHROMIS  (SAR- 
OTHERODON)  MOSSAMBICUS,  DURING 
SHORT-TERM  EXPOSURE  TO  DIFFERENT 
TYPES  OF  POLLUTANTS, 
Wilson  Coll.,  Bombay  (India).  Dept.  of  Zoology. 
A.  D.  Dange. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  41,  No.  2,  p  165-177,  June  1986.  4  fig,  27  ref. 

Descriptors:  'Fish  physiology,  'Tilapia,  'Metabo- 
lism, 'Carbohydrates,  'Pollutants,  'Water  pollu- 
tion effects,  'Population  exposure,  Fish  toxins, 
Mercury,  Copper,  DDT,  Insecticides,  Stress, 
Tissue  analysis,  Adaptation,  Heavy  metals,  Hydro- 
carbons, Lethal  limit,  Sublethal  effects. 

During  exposure  of  the  freshwater  fish,  tilapia, 
Oreochromis  (Sarotherodon)  mossambicus,  to 
heavy  metals  (mercury  and  copper),  organochlor- 
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ine  insecticides  (DDT  and  endosulfan)  and  aromat- 
ic hydrocarbons  (naphthalene  and  phenol)  for  up 
to  96  h,  the  lethal  concentrations  of  all  pollutants 
caused  a  substantial  loss  of  liver  and  muscle  glyco- 
gen. This  was  accompanied  by  a  considerable  rise 
on  the  plasma  glucose  levels.  Although  the  suble- 
thal concentrations  generally  failed  to  affect  the 
tissue  glycogen  levels,  the  stress  produced  hyper- 
glycemia, especially  towards  the  end  of  the  expo- 
sure period.  The  most  extensive  effects  were  pro- 
duced by  the  aromatic  hydrocarbons  which,  at 
their  lethal  concentrations,  also  caused  a  reduction 
in  the  liver  weight  by  96  h  exposure.  The  quantita- 
tive differences  in  effects  of  the  three  types  f 
pollutants  are  discussed  in  relation  to  differences  in 
the  capacity  of  fish  tissues  to  metabolise  these 
hazardous  chemicals  and  also  the  physical  activity 
responses  of  the  stressed  fish.  (Author's  abstract) 
W87-05309 


SYNERGISTIC  EFFECTS  OF  ACID  RAIN  AND 
(+  OR  -)-2-(2,4-DICHLOROPHENOXY)  PRO- 
PANOIC ACID  (2,4  DP)  ON  GROWTH,  MINER- 
AL CONTENT  AND  STRESS-INDUCED  ETH- 
YLENE IN  LETTUCE, 

Technical  Univ.   of  Denmark,   Lyngby.   Lab.   of 
Environmental  Science  and  Ecology. 
B.  R.  Larsen. 

Environmental  Pollution  (Series  A)  EPEBD7, 
Vol.  41,  No.2,  p  179-196,  June  1986.  6  fig,  1  tab,  43 
ref. 

Descriptors:  'Synergistic  effects,  'Lettuce,  'Acid 
rain,  'Plant  growth,  'Simulated  rainfall,  'Water 
pollution  effects,  Phytotoxicity,  Hydrogen  ion 
concentration,  Stress,  Crop  yield,  Tissue  analysis, 
Leaves,  Roots,  Ethylene,  Aquaculture,  Minerals. 

Lettuce  grown  hydroponically  in  growth  cham- 
bers was  exposed  daily  for  10  days  to  simulated 
acid  rain  at  pH  3.3,  4.1  and  5.6  with  and  without 
1.5  mg/liter  2,4-DP.  Increasing  acidity  reduced 
contents  of  Mn,  Fe,  Mg  and  Co,  increased  visible 
damage,  but  did  not  affect  yield.  Growth  was 
stimulated  by  2,4-DP  at  pH  4.1  and  5.6  but  inhibit- 
ed at  pH  3.3.  Contents  of  Zn  and  Co,  as  well  as 
visible  damage,  were  affected  in  a  similar  synergis- 
tic way.  Contents  of  stress-ethylene  8  and  18  h 
after  exposure  indicated  that  the  mode  of  action 
for  synergism  may  be  due  to  pH-pKa-dependent 
cuticular  penetration.  (Author's  abstract) 
W87-05310 


CHARACTERISTICS  OF  HG-RESISTANT  BAC- 
TERIA ISOLATED  FROM  MINAMATA  BAY 
SEDIMENT, 

National  Inst,  for  Minamata  Disease,  Minamata 
(Japan).  Dept.  of  Basic  Medical  Science. 
K  Nakamura,  T.  Fujisaki,  and  H.  Tamashiro. 
Environmental  Research  ENVRAL,  Vol.  40,  No. 
1,  p  58-67,  June  1986.  1  fig,  9  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Mercury, 
'Japan,  'Minamata  Bay,  'Sendai  Bay,  'Marine 
sediments,  'Pseudomonas,  'Marine  bacteria, 
Heavy  metals,  Growth,  Volatility,  Industrial 
wastewater,  Inorganic  compounds,  Organic  com- 
pounds, Tolerance,  Marine  environment. 

Seventy-two  strains  of  Hg-resistant  bacteria  (Pseu- 
domonas) were  isolated  on  agar  plates  containing 
40  micrograms/ml  of  HgC12  from  Minamata  Bay 
sediment,  which  was  heavily  polluted  with  mercu- 
ry (45.8  micrograms/g).  The  minimal  inhibitory 
concentrations  (MICs)  of  mercurial  compounds 
were  determined  for  the  Hg-resistant  pseudomon- 
ads  and  65  strains  (Pseudomonas  sp.,  Bacillus  sp., 
Vibrio  sp.,  and  Corynebacterium  sp.)  isolated  from 
Sendai  Bay  Sediment  (1  microgram/g  of  mercury) 
as  control.  The  MICs  to  HgC12,  CH3HgCl, 
C2H5HgCl,  C3H7HgCl,  and  C6H5HgOCOCH3 
for  the  Hg-resistant  pseudomonads  from  Minamata 
Bay  were  significantly  higher  than  those  of  strains 
from  Sendai  Bay.  The  volatilization  from  liquid 
culture  containing  20  micograms/ml  of  HgC12  was 
observed  in  all  of  the  Hg-resistant  pseudo-monads 
from  Minamata  Bay  (70  strains).  The  mean  loss  of 
mercury  from  liquid  culture  was  60.4  plus  or  minus 
17.3%.  Further  study  is  warranted  to  determine 
what  role  the  Hg-resistant  bacteria,  particularly  the 
Pseudomonas  sp.,  play  in  the  mercury  cycle  in 
Minamata  Bay.  (Author's  abstract) 


W87-05312 


EFFECTS  OF  CALCIUM  AND  MAGNESIUM 
IONS  ON  THE  TOXICITY  OF  CADMIUM  TO 
THE  EGG  OF  THE  TELEOST,  ORYZIAS  LA- 
TIPES, 

Toyama  Univ.  (Japan).  Biological  Inst. 
H.  Michibata,  S.  Sahara,  and  M.  K.  Kojima. 
Environmental  Research  ENVRAL,  Vol.  40,  No. 
1,  p  1 10-1 14,  June  1986.  2  fig,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Calcium, 
•Magnesium,  'Cadmium,  'Toxicity,  'Fish  eggs, 
•Teleosts,  Fish  toxins,  Spawning,  Mortality,  Hy- 
drogen ion  concentration,  Ions,  Fish  ponds,  Alka- 
linity, Reproduction,  Heavy  metals. 

The  effects  of  calcium  and  magnesium  ions  on  the 
toxicity  of  cadmium  to  the  eggs  of  the  freshwater 
teleost,  Oryzias  latipes,  were  determined.  Blastulae 
were  immersed  in  free  medium,  low-Ca  medium, 
high-Ca  medium,  low-Mg  medium,  and  high-Mg 
medium  with  cadmium  chloride  at  10.0  mg/liter  in 
each  solution.  Almost  all  eggs  died  within  24  hours 
in  either  free  medium  or  low-Mg  medium,  but 
high-Ca  medium  decreased  mortality  remarkably: 
79.9%  of  the  eggs  survived.  On  the  other  hand, 
there  was  no  statistically  significant  difference  be- 
tween the  cadmium  content  of  the  eggs  kept  in  Ca- 
containing  media  and  those  in  Mg-containing 
media  at  the  corresponding  molar  concentrations. 
The  present  results  revealed  that  of  the  two  hard- 
ness constituents,  calcium  ions  contributed  to  the 
supression  of  the  cadmium  toxicity  while  magnesi- 
um ions  did  not.  (Author's  abstract) 
W87-05313 


ULTRASTRUCTURAL  CHANGES  IN  GLLLS  OF 
SAROTHERODON  MOSSAMBICUS  TREATED 
WITH  CHICKEN  MANURE, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Anatomy. 

W.  K.  Liu,  and  M.  H.  Wong. 

Environmental  Research  ENVRAL,  Vol.  40,  No. 

1,  p  164-171,  June  1986.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Tissue  analysis,  'Water  pollution  ef- 
fects, 'Waste  disposal,  'Manure,  'Gills,  'Fish  dis- 
eases, 'Fish  food,  Fish  physiology,  Growth,  Yield, 
Activated  sludge,  Carp,  Manganese,  Copper,  Zinc, 
Lead,  Iron,  Animal  wastes,  Diets. 

Sarotherodon  mossambicus  were  a  fed  a  chicken 
manure  (60%)  supplementary  diet  for  4  weeks 
under  laboratory  conditions,  and  significantly 
higher  (P  <  0.05)  concentrations  of  Mn,  Fe,  Cu, 
Pb,  and  Zn  were  obtained  in  the  gills  of  the  treated 
fish.  Ultrastructural  changes  including  separation 
of  the  epithelium  from  the  pillar  cell  system  and 
subsequently  increasing  the  blood-water  barrier, 
necrosis  of  lamellar  cells,  collapse  of  lamellar 
blood  spaces,  and  hyperplasia  of  interlamellar  cells 
were  found  in  the  lamellae  of  the  gills  of  the 
treated  fish.  (Author's  abstract) 
W87-05314 


ALGAL  COMMUNITIES  OF  SPRINGS  AND 
STREAMS  IN  THE  MT.  ST.  HELENS  REGION, 
WASHINGTON,  U.S.A.  FOLLOWING  THE 
MAY  1980  ERUPTION, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Botany  and  Range  Science. 

S.  R.  Rushforth,  L.  E.  Squires,  and  C.  E.  Cushing. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  2,  p 

129-137,  June  1986.  3  fig,  4  tab,  43  ref.  NSF  Grant 

DEB-8021374. 

Descriptors:  'Water  pollution  effects,  'Volcanoes, 
•Mount  St.  Helens,  'Washington,  'Diatoms, 
'Springs,  'Streams,  Algae,  Fluvial  sediments, 
Cyanophyta,  Chlorophyta,  Chrysophyta,  Catch- 
ment areas,  Stream  succession,  Debris,  Gravity 
flows,  Ecosystems. 

Mt.  St.  Helens  erupted  violently  on  May  18,  1980 
causing  enormous  damage  to  both  terrestial  and 
aquatic  ecosystems.  The  initial  explosion  evaporat- 
ed, scoured  or  buried  all  springs  and  streams  in  the 
blast  impact  area.  Ash  fall  and  erosion  from  defoli- 
ated hillsides  subsequently  filled  most  of  the  lotic 


habitats  with  organic  debris  and  volcanic  ash.  Re- 
colonization  of  springs  and  streams  by  algae  oc- 
curred quickly  in  areas  where  erosion  through  the 
ash  progressed  down  the  bedrock.  Within  the  15 
months  or  less  of  the  eruption,  algal  communities 
were  established  throughout  the  blast  impact  area. 
However,  as  a  result  of  the  initial  and  continued 
disturbance  these  communities  remained  in  an 
early  successional  stage.  Floral  assemblages  were 
highly  variable  except  that  they  were  composed 
mostly  of  diatoms,  with  Achnanthes  minutissima 
dominating  most  lotic  sites.  Springs  showed  the 
most  rapid  development  toward  stable  floras.  (Au- 
thor's abstract) 
W87-05315 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  1,  RECOMMENDATIONS. 

World    Health    Organization,    Geneva    (Switzer- 
land). 
For  primary  bibliographic  entry  see  Field  5F. 

W87-05332 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  2,  HEALTH  CRITERIA  AND  OTHER 
SUPPORTING  INFORMATION. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05333 


LOST  LOONS  OF  THE  NORTHERN  LAKES, 

R.  Alvo. 

Natural  History  NAHIAX,  Vol.  95,  No.  9,  p  58-65, 

September  1986. 

Descriptors:  'Water  fowl,  'Reproduction,  'Loons, 
•Water  pollution  effects,  *Acid  rain,  'Lakes, 
•Lake  acidification,  Rainfall,  Bird,  Air  pollution, 
Acidic  water,  Mortality,  Environmental  effects, 
Food  habits. 

Increasing  acidification  of  northern  lakes  is  threat- 
ening loon  populations.  Loons  nest  on  the  shores 
of  lakes  and  are  opportunistic  feeders,  eating  fish, 
amphibians,  crustaceans,  and  other  freshwater  and 
marine  invertebrates  as  well  as  vegetation.  A  four- 
year  study  on  the  effects  of  lake  acidification  on 
loon  breeding  success  was  begun  in  1982  in  Ontar- 
io, where  lake  pH  levels  are  as  low  as  4.0.  It  was 
found  that  healthy  lakes  had  proportionately  more 
successful  breeding  pairs  than  did  acidic  lakes; 
62%  of  broods  on  acidic  lakes  died,  while  only 
14%  died  on  healthy  lakes,  and  intermediate  lakes 
lost  20%  of  the  broods.  It  is  suggested  that  loss  of 
fish  on  acidic  lakes  is  responsible  for  the  low 
survival  rate.  (Doria-PTT) 
W87-05337 


SCHISTOSOMIASIS:      A      MAJOR      WORLD 
SCOURGE  WITH  FEW  SIGNS  OF  HOPE, 

Hospital  for  Tropical  Diseases,  London  (England). 

Dept.  of  Clinical  Tropical  Medicine. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05344 


PARASITE-DERIVED  HAZARDS  FOR 

CATTLE,  SWINE  AND  POULTRY  FROM 
WATER  USED  FOR  DRINKING  AND  CLEAN- 
ING PURPOSES  (PARASLTENBEDINGTE  RI- 
SIKEN  FUR  RINDER,  SCHWEINE  UND 
HUHNER  DURCH  TRANK-  UND  BRAUCH- 
WASSER), 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Parasito- 
logie. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05374 


FACTORS  AFFECTLNG  HIGH-OXYGEN  SUR- 
VIVAL OF  HETEROTROPHIC  MICROORGA- 
NISMS FROM  AN  ANTARCTIC  LAKE, 

Tennessee    Univ.,    Knoxville.    Inst,    for    Applied 

Microbiology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05393 
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CADMIUM-  AND  MERCURY-RESISTANT  BA- 
CHXUS  STRAINS  FROM  A  SALT  MARSH 
AND  FROM  BOSTON  HARBOR, 

Brandeis  Univ.,  Waltham,  MA.  Rosenstiel  Basic 

Medical  Sciences  Research  Center. 

I.  Mahler,  H.  S.  Levinson,  Y.  Wang,  and  H.  O. 

Halvorson. 

Applied       and      Environmental      Microbiology 

AEMIDF,  Vol.  52,  No.  6,  p  1293-1298,  December 

1986.  4  fig,  4  tab,  36  ref.  EPA  Grant  R81-1702-01- 

0. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  •Cadmium,  •Mercury,  'Bacteria,  *Salt 
marshes,  *Boston  Harbor,  *Fate  of  pollutants, 
•Toxicity,  Enzymes,  Heavy  metals,  Transport, 
DNA,  Isolation,  Harbors,  Bioindicators. 

Over  the  past  decade,  heavy-metal  pollution  of 
near-shore  and  fresh  water  has  been  increasingly 
recognized  as  a  serious  health  problem.  We  are 
concerned  with  the  isolation  of  Cd-  and  Hg-resist- 
ant  bacteria  from  polluted  waters,  the  mechanisms 
of  their  resistance,  the  genetic  determinants  in- 
volved, the  transfer  of  resistance  to  sensitive 
microorganisms,  metal-resistant  bacteria  as  an 
index  of  a  polluted  environment,  and  the  possible 
use  of  such  bacteria  to  clean  up  an  environment. 
Bacteria  resistant  to  cadmium  or  mercury  or  both 
were  isolated  from  the  Great  Sippewissett  Marsh 
(Cape  Cod,  Mass.)  and  from  Boston  Harbor.  Many 
of  these  metal-resistant  isolates  were  gram-positive 
aerobic  sporeformers,  although  not  necessarily  iso- 
lated as  spores.  Although  several  of  the  isolated 
strains  bore  plasmids,  cadmium  and  mercury  resist- 
ances appeared  to  be,  for  the  most  part,  chromoso- 
mally  encoded.  DNA  sequence  homology  of  the 
gram-positive  cadmium-  and  mercury-resistant  iso- 
lates was  not  demonstrable  with  metal  resistance 
genes  from  plasmids  of  either  gram-positive 
(pI258)  or  gram-negative  (pDB7)  origin.  Cadmium 
resistance  of  all  the  marsh  isolates  tested  resulted 
from  reduced  Cd(2+)  transport.  On  the  other 
hand,  three  cadmium-resistant  harbor  isolates  dis- 
played considerable  influx  but  no  efflux  of 
Cd(2+).  Hg-resistant  strains  detoxified  mercury  by 
transforming  Hg(2+)  to  volatile  HgO  via  mercuric 
reductase.  (Alexander-PTT) 
W87-05395 


ISOLATION  OF  HALOTOLERANT  THERMUS 
SPP.  FROM  SUBMARINE  HOT  SPRINGS  IN 
ICELAND, 

Iceland  Univ.,  Reykjavik.  Biological  Inst. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-05396 


COMPOSITION,  DISTRD3UTION  AND  NEU- 
TRALIZATION OF  ACTD  RAIN  DERIVED 
FROM  MASAYA  VOLCANO,  NICARAGUA, 

Dartmouth  Coll.,  Hanover,  NH.  Dept.  of  Earth 

Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05408 


EPISODIC  POLLUTION  -  A  COMPARISON  OF 
BRIEF  AND  CONTINUOUS  EXPOSURE  OF 
RAINBOW  TROUT  TO  CADMIUM, 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
D.  Pascoe,  and  N.  A.  M.  Shazili. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  12,  No.  3,  p  189-198,  December 
1986.  3  fig,  4  tab,  18  ref. 

Descriptors:  *Water  pollution  effects,  'Population 
exposure,  'Comparison  studies,  'Rainbow  trout, 
•Cadmium,  *Toxicity,  Trout  fry,  Heavy  metals, 
Survival,  Risk  assessment,  Fish,  Acute  exposure, 
Trout,  Fish  physiology. 

Environmental  quality  standards  and  permissible 
emission  levels  for  pollutants  entering  water  are 
generally  established  by  considering  the  results  of 
laboratory  based  toxicity  tests  with  aquatic  ani- 
mals, particularly  fish.  Almost  invariably  these 
tests,  whether  acute  or  chronic  in  nature,  involve 
the  continuous  exposure  of  test  animals  to  a  fixed 
concentration  of  the  chemical  and  the  calculation 
of  median  lethal  times  or  other  response  criteria 


under  strictly  controlled  water  quality  conditions. 
The  toxicity  of  cadmium  to  rainbow  trout  fry 
resulting  from  brief  or  continuous  exposure  is  com- 
pared. Results  of  tests  involving  brief  cadmium 
exposure  followed  by  restoration  to  clean  water 
indicate  that  postexposure  mortalities  may  result 
from  contact  for  as  little  as  32  min  to  1.0  mg  Cd/ 
liter  or  10  min  to  10  mg  Cd/liter.  These  results 
highlight  the  inadequacy  of  standard  toxicity  tests 
in  predicting  the  consequences  of  an  episodic  pol- 
lution incident  such  as  that  resulting  perhaps  from 
an  accidental  spillage.  For  example,  the  median 
lethal  time  (LT50)  following  contmuous  exposure 
to  1.0  mg  Cd/liter  is  1900  min  whereas  exposure 
for  only  32  min  will  ultimately  result  in  50% 
mortality.  The  term  median  postexposure  lethal 
time  (peLT50)  is  proposed  as  a  means  of  assessing 
and  comparing  the  results  of  brief  exposure  to  a 
pollutant  and  it  is  suggested  that  brief  or  episodic 
exposure  tests  should  be  incorporated  into  the 
hazard  evaluation  process.  (Alexander-PTT) 
W87-05410 


EFFECTS   OF   LONG-TERM   EXPOSURE   TO 
PENTACHLOROPHENOL     ON     THE     FREE 
AMINO    ACTD    POOL    AND    ENERGY    RE- 
SERVES OF  THE  FRESHWATER  AMPHIPOD 
GAMMARUS      PSEUDOLIMNAEUS      BOUS- 
FDZLD  (CRUSTACEA,  AMPHD?ODA), 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
R.  L.  Graney,  and  J.  P.  Giesy. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  12,  No.  3,  p  233-251,  December 
1986.    2    fig,    7    tab,    77    ref.    NOAA    Grant 
NA82RAH00002-ORD-32049. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Pentachlorophenol,  'Amino  acids, 
•Amphipods,  'Energy,  Crustaceans,  Phenols,  Tox- 
icity, Growth,  Reproduction,  Invertebrates,  Pro- 
teins. 

The  presence  of  toxic  chemicals  in  the  aquatic 
environment  has  created  the  need  to  develop  meth- 
ods for  assessing  the  potential  affect  of  these  con- 
taminants on  the  health  of  individual  organisms, 
populations,  and/or  communities.  Typically  this 
has  entailed  measuring  long-term  reproductive  and 
growth  effects  and  changes  in  community  struc- 
ture. Since  these  methods  can  be  expensive  and 
time  consuming,  the  development  of  short-term 
biochemical  indicators  of  sublethal  toxicant-in- 
duced stress  (BIS)  has  been  receiving  increased 
attention.  The  freshwater  amphipod  Gammarus 
pseudolimnaeus  was  exposed  for  45  days  to  pen- 
tachlorophenol (PCP).  The  total  concentration  of 
free  ammo  acids  (FAA)  decreased  significantly 
after  5  days  exposure  to  0.77  or  1.25  mg  PCP/liter. 
Exposure  to  PCP  had  no  effect  on  the  relative 
concentrations  of  individual  amino  acids  exposed 
to  0.77,  1.06,  or  1.25  mg  PCP/liter.  Whole  body 
concentrations  of  glycogen,  protein,  and  caloric 
content  were  significantly  decreased  after  15  days 
and  lipid  content  after  30  days  exposure  to  0.77  mg 
PCP/liter.  Since  energy  reserves  and  caloric  con- 
tent were  not  measured  on  the  5th  day  of  PCP 
exposure,  the  relative  sensitivity  of  FAA  as  a  bio- 
chemical indicator  of  toxicant-induced  stress 
cannot  be  compared  directly.  However,  since  re- 
ductions in  growth  and/or  energy  reserves  can 
significantly  influence  the  fecundity  of  amphipods, 
alterations  in  the  FAA  pool  are  indicative  of  future 
adverse  effects  on  the  organism.  The  use  of  alter- 
ations in  the  concentration  of  FAA  is  discussed 
with  respect  to  its  application  as  a  biochemical 
indicator  of  toxicant  exposure  in  freshwater  inver- 
tebrates. (Alexander-PTT) 
W87-05412 


INFLUENCE  OF  SIZE  ON  ION  REGULATION 
AND  SEA-WATER  SURVIVAL  OF  ACID-EX- 
POSED COHO  SALMON  SMOLTS  (ONCOR- 
HYNCHUS  K3SUTCH), 

Simon  Fraser  Univ.,  Burnaby  (British  Columbia). 
Dept.  of  Biological  Sciences. 
J.  F.  F.  Powell,  and  B.  A.  McKeown. 
Comparative   Biochemistry  and   Physiology   (C), 
Vol.  85,  No.  2,  p  369-373,  1986.  1  fig,  4  tab,  22  ref. 

Descriptors:  'Water  pollution  effects,  'Salmon 
smolts,  'Salmonids,  'Population  exposure,  'Acid 


exposure,  'Survival,  'Tolerance,  'Seawater,  'Ion 
regulation,  Size,  Adaptation,  Coho  salmon,  Smolts, 
Fish  physiology. 

Evidence  of  a  size-related  influence  on  sea-water 
adaptation  in  salmonids  has  led  to  a  concern  that 
acid  exposure  prior  to  entry  into  sea-water  may 
further  influence  the  sea-water  adaptability  of 
smaller  fish.  Coho  salmon  smolts  (Oncorhynchus 
kisutch)  were  exposed  to  acidified  soft  waters  for 
up  to  three  weeks.  Subsamples  of  these  fish  were 
subjected  to  a  sea- water  challenge  test  after  1,  2  or 
3  weeks.  Larger  fish  were  found  to  tolerate  longer 
periods  of  acid  exposure.  This  size-dependent  sur- 
vival of  larger  fish  was  further  influenced  as  fish 
were  subjected  to  a  sea-water  challenge  test.  Ion 
regulatory  mechanisms  were  also  shown  to  be 
related  to  size  and  duration  of  acid  exposure.  (Au- 
thor's abstract) 
W87-05422 


COMPARATIVE  STUDIES  ON  CHANGES  IN 
LD7D3  COMPOSITION  AND  SOME  HISTO- 
LOGICAL RESPONSES  OF  GDLLS  FROM 
CARP  BY  EXPOSURE  TO  ACUTE  LEVEL  OF 
SURFACTANTS, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
H.  Nakanishi,  J.  Takebayashi,  T.  Tsuda,  S.  Aoki, 
and  S.  Fukui. 

Comparative  Biochemistry  and  Physiology  (C), 
Vol.  85,  No.  2,  p  375-379,  1986.  5  fig,  4  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Lipids, 
'Surfactants,  'Carp,  'Gills,  'Population  exposure, 
'Tissue  analysis,  Comparison  studies,  Fatty  acids, 
Fish,  Fish  physiology,  Toxicity,  Histology. 

A  variety  of  surfactants  have  been  widely  used  in 
many  fields  including  industry,  household  and  agri- 
culture. Much  work  has  been  done  on  the  toxicity 
of  these  surfactants  but  the  evaluation  of  surfac- 
tants in  water  has  been  mainly  investigated  from  a 
standpoint  of  their  lethal  effects  to  biological  sam- 
ples such  as  fish  and  bacterial  flora  and  their  bio- 
logical degradation  in  aqueous  environments.  Carp 
(Cyprinus  carpio)  were  exposed  to  four  surfactants 
at  the  concentration  of  0.02  mM  (dodecylbenzene- 
sulfonate  (DBS);  7  mg/1,  sodium  laurylsulfonate 
(LNa);  5.7  mg/1,  sodium  stearate  (SNa);  6.1  mg/1, 
nonylphenyl  ethoxylate  (EN);  13.2  mg/1).  The 
changes  in  lipid  composition  of  the  gill  were  com- 
pared. No  change  in  fatty  acid  composition  of 
neutral  lipids  and  complex  lipids  occurred  after 
exposure  to  SNa,  whereas  changed  did  occur  after 
DBS,  EN  and  LNa.  In  the  single  case  of  exposure 
to  DBS,  the  content  of  phosphatidylcholine  was 
significantly  increased  as  compared  to  control  gills. 
The  ratio  cholesterol/total  phospholipid  and  the 
ratio  unsaturated  fatty  acid/saturated  fatty  acid 
were  not  changed  after  exposure  to  all  surfactants 
tested.  The  order  of  gill  damages  was  DBS  >  LNa 
>  SNa  >  EN.  (See  also  W87-05424)  (Alexander- 
PTT) 
W87-05423 


CHANGES  IN  LIPID  COMPOSITION  AND 
SOME  PATHOLOGICAL  RESPONSES  OF 
ROUND  CRUCIAN  CARP  GILLS  BY  THE  EX- 
POSURE TO  ACUTE  LEVELS  OF  DODECYL- 
BENZENESULFONATE, 

Shiga  Prefectural  Inst,  of  Public  Health  and  Envi- 
ronmental Science,  Otsu  (Japan). 
H.  Nakanishi,  J.  Takebayashi,  T.  Tsuda,  B. 
Nakagawa,  and  S.  Fukui. 

Comparative  Biochemistry  and  Physiology  (C), 
Vol.  85,  No.  2,  p  381-383,  1986.  1  fig,  2  tab,  14  ref. 

Descriptors:  'Water  pollution  effects,  'Lipids, 
'Carp,  'Gills,  'Population  exposure,  'Acute  expo- 
sure, 'Dodecylbenzenesulfonate,  Fish,  Fish  physi- 
ology, Fatty  acids,  Histology,  Surfactants. 

Although  the  literature  contains  numerous  studies 
on  the  histopathological  effect  of  a  variety  of  sub- 
stances on  the  gills,  including  heavy  metals,  deter- 
gent and  insecticide  little  is  available  on  the  change 
in  lipid  composition  in  gills.  The  aim  of  this  investi- 
gation was  to  study  the  acute  effects  of  dodecyl- 
benzenesulfonate on  gills  of  round  crucian  carp 
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with  emphasis  on  the  changes  in  lipid  composition, 
as  well  as  the  pathological  responses.  Round  cru- 
cian carp  (Carassius  carassius  grandoculis)  were 
exposed  to  7  mg/1  dodecylbenzenesulfonate.  All 
fish  died  within  5  hr.  The  greatest  changes  in  fatty 
acid  composition,  especially  polyunsaturated  fatty 
acids  of  neutral  lipids  and  complex  lipids  in  gill, 
were  observed.  The  total  phospholipids  were  di- 
minished, but  the  total  cholesterol  and  the  choles- 
terylester  were  not  diminished.  The  epithelial  walls 
of  the  secondary  lamellae  were  broken  and  fused. 
(See  also  W87-05423)  (Alexander-PTT) 
W87-05424 


ANTIOXIDANT   ENZYME   ACTIVITIES   AND 

MALONDIALDEHYDE,  GLUTATHIONE  AND 

METHEMOGLOBIN    CONCENTRATIONS    IN 

CHANNEL  CATFISH  EXPOSED  TO  DEF  AND 

N-BUTYL  MERCAPTAN, 

Duke  Univ.,  Durham,  NC.  School  of  Forestry  and 

Environmental  Studies. 

E.  Mather-Mihaich,  and  R.  T.  Di  Giulio. 

Comparative   Biochemistry  and   Physiology  (C), 

Vol.  85,  No.  2,  p  427-432,   1986.  4  tab,  37  ref. 

Descriptors:  *Water  pollution  effects,  'Enzymes, 
•Catfish,  *Herbicides,  'Organophosphorus  com- 
pounds, 'Metabolism,  'Population  exposure,  Free 
radicals,  Toxicity,  Fish,  Fish  physiology. 

It  is  becoming  apparent  that  many  environmental 
toxicants  function  through  free-radical  or  related 
oxidant-mediated  reactions.  Redox  cycling  of  a 
cellular  reductant,  such  as  NADPH,  with  a  xeno- 
biotic  results  in  a  xenobiotic  free  radical.  This 
radical  species  is  then  able  to  reduce  molecular 
oxygen  to  oxygen-based  free  radicals  while  regen- 
erating the  original  xenobiotic  moiety  which  is 
capable  of  redox  cycling  again.  Indicators  of  free- 
radical  or  oxidant-mediated  responses  were  quanti- 
fied in  channel  catfish,  Ictalurus  punctatus,  ex- 
posed to  the  organophosphorus  herbicide  DEF 
and  its  metabolite,  n-butyl  mercaptan  (nBM).  The 
activities  of  the  antioxidant  enzymes  superoxide 
dismutase  (SOD),  glutathione  peroxidase  (GPX) 
and  catalase  did  not  vary  significantly  with  toxi- 
cant or  dose.  The  concentrations  of  reduced  gluta- 
thione (GSH)  and  malondialdehyde  (MDA)  did 
not  vary  significantly  with  toxicant  or  dose.  The 
percentage  of  methemoglobin  increased  in  the 
nBM-exposed  fish  with  dose,  up  to  16.5%  of  total 
hemoglobin.  The  DEF-exposed  catfish  had  no  sig- 
nificant increases  in  methemoglobin  compared  to 
controls.  (Alexander-PTT) 
W87-05425 


EFFECT  OF  FLUORIDE  ON  UPTAKE  OF  D- 
GLUCOSE  BY  ISOLATED  EPITHELIAL 
CELLS  OF  RAT  EMTESTTNE, 

Industrial  Toxicology  Research  Centre,  Lucknow 

(India). 

R.  M.  Shayiq,  and  A.  M.  Kidwai. 

Environmental  Research  ENVRAL,  Vol.  41,  No. 

2,  p  388-399,  December  1986.  10  fig,  1  tab,  33  ref. 

Descriptors:  'Water  pollution  effects,  'Fluorides, 
•Drinking  water,  'Bioaccumulation,  'Glucose, 
'Epithelial  cells,  Inhibition,  Accumulation,  Trans- 
port, Lactic  acid,  Sugars,  Metabolism,  India. 

The  effect  of  fluoride  on  human  health  stems  large- 
ly from  fluoride  present  in  drinking  water.  In  India 
where  a  large  population  is  exposed  to  high  fluo- 
ride levels  in  the  water  (0-0.62  mM),  individuals 
have  reached  a  state  of  balance.  Inhibition  on 
uptake  of  D-glucose  by  isolated  intestinal  epithelial 
cells  (HEC)  was  observed  when  the  fluoride  con- 
centration ranged  between  0.25  and  5  mM.  Active 
transport  was  almost  completely  inhibited  at  5 
mM.  When  CaC12  was  added  to  fluoride,  the  inhib- 
itory effect  on  glucose  uptake  was  abolished. 
Preincubation  of  HEC  with  different  concentra- 
tions of  fluoride  (2.5-5.0  mM)  for  different  intervals 
of  time  (2-20  min)  at  different  pH  levels  (6.2-7.8) 
and  temperatures  (0-37  C)  revealed  that  the  condi- 
tions which  led  to  higher  uptake  of  fluoride  by 
HEC  produced  maximum  inhibition.  The  degree  of 
inhibition  was  not  appreciably  altered  by  a  change 
in  glucose  concentrations.  A  concentration-de- 
pendent effect  of  fluoride  on  lactic  acid  and  carbon 
dioxide  production  by  HEC  was  also  observed. 
(Alexander-PTT) 


W87-05426 


EXPERIMENTAL  LEAD  TOXICITY  IN  THE 
RING-NECKED  DUCK, 

Florida  Univ.,  Gainesville.  Dept.  of  Physiological 

Sciences. 

M.  Mautino,  and  J.  U.  Bell. 

Environmental  Research  ENVRAL,  Vol.  41,  No. 

2,  p  538-545,  December  1986.  3  fig,  1  tab,  17  ref. 

Descriptors:  'Water  pollution  effects,  'Lead  toxic- 
ity, 'Ducks,  'Tissue  analysis,  'Enzymes,  'Heavy 
metals,  'Lead,  Toxicity,  Waterfowl. 

Lead  exposure  has  been  proven  to  impair  the  enzy- 
matic reactions  of  heme  synthesis  resulting  in  the 
elevation  or  excretion  of  intermediary  metabolites. 
Determination  of  enzyme  activity  and  quantifica- 
tion of  metabolite  concentration  have  been  re- 
searched as  a  means  of  evaluating  lead  toxicosis. 
The  determination  of  blood  lead  concentration  is 
the  reference  standard  for  monitoring  lead  expo- 
sure. Ring-necked  ducks  (Aythya  collaris)  were 
administered  a  single  lead  shot  by  gastric  intuba- 
tion. At  weekly  intervals  over  a  7-week  period,  the 
birds  were  weighed  and  blood  samples  obtained 
for  measurement  of  hematocrit,  free  erythrocyte 
protoporphyrin  (FEP),  blood  lead  and  delta-amin- 
olevulinic  acid  dehydratase  (delta-ALAD)  activi- 
ty. The  birds  were  fluoroscoped  weekly  to  ensure 
that  the  pellets  had  been  retained.  Blood  lead  con- 
centrations peaked  1  week  after  dosing  at  a  con- 
centration of  7.75  microgram/ml  and  then  fell  to 
control  levels  by  Week  4.  FEP  concentrations  in 
the  treated  ducks  also  peaked  1  week  after  dosing 
at  levels  which  were  roughly  1200%  of  control 
concentrations.  The  return  of  FEP  concentrations 
to  normal  paralleled  blood  lead.  ALAD  activity 
was  inhibited  by  approximately  85%  by  Week  1; 
however,  there  was  a  gradual  but  steady  recovery 
of  ALAD  activity  through  Week  7.  Four  of  the 
treated  birds  died  within  2  to  3  weeks  of  lead 
administration.  Physical  signs  of  lead  toxicity  were 
maximal  7  to  10  days  postdosing  and  included 
ataxia,  loss  of  body  weight,  impaction  of  the  upper 
gastrointestinal  tract,  and  bile  green  diarrhea.  In 
surviving  birds,  overt  signs  of  toxicity  declined 
with  time  and  all  birds  appeared  normal  by  Week 
7.  (Alexander-PTT) 
W87-05427 


EVIPACT  OF  PHOSPHAMIDON  ON  THE  CAR- 
BOHYDRATE METABOLISM  OF  A  FRESH- 
WATER PRAWN,  MACROBRACHIUM  LA- 
MARREI, 

Gorakhpur  Univ.  (Inida).  Pollution  Relevant  Re- 
scsrch  I  sh 

Omkar,  V.  B.  Upadhyay,  and  G.  S.  Shukla. 
Environmental  Research  ENVRAL,  Vol.  41,  No. 
2,  p  591-597,  December  1986.  1  tab,  37  ref. 

Descriptors:  'Phosphamidon,  'Water  pollution  ef- 
fects, 'Prawns,  'Crustaceans,  'Carbohydrates, 
•Metabolism,  'Tissue  analysis,  'Bioassay,  Pesti- 
cides, Toxicity,  Sugars,  Population  exposure. 

Growing  awareness  of  the  environmental  pollution 
by  organochlorinated  pesticides  increased  the  utili- 
zation of  organophosphorus  and  carbamate  com- 
pounds. But  as  a  consequence  of  their  excessive  use 
in  agriculture  and  public  health,  these  compounds 
cause  the  contamination  of  water  bodies  and  thus 
create  hazards  to  the  nontarget  aquatic  organisms. 
Bioassay  tests  have  shown  the  compounds  to  be 
very  toxic  to  aquatic  organisms  including  various 
species  of  crustaceans.  The  effects  of  a  lethal  (96  hr 
LC50)  and  two  sublethal  (40  and  80%  of  96  hr 
LC50)  doses  of  phosphamidon  on  hepatic  and 
muscle  glycogen  values  and  blood  glucose  level  of 
a  freshwater  prawn,  Macrobrachium  lamarrei  (H. 
Milne  Edwards)  were  studied.  Pesticide  exposure 
depleted  the  glycogen  values  in  both  tissues  while 
the  blood  glucose  level  was  elevated  up  to  72  hr, 
after  which  it  was  decreased.  The  probable  expla- 
nations of  phosphamidon-induced  changes  are  dis- 
cussed. (Alexander-PTT) 
W87-05428 


CHRONIC  EXPOSURE  TO  ALDICARB-CON- 
TAMINATED  GROUNDWATER  AND  HUMAN 
IMMUNE  FUNCTION, 


Centers  for  Disease  Control,  Atlanta,  GA.  Epide 

miology  Program  Office. 

M.  C.  Fiore,  H.  A.  Anderson,  R.  Hong,  R. 

Golubjatnikov,  and  J.  E.  Seiser. 

Environmental  Research  ENVRAL,  Vol.  41,  No 

2,  p  633-645,  December  1986.  1  fig,  6  tab,  17  ref 

Descriptors:  'Water  pollution  effects,  'Populatioi 
exposure,  'Chronic  exposure,  'Aldicarb,  'Ground 
water  pollution,  'Human  immune  function,  Pesti 
cides,  Carbamates,  Antigens,  Immunodysfunction 
Wisconsin,  Groundwater. 

Aldicarb,  a  carbamate  insecticide-nematocide,  ha 
been  used  extensively  in  the  United  States  anc 
throughout  the  world  since  its  introduction  in  thi 
1960s.  In  its  pure  form,  this  highly  water-solubli 
pesticide  is  extremely  toxic  with  a  reported  LD5( 
of  about  1  mg/kg  in  mice.  In  the  environment 
aldicarb  is  rapidly  degraded  into  its  major  metabo 
lites  aldicarb  sulfoxide  and  sulfone.  Aldicarb  ha 
not  been  reported  to  bio-accumulate  in  the  envi 
ronment  or  in  humans.  Aldicarb  has  been  a  knowi 
groundwater  contaminant  in  Wisconsin  since  1981 
To  asses  the  effects  of  chronic  ingestion  of  low 
level  aldicarb-contaminated  groundwater  (<  6 
ppb)  on  the  immune  function  of  humans,  we  identi 
fied  50  women,  ages  18  to  70,  with  no  knowi 
underlying  reason  for  immunodysfunction 
Twenty-three  of  these  women  (exposed  group 
consumed  groundwater  with  detectable  levels  o 
aldicarb,  and  27  (unexposed  group)  consume* 
water  from  a  source  with  no  detectable  levels  o 
aldicarb.  Data  were  collected  on  each  woman' 
health  status,  immune  function,  and  fluid  intake 
Exposed  women  as  compared  with  unexpose* 
women  showed  an  elevated  stimulation  assay  re 
sponse  to  the  antigen  Candida  (P  <  0.02,  t  test) 
The  exposed  group  had  increased  numbers  of  Tl 
cells  (P  <  0.05,  t  test),  an  increased  percentage  o 
total  lymphocytes  as  T8  cells  (P  <  0.02,  t  test) 
and  a  decreased  ratio  of  T4:T8  cells  (P  <  0.02, 
test).  Our  results  suggest  an  association  betweei 
consumption  of  aldicarb-contaminated  groundwat 
er  and  abnormalities  in  T-cell  subsets  in  womei 
with  otherwise  intact  immune  systems.  (Alexander 
PTT) 
W87-05429 


STRONG  PROBABILITY  OF  LETHAL  TOXICI 
TY  EN  THE  BLUE-GREEN  ALGA  MICROCYS 
ITS  VmiDIS  LEMMERMANN, 

Tokyo    Metropolitan    Research    Lab.    of   Publii 

Health  (Japan). 

M.  F.  Watanabe,  S.  Oishi,  Y.  Watanabe,  and  M. 

Watanabe. 

Journal  of  Phycology  JPYLAJ,  Vol.  22,  No.  4,  | 

552-556,  December  1986.  2  fig,  2  tab,  20  ref. 

Descriptors:  'Algal  blooms,  'Algae,  'Water  pollu 
tion  effects,  'Toxicity,  'Cyanophyta,  'Microcystis 
'Eutrophication,  Cultures,  Public  health,  Wate 
management. 

Occurrences  of  bloom-forming  toxic  blue-greei 
algae  have  been  reported  in  many  countries  of  th 
world.  The  greatest  attention  has  been  paid  ti 
Microcystis  aeruginosa  due  to  its  common  an< 
cosmopolitan  occurrence  and  lengthy  period  o 
dominance.  Lethal  toxicity  (intraperitoneal 
mouse)  was  examined  in  relation  to  species  compc 
sition  of  samples  containing  bloom-forming  Micro 
cystis  populations  from  natural  waters  and  corn 
lated  with  toxicity  of  laboratory  strains  of  fou 
Microcystis  formas  and  species.  Toxicity  was  no 
always  associated  with  the  presence  of  M.  aerugin 
osa  f.  aeruginosa  Elenkin.  A  sample  with  almost  al 
cells  of  M.  aeruginosa  f.  aeruginosa  showed  m 
toxicity.  However  samples  comprised  of  a  higl 
percentage  of  M.  viridis  Lemmermann  oftei 
showed  lethal  toxicity.  Toxicity  tests  were  done  oi 
culture  strains  M.  aeruginosa  f.  aeruginosa,  M 
aeruginosa  f.  flow-aquae  Elenkin,  M.  viridis  am 
M.  wesebergii  Komarek.  All  five  cultured  strain 
of  M.  viridis  were  found  to  be  toxic,  while  onl 
one  out  of  nine  strains  of  M.  aeruginosa  f.  aerugir 
osa  was  toxic.  Six  strains  of  M.  wesenberg 
showed  no  toxicity.  It  is  recommended  that  atteB 
tion  should  be  paid  to  the  occurrences  and  possibil 
ity  of  toxic  blooms  of  M.  viridis  from  the  stand 
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oint  of  water  management  and  public  health.  (Al- 

lander-PTT) 

/87-05482 


OLE  OF  ALKALINE  PHOSPHATASE  IN  THE 
EDIMENTS  OF  VENICE  LAGOON  ON  NU- 
RIENT  REGENERATION, 

isritut   Rudjer   Boskovic,   Zagreb   (Yugoslavia). 

tenter  for  Marine  Research. 

|  Degobbis,  E.  Homme-Maslowska,  A.  A.  Orio, 

..  Donazzolo,  and  B.  Pavoni. 

stuarine,   Coastal  and  Shelf  Science  ECSSD3, 

'ol.  22,  No.  4,  p  425-437,  April  1986.  5  fig,  5  tab, 

)  ref.   EEC   Grant   ENV-513-IS;    CNR   Grant 

J.02434.03. 

tescriptors:  'Alkaline  phosphatase,  'Eutrophica- 
on,  *Water  pollution  effects,  *Water  pollution 
>urces,  'Sediments,  'Cycling  nutrients,  'En- 
gines, Venice  Lagoon,  Interstitial  water,  Adriatic 
6a,  Seawater,  Phosphorus,  Nutrients,  Lagoons, 
egression  analysis,  Italy. 

he  fast  development  of  various  human  activities 
ndustry,  agriculture,  port,  tourism)  during  the  last 
iw  decades  has  caused  eutrophication  in  Venice 
agoon,  a  550  sq  km  marine  embayment  of  the 
Dithwestern  Adriatic  Sea.  Due  to  its  shallowness 
iverage  depth  about  0.6  m),  nutrient  exchange  at 
le  sediment-water  interface  can  be  expected  to 
lay  an  important  role  in  the  eutrophication  proc- 
ses  of  the  lagoon.  It  is  essential  to  understand  the 
lechanisms  of  nutrient  regeneration  in  the  sedi- 
lents  and  the  release  patterns  to  overlying  water. 
otential  alkaline  phosphatase  activity  and  nutrient 
jncentrations  were  determined  in  the  seawater, 
iterstitial  water  and  sediments  of  the  most  pollut- 
i  area  in  the  Venice  Lagoon,  at  6  stations,  during 
iree  cruises  performed  in  the  October/November 
J82  period,  when  a  minimum  phytoplankton 
anding  crop  existed.  The  relationships  between 
irameters  were  established  by  linear  regression 
lalysis.  The  results  clearly  indicate  the  important 
lie  of  alkaline  phosphatase  (APA)  in  phosphorus 
sgeneration.  Indeed,  APA  appears  to  be  a  good 
idicator  of  the  degree  of  nutrient  regeneration 
ccurring  in  surface  sediments  on  a  global  basis.  In 
le  Venice  Lagoon  a  significant  nutrient  release 
X)m  the  sediments  to  the  overlying  lagoon  water 
ikes  place.  This  process  appears  to  be  at  least  as 
nportant  as  external  contributions  in  both  estab- 
shing  and  controlling  the  concentration  of  the 
utrients  in  lagoon  waters.  (Alexander-PTT) 
/87-05486 


OXICTTY  OF  NITRITE  TO  FISH:  A  REVIEW, 

Colorado  Univ.  at  Boulder.  Dept.  of  Environmen- 
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>escriptors:  'Water  pollution  effects,  'Toxicity, 
Nitrites,  'Reviews,  'Fish  physiology,  Bioaccu- 
lulation,  Chlorides,  Calcium,  Cations,  Tempera- 
ire  effects,  Gills,  Fish,  Anoxia,  Salmonids,  Bicar- 
onates. 

litrite,  an  intermediate  in  the  oxidation  of  ammo- 
inn  to  nitrate,  changes  hemoglobin  to  methemog- 
ibin,  which  does  not  carry  oxygen;  nitrite  may 
lus  cause  anoxia  in  fish  and  other  aquatic  orga- 
isms.  The  published  literature  on  nitrite  toxicity 
J  fish,  which  consists  of  about  40  papers,  shows 
lat  the  ratio  of  the  24-h  LC50  to  the  96-h  LC50 
as  a  median  value  of  2.0  and  is  fairly  uniform 
cross  species;  toxicity  tests  of  differing  duration 
an  therefore  be  standardized  to  a  common  dura- 
on.  In  general,  chronic  effects  are  difficult  to 
etect  at  concentrations  below  one-fifth  of  the  96-h 
-C50.  Most  fish  concentrate  nitrite  in  fresh  water; 
hloride  in  the  external  environment  offsets  the 
Micity  of  nitrite  by  competing  with  nitrite  for 
ptake  through  the  chloride  cells  of  the  gills.  The 
trength  of  the  chloride  effect  is  greatest  for  the 
sast-sensitive  species  and  smallest  for  the  most- 
ensitive  species.  The  addition  of  1  mg/L  chloride 
icreases  the  96-h  LC50  by  0.29  to  2.0  mg/L 
itrite-N,  depending  on  the  species.  Bicarbonate 
Iso  reduces  the  toxicity  of  nitrite,  but  much  less 


than  chloride;  the  effects  of  other  metal  cations 
have  not  been  studied.  Hydrogen  ion  concentra- 
tion of  the  medium  has  not  been  shown  to  have  a 
discrete  effect  on  the  toxicity  of  nitrite  except  at 
extreme  concentrations  uncharacteristic  of  the  en- 
vironments in  which  fish  ordinarily  live.  Nitrite 
toxicity  is  exacerbated  by  low  oxygen  concentra- 
tions because  nitrite  reduces  the  oxygen-carrying 
capacity  of  the  blood.  The  effects  of  temperature 
have  not  been  adequately  studied.  Very  small  fish 
seem  less  sensitive  to  nitrite  than  fish  of  intermedi- 
ate or  large  size.  Present  evidence  suggests  that 
salmonids  are  among  the  fishes  most  sensitive  to 
nitrite;  channel  catfish  Ictalurus  punctatus,  blue 
tilapia  Tilapia  aurea,  logperch  Percina  caprodes, 
and  brook  stickleback  Culaea  inconstans  are  equal- 
ly sensitive  or  slightly  less  sensitive.  The  fathead 
minnow  Pimephlaes  promelas,  other  cyprinids,  ca- 
tostomids,  the  mottled  sculpin,  Cottus  bairdi,  and 
the  black  bullhead  Ictalurus  melas  are  considerably 
less  sensitive.  The  least-sensitive  species  tested  thus 
far  are  the  largemouth  bass  Micropterus  salmoides 
and  bluegill  Lepomis  macrocbirus;  the  largemouth 
bass  does  not  concentrate  nitrite.  (Author's  ab- 
stract) 
W87-05492 


CHRONIC  TOXICITY  OF  AMMONIA  TO  FAT- 
HEAD MINNOWS, 

Montana  State  Univ.,  Bozeman.  Fisheries  Bioassay 

Lab. 

R.  V.  Thurston,  R.  C.  Russo,  E.  L.  Meyn,  R.  K. 

Zajdel,  and  C.  E.  Smith. 
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Descriptors:  'Water  pollution  effects,  'Toxicity, 
'Ammonia,  'Fish  physiology,  'Population  expo- 
sure, 'Fish  growth,  Survival,  Reproduction,  Histo- 
pathology,  Fish  eggs,  Hatching,  Fish  larvae. 

Chronic  effects  of  ammonia  on  the  fathead 
minnow  Pimephales  promelas  were  studied  in  the 
laboratory  in  two  flow-through  tests,  each  test 
lasting  approximately  1  year.  Fish  were  exposed  to 
five  test  concentrations  over  the  range  0.07-0.96 
mg/L  un-ionized  ammonia  (NH3);  the  mean  pH  of 
the  test  water  was  8.0,  and  the  mean  temperature 
was  24.2  C.  The  tests  started  with  3-  to  5-d-old 
larvae  that  were  reared  to  sexual  maturity;  proge- 
ny of  these  fish  (Fl)  were  reared  until  they  were 
60  d  old.  The  5%  probability  level  was  chosen  to 
indicate  significance.  No  effects  were  observed  on 
growth  or  survival  of  parental  fish  at  0.44  mg/L 
NH3,  or  on  egg  production  or  viability  at  0.37  mg/ 
L,  but  effects  on  all  of  these  were  observed  at  0.91 
mg/L.  Growth  and  survival  of  Fl  larvae  were  not 
affected  at  0.36  mg/L  NH3,  which  was  the  highest 
concentration  at  which  these  were  tested.  Egg 
hatching  success  was  not  affected  at  0.19  mg/L 
NH3,  but  was  at  0.37  mg/L.  Brain  lesions  were 
common  in  parental  fish  at  all  stages  of  develop- 
ment at  exposure  concentrations  of  0.21  mg/L 
NH3  and  higher,  but  not  at  0.11  mg/L;  no  other 
histopathologic  effects  were  observed  at  any  of  the 
test  concentrations.  The  chronic-effects  threshold 
concentration,  based  on  survival,  growth,  and  re- 
productive success,  is  estimated  to  be  0.27  mg/L 
NH3  for  the  conditions  of  these  tests.  Based  on 
histological  damage,  however,  this  concentration  is 
estimated  to  be  0.15  mg/L  NH3.  (Author's  ab- 
stract) 
W87-05493 


EFFECTS  OF  HIGH  TISSUE  CONCENTRA- 
TIONS OF  SELENIUM  ON  REPRODUCTION 
BY  BLUEGILLS, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Zoology. 
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Transactions  of  the  American  Fisheries  Society 
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'Tissue  analysis,  'Reproduction,  'Bluegills,  'Fish 
physiology,  'Reservoirs,  Fish  larvae,  Mortality, 
Fish  eggs,  Hatching,  Fish  populations,  Hyco  Res- 
ervoir, Roxboro  City  Lake. 


Recent  studies  have  associated  high  body  concen- 
trations of  selenium  with  declines  in  fish  popula- 
tions inhabiting  cooling  reservoirs  of  coal-fired 
electric  power  plants.  Because  some  evidence  indi- 
cated that  these  declines  resulted  from  reduced 
reproduction,  we  made  a  series  of  18  artificial 
crosses  of  bluegills  Lepomis  macrochirus  possess- 
ing high  and  low  body  concentrations  of  Se  to 
determine  whether  elevated  Se  in  parents  reduced 
viability  of  gametes  or  increased  mortality  of  em- 
bryos and  larvae.  Bluegills  with  high  body  concen- 
trations of  Se  were  obtained  from  Hyco  Reservoir 
(cooling  water  source  of  a  coal-fired  power  plant) 
and  those  with  low  body  concentrations  were  ob- 
tained from  nearby  Roxboro  City  Lake,  North 
Carolina.  Neither  percent  fertilization  nor  percent 
hatch  of  eggs  differed  significantly  among  the 
parent  combinations.  However,  all  crosses  (8)  that 
included  females  with  high  Se  body  concentrations 
resulted  in  larvae  with  edema;  such  larvae  did  not 
survive  to  the  swim-up  stage.  Only  one  of  these 
crosses  produced  some  normal  larvae  (35%).  Mean 
Se  concentrations  in  the  gonads  and  carcass  (body 
minus  gonad)  were  more  than  20  times  higher  in 
bluegills  from  Hyco  Reservoir  (average  =  7.94 
mg/kg)  than  in  those  from  Roxboro  City  Lake 
(average  =  0.38  mg/kg).  The  high  Se  concentra- 
tions in  ovaries  of  Hyco  Reservoir  bluegills  and  in 
their  progeny  suggested  that  Se  was  transferred 
from  females  to  offspring  and  caused  edema  in 
larvae.  This  abnormality  resulted  in  mortality  of 
affected  larval  bluegills-and  consequently  may 
have  caused  reductions  in  the  bluegill  populations 
of  selenium-enriched  reservoirs.  (Author's  ab- 
stract) 
W87-05494 


EFFECTS  OF  FIVE  METALS  ON  SUSCEPTI- 
BILITY OF  STRD?ED  BASS  TO  FLEXIBACTER 
COLUMN  ARIS, 

Rockland  Community  Coll.,  Suffern,  NY. 
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Descriptors:  'Water  pollution  effects,  'Heavy 
metals,  'Striped  bass,  'Flexibacter,  'Fish  diseases, 
'Fish  pathology,  'Infection,  Susceptibility,  Protec- 
tion, Population  exposure,  Arsenic,  Cadmium, 
Copper,  Lead,  Selenium,  Toxicity. 

Because  stocks  of  striped  bass  Morone  saxatilis 
along  the  middle  Atlantic  coast  have  declined 
steadily,  research  has  been  undertaken  during 
recent  years  to  identify  factors  affecting  survival  of 
this  species.  Exposure  of  young  striped  bass 
Morone  saxatilis  (weight,  8.5-34  g)  to  a  mixture  of 
arsenic,  cadmium,  copper,  lead,  and  selenium  at  4 
and  10  times  the  average  environmental  concentra- 
tions of  1-3  microgram/L  protected  the  fish  from 
experimental  infection  with  Flexibacter  colum- 
naris,  the  causal  organism  of  columnaris  disease.  In 
four  trials,  all  striped  bass  died  within  7  d  after  a  2- 
min  exposure  to  5000000  F.  columnaris  cells  in 
untreated  water.  In  contrast,  no  fish  died  after  a 
single  day's  exposure  to  the  metal  mixture  fol- 
lowed by  infection  with  F.  columnaris  and  a 
second  exposure  to  the  metals  for  seven  more  days. 
When  striped  bass  were  exposed  5  d  to  individual 
metals,  copper  protected  against  infection  and  cad- 
mium offered  marginal  protection  but  was  slightly 
toxic  after  2  d  exposure.  Arsenic  increased  suscep- 
tibility to  infection,  and  lead  and  selenium  were 
without  an  apparent  effect.  (Alexander-PTT) 
W87-05496 


FECUNDLTY  AND  TRACE-METAL  CONTENT 
OF  CREEK  CHUBS  FROM  A  METAL-CON- 
TAMINATED STREAM, 

Ohio  State  Univ.,  Columbus.  Environmental  Biol- 
ogy Program. 
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Group  5C — Effects  Of  Pollution 

Descriptors:  •Water  pollution  effects,  'Creek 
chubs,  'Reproduction,  *Trace  metals,  'Tissue 
analysis,  'Stream  pollution,  'Bioaccumulation, 
Toxicity,  Fish  physiology,  Ohio,  Field  tests, 
Heavy  metals,  Bioavailability,  Streams,  Fish. 

Creek  chubs  Semotilus  atromaculatus  from  a 
metal-contaminated  stream  and  a  nearby  clean 
stream  in  Richland  County,  Ohio,  were  studied  to 
define  the  effects  of  chronic  urban  pollution  on 
fecundity  and  tissue  metal  concentrations.  Polluted 
waters  had  higher  concentrations  of  total  Cr,  Cu, 
Fe,  Ni,  and  Zn  than  control  stream  samples.  Mean 
whole-body  concentrations  of  Cr  (5.3 
microgram(ug)/g  dry  weight)  and  Zn  (166  ug/g) 
were  significantly  higher  (P  <  0.05)  in  fish  from 
polluted  sites  than  in  fish  from  some  control  stream 
segments,  but  these  differences  were  much  less 
than  differences  in  total  metal  concentrations  at  the 
respective  sites,  indicating  little  metal  uptake  by 
the  fish,  and  probably  low  bioavailability  of  the 
metals.  Fecundity  of  creek  chubs  was  similar  at 
polluted  and  control  sites.  Fecundity  may  not  be  a 
good  gauge  of  toxicant  stress,  at  least  for  creek 
chubs,  but  this  study  points  up  the  need  to  distin- 
guish between  total  metals  and  those  that  are  in  a 
biologically  available  form  when  field  studies  of 
pollution  are  conducted.  (Author's  abstract) 
W87-05498 


DETERMINATION  OF  GENOTOXIC  POLYCY- 
CLIC  AROMATIC  HYDROCARBONS  IN  A 
SEDIMENT  FROM  THE  BLACK  RIVER 
(OHIO), 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
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IN    VITRO    METABOLISM    AND    IN    VIVO 

BINDING    OF    BENZO(A)PYRENE    IN    THE 

CAUFORNIA  KILLIFISH  (FUNDULUS  PAR- 

VLPLNNIS)  AND  SPECKLED  SANDDAB  (CITH- 

ARICTHYS  STIGMAEOUS), 

University  of  Southern  California,  Los  Angeles. 

Dept.  of  Pathology. 

E.  von  Hofe,  and  H.  W.  Puffer. 
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Toxicology  AECTCV,  Vol.  15,  No.  3,  p  251-256, 

1986.  3  tab,  42  ref. 

Descriptors:  'Water  pollution  effects,  'Coastal 
waters,  *Benzo(a)pyrene,  'Killifish,  'Sanddabs, 
'Carcinogens,  'Hydrocarbons,  'Pathogens,  Health 
hazards,  DNA,  Estuaries,  Toxicity. 

Aquatic  species  in  the  nearshore  environment  are 
exposed  to  potentially  carcinogenic  and  toxic  hy- 
drocarbon pollutants.  The  pathogenic  activity  of 
many  of  these  hydrocarbons  is  frequently  depend- 
ent upon  host  metabolic  activation  and  deactiva- 
tion patterns.  To  better  understand  the  potential 
hazard  of  these  substances  to  aquatic  species,  the  in 
vitro  metabolism  and  in  vivo  binding  of  the  ubiqui- 
tous hydrocarbon  pollutant  benzo(a)pyrene  (BaP) 
were  studied  in  an  estuarine  fish  (Fundulus  parvi- 
pinnis)  and  in  a  benthic  marine  fish  (Citharicthys 
stigmaeous)  and  compared  to  BaP  metabolism  and 
binding  in  mice.  While  significant  amounts  of  the 
proximate  carcinogen  7,8-dihydro-7,8- 

dihydroxybenzo(a)pyrene  were  produced  by  the 
hepatic  microsomes  of  both  fish  species,  total  bind- 
ing of  BaP  to  hepatic  DNA  in  vivo  was  significant- 
ly less  in  both  aquatic  species  compared  to  hepatic 
DNA  binding  in  C57B1/6J  mice.  The  binding  of 
BaP  to  hepatic  proteins  of  C.  stigmaeous,  however, 
was  greater  than  its  binding  to  proteins  in  C57B1/ 
6J  mice.  These  findings  suggest  that  this  fish  may 
be  more  resistant  than  mammalian  species  to  the 
carcinogenic  effects  of  BaP,  but  that  they  may  be 
more  sensitive  to  a  variety  of  toxic  effects  poten- 
tially more  damaging  to  a  species  than  cancer 
which  are  also  caused  by  polycyclic  aromatic  hy- 
drocarbons. (Author's  abstract) 
W87-O55O0 


INTERACTION  OF  BENZO(A)PYRENE  AND 
CADMIUM  ON  GSH-S-TRANSFERASE  AND 
BENZO(A)PYRENE  HYDROXYLASE  IN  THE 
BLACK  SEA  BASS  CENTROPRISTIS  STRIATA, 
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Archives   of  Environmental    Contamination   and 
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Descriptors:  'Water  pollution  effects, 
*Benzo(a)pyrene,  'Cadmium,  'Synergistic  effects, 
'Black  sea  bass,  'Enzymes,  'Tolerance,  Hydrocar- 
bons, Heavy  metals,  Xenobiotics,  Monitoring. 

Assessing  the  effects  of  simultaneous  exposure  of 
marine  animals  to  multiple  contaminants  is  particu- 
larly important  because  of  the  increasing  diversity 
of  contaminants  in  the  marine  environment.  The 
effect  of  benzo(a)pyrene  (BaP)  and  cadmium  (Cd) 
upon  the  hepatic  enzymes,  BaP  hydroxylase  and 
GSH-S-transferase,  was  investigated  in  black  sea 
bass.  Intraperitoneal  (ip)  injections  of  BaP  pro- 
duced a  significant  increase  in  BaP  hydroxylase 
activity  in  the  microsomal  fraction  and  GSH-S- 
transferase  activity  in  the  cytosol.  Administration 
of  Cd  alone  had  no  effect  on  either  enzyme.  How- 
ever, when  both  Cd  and  BaP  were  injected  (ip)  in 
the  fish,  Cd  had  an  inhibitory  effect  on  the  activity 
of  these  hepatic  enzymes.  Pretreatment  of  fish  with 
a  low  dose  of  Cd  (0.42  mg/kg)  prior  to  injection  of 
BaP  and  Cd  produced  a  30%  increase  in  GSH-S- 
transferase  activity  and  a  50%  reduction  in  BaP 
hydroxylase  activity  when  compared  to  fish  inject- 
ed with  BaP  alone  following  Cd  pretreatment. 
Thus,  a  low  dose  of  Cd  was  effective  in  producing 
a  tolerance  to  a  subsequent  Cd  challenge  for  the 
enzyme  GSH-S-transferase  but  not  for  BaP  hy- 
droxylase. In  contrast,  fish  pretreated  alone  or 
with  Cd  displayed  no  difference  in  either  enzyme 
activity.  The  implications  from  this  study  on  the 
exposure  of  black  sea  bass  to  two  xenobiotics,  Cd 
and  BaP,  indicate  that  BaP  hydroxylase  may  not 
serve  as  a  good  monitor  for  hydrocarbon  pollution 
in  the  presence  of  Cd.  (Alexander-PTT) 
W87-05501 


ATRAZTNE  UPTAKE,  PHOTOSYNTHETIC  IN- 
HIBITION, AND  SHORT-TERM  RECOVERY 
FOR  THE  SUBMERSED  VASCULAR  PLANT, 
POTAMOGETON  PERFOLIATUS  L., 

Maryland  Univ.,  Cambridge.  Center  for  Environ- 
mental and  Estuarine  Studies. 
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Stevenson. 

Archives  of  Environmental  Contamination  and 
Toxicology  AECTCV,  Vol.  15,  No.  3,  p  277-283, 
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Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Bioaccumulation,  'Atrazine,  'Photosyn- 
thesis, 'Submerged  plants,  'Inhibition,  'Recovery, 
Population  exposure,  Oxygen,  Chesapeake  Bay, 
Herbicides,  Weed  control,  Agriculture,  Potamoge- 
ton. 

A  small  percentage  of  the  herbicides  used  for 
agricultural  weed  control  is  lost  from  croplands 
with  some  eventually  entering  contiguous  water- 
courses. The  processes  of  atrazine  (2-chloro-4-(eth- 
ylamino)-6-(isopropylamino-)-s-triazine)  uptake 
and  release  in  the  submersed  vascular  plant,  Pota- 
mofjeton  perfoliatus  L.,  were  rapid,  approaching 
equilibrium  with  the  surrounding  environment 
within  one  hr.  The  ratio  of  internal  atrazine  con- 
centration to  external  concentration  was  approxi- 
mately 10  at  the  point  of  maximum  photosynthetic 
inhibition  and  rapidly  increased  at  lower  external 
atrazine  concentrations.  The  150  (the  concentration 
inhibiting  photosynthesis  by  50%)  for  atrazine  in 
solution  was  80  microgram(ug)/L  with  the  maxi- 
mum observed  photosynthetic  reduction  (87%)  at 
a  solution  concentration  of  650  ug/L.  Initial  photo- 
synthetic recovery  of  P.  perfoliatus  following  ex- 
posure to  atrazine  was  rapid  with  oxygen  evolu- 
tion from  treated  plants  (5,  25,  and  100  ug/L) 
being  statistically  indistinguishable  from  control 
plants  after  two  hr  of  atrazine-free  wash.  However, 
there  was  an  indication  of  residual  photosynthetic 
depression  in  dosed  plants,  even  after  a  77  hr 
recovery  period.  In  Chesapeake  Bay,  potential 
long-term  exposure  of  submersed  plants  to  concen- 
trations of  atrazine  greater  than  10  ug/L  is  doubt- 
ful so  that  reduction  of  P.  perfoliatus  photosynthe- 
sis under  such  conditions  would  be  minimal  and 
reversible.  (Alexander-PTT) 
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EFFECTS  OF  SALINE  WATER  IRRIGATIO] 
ON  SOIL  SALINITY,  PECAN  TREE  GROWT1 
AND  NUT  PRODUCTION, 
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Petticrew. 

Irrigation  Science  IRSCD2,  Vol.  7,  No.  2,  p  83-9 

1986.  4  fig,  6  tab,  12  ref. 

Descriptors:  'Impaired  water  use,  'Water  polli 
tion  effects,  'Saline  soils,  'Irrigation  effect 
•Pecan  trees,  'Crop  yield,  'Salinity,  'Salt  tole 
ance,  Cultivation,  Irrigation,  Salts,  Orchards,  A 
cumulation,  Leaching,  Tree  growth,  Soil  type 
Irrigation  management. 

Irrigated  cultivation  of  pecans  (Carya  illinoens 
K.)  has  increased  dramatically  in  the  Southwestei 
USA,  yet  their  tolerance  to  salinity  remains  large! 
unknown.  A  study  was  conducted  to  assess 
stunted  tree  growth  reported  in  clayey  soils 
related  to  salinity,  and  to  evaluate  changes  in  sc 
salinity  and  the  performance  of  1 1  year  old  'Wei 
ern'  trees  irrigated  with  water  of  1.1  dS/m  and  4 
dS/m  for  4  years.  The  study  showed  a  high! 
significant  correlation  between  tree  trunk  size  ar 
salinity  of  the  saturation  extract  (EC  sub  e)  with 
=  -0.89.  Soil  salinity  above  which  truck  size  d 
creased  in  excess  of  the  standard  error  was  2.0  d! 
m  in  EC  sub  e  from  0-30  cm  depth,  and  3.0  dS/ 
in  0  to  60  cm  depth  with  corresponding  Na  co 
centrations  of  14  and  21  mmol/L.  Excessive  ace 
mulation  of  salts  and  Na  was  found  only  in  sil 
clay  and  silty  clay  loam  soils.  Irrigation  wi 
waters  of  1.1  and  4.3  dS/m  increased  EC  sub  e  I 
the  top  60  cm  profile  from  1.5  to  2.2  and  4.2  dS/ 
and  Na  concentration  in  the  saturation  extract 
17  and  33  mmol/L,  respectively.  The  leachii 
fractions  were  estimated  at  13  and  37%  whi 
irrigated  with  waters  of  1.1  and  4.3  dS/m,  respe 
tively.  Tree  growth  progressively  slowed  in  tl 
saline  plots  irrigated  with  water  of  4.3  dS/m,  ai 
became  minimal  during  the  4th  year.  The  cumul 
tive  shoot  length  over  the  4  year  period  was  r 
duced  by  24%  and  trunk  diameter  by  18%  in  tl 
saline  plots  relative  to  nonsaline  plots.  Irrigate 
with  the  saline  water  also  reduced  nut  yields  I 
32%,  nut  size  by  15%  and  leaflet  area  by  26%  < 
the  4  year  average,  indicating  that  pecans  are  on 
moderately  tolerant  to  salinity.  The  concentratk 
of  Na,  CI  and  Zn  in  the  middle  leaflet  pair  did  n 
differ  significantly  between  the  two  treatmen' 
Soil  salinity  provided  a  more  reliable  measure  f 
assessing  salinity  hazard  than  leaf  analysis.  Howe 
er,  soil  salinity  was  found  to  be  highly  spatial 
variable  following  a  normal  distribution  within 
soil  type.  This  high  variability  needs  to  be  reco 
nized  in  soil  sampling  as  well  as  managing  irrig 
tion.  (See  also  W87-05507)  (Author's  abstract) 
W87-O5506 


SEEDLING  MORTALITY  OF  SEVER/ 
CROPS  INDUCED  BY  ROOT,  STEM  OR  LE> 
EXPOSURE  TO  SALTS, 

Texas  A  and  M  Univ.,  El  Paso.  Agricultural  R 
search  and  Extension  Center. 
S.  Miyamoto,  K.  Piela,  and  J.  Petticrew. 
Irrigation  Science  IRSCD2,  Vol.  7,  No.  2,  p  9 
106,  1986.  6  fig,  2  tab,  16  ref. 

Descriptors:  'Water  pollution  effects,  *Seedlin| 
•Mortality,  'Food  crops,  'Salinity,  'Irrigatic 
Guayule,  Carrots,  Chile  peppers.  Tomatoes,  Si 
columns,  Accumulation,  Temperature  effects,  H 
midity,  Accumulation,  Emergence. 

Seedling  mortality  caused  by  excessive  salinity 
common  in  establishing  furrow-irrigated  croj 
The  processes  involved  and  salinity  levels  leadii 
to  seedling  mortality  in  guayule  (Pathenium  arg« 
tatum  Gray  cv.  593),  carrot  (Daucus  carota  L.  c 
Imperator-58),  chile  pepper  (Capsicum  annuum 
cv.  New  Mex.  6-4),  and  tomato  (Lucopersio 
esculentum  Mills  cv.  Rutgers)  were  evaluated.  S 
accumulation  patterns  were  also  evaluated  in  * 
columns  subirrigated  with  waters  of  0.8  and  : 
dS/m.  Seedlings  were  first  grown  for  10  to  16  da 
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in  greenhouse  pots  with  water  of  0.8  dS/m.  Upon 
emergence  of  the  first  true  leaf,  seedling  roots, 
leaves  and  stems  were  independently  exposed  to 
different  levels  of  salinity  (0.8  to  59  dS/m)  under 
two  diurnal  temperature  regimes  (22-32  C  and  24- 
40  C).  When  seedling  roots  were  exposed  to  the 
saline  solutions,  mortality  was  substantially  greater 
under  the  high  temperature,  and  increased  greatly 
at  salinity  levels  of  soil  solutions  exceeding  about  5 
dS/m  in  guayule  and  carrot,  and  15  dS/m  in 
tomato  and  pepper.  Mortality  caused  by  leaf  expo- 
sures to  saline  spray  was  greater  under  the  low 
temperature  with  higher  relative  air  humidities, 
and  increased  greatly  when  salinity  levels  of  spray 
solutions  exceeded  approximately  5,  10,  15  and  20 
dS/m  in  guayule,  carrot,  tomato  and  pepper,  re- 
spectively. Physical  abrasion  of  seedling  leaves 
prior  to  saline  water  spraying  significantly  in- 
creased mortality.  Stem  exposure  to  a  thin  layer  of 
salted  sand  having  the  saturation  extract  salinity  of 
up  to  58  dS/m  caused  no  significant  increase  in 
mortality.  Soluble  salts  were  accumulated  mostly 
in  a  soil  depth  of  0  to  0.5  cm  at  a  rate  of  35  dS/m 
in  3  weeks  when  subirrigated  with  water  of  3.9  dS/ 
m.  Under  furrow-irrigated  conditions,  seedling 
mortality  may  be  induced  mainly  through  leaf 
and/or  root,  but  not  stem,  exposure  to  the  salts 
accumulated  at  soil  surfaces.  Leaf-induced  mortali- 
ty can  be  the  most  significant  process  when  wind- 
damaged  seedlings  are  exposed  to  saline  spatters 
during  light  showers  common  to  the  semi-arid 
region.  (See  also  W87-05506)  (Author's  abstract) 
W87-05507 


FLUORIDE  ADSORPTION  BY  A  SALINE 
SODIC  SOIL  IRRIGATED  WITH  A  HIGH  F 
WATER, 

Agricultural    Research    Service,    Kimberly,    ID. 
Snake  River  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05508 


WASTEWATER  DISINFECTION  AND  INFEC- 
TIOUS DISEASE  RISKS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05548 


HISTOPATHOLOGICAL  AND  ULTRASTRUC- 
TURAL  CHANGES  IN  THE  GDLLS  OF  POECI- 
LIA  RETICULATUS  INDUCED  BY  AN  OR- 
GANOCHLORINE  PESTICIDE, 

Jyvaeskylae  Univ.  (Finland).  Dept.  of  Biology. 
M.  T.  Virtanen. 

Journal  of  Environmental  Pathology,  Toxicology 
and  Oncology  JEPOEC,  Vol.  7,  No.  1/2,  p  73-86, 
September-December   1986.  9  fig,   1  tab,   19  ref. 

Descriptors:  'Population  exposure,  *Water  pollu- 
tion effects,  'Histopathology,  *DDT,  *Guppies, 
•Fish  pathology,  Histology,  Cells,  Electron  mi- 
croscopy, Light  microscopy,  Infrastructure,  Pesti- 
cides, Organochlorine  compounds,  Organic  com- 
pounds, Gills. 

After  exposure  to  1.2-3.0  part  per  billion  (ppb) 
DDT  in  an  aquatic-terrestrial  model  ecosystem, 
the  gills  of  guppies  showed  histopathological 
changes  when  examined  by  light  and  electron  mi- 
croscopy. The  secondary  lamellae  of  the  gills  were 
shortened  and  deformed  and  the  epithelial  cells 
were  disoriented  with  regard  to  the  pillar  cell 
system.  In  many  places  erythrocytes  were  virtually 
absent  from  the  blood  laguna,  which  was  filled 
with  the  flanges  of  pillar  cells.  The  microfilament 
bundles  in  the  pillar  cell  cytoplasm  had  disintegrat- 
ed. The  chloride  cells  were  swollen  and  alterations 
had  occurred  in  their  mitochondria  and  nuclei.  The 
changes  did  not  resemble  the  typical  non-specific 
pattern  of  pesticide  poisoning  and  probably  were 
specific  to  DDT.  (Author's  abstract) 
W87-05554 


CANCER  MORTALITY  AND  THE  METHOD 
OF  CHLORINATION  OF  PUBLIC  DRINKING 
WATER:  ST.  LOUIS  CITY  AND  ST.  LOUIS 
COUNTY,  MISSOURI, 

Missouri  Univ.-Columbia.  Environmental  Health 


Surveillance  Program. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05555 


LEAD  NITRATE  INDUCED  CHANGES  IN  THE 
BRAEM  CONSTITUENTS  OF  THE  FRESHWA- 
TER FISH  CLARIAS  BATRACHUS  a), 

Banaras  Hindu  Univ.,  Varanasi  (India).  Dept.  of 

Zoology. 

S.  R.  Katti,  and  A.  G.  Sathyanesan. 

Neurotoxicology  NRTXDN,  Vol.  7,  No.  3,  p  47- 

52,  Fall  1986.  2  tab,  42  ref. 

Descriptors:  *Lead  nitrate,  *Water  pollution  ef- 
fects, *Fish  physiology,  'Population  exposure, 
•Catfish,  *Neurotransmitters,  *Brains,  'Enzymes, 
♦Metabolism,  Fish  toxins,  Histamine,  Serotonin, 
Acetylcholinesterase,  Cholesterol,  Proteins,  Ascor- 
bic acid,  Heavy  metals,  Lipids. 

Exposure  of  C.  batrachus  to  5  ppm  lead  nitrate  for 
150  days  resulted  in  a  significant  elevation  of  brain 
histamine  and  serotonin  content,  but  Gamma  amin- 
obutyric  acid  level  showed  a  decrease.  Lead  sig- 
nificantly reduced  the  brain  monoamine  oxidase 
and  acetylcholinesterase  activity.  In  addition,  lead 
significantly  lowered  the  brain  lipid,  cholesterol, 
protein,  and  ascorbic  acid  contents.  These  findings 
suggest  that  lead  significantly  impairs  the  brain 
neurotransmitter  function.  (Author's  abstract) 
W87-05564 


2-DEOXYGLUCOSE  UPTAKE  EM  THE  DEVEL- 
OPING RAT  BRATN  UPON  PRE-  AND  POST- 
NATAL EXPOSURE  TO  TRICHLOROETHY- 
LENE, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 

E.  A.  Noland-Gerbec,  R.  J.  Pfohl,  D.  H  .  Taylor, 

and  R.  J.  Bull. 

Neurotoxicology  NRTXDN,  Vol.  7,  No.  3,  p  157- 

164,  Fall  1986.  2  fig,  1  tab,  28  ref.  EPA  Grant  CR- 

809618. 

Descriptors:  'Water  pollution  effects,  'Population 
exposure,  'Bioaccumulation,  'Trichloroethylene, 
•Brains,  'Rats,  Gestation,  Lactation,  Animal  pa- 
thology, 2-deoxyglucose,  Animal  metabolism, 
Drinking  water,  Sugars,  Toxicity,  Accumulation, 
Chlorinated  hydrocarbons,  Organic  solvents. 

The  effects  of  trichloroethylene  (TCE)  on  2-deox- 
yglucose uptake  by  brain  tissue  were  examined  in 
pups  from  rat  dams  exposed  to  TCE  in  their  drink- 
ing water.  The  pups  were  exposed  throughout 
gestation  and  lactation.  Deoxyglucose  uptake  in 
the  cerebellum,  hippocampus,  and  whole  brain  of 
the  pups  during  the  first  21  days  of  life  was  meas- 
ured using  a  modification  of  the  2-deoxy-D-glu- 
cose  (2-DG)  technique.  TCE  at  a  nominal  concen- 
tration of  321  mg/1  significantly  depressed  2-DG 
uptake  in  the  whole  brains  and  cerebella  of  7-  to 
21 -day  old  pups.  2-DG  uptake  was  also  lower  in 
the  hippocampus  of  exposed  pups  at  7,  11,  and  16 
days,  but  returned  to  control  levels  by  21  days.  No 
overt  toxicity,  such  as  lower  body  or  brain  weight, 
was  observed  at  this  exposure  level.  This  decrease 
in  2-DG  uptake  reflects  a  decrease  in  glucose 
uptake  and/or  metabolism  in  the  brains  of  animals 
exposed  to  TCE.  (Author's  abstract) 
W87-05565 


EFFECTS  OF  HERBICIDE  APPLICATION  ON 

MORTALITY  AND  DISPERSrVE  BEHAVIOR 

OF  THE  WATER  HYACINTH  WEEVJXS,  NEO- 

CHETTNA    EICHHORNIAE    AND    NEOCHE- 

TEMA  BRUCHI  (COLEOPTERA:  CURCULIONI- 

DAE), 

Florida  Univ.,  Gainesville.  Dept.  of  Entomology 

and  Nematology. 

K.  H.  Haag. 

Environmental  Entomology  EVETBX,  Vol.   15, 

No.  6,  p  1192-1198,  December  1986.  2  fig,  2  tab,  15 

ref.  ARS-USDA,  Cooperative  agreement  58-7B30- 

3-570. 

Descriptors:  'Herbicides,  'Water  hyacinth  wee- 
vils, 'Water  pollution  effects,  'Population  expo- 
sure, 'Aquatic  insects,  Animal  behavior,  Biocon- 
trol,  Mortality,  Survival,  Toxicity. 


Toxicities  of  commonly  used  water  hyacinth  herbi- 
cides and  additives  to  water  hyacinth  weevils, 
Neochetina  eichhorniae  Warner  and  N.  bruchi 
Hustache,  were  tested.  Weevils  were  either 
sprayed  while  on  water  hyacinth  plants  or  dipped 
directly  into  the  compounds  tested.  No  significant 
mortality  resulted  from  exposure  to  2,4-D,  diquat, 
glyphosate,  or  additives  including  a  surfactant  and 
a  polymer.  Exposure  to  an  inverting  oil  and  its 
primary  component  d'limonene  resulted  in  signifi- 
cant mortality  of  both  species  at  concentrations 
tested.  Effects  of  herbicide  exposure  on  flight 
muscle  development  seemed  to  be  related  to  time 
of  year  at  which  exposure  occurred.  Effects  of 
herbicide  application  on  dispersive  behavior  were 
determined  by  placing  marked  weevils  on  artificial 
weed  mats  in  the  field.  Mats  were  subsequently 
sprayed  with  a  standard  concentration  of  2,4-D. 
Weevils  consistently  migrated  from  sprayed,  dying 
plants  to  healthy,  unsprayed  plants.  Implications 
for  biocontrol  strategies  for  water  hyacinth  are 
discussed.  (Author's  abstract) 
W87-05583 


VTRULENCE  CHARACTERISTICS  OF  AERO- 
MONAS  SPP.  EM  RELATION  TO  SOURCE  AND 
BIOTYPE, 

Tasmania  Univ.,  Hobart  (Australia).  Dept.  of  Pa- 
thology. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05588 


SALT  TOLERANCE  OF  TWO  DIFFERENTLY 
DROUGHT-TOLERANT  WHEAT  GENOTYPES 
DURING  GERMINATION  AND  EARLY  SEED- 
LING GROWTH, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05593 


INFLUENCE  OF  SALT  STRESS  ON  BIO- 
CHEMICAL PROCESSES  EN  CHICKPEA, 
CICER  ARJJETEMUM  L., 

Shivaji  Univ.,  Kolhapur  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-05594 


LEGIONNAHtES'  DISEASE  CAUSED  BY  LE- 
GIONELLA DUMOFFH  EM  DISTDLLED 
WATER, 

Laval  Univ.,  Quebec.  Dept.  de  Microbiologic. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05598 


CHANGEMG  CONCEPTS  AND  IMPROVED 
METHODS  FOR  EVALUATTNG  THE  IMPOR- 
TANCE OF  PCBS  AS  DREDGED  SEDEVIENT 
CONTAMTNANTS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05599 


PHOSPHATE    DETERGENTS    -    A    CLOSER 
LOOK, 

Soap  and  Detergent  Association,  New  York. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05603 


RELATIONSHIP  OF  BONE  MASS  AND  FRAC- 
TURE HISTORY  TO  FLUORIDE  AND  CALCI- 
UMEMTAKE:  A  STUDY  OF  THREE  COMMU- 
NITIES, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Div.  of  Nutritional  Sciences. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05615 


ADAPTATION  OF  ESTUAREME  ECOSYSTEMS 
TO  THE  BIODEGRADATION  OF  NITRIXO- 
TRIACETIC  ACEO:  EFFECTS  OF  PREEXPO- 
SURE, 

North  Carolina  Univ.   at  Chapel  Hill.   Dept.  of 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5C — Effects  Of  Pollution 


1 

a. 
i 

3QI 


I 


Environmental  Sciences  and  Engineering. 
F.  K.  Pfaender,  R.  J.  Shimp,  and  R.  J.  Larson. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  587-593,  1985.  4  fig,  1 
tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  •Estuaries, 
♦Biodegradation,  *  Adaption,  'Nitrilotriacetic  acid, 
•Population  exposure,  'Isotope  studies,  •Marine 
bacteria,  'Metabolism,  Newport  River,  Jamaica 
Bay,  Fraser  River,  Microorganisms,  Organic  com- 
pounds. 

The  biodegradation  of  nitrilotriacetic  acid  (NT A) 
was  examined  in  three  estuarine  ecosystems,  one  of 
which  had  been  exposed  previously  to  the  chemi- 
cal. Biodegradation  was  measured  as  the  conver- 
sion of  radiolabeled  NTA  to  14C02,  14C-labeled 
cells  and  the  amount  of  label  remaining  in  solution. 
The  relatively  unpolluted  Newport  River  estuary 
system  in  North  Carolina  metabolized  NTA 
slowly,  with  no  apparent  increase  in  rate  over 
time.  Jamaica  Bay  in  New  York  showed  an  adapta- 
tion response,  with  approximately  50  d  required 
for  the  onset  of  relatively  rapid  rates  of  biodegra- 
dation. The  Fraser  River  estuary  in  Canada,  ex- 
posed to  NTA  for  more  than  10  years,  showed 
rapid  degradation  with  no  lag  period  at  a  concen- 
tration of  10  microgram(ug)/L.  At  100  and  2,000 
ug/L,  short  lag  periods  (2  to  4  d)  were  observed 
before  rapid  degradation  rates  were  achieved. 
Measurements  of  NTA-degraders  indicated  that 
the  Fraser  River  estuary  contained  650/ml  versus 
fewer  than  10  in  the  Newport  River  and  Jamaica 
Bay  communities.  The  results  demonstrate  that 
NTA  can  be  degraded  by  estuarine  microorga- 
nisms. Estuarine  bacteria  will  adapt  to  the  presence 
of  NTA  in  the  environment  and  after  adaptation, 
can  respond  to  increased  levels  of  the  compound 
after  relatively  short  lag  periods.  (Author's  ab- 
stract) 
W87-05617 


USE  OF  QUANTITATIVE  STRUCTURE-ACITV- 
ITY  RELATIONSHIPS  TO  PREDICT  THE 
ACUTE  AND  CHRONIC  TOXICITLES  OF  OR- 
GANIC CHEMICALS  TO  FISH, 

MacLaren  Plansearch,  Inc.,  Toronto  (Ontario). 
L.  S.  McCarty,  P.  V.  Hodson,  G.  R.  Craig,  and  K. 
L.  E.  Kaiser. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  595-606,  1985.  5  fig,  3 
tab,  28  ref. 

Descriptors:  *Water  pollution  effects,  'Bioaccu- 
mulation,  'Toxicity,  *Prediction,  'Organic  com- 
pounds, *Fish  physiology,  *Water  pollution  ef- 
fects, Hydrophobicity,  Partition  coefficient,  Fish, 
Narcosis,  Population  exposure,  Accumulation,  Bio- 
assay,  QSAR. 

Quantitative  structure-activity  relationships 
(QSARs)  predict  bioconcentration  and  acute  toxic- 
ity to  fish  of  chemicals  causing  narcosis  on  the 
basis  of  hydrophobicity,  as  measured  by  the  octa- 
nol/water  partition  coefficient  (K  sub  OW).  Since 
the  development  of  water  quality  objectives  to 
protect  fish  is  limited  by  the  availability  of  suitable 
chronic  toxicity  data,  we  applied  the  QSAR  con- 
cept to  published  and  unpublished  data  to  deter- 
mine (a)  whether  chronic  toxicity  could  be  related 
to  K  sub  OW  and  (b)  whether  application  factors 
are  constant,  i.e.,  whether  QSARs  for  acute  and 
chronic  toxicity  are  parallel.  Our  conclusions  are 
as  follows:  (1)  A  QSAR,  based  on  hydrophobicity 
(log  K  sub  OW),  appears  to  exist  for  the  chronic 
toxicity  of  organic  chemicals  inducing  acute  toxici- 
ty by  narcosis.  Although  not  definitive,  this  QSAR 
was  not  parallel  to  that  for  acute  toxicity  and  does 
not  appear  to  support  the  concept  of  constant 
application  factors.  (2)  Log  K  sub  OW  has  a  major 
effect  on  the  rate  of  net  bioconcentration  of  certain 
organic  chemicals;  therefore,  the  relationship  of 
toxicity  to  log  K  sub  OW  may  not  be  linear  if 
exposure  times  are  fixed,  as  very  different  amounts 
of  toxicants  will  be  taken  up  over  a  fixed  time 
period.  (3)  As  a  result  of  the  effect  of  log  K  sub 
OW  on  bioconcentration  rates,  many  toxicity  tests 
of  relatively  short,  fixed  duration  may  underesti- 
mate toxicity  of  some  hydrophobic  organic  com- 
pounds, especially  those  exhibiting  high  log  K  sub 
OW  values.  Hence,  water  quality  objectives  devel- 


oped directly  from  this  data,  without  appropriate 
compensation,  may  not  be  restrictive  enough.  (4) 
To  increase  the  accuracy,  comparability  and  appli- 
cability of  aquatic  bioassay  test  results,  especially 
for  compounds  of  widely  differing  hydrophobicity, 
standard  tests  should  be  redesigned.  For  example, 
it  may  be  more  accurate  if  the  exposure  or  dosage 
for  the  test  organism  is  expressed  as  a  summation 
of  the  periodically  calculated  product  of  body 
toxicant  level  and  time  up  to  predetermined  sum- 
mation values.  (Author's  abstract) 
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ACCUMULATION  OF  ZINC  BY  RAINBOW 
TROUT  AS  INFLUENCED  BY  PH,  WATER 
HARDNESS  AND  FISH  SIZE, 

Guelph  Univ.  (Ontario).  Dept.  of  Zoology. 
R.  W.  Bradley,  and  J.  B.  Sprague. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  685-694,  1985.  2  fig,  4 
tab,  51  ref. 

Descriptors:  *Bioaccumulation,  *Trout,  *Alkaline 
water,  'Zinc,  'Water  pollution  effects,  'Path  of 
pollutants,  'Toxicity,  'Fish  physiology,  'Metabo- 
lism, Fish,  Heavy  metals,  Accumulation,  Tissue 
analysis,  Hydrogen  ion  concentration,  Population 
exposure. 

The  intrinsic  toxicity  of  zinc  within  fish  may  be 
defined  as  the  amount  of  zinc  present  in  the  gills 
(the  site  of  acute  toxicity)  at  death.  This  intrinsic 
toxicity  was  similar  in  rainbow  trout  (Salmo  gaird- 
neri  Richardson)  that  were  exposed  to  zinc  in  acid 
or  neutral  water  (pH  5.5  or  7.0)  and  in  hard  or  soft 
water  (total  hardness  390  or  30  mg  CaC03/L). 
Since  much  more  zinc  was  needed  in  the  water  to 
cause  death  at  low  pH  and  at  high  hardness,  these 
conditions  must  alter  the  uptake  and/or  excretion 
dynamics  of  zinc  in  gill  tissue  to  produce  a  slower 
rate  of  zinc  accumulation.  Additional  evidence 
supporting  this  conclusion  is  presented.  A  17-fold 
increase  in  fish  size,  from  1.7  to  29.0  g,  reduced 
tolerance  of  zinc  by  a  factor  of  3.2,  whereas  a  14- 
fold  increase  in  fish  size,  from  1.3  to  18.2  g,  re- 
duced the  median  lethal  time  by  a  factor  of  2.7. 
This  reduced  tolerance  and  resistance  in  larger  fish 
appeared  to  result  from  increased  intrinsic  toxicity 
of  zinc.  All  sizes  of  fish  showed  similar  rates  of 
zinc  accumulation  in  the  gills,  of  about  40  micro- 
gram/g/h.  (Author's  abstract) 
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CHRONIC  TOXICITY  OF  TEBUTHIURON  TO 
AN  ALGA  (SELENASTRUM  CAPRICORNU- 
TUM),  A  CLADOCERAN  (DAPHNIA  MAGNA), 
AND  THE  FATHEAD  MINNOW  (PIME- 
PHALES  PROMELAS), 

Lilly  (Eh)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 
search Lab. 

R.  D.  Meyerhoff,  D.  W.  Grothe,  S.  Sauter,  and  G. 
K.  Dorulla. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  695-701,  1985.  2  fig,  4 
tab,  21  ref. 

Descriptors:  'Toxicity,  'Algae,  'Cladocera,  'Min- 
nows, 'Water  pollution  effects,  'Tebuthiuron, 
Herbicides,  Ponds. 

Selective  use  of  herbicides  can  control  brush  with- 
out physically  disturbing  topsoil,  and  individual 
plants  can  be  treated  for  more  local  control.  Herbi- 
cides in  the  form  of  foliar-applied  sprays  or  soil- 
applied  pellets  can  also  be  broadcast  for  wide- 
spread control  of  brush.  Chronic  toxicity  studies 
were  conducted  with  an  alga  (Selenastrum  capri- 
cornutum),  a  cladoceran  (Daphnia  magna)  and  the 
fathead  minnow  (Pimephales  promelas)  to  deter- 
mine their  relative  sensitivities  to  tebuthiuron,  a 
soil-applied  herbicide.  The  alga  was  the  most  sensi- 
tive of  the  three  species.  The  no  observed  effect 
concentrations  for  the  studies  with  the  fathead 
minnow  (9.3  mg/L)  and  the  cladoceran  (21.8  mg/ 
L)  were  higher  than  the  algistatic  concentration 
(1.5  mg/L)  for  Selenastrum.  These  concentrations 
are  8  to  121  times  higher  than  the  highest  transient 
concentration  of  tebuthiuron  reported  for  a  catch- 
ment pond.  (Alexander-PTT) 
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ENLARGED  LIVERS  AND  HEPATIC  MICRO- 
SOMAL MIXED-FUNCTION  OXIDASE  COM- 
PONENTS IN  TUMOR-BEARING  BROWN 
BULLHEADS  FROM  A  CHEMICALLY  CON- 
TAMINATED RIVER, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
D.  L.  Fabacher,  and  P.  C.  Baumann. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  4,  No.  5,  p  703-710,  1985.  3  tab,  28 
ref. 

Descriptors:  'Water  pollution  effects,  'Enzymes, 
'Bullheads,  'Polluted  rivers,  'Tumors,  Compari- 
son studies,  Fish  physiology,  'Bioindicators, 
Stress,  Population  exposure,  Fish,  Rivers,  Pollut- 
ants. 

Hepatic  mixed-function  oxidase  (MFO)  compo- 
nents in  tumor-bearing  brown  bullheads  (Ictalurus 
nebulosus)  from  a  chemically  contaminated  river 
and  in  bullheads  from  two  relatively  uncontaminat- 
ed  sites  were  compared  to  determine  if  the  compo- 
nents in  the  river  bullheads  were  induced.  Induc- 
tion of  MFO  components  could  be  indicative  of 
chemical  contamination  of  the  river  water  and  of 
contaminant  stress  in  the  fish.  In  general,  biochemi- 
cal hepatic  microsomal  MFO  component  levels  in 
bullheads  from  the  river  were  the  same  as,  or 
lower  than  those  in  bullheads  from  uncontaminat- 
ed  sites.  However,  the  liver  weight  as  a  percentage 
of  body  weight  was  significantly  greater  in  bull- 
heads from  the  river  than  in  those  from  the  uncon- 
taminated  sites.  Thus,  a  comparison  of  bullheads 
from  the  river  and  uncontaminated  sites  appeared 
to  show  that  relative  liver  weight  was  indicative  of 
chemical  contamination  of  the  river  water  and  of 
contaminant  stress  in  its  fish.  However,  biochemi- 
cal hepatic  microsomal  components  measured  in 
this  study  were  apparently  not  adequate  as  indica- 
tors of  chemical  contamination  of  the  river  water 
or  of  contaminant  stress  in  bullheads  from  the 
river.  (Author's  abstract) 
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NEW    FATHEAD    MINNOW    (PIMEPHALES 
PROMELAS)  SUBCHRONIC  TOXICITY  TEST, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
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PLASMA  LEUCINE  AMINONAPHTHYLAMI- 
DASE  AS  AN  INDICATOR  OF  ACUTE  SUBLE- 
THAL TOXICANT  STRESS  IN  RAINBOW 
TROUT, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  5A. 
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EFFECT  OF  ORGANIC  CHEMICALS  ON 
GROWTH  AND  REPRODUCTION  IN  THE 
MARINE  RED  ALGA  CHAMPIA  PARVULA, 

Environmental  Research  Lab.,  Narragansett,  RI. 
G.  B.  Thursby,  R.  L.  Steele,  and  M.  E.  Kane. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  797-805,  1985.  10  fig,  3 
tab,  18  ref.  EPA  Cooperative  agreement 
CR8 10774-01-0. 

Descriptors:  'Water  pollution  effects,  'Algal 
growth,  'Marine  algae,  'Bioindicators,  'Repro- 
duction, 'Organic  compounds,  'Aquatic  toxicol- 
ogy, 'Toxicity  tests,  Population  exposure,  Toxici- 
ty, Algae,  Aquatic  environment. 

A  previously  developed  static-removal  toxicity  test 
was  used  to  test  the  effect  of  10  organic  chemicals 
on  the  growth  and  reproduction  of  the  marine  red 
alga  Champia  parvula  (C.  Agardh)  Harvey.  The 
test  measured  vegetative  growth,  formation  of  te- 
trasporangia  (site  of  meiosis-asexual  spore  produc- 
tion) and  production  of  cystocarps  (evidence  of 
sexual  reproduction).  The  procedure  was  used  to 
test  the  effects  of  one  ketone  (isophorone),  two 
volatile  hydrocarbons  (benzene  and  naphthalene), 
three  phenols  (phenol,  2,4,5-trichlorophenol  and 
pentachlorophenol)  and  four  chlorinated  hydrocar- 
bons (2,4-dichlorophenoxyacetic  acid,  endosulfan, 
pentachloroethane  and  toxaphene).  Chronic  values 
were  determined  for  vegetative  growth  and  forma- 
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tion  of  reproductive  structures  based  on  statistical- 
ly significant  decreases  from  control  levels.  Ab- 
sence of  reproductive  structures  was  also  used  to 
determine  chronic  values.  No  endpoint  was  con- 
sistently more  sensitive  than  any  other,  and  the 
ranking  of  the  compounds  from  most  to  least  toxic 
was  similar  regardless  of  the  endpoint  used.  The 
results  of  these  tests  indicate  that  the  Champia  test 
is  often  as  sensitive  or  more  so  than  the  most 
sensitive  aquatic  animal  test  and  is  almost  always 
more  sensitive  than  microalgae  tests,  demonstrat- 
ing the  importance  of  conducting  chronic  tests 
with  the  previously  overlooked  macroalgae.  The 
test  is  easily  conducted,  sensitive  and  reproducible. 
(Author's  abstract) 
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SHORT-TERM  FISH  AND  AMPHIBIAN 
EMBRYO-LARVAL  TESTS  FOR  DETERMIN- 
ING THE  EFFECTS  OF  TOXICANT  STRESS 
ON  EARLY  LD7E  STAGES  AND  ESTIMATING 
CHRONIC  VALUES  FOR  SINGLE  COM- 
POUNDS AND  COMPLEX  EFFLUENTS, 
Thomas  Hunt  Morgan  School  of  Biological  Sci- 
ences, Lexington,  KY. 

For  primary  bibliographic  entry  see  Field  5A. 
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STATIC  ACUTE  TOXICITY  OF  DD3ROMONI- 
TRDLOPROPIONAMIDE  AND  SELECTED 
DEGRADATION  PRODUCTS  TO  THE  FAT- 
HEAD MINNOW  (PEMEPHALES  PROMELAS 
RAFTNESQUE), 

Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 
and  Environmental  Toxicology. 
M.  A.  Mayes,  F.  A.  Blanchard,  D.  L.  Hopkins,  and 
I.  T.  Takahashi. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  4,  No.  6,  p  823-830,  1985.  3  fig,  5 
tab,  12  ref. 

Descriptors:  'Water  pollution  effects,  *Toxicity, 
•Model  studies,  'Dibromomtrilopropionamide, 
•Biodegradation,  *Metabolism,  *Minnows,  Pesti- 
cides, Organic  compounds,  Natural  waters,  Degra- 
dation. 

Dibromonitrilopropionamide  (DBNPA)  is  the 
active  ingredient  in  Dow  Antimicrobials  7287(R) 
and  8536(R).  An  important  environmental  feature 
of  DBNPA  is  that  it  degrades  very  rapidly  in 
water  to  a  series  of  compounds  including  mono- 
bromonitrilopropionamide  (MBNPA)  and  dibro- 
moacetonitrile  (DBAN).  The  objective  of  this 
study  was  to  determine  the  toxicity  of  DBNPA, 
including  the  separate  influences  of  the  compound 
itself  and  of  its  degradation  products,  to  the  fat- 
head minnow  Pimephales  promelas  Rafinesque. 
The  lability  of  DBNPA  and  the  degradation  prod- 
ucts confounded  the  interpretation  of  the  results. 
To  aid  in  explaining  the  observed  toxicity  data,  a 
model  was  used  that  treated  DBNPA  and  its  deg- 
radation products  as  a  complex  mixture,  with  the 
components  having  an  assumed  additive  effect  on 
the  test  species.  Only  DBNPA,  MBNPA  and 
DBAN  were  included  in  the  evaluations  because 
they  were  the  primary  components  contributing  to 
the  toxicity  of  DBNPA,  with  96-h  LC50  values  of 
1.8,  3.4  and  0.55  mg/L,  respectively.  Analyses  of 
the  degradation  and  toxicity  data  confirmed  the 
major  role  played  by  DBAN  in  the  toxicity  of 
initially  applied  DBNPA.  They  also  suggested  that 
in  systems  with  nucleophilic  activity,  such  as  found 
in  natural  waters,  there  is  a  tendency  to  form  more 
of  the  mono-  and  debrominated  degradation  prod- 
ucts and  fewer  of  the  dibrominated  degradation 
products,  thus  reducing  the  toxicity  of  initially 
introduced  DBNPA.  (Author's  abstract) 
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MULTTDISCD?LINARY  APPROACH  TO  THE 
ASSESSMENT  OF  OCEAN  SEWAGE  SLUDGE 
DISPOSAL, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

For  primary  bibliographic  entry  see  Field  5E. 
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BIOLOGICAL  HALF-LrVES  OF  CHLORINAT- 
ED   DDJENZO-P-DIOXTNS    AND    DD3ENZO- 


FURANS     IN     RAINBOW    TROUT    (SALMO 
GAERDNERD, 

Department  of  Fisheries  and  Oceans,  Burlington 
(Ontario).  Great  Lakes  Fisheries  Research  Branch. 
For  primary  bibliographic  entry  see  Field  5B. 
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ARTHROPODS  ASSOCIATED  WITH  PESTI- 
CIDE LEACH  LINES  IN  SELECTED  OR- 
CHARDS IN  CENTRAL  NEW  YORK, 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY. 

For  primary  bibliographic  entry  see  Field  5E. 
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EFFECT  OF  SIMULATED  ACTD  RAIN  ON 
GROWTH  AND  YEELD  OF  VALENCIA 
ORANGE,  FLORADADE  TOMATO  AND 
SLASH  PINE  IN  FLORTOA, 

Environmental  Science  and  Engineering,  Inc., 
Gainesville,  FL. 

R.  Hart,  R.  H.  Biggs,  and  P.  G.  Webb. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  79-85,  January  1986.  7 
tab,  21  ref. 

Descriptors:  *Acid  rain,  *Acid  rain  effects,  *Water 
pollution  effects,  *Crop  yield,  'Simulated  rainfall, 
*Acid  deposition,  Pine  trees,  Oranges,  Tomatoes, 
Rainfall,  Precipitation,  Fruit  crops,  Plant  growth, 
Florida. 

Direct  effects  of  simulated  acidic  deposition  on 
vegetation  were  studied  in  the  laboratory  under 
controlled  conditions  for  three  commercially  im- 
portant resources:  slash  pine,  Floradade  tomato 
and  Valencia  orange.  Treatment  was  similar  to 
convective  rain  in  Florida  in  ion  composition,  total 
volume,  frequency  and  rate  of  application,  intensi- 
ty and  sulfate/nitrate  ratio.  The  surface  of  the 
growth  medium  was  covered  with  plastic  during 
application  of  the  solution.  Water  and  nutrients 
optimum  for  growth  were  provided  directly  to  the 
growth  medium.  No  visible  injury  resulted  from 
application  of  the  simulated  rain.  No  effects  of  pH 
treatments  on  vegetative  growth  of  slash  pine, 
orange  or  tomato  were  observed.  However,  fruit 
yield  of  tomato  and  orange  differed  significantly 
between  plants  subjected  to  different  pH  treat- 
ments. The  yield  of  tomato  was  lower  and  that  of 
orange  was  higher  at  the  lower  pH  treatments.  The 
yield  of  tomato  was  lower  and  that  of  orange  was 
higher  at  the  lower  pH  treatments.  Calcium  and 
magnesium  levels  were  highest  in  the  foliage  of 
tomato  plants  receiving  the  pH  5.5  treatment.  No 
differences  in  element  levels  of  orange  foliage  were 
observed.  (Author's  abstract) 
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TOXICITY  OF  FLUREDONE  TO  AQUATIC  IN- 
VERTEBRATES AND  FISH, 

Lilly  (Eli)  and  Co.,  Indianapolis,  IN.  Lilly  Re- 

scsrch  T  .flh 

J.  L.  Hamelink,  D.  R.  Buckler,  F.  L.  Mayer,  D.  U. 

Palawski,  and  H.  O.  Sanders. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  1,  p  87-94,  January  1986.  1 

fig,  9  tab,  16  ref. 

Descriptors:  *Toxicity,  *Fluridone,  *Aquatic  in- 
vertebrates, *Fish  physiology,  *Water  pollution 
effects,  'Herbicides,  *Bioaccumulation,  Population 
exposure,  Life  cycles,  Aquatic  toxicology, 
Growth,  Survival,  Weed  control,  Fish,  Larvae, 
Minnows. 

The  acute  and  chronic  toxicities  of  the  herbicide 
fluridone  to  aquatic  invertebrates  and  fish  were 
evaluated.  The  acute  median  lethal  concentrations 
(LC50s)  of  fluridone  were  4.3  +  or  -  3.7  mg/L  for 
invertebrates  (n=  15)  and  10.4  +  or  -  3.9  mg/L  for 
fish  (n  =  28).  In  chronic  studies,  no  effects  were 
detected  when  daphnids  (Daphnia  magna)  were 
continuously  exposed  to  fluridone  concentrations 
of  0.2  mg/L  or  less  for  32  d,  amphipods  (Gam- 
marus  pseudolimnaeus)  to  0.6  mg/L  or  less  for  60 
d  or  midge  larvae  (Chironomus  plumosus)  to  0.6 
mg/L  or  less  for  30  d.  Fathead  minnows  (Pime- 
phales promelas)  were  not  affected  by  continuous 
exposure  to  fluridone  concentrations  of  0.48  mg/L 


or  less  over  their  life  cycle.  The  growth  and  sur- 
vival of  channel  catfish  (Ictalurus  punctatus)  were 
not  adversely  affected  by  continuous  exposure  to 
fluridone  concentrations  of  0.5  mg/L  or  less  for  60 
d  after  hatching.  The  channel  catfish  accumulated 
fluridone  concentrations  two  to  nine  times  greater 
than  that  in  the  water.  The  recommended  applica- 
tion rate  of  1  lb/acre  of  fluridone  to  a  pond  with 
an  average  depth  of  3  ft  provides  a  theoretical 
concentration  of  0. 1  mg/L.  Thus,  an  initial  fluri- 
done concentration  of  0. 1  mg/L  or  less  is  recom- 
mended to  control  weeds  in  ponds.  Consequently, 
fluridone  is  not  expected  to  have  adverse  effects  on 
the  species  tested  or  on  similar  nontarget  aquatic 
organisms.  (Author's  abstract) 
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ACUTE  TOXICITY  OF  CADMIUM,  COPPER, 
MERCURY  AND  ZINC  TO  TROPOCYCLOPS 
PRASEMUS  MEXICANUS  (CYCLOPOEDA,  CO- 
PEPODA)  FROM  THREE  QUEBEC  LAKES, 

Montreal  Univ.  (Quebec).  Dept.  of  Biological  Sci- 
ences. 

M.  Lalande,  and  B.  Pinel-Alloul. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  95-102,  January  1986. 
2  fig,  3  tab,  40  ref. 

Descriptors:  'Toxicity,  'Cadmium,  'Copper, 
'Mercury,  'Zinc,  'Heavy  metals,  'Copepods, 
'Water  pollution  effects,  'Lakes,  Cultures,  Com- 
parison studies,  Zooplankton,  Alkalinity,  Popula- 
tion exposure,  Quebec. 

This  study  deals  with  cultures  of  Tropocyclops 
prasinus  mexicanus,  a  Cyclopoid  copepod  from 
three  Quebec  lakes  (one  polluted  and  two  unpollut- 
ed), in  a  comparative  toxicity  test  involving  four 
heavy  metals.  Experiments  were  performed  ac- 
cording to  a  static  toxicity  protocol.  The  48-h 
EC50  of  each  individual  metal  and  of  the  combina- 
tion of  metals  were  determined  for  each  culture. 
The  overall  toxicity  trend  is  mixture  >  Hg  >  Cu 
>  or  =  Cd  >  or  =  Zn.  Cultures  from  unpolluted 
and  low-hardness  lakes  showed  lower  EC50  mean 
values  than  did  the  strain  originating  from  the 
polluted  lake  with  high  water  hardness.  (Author's 
abstract) 
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CONDITIONAL  STABILITY  CONSTANTS  AND 
BINDING  CAPACITIES  FOR  COPPER  OD  BY 
DISSOLVED  ORGANIC  CARBON  ISOLATED 
FROM  SURFACE  WATERS  OF  THE  SOUTH- 
EASTERN UNITED  STATES, 
Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

J.  P.  Giesy,  J.  J.  Alberts,  and  D.  W.  Evans. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  2,  p  139-154,  February 
1986.  7  fig,  6  tab,  54  ref.  Savannah  River  Ecology 
Lab  Contract  ET-76-C-09-0819;  DOI  Grant  A- 
121-Mich. 

Descriptors:  'Path  of  pollutants,  'Water  chemis- 
try, 'Dissolved  organic  carbon,  'Mathematical 
studies,  'Model  studies,  'Copper,  'Chemical  proc- 
esses, Water  pollution  effects,  Chelation,  Humic 
matter,  Geochemistry,  Prediction,  Binding  capac- 
ity. 

Dissolved  organic  carbon  (DOC),  isolated  from 
each  of  nine  surface  waters  in  the  southeastern 
United  States,  was  fractionated  into  two  nominal 
molecular  size  fractions,  i.e.,  52  Angstroms(A)  < 
fraction  I  <  4,500  A  <  fraction  II  <  52  A.  The 
binding  capacities  and  overall  conditional  stability 
constants  (K')  for  copper  were  determined  by  se- 
lective ion  electrode.  There  was  no  significant 
difference  between  binding  capacities  of  fractions  I 
and  II.  Sensitivity  analyses  showed  that  the  overall 
mean  binding  capacity  was  adequate  for  use  in 
simulation  models.  We  estimated  overall  condition- 
al stability  constants  by  seven  mathematical  tech- 
niques, including  both  discrete  and  continuous 
models.  The  thermodynamic,  geochemical  simula- 
tion model  GEOCHEM  was  used  to  determine  the 
sensitivity  of  predictions  to  variation  in  both  bind- 
ing capacity  and  overall  conditional  stability  con- 
stants estimated  by  each  technique.   Predictions 
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were  compared  with  titrations  of  isolated  humate 
fractions  and  whole  waters.  The  two-component 
Scatchard  function,  a  discrete  model,  and  the 
Gaussian-Scatchard  function,  a  continuous  model, 
gave  the  most  accurate  predictions  in  these  simula- 
tions. Stability  constants  (K')  were  calculated  for 
measured  values  of  free  and  bound  metal  and 
ligand  across  a  metal-organic  ligand  titration 
curve.  These  values  were  dependent  on  the 
copper/total  ligand  ratio  and  varied  on  a  continu- 
um of  binding  strength  by  as  much  as  a  factor  of 
100  for  a  given  fraction  and  location.  The  means  of 
maximum  conditional  stability  constants  calculated 
across  locations  were  520000  and  59000  for  frac- 
tions I  and  II,  respectively.  The  median,  maximum 
conditional  stability  constant  for  fraction  II  was 
significantly  weaker  than  that  for  fraction  I.  The 
number  of  sites  with  each  K'  were  loglO-normally 
distributed,  with  proportionately  more  of  the 
weaker  binding  sites.  (Author's  abstract) 
W87-05651 


COMPARISONS  OF  SINGLE-SPECIES,  MI- 
CROCOSM AND  EXPERIMENTAL  POND  RE- 
SPONSES TO  ATRAZINE  EXPOSURE, 

Corvallis  Environmental  Research  Lab.,  OR. 
D.  P.  Larsen,  F.  deNoyelles,  F.  Stay,  and  T. 
Shiroyama. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  2,  p  179-190,  February 
1986.  6  fig,  4  tab,  40  ref.  EPA  Cooperative  agree- 
ment CR808804. 

Descriptors:  'Population  exposure,  'Atrazine, 
•Water  pollution  effects,  'Toxicity  tests,  'Bioas- 
say,  'Algae,  Comparison  studies,  Biomass,  Micro- 
cosms, Ponds,  Bioaccumulation,  Isotope  studies, 
Pesticides,  Organic  compounds,  Oxygen,  Respira- 
tion. 

Results  from  single-species  toxicity  tests  form  the 
basis  for  guidance  about  concentrations  of  chemi- 
cals that  are  likely  to  be  environmentally  hazard- 
ous. Microcosm  bioassays  have  been  proposed  as 
better  tools  for  this  purpose  under  some  circum- 
stances. Rarely  have  comparisons  been  made 
among  the  responses  in  the  various  test  systems 
and  those  seen  in  natural  communities.  We  com- 
pared the  responses  among  single-species  algal 
assays,  a  synthetic  microcosm  (the  Taub  micro- 
cosm) and  experimental  ponds  exposed  to  similar 
concentrations  of  atrazine  by  comparing  concen- 
trations of  atrazine  that  reduced  algal  activity  or 
biomass  to  50%  of  control  values  (EC50).  Eight 
algal  species  were  examined;  mean  species  EC50 
values  for  14C  uptake  ranged  from  37  to  308 
microgram(ug)/L.  For  the  Taub  microcosm,  EC50 
values  were  103  to  159  ug/L  for  14C  uptake,  126 
to  165  ug/L  for  dissolved  oxygen  production  and 
106  to  164  ug/L  for  dissolved  oxygen  consump- 
tion. Values  were  dependent  on  the  time  intervals 
selected  for  calculations.  In  the  ponds,  EC50 
values  for  14C  uptake  were  100  ug/L  and  for 
chlorophyll  a,  82  ug/L.  The  basic  similarity  among 
EC50  values  across  test  systems  suggests  that  re- 
sults from  a  combination  of  single-species  assays, 
or  the  Taub  microcosm,  provided  a  reasonable 
estimate  of  the  concentration  of  atrazine  that  pro- 
duced similar  direct  effects  on  more  natural  com- 
munities. (Author's  abstract) 
W87-05655 


ADAPTATION  OF  SELENASTRUM  CAPRI- 
CORNUTUM  (CHLOROPHYCEAE)  TO 
COPPER, 

Geological  Survey,  Menlo  Park,  CA.  Water  Re- 
sources Div. 

J.  S.  Kuwabara,  and  H.  V.  Leland. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.   5,  No.  2,  p   197-203,  February 
1986.  1  fig,  2  tab,  26  ref. 

Descriptors:  'Adaptation,  'Copper,  'Water  pollu- 
tion effects,  'Bioassay,  'Algal  growth,  Heavy 
metals,  Toxicity,  Algae,  Population  exposure. 

Selenastrum  capricornutum  Printz,  growing  in  a 
chemically  defined  medium,  was  used  as  a  model 
for  studying  adaption  of  algae  to  a  toxic  metal 
(copper)  ion.  Cells  exhibited  lag-phase  adaptation 
to  0.8  micromolar  total  Cu  after  20  generations  of 


Cu  exposure.  Selenastrum  adapted  to  the  same 
concentration  when  Cu  was  gradually  introduced 
over  an  8-h  period  using  a  specially  designed  appa- 
ratus that  provided  a  transient  increase  in  exposure 
concentration.  Cu  adaptation  was  not  attributable 
to  media  conditioning  algal  exudates.  Duration  of 
lag  phase  was  a  more  sensitive  index  of  copper 
toxicity  to  Selenastrum  that  was  growth  rate  or 
stationary-phase  cell  density  under  the  experimen- 
tal conditions  used.  Chemical  speciation  of  the  Cu 
dosing  solution  influenced  the  duration  of  lag 
phase  even  when  media  formulations  were  identi- 
cal after  dosing.  Selenastrum  initially  exposed  to 
Cu  in  a  CuC12  injection  solution  exhibited  a  lag 
phase  of  3.9  d,  but  this  was  reduced  to  1.5  d  when 
a  CuEDTA  solution  was  used  to  achieve  the  same 
total  Cu  and  EDTA  concentrations.  Physical  and 
chemical  processes  that  accelerated  the  rate  of 
increase  in  cupric  ion  concentration  generally  in- 
creased the  duration  of  lag  phase.  (Author's  ab- 
stract) 
W87-05656 


TOXICITY  OF  FIVE  ALKYL-ARYL  PHOS- 
PHATE ESTER  CHEMICALS  TO  FOUR  SPE- 
CDZS  OF  FRESHWATER  FISH, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
L.  Cleveland,  F.  L.  Mayer,  D.  R.  Buckler,  and  D. 
U.  Palawski. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  273-282,  March  1986.  7 
tab,  27  ref. 

Descriptors:  'Toxicity,  'Phosphate  esters,  'Fish 
physiology,  'Water  pollution  effects,  'Bioaccumu- 
lation, 'Trout,  'Minnows,  'Catfish,  'Bluegills, 
Life  cycles,  Organic  compounds,  Pollutants, 
Growth,  Survival,  Fish,  Population  exposure. 

The  toxicities  of  five  phosphate  ester  compounds  - 
Fyrquel  GT,  Kronitex  200,  Phosflex  3 IP,  Pydraul 
50E  and  Santicizer  148  -  were  evaluated  in  acute 
toxicity  tests  with  rainbow  trout  (Salmo  gairdneri), 
fathead  minnows  (Pimephales  promelas),  channel 
catfish  (Ictalurus  punctatus)  and  bluegills  (Lepomis 
macrochirus)  and  in  90-d  partial  life-cycle  tests 
with  fathead  minnows.  Nominal  exposure  concen- 
trations were  0,  0.06,  0.12,  0.25,  0.5  and  1.0  mg/L 
in  the  partial  life-cycle  tests  with  Fyrquel  GT, 
Kronitex  200,  Phosflex  3 IP  and  Pydraul  50E,  and 
0,  0.05,  0.09,  0.19,  0.38  and  0.75  mg/L  in  the  test 
with  Santicizer  148.  The  96-h  LC50  values  for 
rainbow  trout,  fathead  minnows,  channel  catfish 
and  bluegills  exposed  to  the  five  phosphate  esters 
ranged  from  less  than  0.3  to  greater  than  72  mg/L. 
The  LC50  values  may  be  directly  related  to  the 
percentage  of  triphenyl  phosphate  contained  in 
each  of  the  compounds.  The  phosphate  esters  gen- 
erally showed  similar  chronic  toxicities  to  fathead 
minnows,  and  adverse  toxic  effects  occurred  at 
nominal  exposure  concentrations  of  0.38  to  1.0  mg/ 
L.  Comparison  of  available  environmental  concen- 
tration data  for  phosphate  esters  with  the  effect 
concentrations  obtained  for  fish  in  the  present 
study  indicated  that  phosphate  ester  compounds 
may  not  now  pose  a  threat  to  fish  populations. 
(Author's  abstract) 
W87-05659 


FIELD  STUDY  OF  PHYSIOLOGICAL  EF- 
FECTS ON  FISH  EN  LEAD-CONTAMTNATED 
LAKES, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

C.  Haux,  A.  Larsson,  G.  Lithner,  and  M.-L. 

Sjobeck. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  3,  p  283-288,  March  1986.  3 

fig,  1  tab,  18  ref. 

Descriptors:  'Field  tests,  'Fish  physiology, 
•Water  pollution  effects,  'Polluted  lakes,  'Lead, 
Enzymes,  Sweden,  Whitefish,  Teleosts,  Heavy 
metals,  Lakes,  Fish,  Tissue  analysis,  Toxicity. 

In  a  field  investigation,  physiological  parameters 
were  studied  in  whitefish  (Coregonus  spp.)  living 
in  lead-contaminated  lakes  in  northern  Sweden. 
Fish  from  an  uncontaminated  lake  were  used  as  a 
reference.  The  activity  of  the  enzyme  delta-amino- 
levulinic  acid  dehydratase  in  blood  was  inhibited 


up  to  88%  in  fish  from  lead-contaminated  lakes,  as 
compared  with  fish  from  the  reference  lake,  indi- 
cating the  presence  of  lead  pollution.  In  addition, 
higher  blood  glucose  levels  and  lower  plasma 
sodium  content  were  observed  in  fish  from  lead- 
contaminated  lakes.  These  results  suggest  that  lead 
affects  fish  in  the  environment  in  a  way  similar  to 
that  observed  in  laboratory  experiments.  (Author's 
abstract) 
W87-05660 


EFFECT  OF  PULSE  EXPOSURE  TO  METHOX- 
YCHLOR  ON  BRAIN  SEROTONIN  LEVELS  IN 
AMERICAN  FLAGFISH  (JORDANELLA  FLOR- 
IDAE,  GOODE  AND  BEAN)  AS  MODIFIED  BY 
TIME  AFTER  EXPOSURE,  CONCENTRATION 
AND  GENDER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 
D.  A.  Holdway,  B.  D.  Sloley,  R.  G.  H.  Downer, 
and  D.  G.  Dixon. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  289-294,  March  1986.  3 
tab,  19  ref.  NRC  (Canada)  Contract  OST83-00153; 
NSERC  (Canada)  Grant  A6084. 

Descriptors:  'Methoxychlor,  'Population  expo- 
sure, 'Water  pollution  effects,  'Serotonin,  'Flag- 
fish,  Insecticides,  Tryptophan,  Organic  com- 
pounds, Pesticides,  Fish. 

Adult  American  flagfish  (Jordanella  floridae)  were 
exposed  for  2  h  to  1.6,  1.9,  3.1  or  5.1  mg/L  of  the 
chlorinated  hydrocarbon  insecticide  methoxych- 
lor. Control  and  ethanol-carrier  control  treatments 
were  also  maintained.  Fish  were  sampled  at  2,  6, 
24,  48  and  336  h  after  exposure,  and  the  concentra- 
tions of  tryptophan,  serotonin  and  5-hydroxyindole 
acetic  acid  in  brain  tissue  were  determined.  Flag- 
fish  exposed  to  the  three  highest  concentrations  of 
methoxychlor  had  significantly  lower  concentra- 
tions of  serotonin,  relative  to  controls,  2,  6  and  24 
h  after  exposure.  Serotonin  concentrations  had  re- 
turned to  control  levels  by  48  h.  The  period  of 
serotonin  depression  corresponded  with  observed 
convulsive  activity  in  the  exposed  fish.  Female 
flagfish  had  significantly  higher  brain  levels  of 
serotonin  than  did  males.  Although  tryptophan  and 
5-hydroxyindole  acetic  acid  levels  were  unaffected 
by  methoxychlor  exposure,  the  levels  of  both  were 
significantly  depressed  by  the  concentration  of  eth- 
anol  carrier  (270  mg/L)  used.  Serotonin  levels 
were  unaffected  by  ethanol.  The  brain  weight  of 
flagfish  was  found  to  be  related  to  body  weight  by 
the  equation  brain  weight  (mg)  =  2.53  +  5.72 
body  weight  (g)  (n  =  139;  r  squared  =  0.74;  p  < 
0.001).  (Author's  abstract) 
W87-05661 


INVESTIGATION  OF  THE  HEPATIC  MTXED- 
FUNCTION  OXIDASE  SYSTEM  IN  HERRING 
GULL  EMBRYOS  rN  RELATION  TO  ENVI- 
RONMENTAL CONTAMINANTS, 

Canadian  Wildlife  Service,  Ottawa  (Ontario). 
Wildlife  Toxicology  Div. 

D.  C.  Boersma,  J.  A.  Ellenton,  and  A.  Yagminas. 
Environmental       Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  309-318,  March  1986.  2 
fig,  6  tab,  46  ref. 

Descriptors:  'Enzymes,  'Herring  fulls,  'Embryos, 
•Water  pollution  effects,  'Great  Lakes,  'Bioindi- 
cators,  Mortality,  Survival,  Organic  compounds, 
Pesticides,  Lakes,  Water  fowl,  Eggs. 

Hepatic  enzyme  activity  in  25-d  embryos  from 
eight  colonies  in  the  Great  Lakes  and  one  relative- 
ly uncontaminated  colony  in  the  Bay  of  Fundy 
were  measured.  This  was  done  to  further  investi- 
gate the  use  of  the  mixed-function  oxidase  system 
of  herring  gull  (Larus  argentatus)  embryos  for 
bioeffects  monitoring.  The  changes  in  ethoxyresor- 
ufin  0-dealkylation  (ERoD)  and  the  rate  of  amino- 
pyrene-N-demethylation  (APDM)  across  the 
Great  Lakes  were  small.  However,  the  rate  of 
aniline  hydroxylation  (AnH)  was  significantly  de- 
pressed in  seven  of  eight  colonies  when  compared 
with  control  colony.  This  suppression  was  greatest 
in  embryos  from  the  three  colonies  in  Lake  Ontar- 
io, where  mirex  levels  were  highest.  Organochlor- 
ines  were  measured  in  egg  homogenates  from  each 
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colony.  There  was  a  significant  negative  correla- 
tion of  the  rate  of  APDM  with  both  polychlorinat- 
ed  biphenyl  and  hexachlorobenzene  levels  and  also 
of  the  rate  of  AnH  with  mirex  levels.  In  conjunc- 
tion with  the  above,  an  egg  injection  experiment 
using  three  doses  each  of  hexachlorobenzene  and 
mirex  and  was  conducted  to  elucidate  these  com- 
pounds' effects  on  the  enzymes  measured.  The 
effects  on  body  weight,  liver  weight  and  enzyme 
activity  were  small  compared  with  the  mortality 
incurred  in  the  eggs  injected  with  hexachloroben- 
zene. The  embryonic  LD50  for  hexachlorobenzene 
was  calculated  as  4.3  ppm.  Mortality  in  the  con- 
trols injected  with  1,4-dioxane  was  20%,  and  that 
of  eggs  injected  with  mirex  was  similar  to  that  of 
controls.  (Author's  abstract) 
W87-05663 


COMPARISON  OF  THE  EFFECTS  OF  SUR- 
FACTANTS ON  FRESHWATER  PHYTO- 
PLANKTON  COMMUNITIES  IN  EXPERIMEN- 
TAL ENCLOSURES  AND  ON  ALGAL  POPU- 
LATION GROWTH  IN  THE  LABORATORY, 
Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
M.  A.  Lewis. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  3,  p  319-332,  March  1986.  4 
fig,  4  tab,  55  ref. 

Descriptors:  *Surfactants,  *Water  pollution  effects, 
•Phytoplankton,  *Algal  growth,  *Field  tests, 
•Toxicity,  Population  exposure,  Organic  com- 
pounds, Dissolved  oxygen,  Taxonomy,  Growth, 
Algae. 

Field  validation  of  laboratory  toxicity  data  for 
phytoplankton  is  uncommon  but  it  is  important, 
since  results  from  standard  single-species  laborato- 
ry tests  are  often  used  in  assessing  the  environmen- 
tal safety  of  a  chemical.  This  study  reports  the 
short-term  in  situ  effects  of  three  surfactants  on  the 
community  structure  of  enclosed  natural  assem- 
blages of  phytoplankton.  Standard  diversity  and 
similarity  indices,  mean  species  number  density  and 
changes  in  dissolved  oxygen  concentration  were 
determined  for  phytoplankton  enclosed  in  26-liter 
bottles  after  10  d  of  exposure  in  Acton  Lake,  Ohio. 
Tne  first  observed  effect  concentrations  based  on 
commonly  calculated  indices  of  community  struc- 
ture occurred  at  108,  8.4  and  2.9  mg/1,  respective- 
ly, for  the  anionic,  nonionic  and  cationic  surfac- 
tants. In  contrast,  lower  effect  levels  (<  1.0  mg/1) 
based  on  changes  in  density  of  some  major  taxa 
were  observed.  Since  standard  algal  toxicity  tests 
assume  a  degree  of  environmental  relevancy,  the 
community  effect  levels  were  compared  with 
effect  concentrations  developed  in  standard  labora- 
tory algal  toxicity  tests  monitoring  changes  in  pop- 
ulation growth  of  single  test  species.  The  commu- 
nity effect  levels  could  be  predicted  in  some  cases; 
however,  the  degree  of  similarity  between  the  lab- 
oratory and  field  results  was  very  dependent  on 
the  surfactant,  the  laboratory  test  species  and  the 
effect  parameter.  (Author's  abstract) 
W87-05664 


BENTHOS  IN  A  SEDIMENT-LADEN  DELTA 
STREAM  SYSTEM, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05831 


ENVIRONMENTAL  ASPECTS  OF  SEDIMEN- 
TATION, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05834 


ROLE  OF  SEDIMENT  IN  ACCELERATED  EU- 
TROPHICATION, 

Oklahoma  State  Univ.,  Stillwater. 
A.  N.  Sharpley. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  459-469,  3 
fig,  1  tab,  43  ref.  ARS  Cooperative  Agreement  No. 


58-7B30-2-416. 

Descriptors:  *Eutrophication,  'Sediments,  *Path 
of  pollutants,  *Water  pollution  effects,  'Sediments, 
Phosphorus,  Nitrogen,  Erosion,  Sediment  trans- 
port, Runoff,  Bioassay. 

Due  to  atmospheric  exchange  of  nitrogen  and 
carbon  with  surface  water,  phosphorus  often  limits 
and  is  of  prime  importance  in  the  control  of  accel- 
erated eutrophication.  Sediment  is  an  integral  part 
of  this  process.  The  bioavailability  and  reactivity 
of  P,  in  terms  of  P  sorption-desorption  of  eroded 
sediment,  is  greater  than  source  soil  due  to  the 
selective  removal  of  fine  material  during  runoff. 
Relationships  between  soil  loss  and  the  enrichment 
of  sediment  bound  P  (particulate  P)  forms  are 
presented,  which  allow  the  prediction  of  runoff 
losses  and  capacity  of  sediment  to  alter  solution  P 
concentration  in  streams  and  lakes.  A  literature 
survey  showed  that  0-95%  of  particulate  P  in 
runoff  and  deposited  sediments  can  be  potentially 
bioavailable  (utilized  by  algae),  as  measured  by 
several  chemical  extractants  and  algal  bioassays. 
There  is  need  for  development  and  standardization 
of  a  simple  chemical  extraction  method  to  estimate 
bioavailable  P,  so  that  more  information  on  a  less 
site-specific  basis  can  be  obtained.  Further  research 
should  be  directed  toward  an  improvement  of 
models  partitioning  soluble  and  particulate  P  in 
runoff  and  water  bodies.  (See  also  W87-05791) 
(Author's  abstract) 
W87-05839 


WATER  QUALITY  EVD7ACTS  FROM  SEDI- 
MENT IN  THE  SOUTHEAST, 

Tennessee  Valley  Authority,  Knoxville,  TN.  Envi- 
ronmental Quality  Staff. 
A.  M.  Duda. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  488-497,  3 
fig,  1  tab,  24  ref. 

Descriptors:  'Water  pollution  effects,  'Suspended 
sediment,  'Sediment  load,  'North  Carolina,  'Ten- 
nessee, Sediment  yield,  Economic  aspecs,  Agricul- 
ture, Dredging,  Aquatic  environment. 

The  significance  of  water  quality,  aquatic  biologi- 
cal, and  economic  damage  from  excessive  sediment 
loading  was  examined  in  different  physiographic 
areas  of  North  Carolina  and  Tennessee.  Investiga- 
tions show  sediment  to  be  the  primary  water  qual- 
ity problem  facing  the  two  States,  with  widespread 
use  impairment  of  waters  in  agricultural,  mining, 
and  urban  areas.  Suspended  sediment  yields  range 
from  5-10  metric  tons(mt)/sq  km/yr  in  forested 
watersheds  to  370  and  850  mt/sq  km/yr  in  some 
agricultural  and  coal  mined  areas,  respectively. 
Economic  and  public  safety  impacts  occurred  as 
well,  ranging  from  increased  flooding,  extensive 
dredging  requirements,  decreased  agricultural  pro- 
ductivity, and  filling  of  reservoirs  to  actual  loss  of 
human  life  associated  with  bridge  collapses  on 
unstable,  channelized  waterways.  Impediments  to 
achieving  Clean  Water  Act  goals  include:  (1)  the 
accelerated  drainage  and  conversion  of  wetlands  to 
cropland;  (2)  failure  to  enact,  enforce,  or  fund 
programs  for  soil  erosion  and  nonpoint  pollution 
control;  'loopholes'  in  Federal  and  State  regulatory 
requirements;  and  increased  storm  runoff  from 
mining,  urban,  and  agricultural  areas.  Major  policy 
changes  in  existing  Federal  and  State  programs 
and  establishment  of  new  programs  (emphasizing 
the  integration  of  land  and  water  management, 
nonpoint  pollutioon  control,  and  rehabilitation  of 
problem  watersheds)  are  needed  if  sediment-relat- 
ed nonpoint  pollution  problems  are  to  be  remedied 
and  billions  of  dollars  in  adverse  economic  impacts 
are  to  be  reduced.  (See  also  W87-05791)  (Author's 
abstract) 
W87-05842 


DRAGONFLIES  AS  INDICATORS  OF  THE 
CONDTTIONS  OF  RUNNING  WATERS  IN  THE 
LOWER  PARTS  OF  NORTHWESTERN  GER- 
MANY (LD3ELLEN  ALS  TNDDCATOREN  DES 
ZU  STANDES  VON  FLIESSGEWAESSERN  DES 
NORDWESTDEUTSCHEN  TTEFLANDES), 
Technische  Univ.  Braunschweig  (Germany,  F.R.). 


Zoologisches  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05896 


CLASTOGENIC  EFFECTS  OF  FTVE  CARCTNO- 
GENIC-MUTAGENIC  CHEMICALS  ON  THE 
CELLS  OF  THE  COMMON  CARP,  CYPRTNUS 
CARPIO  L, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

K.  Al-Sabti. 

Comparative   Biochemistry  and   Physiology   (C), 

Vol.  85,  No.  1,  p  5-9,  1986.  2  tab,  2  fig,  30  ref. 

Descriptors:  'Mutagens,  'Fish  physiology,  'Car- 
cinogens, 'Water  pollution  effects,  'Aromatic 
compounds,  'Carp,  Erythrocytes,  Fish,  Organic 
compounds. 

The  cytogenic  effects  of  various  i.p.  treatments 
with  five  carcinogenic  mutagenic  chemicals  and 
three  doses  for  each  (aflatoxin  Bl,  Aroclor  1254, 
benzidine,  benzo(a)pyrene,  and  20-methylcholanth- 
rene)  were  investigated.  The  mutagens  were  inject- 
ed as  corn  oil  solutions.  Injections  with  distilled 
water  or  corn  oil  provided  two  control  groups. 
Cytogenetic  damage  was  detected  via  two  test 
systems,  chromosomal  aberrations  (CA)  in  kidney 
cells  and  micronucleated  erythroyctes  (M).  At  48 
hours  after  treatment  with  the  chemicals  the  fre- 
quencies of  CA  and  M  were  elevated  in  a  clear 
dose-response  manner  compared  to  the  control 
groups.  (Author's  abstract) 
W87-05899 


EFFECT  OF  SUB-LETHAL  DOSES  OF  DDEL- 
DRTN  ON  THE  VENTILATORY  AND  CARDI- 
AC   AcnvrrY    in    two    species    of 

SHRIMPS, 

University  of  the  West  Indies,  Kingston  (Jamaica). 
Dept.  of  Zoology. 

V.  Lawrence,  R.  E.  Young,  and  A.  Mansingh. 
Comparative   Biochemistry   and   Physiology   (C), 
Vol.  85,  No.   1,  p   177-181,   1986.  6  fig,  36  ref. 

Descriptors:  'Dieldrin,  'Pesticides,  'Ventilation, 
'Water  pollution  effects,  'Shrimp,  Toxicity,  Com- 
mercial fishing,  Bioaccumulation,  Jamaica,  Aqua- 
culture,  Popluation  exposure. 

The  recently  intensified  use  of  pesticides  in  Jamai- 
ca (AGRO  21  Program)  makes  it  essential  to  deter- 
mine the  levels  at  which  pesticide  use  may  become 
counterproductive  by  endangering  marine  re- 
sources. The  effect  of  dieldrin  on  the  heart  and 
ventilatory  activity  in  the  shrimps  Macrobrachium 
faustinum  and  Macrobrachium  amazonicum  was 
studied  over  4  and  7  day  exposure  periods,  respec- 
tively. In  M.  faustinum,  ventilatory  rate  increased 
by  43%  and  heart  rate  by  14.4%.  In  M.  amazoni- 
cum, the  veltilatory  and  heart  rates  decreased  by 
21  and  6%  respectively.  In  the  same  species  the 
ventilatory  reversal  frequency,  an  index  of  respira- 
tory stress,  was  6.7  times  higher  than  the  control 
values.  All  the  changes,  with  the  exception  of  M. 
amazonicum  heart  rate,  were  significant  at  the  0.01 
level  of  probability.  (See  also  W87-05901)  (Airone- 
PTT) 
W87-05900 


EFFECT  OF  SUB-LETHAL  DOSES  OF  DIEL- 
DRIN ON  RESTING  AND  ACTIVE  METABO- 
LISM IN  TWO  SPECIES  OF  SHRIMPS, 

University  of  the  West  Indies,  Kingston  (Jamaica). 
Dept.  of  Zoology. 

V.  Lawrence,  R.  E.  Young,  and  A.  Mansingh. 
Comparative   Biochemistry   and   Physiology   (C), 
Vol.  85,  No.  l,p  183-186. 

Descriptors:  'Metabolism,  'Dieldrin,  'Pesticides, 
'Water  pollution  effects,  'Shrimp,  Commercial 
fishing,  Oxygen  uptake,  Jamaica,  Aquaculture, 
Population  exposure. 

Increased  use  of  pesticides  in  Jamaica  may  endan- 
ger aquatic  species  important  for  aquaculture.  The 
effects  of  dieldrin  on  the  active  (V  sub  a  02)  and 
resting  (V  sub  r  02)  oxygen  consumption  rates  of 
the  shrimps  Macrobrachium  faustinum  (de  Saus- 
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sure)  and  Macrobrachium  amazonicum  (Heller) 
were  studied  during  exposure  for  4  days  at  0.01 
ppb  and  7  days  at  0.0002  ppb  respectively.  V  sub  r 
02  of  M.  faustinum  increased  significantly 
(P<0.01)  by  48%  but  the  V  sub  a  02  decreased  by 
13%.  Both  V  sub  r  02  and  V  sub  a  02  decreased  in 
M.  amazonicum,  43%  and  70%  respectively.  Thus 
in  both  species  the  aerobic  metabolic  scope  for 
activity  decreased.  The  increased  resting  metabolic 
rate  of  the  indigenous  M.  faustinum  is  ascribed  to 
energy  consuming  responses  which  allow  compen- 
sation for  the  effects  of  the  stressor.  The  stressor 
may  be  said  to  have  resting  metabolic  rate  of  the 
pond-cultured  M.  amazonicum  is  ascribed  to  great- 
er susceptibility,  more  extensive  metabolic  break- 
down and  failure  of  compensatory  responses.  M. 
amazonicum  may  be  said  to  have  been  forced  by 
the  stressor  into  a  metabolic  zone  of  collapse.  (See 
also  W87-O59O0)  (Author's  abstract) 
W87-05901 


INHIBITION  STUDY  OF  THE  NITRIFICA- 
TION BY  ORGANIC  COMPOUNDS  (ETUDE 
DE  L'lNHIBITION  DE  LA  NITRIFICATION 
PAR  LES  COMPOSES  ORGANIQUES), 

Rennes-1  Univ.  (France). 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05902 


ENVIRONMENTAL  MODIFICATION  OF  THE 
PHOTOSYNTHETIC  RESPONSE  OF  LAKE 
PLANKTON  TO  SURFACTANTS  AND  SIG- 
NIFICANCE TO  A  LABORATORY-FTELD 
COMPARISON, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Environ- 
mental Safety  Dept. 
M.  A.  Lewis,  and  B.  G.  Hamm. 
Water  Research  WATRAG,  Vol.  20,  No.   12,  p 
1575-1582,  December  1986.  3  fig,  2  tab,  40  ref. 

Descriptors:  'Surfactants,  'Photosynthesis, 
•Plankton,  'Field  tests,  *Lakes,  'Water  pollution 
effects,  Acton  Lake,  Detergents,  Cultures,  Toxici- 
ty, Diatoms,   Species  composition,  Temperature. 

The  toxic  effects  of  nine  surfactants  on  the  short- 
term  photosynthetic  activity  of  lake  plankton  and 
factors  affecting  the  response  were  investigated  in 
multiple  monthly  studies  conducted  during  May- 
October  of  1982  and  1983  at  Acton  Lake  (Ohio). 
The  impact  on  photosynthesis  differed  with  the 
mean  3  h  EC  sub  50  values  ranging  from  0.6  to 
28.7  mg/1.  The  photosynthetic  response  to  the 
same  surfactant  varied  as  much  as  80  x,  attributed 
in  part  to  monthly  changes  in  water  temperature 
(range  17-28  C)  and  to  seasonal  differences  in 
phytoplankton  composition.  Overall  the  test 
chemicals  were  less  toxic  during  periods  of  lower 
water  temperature,  diatom  dominance  and  low 
algal  density.  The  in  situ  photosynthesis  results 
were  compared  to  those  from  standard  algal  labo- 
ratory toxicity  tests  to  assess  the  environmental 
relevance  of  a  laboratory  data  base.  These  96  h 
tests  were  conducted  with  the  same  surfactants  but 
monitored  growth  effects  on  three  cultured  algae. 
Based  on  this  comparison  the  laboratory  effect 
concentrations  were  typically  either  similar  to  or 
lower  than  those  in  the  field.  Key  considerations  in 
this  laboratory  field  comparison  were  the  environ- 
mental modification  of  the  photosynthetic  re- 
sponse, the  surfactant  type,  and  the  differential 
sensitivities  of  the  cultured  laboratory  algae.  (Au- 
thor's abstract) 
W87-05917 


BACTERIAL    GLUCOSE    MINERALIZATION 
IN  ACTD-STRESSED  LAKE  SEDIMENTS, 

Laurentian  Univ.,  Sudbury  (Ontario).  Dept.  of  Bi- 
ology. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-05918 
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RENOVAITNG  WASTEWATER  WITH 

GROUNDWATER  RECHARGE  IN  THE  PHOE- 
NLXAREA, 

Agricultural    Research    Service,    Phoenix,    AZ. 


Water  Conservation  Lab. 
H.  Bouwer. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  331-346,  1 
fig,  13  ref. 

Descriptors:  'Wastewater  renovation,  'Ground- 
water recharge,  'Phoenix,  'Arizona,  'Water  reuse, 
Irrigation,  Agriculture,  Wastewater,  Secondary 
wastewater  treatment,  Salt  River. 

The  city  of  Phoenix,  with  a  population  of  800,000 
in  1980,  is  the  largest  city  in  the  Salt  River  Valley, 
located  in  south  central  Arizona.  The  dominant 
irrigation  district  in  the  Salt  River  Valley  is  the 
Salt  River  Project,  which  covers  an  area  of  about 
250,000  acres.  Water  use  in  the  area  of  the  Salt 
River  Project  is  about  1.2  million  acre-ft/yr.  Two- 
thirds  of  this  amount  comes  from  the  Salt  and 
Verde  rivers,  on  which  six  storage  dams  have  been 
constructed.  The  remaining  one-third  is  pumped 
from  the  groundwater  with  about  250  deep  wells. 
This  groundwater  gets  very  little  natural  recharge 
(other  than  irrigation  return  flow),  and  is  essential- 
ly a  nonrenewable  water  resource.  Projections  of 
water  supply  and  demand  for  the  Phoenix  area 
outside  the  Salt  River  Project  indicate  a  deficit  of 
about  120,000  acre-ft/yr  by  the  year  2035.  The 
present  sewage  flow  is  about  160,000  acre-ft/yr,  of 
which  about  half  will  be  used  for  cooling  a  nuclear 
power  plant  starting  in  the  mid  to  late  1980s.  The 
rest  of  the  effluent  or  almost  80,000  acre-ft/yr,  will 
be  available  for  other  uses.  A  logical  use  of  the 
sewage  effluent  would  be  irrigation  of  agricultural 
land.  In  the  Phoenix  studies,  secondary  effluent 
was  used  because  that  was  what  the  treatment 
plants  provided.  The  results  of  the  Phoenix  studies 
show  that  the  renovated  water  from  the  SAT 
projects  meets  the  public  health,  agronomic,  and 
aesthetic  requirements  for  unrestricted  irrigation, 
including  vegetable  crops  that  are  consumed  raw. 
The  water  also  meets  the  standards  for  lakes  with 
primary  contact  recreation.  Potable  use  of  the  ren- 
ovated water  will  require  additional  treatment,  for 
example,  activated  carbon  adsorption,  reverse  os- 
mosis, and  disinfection.  Such  treatment,  however, 
will  be  more  effective  and  economical  for  renovat- 
ed water  from  a  soil-aquifer  treatment  system  than 
for  effluent  from  a  conventional  sewage  treatment 
plant.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05241 


ANAEROBIC  TREATMENT  OF  STARCH-CON- 
TAINING WASTEWATER  USING  A  PLATE- 
COLUMN  REACTOR, 

Fermentation  Research  Inst.,  Yatabe  (Japan). 

K.  Tanaka,  E.  Mikami,  and  T.  Suzuki. 

Journal   of  Fermentation   Technology   JFTED8, 

Vol.  64,  No.  3,  p  259-263,  June  1986.  3  fig,  2  tab,  6 

ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Anaerobic  digestion,  'Starch,  'Ad- 
vanced wastewater  treatment,  Biomass,  Organic 
carbon,  Activated  sludge,  Sludge  digestion,  Tem- 
perature effects,  Performance  evaluation. 

An  anaerobic  plate-column  reactor  developed  to 
retain  a  high  concentration  of  biomass  was  studied 
in  regard  to  its  start-up  profile  and  the  effects  of 
total  organic  carbon  (TOC)  loading  rate,  hydraulic 
retention  time  (HRT)  and  steady  state  temperature 
using  starch-containing  synthetic  wastewater. 
Each  operation  was  started  up  at  an  initial  biomass 
concentration  of  about  0.5  milligrams  nitrogen  per 
milliliter,  a  30-hour  HRT  and  a  total  organic 
carbon  loading  rate  of  0.8  grams  per  liter  per  day. 
Dissolved  organic  carbon  removal  efficiency  ex- 
ceeded 90%  after  29  days  and  reached  a  steady 
state  at  98%  removal  after  116  days.  Circulation  of 
effluent  at  a  ratio  of  one  gave  a  lower  removal 
efficiency  and  a  lower  biomass  concentration  than 
the  same  reactor  without  circulation.  The  effect  of 
TOC-loading  rate  was  studied  at  an  HRT  of  30 
hours  at  20  C  and  removal  efficiencies  were  found 
to  be  91%  at  1.6  grams  per  liter  per  day  and  77% 
at  3.2  grams  per  liter  per  day.  The  effect  of  HRT 
was  studied  at  a  TOC-loading  rate  of  0.8  grams  per 
liter  per  day  at  20  C  and  removal  efficiencies  were 
found  to  be  91%  at  an  HRT  of  12  hours  and  72% 
at  an  HRT  of  six  hours.  (Author's  abstract) 


W87-05274 


PRETREATMENT  OF  PECTIC  WASTEWATER 
FROM  ORANGE  CANNING  BY  SOFT-ROT  ER- 
WINIA  CAROTOVORA, 

Government  Industrial  Research  Inst.,  Shikoku, 
Takamatsu  (Japan). 

H.  Tanabe,  Y.  Kobayashi,  and  I.  Akamatsu. 
Journal   of  Fermentation   Technology   JFTED8, 
Vol.  64,  No.  3,  p  265-268,  June  1986.  4  fig,  19  ref. 

Descriptors:  'Wastewater  treatment,  'Biodegrada- 
tion,  'Advanced  wastewater  treatment,  'Pretreat- 
ment  of  water,  'Citrus  fruits,  'Canneries,  'Patho- 
genic bacteria,  Activated  sludge  process,  Enzymes, 
Chemical  oxygen  demand,  Uremic  acids,  Decom- 
position, Dissolved  oxygen,  Nutrients. 

Erwinia  carotvora  FERM  P-7576,  a  soft-rot  patho- 
gen screened  for  biochemical  pulping,  was  used  to 
dispose  of  pectic  wastewater  discharged  from 
orange  canning  factories  as  a  pretreatment  for  an 
activated  sludge  process.  Twelve-hour  bacterial 
pretreatment  made  it  possible  to  reduce  chemical 
oxygen  demand  and  total  uronic  acids  by  10%  and 
84%,  respectively,  with  supplementation  of  some 
nutrients  and  keeping  dissolved  oxygen  constant. 
Enzymatic  pretreatment  using  crude  enzyme  from 
this  strain  degraded  almost  all  the  pectic  substances 
in  this  waste  to  the  level  of  tetramers  and  pen- 
tamers  within  24  hours.  Enzymatic  pretreatment 
was  found  to  provide  more  rapid  decomposition  of 
the  chemically  very  resistant  pectic  substances 
than  other  chemical,  physical  or  biological  treat- 
ment methods.  (Author's  abstract) 
W87-05275 


SEWAGE     SLUDGE     COMPOSTING     MAIN- 
TAINS MOMENTUM, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-O5280 


NITROGEN  AVAIXABILITY  DS  DEWATERED 
SLUDGE, 

Washington   County   Unified   Sewerage  Agency, 

Hillsboro,  OR. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05281 


COMPOSTTNG  PROCESS  DESIGN  CRITERIA: 

PART  IV-CASE  STUDY, 

R.  T.  Haug,  and  L.  D.  Tortorici. 

Biocycle  BCYCDK,   Vol.   27,  No.    10,  p   34-39, 

November-December    1986.   4  fig,   2  tab,   3   ref. 

Descriptors:  'Performance  evaluation,  'Land  dis- 
posal, 'Wastewater  treatment,  'Composting, 
'Design  criteria,  Oxnard,  Sludge  drying,  Sludge 
cake,  Odor  control,  Pathogens,  Process  control, 
Sludge  bed,  Case  studies,  California. 

A  series  of  papers  to  present  a  unified  approach  to 
process  design  and  operation  of  composting  sys- 
tems was  developed.  This  part  presents  a  case 
study  in  applying  the  recommended  design  ap- 
proach and  design  criteria  to  an  actual  system.  The 
city  of  Oxnard,  Ca.  adopted  a  plan  to  construct  a 
new  solids  dewatering  and  composting  facility. 
Estimated  composting  costs  were  higher  than  cur- 
rent costs  for  landfill  sludge  disposal,  but  the  pro- 
posed system  will  not  be  subject  to  escalating  costs 
due  to  landfill  regulation  or  closure  of  alternative 
landfill  sites.  Design  concept  development  includ- 
ed recognition  of  site  specific  considerations  and 
constraints,  including  odor  control,  pathogen  de- 
struction, minimal  usage  of  and  flexibility  in  the 
selection  of  amendments  and  production  of  high 
quality  compost  suitable  for  bagged  product  sale. 
Continuous,  belt-filter  presses  using  polymer  con- 
ditioning were  selected  for  dewatering.  An  in- 
vessel  reactor  process  was  selected  for  the  first 
stage  of  composting.  A  windrow  system  for  the 
curing  phase  offered  a  number  of  advantages  and 
incorporated  an  all-weather  design  and  natural 
ventilation.  Oxnard's  semi-arid  climate  permitted 
air  drying  of  wet  cake  during  peakload  months  as 
well  as  air  drying  in  windrows.  A  circular,  agitated 
bed  reactor  was  selected  for  the  first  stage  because 
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of  its  amendment  flexibility.  A  computer  program 
to  calculate  mass  and  energy  balances  was  devel- 
oped and  aeration  requirements  were  determined. 
The  procedures  discussed  in  this  series  provide  an 
integrated  approach  to  process  design  of  the  first 
and  seconds  stages  of  composting  which  are  scien- 
tifically sound,  practical  and  usable.  (Michael- 
PTT) 
W87-05282 


WASTE  MANAGEMENT  IN  KOREA, 

Environment  Administration,  Seoul  (Republic  of 

Korea). 

D.  H.  Rhee,  Y.  H  .  Ko,  and  L.  F.  Diaz. 

Biocycle  BCYCDK,  Vol.   27,  No.    10,  p  44-48, 

November-December  1986. 

Descriptors:  'Waste  management,  'Wastewater 
treatment,  'Korea,  'Recycling,  Municipal 
wastewater,  Liquid  sludge,  Septic  sludge,  Land 
disposal  Solid  wastes,  Landfills,  Plastics,  Coal  ash, 
Composting,  Waste  recovery,  Fuel,  Compost. 

Korea's  rapid  economic  development  has  resulted 
in  increased  pollution  from  inadequately  controlled 
discharge  of  municipal  and  industrial  wastes.  Four 
municipal  wastewater  treatment  plants  serve  12% 
of  the  nation's  urban  population.  Of  the  10  million 
kiloliters  of  waste  generated  annually,  only  4  mil- 
lion kiloliters  are  collected  and  properly  treated. 
Additional  treatment  capacity  has  been  construct- 
ed in  both  urban  and  rural  areas.  The  per  capita 
rate  of  solid  waste  generation  is  about  2  kilograms 
per  day,  but  this  rate  fluctuates  because  of  the  high 
ash  content  of  municipal  solid  wastes.  Resource 
recovery  and  utilization  is  used  for  solid  waste 
management  by  separating  plastic,  paper,  metal, 
glass  and  rubber  from  other  components  of  the 
waste  stream.  The  Korea  Resources  Recovery  and 
Reutilization  Corporation  was  established  to  deal 
specifically  with  the  recovery  of  resources  from 
solid  wastes.  Incineration  is  used  for  plastics  not 
amenable  to  recycling  and  the  heat  generated  is 
recovered  and  applied  to  household  and  commer- 
cial uses.  Coal  ash  is  recovered  from  combustion  of 
anthracite  briquettes  to  make  bricks  for  the  con- 
struction industry.  In  rural  areas,  solid  and  liquid 
wastes  may  be  composted  or  digested  using  biogass 
reactors  to  generate  methane.  A  full-scale  resource 
recovery  and  reuse  facility  is  being  constructed  in 
Seoul  to  recover  waste  by-products  and  produce 
compost  and  densified  refuse-derived  fuel.  In 
Korea,  a  shortage  of  natural  resources  and  decreas- 
ing availability  and  rising  costs  of  landfill  sites 
make  resources  recovery  from  solid  wastes  in- 
creasingly attractive.  (Michael-PTT) 
W87-05284 


STRATEGIES  FOR  AERATED  PILE  SYSTEMS, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

C.  M.  Murray,  and  J.  L.  Thompson. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  22-28,  July 

1986.  3  fig,  7  tab,  8  ref. 

Descriptors:  'Wastewater  treatment,  'Scrubbers, 
'Design  standards,  'Odor  control,  'Composting, 
•Wastewater  treatment  facilities,  'Aeration, 
'Sludge  bed,  Montgomery  County  composting  fa- 
cility, Performance  evaluation,  Moisture  content, 
Oxygen  depletion,  Maryland,  Temperature  con- 
trol, Exhaust  air  treatment. 

Faced  with  pressures  created  by  local  citizens, 
operators,  at  the  Montgomery  County  Composting 
Facility,  have  continuously  modified  the  facility, 
operating  procedures,  and  the  static  aerated  pile 
process  itself  in  an  effort  to  manage  odor  control 
problems.  The  findings  presented  in  this  report 
may  be  useful  to  operators  of  other  large  scale 
facilities.  Initial  efforts  to  control  odor  centered  on 
maintaining  optimum  temperature  and  oxygen  pa- 
rameters, and  an  exhaust  air  treatment  system.  The 
results  of  the  Odor  Control  Studies  are  presented, 
and  focus  on  three  main  objectives:  (1)  to  optimize 
operation  of  the  exhaust  air  odor  scrubbing  system, 
(2)  to  establish  odor  emission  rates  for  the  various 
portions  of  the  operation,  and  (3)  to  develop  odor 
control  methods  to  eliminate  off-site  odor  impacts. 
The  Odor  Control  Study  and  the  resultant  facility 
improvements  represent  a  comprehensive  effort  to 


understand  the  production,  transport  and  control 
of  odors  at  the  facility.  (Jessick-PTT) 
W87-05297 


SOIL  DEODORIZATION  SYSTEMS, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

M.  Terasawa,  M.  Hirai,  and  H.  Kubota. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  28-32,  July 

1986.  2  fig,  4  tab,  4  ref. 

Descriptors:  'Odor  control,  'Biological  treatment, 
'Soil  filters,  'Wastewater  treatment,  Bodenfilters, 
Wastewater  facilities,  Japan,  Maintenance,  Con- 
struction costs,  Performance  evaluation. 

Recently,  biological  deoderization  systems  have 
begun  to  attract  increasing  attention  because  it  is 
possible  to  operate  them  economically  and  effi- 
ciently. Although  bodenfilters  have  been  in  oper- 
ation in  Japan  for  some  time,  a  systematic  compila- 
tion of  data  from  an  operational  point  of  view  is 
lacking.  The  investigation  reported  herein  grew 
out  of  the  need  to  fill  in  the  data  gap.  It  will  be 
essential  to  work  on  the  progress  of  biological 
deodorization  and  to  develop  better  biofilters.  For 
example,  we  have  used  peat  instead  of  soil  as  a 
packing  material  in  the  biofilter  and  have  obtained 
very  promising  results.  (Author's  abstract) 
W87-05298 


SOIL  FILTERS  AT  TREATMENT  PLANT, 

M.  A.  Selby. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  33,  July 

1986. 

Descriptors:  'Soil  filters,  'Wastewater  facilities, 
'Wastewater  treatment,  'Odor  control,  Moisture 
content,  Hydrogen  sulfide,  'Florida,  Tamarac. 

Mechanisms  associated  with  the  Soil  Filter  Matrix 
are  odor  removal,  physical  adsorption,  chemical 
oxidation,  moisture  content,  and  biological  assimi- 
lation. These  factors  were  examined  at  a  system  in 
Tamarac,  Florida  where  5  to  30  ppm  hydrogen 
sulfide  were  being  emitted  from  a  primary  equali- 
zation tank  a  wastewater  treatment  plant.  Prior  to 
the  installation  of  this  soil  filter  unit,  the  municipal- 
ity was  under  regulatory  pressure  to  implement 
some  type  of  odor  control  quickly.  After  complet- 
ing the  plant's  startup  phase,  odor  complaints  have 
essentially  dropped  to  zero.  (Jessick-PTT) 
W87-05299 


MAKING  SLUDGE  REUSE  MORE  SUCCESS- 
FUL, 

Black  and  Veatch,  Kansas  City,  MO. 

G.  F.  Shimp. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  34-35,  July 

1986. 

Descriptors:  'Water  reuse,  'Wastewater  treatment, 
•Waste  disposal,  'Sludge  disposal,  'Wastewater 
management,  'Sludge  utilization,  Wilmington, 
Sludge,  North  Carolina,  Denver,  Colorado,  Seat- 
tle, Washington,  Bristol,  Nashville,  Tennessee, 
Fort  Collins,  Sludge  thickening,  Sludge  drying, 
Sludge  digestion. 

Generators  of  sludge  are  becoming  aware  of  the 
needs  of  the  user.  Rather  than  trying  to  mold  the 
users'  attitudes  and  habits  to  satisfy  their  own 
needs,  generators  are  beginning  to  develop  sludge 
management  practices  around  user  needs.  Genera- 
tors are  now  more  willing  to  make  more  than  one 
form  of  sludge  product  available,  making  reuse 
more  attractive.  Contract  operators'  spirit  of  enter- 
prise has  created  many  innovative  solutions  to 
problems  frequently  encountered  in  sludge  han- 
dling and  disposal.  By  making  sludge  products 
available  in  more  than  one  form  and  by  enhancing 
sludge  management  practices,  the  potential  sludge 
product  market  will  increase  and  a  greater  portion 
of  the  total  sludge  production  can  be  used  more 
beneficially.  (Jessick-PTT) 
W87-05300 


HOW  TO  USE  PRIVATIZATION  FOR  A  COM- 
POSTING PROJECT, 


For  primary  bibliographic  entry  see  Field  6C 
W87-05302 


SPRAY  IRRIGATION  CHALLENGED  IN  VER- 
MONT, 

D.  Schauer. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  52-54,  July 

1986. 

Descriptors:  'Wastewater  treatment,  'Water  law, 
'Regulations,  Spray  irrigation,  Water  quality 
standards,  Vermont. 

Sunrise  Mountain  Village,  a  housing  development 
near  Killington,  VT  announced  plans  to  increase 
their  spray  irrigation  capacity  prior  to  phasing  in 
550  condominiums  over  the  next  eight  to  ten  years. 
Although  sewage  levels  have  not  yet  been  high 
enough  to  require  its  use,  one  spray  irrigation  field 
received  a  Certificate  of  Compliance  from  the  state 
Water  Resources  Board  to  begin  operating.  Recog- 
nizing that  current  regulations  no  longer  addressed 
the  technological  advances  and  population  growth, 
Vermont's  Governor  Kunin  made  plans  to  revise 
them.  The  resulting  bill  (S.  42)  resulted  in  new 
water  quality  standards.  (Jessick-PTT) 
W87-05303 


APPROPRIATE  TECHNOLOGY  FOR  THE 
TREATMENT  OF  WASTEWATERS  FOR 
SMALL  RURAL  COMMUNITIES, 
World  Health  Organization,  Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
Euro  Reports  and  Studies  90,  Report  of  a  WHO 
Meeting,  Lyon,  June  7-11,  1982.  WHO  Regional 
Office  for  Europe,  Copenhagen,  Denmark.  1985. 
62  p,  9  fig,  5  append. 

Descriptors:  'Wastewater  Treatment, 

'Wastewater  management,  'Quality  control, 
'Rural  areas,  'Wastewater  facilities,  Waste  dispos- 
al, Activated  sludge,  Trickling  filters,  Biodiscs, 
Activated  sludge  process,  Septic  tanks,  Waste  dis- 
posal, Aeration. 

This  report  was  written  as  part  of  the  strategy  for 
the  International  Drinking  Water  Supply  and  Sani- 
tation Decade.  In  all  countries  of  Europe  sanitation 
systems  are  designed  mainly  for  urban  communi- 
ties. In  many  countries  these  systems  have  simply 
been  transferred  to  small  rural  areas.  However  this 
involves  a  number  of  difficulties;  in  particular,  the 
cost  of  sanitation  per  person  is  much  higher  as 
economies  of  scale  are  not  possible,  and  the  treat- 
ment techniques  are  not  suited  to  the  educational 
level  of  the  operators,  so  that  plants  do  not  operate 
at  maximum  efficieny.  The  possibilities,  limitations, 
and  conditions,  including  the  quality  of  control 
requirements  in  the  treatment  of  effluents,  and  the 
operation  and  supervision  of  plants,  are  considered 
for  wastewater  treatment  in  small  rural  areas.  Con- 
ventional methods  of  wastewater  treatment  are 
described  as  well  as  on-site  methods  such  as  septic 
tanks,  where  satisfactory  operation  depends  on  the 
size  and  design  of  the  infiltration  units.  Also  men- 
tioned are  techniques  for  localities  without  piped 
water  supplies.  It  is  recommended  that  reliability 
of  quality  be  increased  by  using  systems  that  are 
less  sensitive  to  increases  in  water  pressure,  and 
that  have  extra  capacity  and  storage  or  settlement 
tanks.  Operation  and  supervison  requires  improve- 
ment at  a  number  of  levels,  including  the  design  of 
simple  systems  and  operating  faculties  and  assist- 
ance to  operators.  (Ram-PTT) 
W87-05322 


ANALYSIS  OF  RESEARCH  NEEDS  CONCERN- 
ING THE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL  OF  WASTEWATER  TREATMENT 
PLANT  SLUDGES. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05325 


COMPOSTING, 

For  primary  bibliographic  entry  see  Field  5E. 
W87-05328 
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INCINERATION, 

Vrije  Univ.,  Brussels  (Belgium).  Dept  of  Chemical 
Engineering  Techniques  and  Industrial  Chemistry. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05329 


ANIMAL  WASTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05330 


RESEARCH  NEEDS  ASSOCIATED  WITH 
TOXIC  SUBSTANCES  IN  WASTEWATER 
TREATMENT  SYSTEMS. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

Water  Pollution  Control  Federation,  Washington, 

District  of  Columbia,  (1982).  300  p. 

Descriptors:  'Research  priorities,  'Monitoring, 
•Toxins,  'Pollutant  identification,  *Fate  of  pollut- 
ants, Sludge,  Wastewater  treatment,  Toxicity,  Bio- 
logical wastewater  treatment,  Chemical  treatment, 
Sorption,  Adsorption,  Separation  techniques, 
Wastewater  analysis. 

An  extensive  assessment  of  research  needs  associat- 
ed with  wastewater  treatment  systems  was  made, 
with  an  overall  emphasis  placed  on  monitoring 
strategies  for  specific  substances  which  may  or 
may  not  be  toxic,  detection  and  measurement  of 
such  specific  substances  in  wastewater  suspensions 
and  residues,  fate  of  these  substances  in  sewarage 
systems  as  well  as  in  physical,  chemical  and  biolog- 
ical unit  operations,  and  processes  used  in 
wastewater  and  sludge  treatment.  A  comprehen- 
sive national  monitoring  strategy  that  minimizes 
redundancy  and  maximizes  interaction  between 
state  and  federal  regulatory  agencies  is  needed. 
The  establishmnet  of  a  national  monitoring  adviso- 
ry committee  comprised  of  public  and  private  par- 
ticipants is  recommended  to  periodically  review 
national  monitoring  programs.  The  research  needs 
identified  for  the  unit  operations  and  processes 
used  in  the  treatment  of  wastewaters  and  sludges 
were  grouped  into  several  common  research  needs 
in  the  areas  of  gas  transfer  (stripping),  sorption, 
phase  separation,  biological  reactions,  and  chemi- 
cal reactions.  (Geiger-PTT) 
W87-05335 


EPA  HANDBOOK  FOR  IMPROVING  POTW 
PERFORMANCE. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

Water  Pollution  Control  Federation,  Alexandria, 

Virginia,  1985.  258  p. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Performance  evaluation,  'Handbooks, 
Standards,  Evaluation,  Cost  analysis,  Design  crite- 
ria, Wastewater  management,  Administration, 
Maintenance,  Process  control. 

Methods  to  economically  improve  the  perform- 
ance of  existing  publicly  owned  treatment  works 
(POTWs)  through  application  of  the  Composite 
Correction  Program  (CCP)  approach  are  present- 
ed. The  CCP  brings  together  the  positive  features 
of  many  individual  programs  to  correct  all  the 
specific  performance-limiting  problems  identified 
at  a  subject  plant.  To  identify  facilities  where 
performance  could  be  improved  without  further 
construction,  a  Comprehensive  Performance  Eval- 
uation (CPE)  phase  was  developed.  The  CPE  is 
performed  to  determine  if  a  CCP  could  result  in 
significant  improvement  in  plant  performance  and/ 
or  capacity.  Descriptions  are  given  of  how  to 
conduct  CPEs  an  CCPs.  Methods  used  during  the 
CCP  for  improving  design  performance-limiting 
factors,  maintenance  performance-limiting  factors, 
administrative  performance-limiting  factors,  and 
operational  performance-limiting  factors  are  out- 
lined along  with  CPE  and  CCP  examples  and  their 
results.  (Geiger-PTT) 
W87-05336 


USE  OF  CUMULATIVE  SUM  ANALYSIS  TO 
ASSESS  POLICY  IMPACTS  ON  THE  RIVER 
EBBW,  WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Botany  and  Microbiology. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-05345 


NOVEL  ACTINOMYCETE  ISOLATED  FROM 
BULKING  INDUSTRIAL  SLUDGE, 

Alabama  Univ.  in  Birmingham.  Dept.  of  Biology. 
J.  M.  White,  D.  P.  Labeda,  M.  P.  Lechevalier,  J. 
R.  Owens,  and  D.  D.  Jones. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  52,  No.  6,  p  1324-1330,  December 
1986.  4  fig,  1  tab,  36  ref. 

Descriptors:  'Actinomyces,  'Isolation,  'Bulking 
sludge,  'Wastewater  treatment,  'Activated  sludge, 
'Industrial  wastewater,  Bacteria,  Microorganisms, 
Biochemistry,  Morphology,  Homology,  DNA, 
Taxonomy. 

Successful  operation  of  the  activated  sludge  proc- 
ess depends  on  separation  of  the  microbial  biomass 
from  the  treated  water  in  a  clarifier.  Sludge  bulk- 
ing, which  is  the  inability  of  the  biomass  to  settle 
properly,  represents  a  major  problem  associated 
with  this  treatment  method.  Control  of  bulking  has 
been  largely  empirical,  and  studies  have  often 
lacked  a  characterization  of  the  organism  (or  orga- 
nisms) involved.  Conditions  suspected  to  cause 
bulking  include  low  dissolved-oxygen  concentra- 
tion, high  and  low  organic  loading,  industrial 
inputs,  nutrient  deficiencies,  and  flow  configura- 
tion. A  few  studies  have  attempted  to  correlate  a 
single  condition  with  the  presence  of  filamentous 
growth.  Organisms  are  usually  characterized  on 
the  basis  of  microscopic  observations.  A  novel 
actinomycete  was  the  predominant  filamentous 
microorganism  in  bulking  activated  sludge  in  a 
bench-scale  reactor  treating  coke  plant 
wastewater.  The  bacterium  was  isolated  and  identi- 
fied as  an  actinomycete  that  is  biochemically  and 
morphologically  similar  to  Amycolatopsis  orienta- 
lis;  however,  a  lack  of  DNA  homology  excludes 
true  relatedness.  At  present,  the  isolate  (NRRL  B 
16216)  cannot  be  assigned  to  the  recognized  taxa  of 
actinomycetes.  (Alexander-PTT) 
W87-05398 


GRAVITY  SANITARY  SEWER  DESIGN  AND 
CONSTRUCTION. 

American  Society  of  Civil  Engineers,  New  York. 
ASCE  Manuals  and  Reports  on  Engineering  Prac- 
tice No.  60.  WPCF  Manual  of  Practice  No.  FD-5. 
American  Society  of  Civil  Engineers,  New  York, 
New  York  and  the  Water  Pollution  Control  Feder- 
ation, Washington,  DC,  1982.  275  p. 

Descriptors:  'Sanitary  sewers,  'Design  criteria, 
'Sewer  hydraulics,  'Wastewater  collection,  'Con- 
struction methods,  Gravity  flow,  Sewer  systems, 
Wastewater  disposal,  Wastewater  treatment, 
Sewers,  Pipes,  Corrosion,  control,  Sulfides,  Sani- 
tary engineering. 

A  manual  providing  both  theoretical  and  practical 
guidelines  for  the  design  and  construction  of  gravi- 
ty sanitary  sewers  is  based  on  the  experience  of 
engineers  in  the  field  of  sanitary  sewer  structural 
and  hydraulic  design.  The  initial  chapter  intro- 
duces the  organization  and  administrative  phases  of 
the  sanitary  sewer  project.  Subsequent  chapters  are 
presented  in  a  sequence  detailing  the  parameters 
necessary  to  establish  the  design  criteria,  complete 
the  design  and  award  a  construction  contract. 
Topics  covered  include:  surveys  and  investiga- 
tions; determining  quantity  of  wastewater;  sulfide 
generation,  corrosion  and  corrosion  protection  in 
sanitary  sewers;  sewer  hydraulics;  design  of  sani- 
tary sewer  systems;  appurtenances  and  special 
structures;  materials  for  sewer  construction;  struc- 
tural requirements;  construction  contract  docu- 
ments; and  construction  methods.  Charts,  illustra- 
tions and  example  problem  solutions  are  used  liber- 
ally throughout  to  reinforce  the  text.  (Geiger- 
PTT) 
W87-054O0 


EVALUATION  OF  THE  TEST  METHOD  'ACTI- 
VATED SLUDGE,  RESPIRATION  INHIBITION 
TEST  PROPOSED  BY  THE  OECD, 

Gifu  Coll.  of  Medical  Technology,  Seki  (Japan). 
Dept.  of  Hygiene. 

Y.  Yoshioka,  H.  Nagase,  Y.  Ose,  and  T.  Sato. 
Ecotoxicology       and       Environmental       Safety 
EESADV,  Vol.  12,  No.  3,  p  206-212,  December 
1986.  5  fig,  1  tab,  7  ref. 

Descriptors:  'Analytical  methods,  'Activated 
sludge,  'Respiration,  'Inhibition,  'Detection 
limits,  'Toxicity  testing,  'OECD,  Performance 
evaluation,  Toxicity,  Chemicals,  Growth  inhibi- 
tion, Water  pollution  effects. 

The  test  method  of  chemical  toxicity  using  activat- 
ed sludge  has  been  studied  by  many  investigators. 
The  factors  which  affect  the  respiration  of  activat- 
ed sludge  and  the  relation  between  the  respiration 
inhibition  test  and  other  biological  tests  have  been 
reported.  That  the  specific  glucose  uptake  was  a 
convenient  method  of  assessing  inhibition  of  the 
activated  sludge  process  by  toxic  chemicals  has 
been  reported.  The  test  method  of  'activated 
sludge,  respiration  inhibition  test'  proposed  by  the 
OECD  was  critically  carried  out  and  compared 
with  other  test  methods.  Investigation  of  test  con- 
ditions showed  that  the  moderate  deviation  from 
the  test  conditions  defined  by  the  OECD  Test 
Guidelines  did  not  have  much  effect  on  the  result, 
and  some  modifications  were  proposed  to  improve 
the  method.  This  method  had  a  poor  detection 
limit  compared  with  the  LC50  test  with  Oryzias 
latipes  and  EC50  of  the  growth  inhibition  test  with 
Tetrahymena  pyriformis.  The  susceptivity  of  the 
method  was  particularly  poor  for  the  chemicals 
which  were  highly  toxic  in  the  other  two  tests. 
(Alexander-PTT) 
W87-05411 


DETERMINATION  OF  THE  PERMISSIBLE 
AMOUNT  OF  LIQUID  ANIMAL  WASTE  AP- 
PLIED TO  SOIL  FILTERS, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics. 

For  primary  bibliographic  entry   see  Field   5G 

W87-05436 


PURIFICATION  OF  FACAL  LOADED  CIRCU- 
LATION WATER  IN  A  SEAL  POOL  OF  A  ZOO 
(REINIGUNG  EINES  FAEKALBELASTETEN 
KREISLAUFWASSERS  IM  ROBBENBECKEN 
EINES  ZOOS), 
P.  K.  J.  Ensenauer. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.  19,  No.  5,  p  169-176,  October 
1986.  5  fig,  6  tab,  5  ref. 

Descriptors:  'Wastewater  treatment,  'Animal 
wastes,  'Wastewater,  'Flocculation,  'Filtration, 
•Feces,  Water  treatment,  Water  reuse,  Pollutants, 
Seals,  Aquatic  animals,  Zoos,  Feces,  Germany, 
Physicochemical  properties,  Physicochemical 
treatment,  Ozonation,  Activated  carbon,  Organic 
wastes,  Oxidation  process. 

The  treatment  of  the  water  from  a  pool  of  seals  in 
a  German  zoo  was  investigated.  Seals  consume 
their  food  in  the  water  and  deposit  their  excreta 
there  but  are  sensitive  to  contaminated  water  and 
cannot  tolerate  the  chemicals  generally  used  for 
used  for  human  water  treatment.  The  cost  of  fresh 
water  daily  is  prohibitive  so,  after  the  quantity  of 
organic  contaminants  was  determined,  a  multistage 
process  using  aerobic  biological  oxidation  as  the 
first  stage  was  introduced.  The  carrier  of  the  bio- 
mass was  activated  carbon  which  was  located  in  a 
backwash  filter  and  thus  functioned  as  an  initial 
filtration  stage.  Using  downstream  ozonation  with 
a  flocculation  stage  specifically  designed  for  the 
pilot  plant,  followed  by  multistage  filtration,  it  was 
possible  to  maintain  the  TOC  and  physicochemical 
values  of  the  circulation  water.  The  phosphate 
level  in  the  treated  water  was  so  low  that  eutroph- 
ication  was  greatly  reduced.  It  was  demonstrated 
that  it  was  possible  to  achieve  excellent  results 
without  using  strong  chemicals.  (Wood-PTT) 
W87-05459 
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SORPTION  OF  CHROMIUM(VD  ON  HY- 
DROUS IRON  OXIDES, 

Institut  Rudjer  Boskovic,  Zagreb  (Yugoslavia). 
For  primary  bibliographic  entry  see  Field  2K. 
W87-05462 

OZONE  DISINFECTION  OF  PRIMARY  EF- 
FLUENT USING  A  STHtRED  TANK  REACTOR, 

Department  of  the  Environment,  Ottawa  (Ontar- 
io). Technical  Services  Branch. 
D.  L.  Caverson,  G.  R.  Finch,  and  D.  W.  Smith. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  5,  p  510-516,  October  1986.  1  fig,  5 
tab,  23  ref.  NSERC  (Canada)  Grant  A1010. 

Descriptors:  'Wastewater  treatment.  *Primary 
wastewater  treatment,  *Chemical  treatment, 
•Ozone,  •Disinfection,  •Stirred  reactors,  'Models 
studies,  'Mathematical  modles,  Conforms, 
Wastewater,  Bacteria,  Mathematical  equations, 
Mathematical  studies,  Effluents,  Biological  oxygen 
demand,  Least  squares  method. 

A  pilot-scaled  stirred  tank  reactor  was  used  to 
evaluate  the  efficiency  of  ozone  for  disinfecting 
primary  effluent.  Total  and  fecal  conform  numbers 
before  and  after  disinfection  were  evaluated  con- 
comitant with  several  common  wastewater  charac- 
teristics. A  disinfection  model  was  built  using  the 
method  of  linear  least  squares.  The  model  enables 
the  designer  to  choose  the  transferred  ozone  dose 
to  achieve  a  given  number  of  indicator  bacteria  in 
the  effluent  when  BOD  sub  5  is  known.  The  model 
was  found  to  be  useful  for  the  primary  effluent 
studied  but  should  not  be  used  in  other  applications 
without  pilot  plant  investigations.  Examination  of 
similar  models  reported  in  the  literature  suggests 
that  weak  wastewaters  (COD  <  25  mg/1)  may  be 
described  by  a  regression  model  using  COD  and 
tranferred  ozone  as  variables  but  extrapolation  to 
moderate  and  strong  wastewaters,  as  was  done  in 
this  study,  introduced  gross  errors.  Further  re- 
search into  the  fundamental  kinetics  of  ozone  disin- 
fection of  wastewater  is  necessary  before  a  reliable 
model  is  available.  (Author's  abstract) 
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NEW  CONCEPT  OF  UPFLOW  CLARIFICA- 
TION EM  ACTTVATED  SLUDGE  SEPARATION, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

A.  B.  Sparling,  and  D.  L.  Woytowich. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  5,  p  517-522,  October  1986.  8  fig,  4 
tab,  7  ref. 

Descriptors:  *Activated  sludge,  'Sludge,  •Activat- 
ed sludge  processes,  *Wastewater  treatment, 
•Clarification,  *Clarifiers,  Upflow  clarification, 
Solids,  Solid  wastes,  Design  criteria,  CFLUC, 
Sludge  separation,  Dairy  industry,  Bioflocculation, 
Flocculation,  Performance  evaluation,  Pollution 
load. 

An  experimental  investigation  was  conducted  to 
evaluate  a  new  concept  of  upflow  clarification.  A 
novel  sludge  removal  mechanism  that  used  the 
entire  floor  area  for  the  removal  of  solids  was 
incorporated  in  an  upflow  clarifier.  The  operating 
characteristics  and  design  features  of  the  continu- 
ous flux  upflow  clarifier  (CFLUC)  are  described  in 
detail.  The  laboratory  study  was  conducted  to 
determine  the  effectiveness  of  the  CFLUC  in  sepa- 
rating sludges  with  different  settling  characteris- 
tics. The  different  sludge  types  were  produced  by 
an  activated  sludge  system  treating  a  synthetic 
dairy  waste  at  four  different  food  to  microorga- 
nism (F:M)  ratios.  At  low  organic  loadings  (0.10- 
0.24  grams  COD/gram  MLVSS/d),  the  CFLUC 
removed  70%  of  the  pigment  floe  that  remained 
during  quiescent  batch  settling  conditions.  At  high 
organic  sludge  loadings  (0.41-0.83  grams  COD/ 
gram  MLVSS/d),  the  CFLUC  was  capable  of 
separating  filamentous  bulking  sludges  with  poor 
settling  characteristics.  Based  on  the  results  of  the 
experimental  study  the  upflow  clarifier  effectively 
separated  all  sludge  types  over  the  range  of  organ- 
ic loadings  investigated.  (Author's  abstract) 
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ANAEROBIC  TREATMENT  OF  HIGH-SUL- 
FATE  WASTES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  and  B.  L.  Hilton. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  4,  p  423-428,  August  1986.  4  fig,  4  tab, 
20  ref. 

Descriptors:  'Sulfates,  'Anaerobic,  'Wastewater 
treatment,  'Wastes,  'Waste  disposal,  'Sludge, 
•Anaerobic  digestion,  Waste  load,  Pollution  load, 
Performance  evaluation,  Organic  wastes,  High-sul- 
fate  wastes,  Sludge  bed,  Anaerobic  digestion, 
Chemical  oxygen  demand,  Sodium  sulfate,  Fatty 
acids. 

Six  parallel  upflow  anaerobic  sludge  bed  reactors 
were  operated  at  chemical  oxygen  demand  (COD) 
loads  from  3  to  10  kg  COD/cu  m/d.  Four  reactors 
(R1-R4)  were  fed  sodium  sulfate  at  loads  1-3  kg  S- 
S04/cu  m/d.  Reactors  Rl  and  R2  were  fed  spent 
cheese  whey  with  Rl  being  operated  in  an  un- 
stripped  and  R2  in  a  stripped  mode.  At  COD  loads 
below  5  kg/cu  m/d,  the  removal  in  Rl  was  60- 
80%  COD  and  generally  trailed  R2  by  a  margin  of 
0-15%.  At  higher  COD  loads  and  at  higher  S04/ 
COD  ratios,  the  performance  of  Rl  deteriorated 
significantly.  A  similar  situation  was  found  in  the 
pair  R3  (unstripped)  and  R4  (stripped),  which  was 
fed  a  mixture  of  spent  whey  and  sulfite  cooking 
liquor.  Reactors  R5  and  R6  were  subjected  to  the 
same  feed  as  R3  and  R4,  but  no  sulfate  was  added. 
A  comparison  of  R4  with  R6  indicated  slightly 
lower  COD  removal  in  R4  with  similar  amounts  of 
volatile  fatty  acids  accumulating  in  both  reactors  in 
cases  of  overloading.  (Author's  abstract) 
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EFFLUENT  TREATMENT  EXPERIENCE  AT  A 
HIGH-GRADE  URANIUM  MINE, 

Amok  Ltd,  Saskatoon  (Saskatchewan). 
T.  P.  Hynes,  T.  Meadley,  and  N.  Thompson. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  4,  p  429-437,  August  1986.  1  fig,  14 
tab,  3  ref. 

Descriptors:  *Radioactive  wastes,  •Effluents, 
•Wastewater  treatment,  'Industrial  wastewater, 
'Wastewater  management,  'Wastewater,  'Urani- 
um, Saskatchewan,  Cluff  Lake,  Uranium  radioiso- 
topes, Radium  radioisotopes,  Isotopes,  Pollutants, 
Performance  evaluation. 

Amok  Ltd.  is  the  operator  of  uranium  mining  and 
milling  facilities  at  Cluff  Lake  in  northwestern 
Saskatchewan.  All  contaminated  liquid  effluents 
from  these  facilities  were  subjected  to  treatment  by 
chemical  and  physical  methods  before  release  to 
the  environment.  In  particular,  a  secondary  treat- 
ment system  (STS)  was  operated  adjacent  to  the 
tailings  management  area  to  reduce  the  concentra- 
tion of  radium-226  to  below  the  maximum  levels 
allowable  in  the  final  effluent.  The  STS  has  operat- 
ed for  over  2  years  at  a  nominal  rate  of  4000  cu  m/ 
day.  During  this  time,  the  most  stringent  regula- 
tory limit  on  radium-226  concentration  (0.37  Bq/L 
=  10  times  10  to  the  minus  12th  power  grams/L 
total,  based  on  a  monthly  arithmetic  mean)  has 
been  exceeded  on  only  two  occasions.  The  process 
regularly  removes  99%  of  the  radium  from  the 
effluent  stream.  Data  is  presented  on  chemical 
addition  rates,  efficiencies  of  system  components, 
and  the  significance  of  each  stage  of  the  treatment 
process.  In  addition,  several  modifications  were 
made  to  the  STS.  Recently,  a  primary  treatment 
system  was  added  to  the  effluent  treatment  proc- 
ess. Preliminary  indications  are  that  this  system  has 
increased  the  overall  efficiency  of  the  system.  (Au- 
thor's abstract) 
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ENVIRONMENTAL  EFFECTS  ON  GROSS 
PRODUCTION  AND  RESPntATION  TN  A  FAC- 
ULTATIVE OXIDATION  POND, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Botany. 
D.  E.  Irving,  and  F.  I.  Dromgoole. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  1,  p  1-8,  1986.  3 
fig,  2  tab,  21  ref. 


Descriptors:  'Wastewater  treatment,  'Effluents, 
'Algae,  'Productivity,  'Oxidation  ponds,  'Photo- 
synthesis, 'Respiration,  Nutrients,  Temperature, 
Pigments,  Light  intensity. 

Oxygen  exchange  by  effluent  samples  taken  at 
weekly  intervals  from  a  facultative  oxidation  pond 
was  investigated  over  a  7  month  period.  Concen- 
trations of  ammonia,  nitrate,  nitrite,  total  and  reac- 
tive phosphorus,  alkalinity,  total  inorganic  carbon, 
and  free  C02  were  measured  over  12  months. 
Gross  daily  oxygen  production  within  the  commu- 
nity compensation  depth  ranged  from  8  g  02/sq  m 
in  winter  to  43  g  02/sq  m  in  summer.  The  corre- 
sponding range  for  dark  respiration  was  5-17.5  g 
02/sq  m/d.  On  average,  light  saturated  rates  of  net 
oxygen  production  and  total  net  production  ex- 
tended to  the  upper  2  and  15%  of  the  1.3  m  mean 
depth  profile  respectively.  Community  respiration 
to  gross  production  ratios  ranged  from  1.58-7.14. 
Light  saturated  rates  of  net  oxygen  production  and 
dark  rates  of  oxygen  consumption  increased  with 
seasonal  rise  in  pond  temperature  as  did  net  pro- 
duction per  unit  detectable  pigment.  However,  the 
most  important  factor  affecting  the  rate  of  oxygen 
production  was  the  concentration  of  detectable 
pigment.  In  laboratory  studies,  oxygen  exchange 
rates  were  optimal  at  pH  5-8,  but  rates  declined 
rapidly  as  the  pH  was  increased  from  8.0-8.5.  Pond 
pH  varied  between  6.7  and  7.8  throughout  the 
year.  Net  C02  uptake  under  saturating  irradiance 
(at  pH  4.5)  was  maximal  at  30  micromolar  C02, 
and  compensation  was  reached  at  about  5  micro- 
molar  C02.  The  niinimum  concentration  of  free 
C02  observed  in  the  pond  was  190  micromolar. 
(See  also  W87-0551 1)  (Author's  abstract) 
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ALGAL  POPULATIONS  AND  CHARACTERIS- 
TICS OF  OXYGEN  EXCHANGE  OF  EFFLU- 
ENT SAMPLES  FROM  A  FACULTATIVE  OXI- 
DATION POND, 

Auckland  Univ.  (New  Zealand).  Dept.  of  Botany. 
D.  E.  Irving,  and  F.  I.  Dromgoole. 
New  Zealand  Journal  of  Marine  and  Freshwater 
Research  NZJMBS,  Vol.  20,  No.  1,  p  9-16,  1986.  3 
fig,  1  tab,  14  ref. 

Descriptors:  'Algal  populations,  'Oxygen  ex- 
change, 'Photosynthesis,  'Effluents,  'Oxidation 
ponds,  'Wastewater  treatment,  Microalgae,  Algae, 
Light  intensity,  Monitoring,  Pigments. 

Algal  populations  in  a  facultative  oxidation  pond 
were  monitored  over  a  12  month  period.  The 
relationships  between  cell  counts  of  individual  spe- 
cies and  characteristics  of  oxygen  exchange,  deter- 
mined from  changes  in  dissolved  oxygen  concen- 
tration in  response  to  varying  light  flux  density, 
were  investigated  by  correlation  analysis.  These 
measurements  were  made  in  the  laboratory  at  a 
constant  temperature  (15  C).  Microalgae  (Chlorella 
spp.)  usually  made  up  at  least  80%  of  the  total  cell 
numbers,  whereas  Euglena  acus,  E.  gracilis,  and 
Ankistrodesmus  falcatus  var.  acicularis  separately 
made  up  less  than  10%  of  the  total  counts.  Howev- 
er, when  cell  volumes  were  considered,  E.  acus 
usually  made  the  greatest  contribution,  and  this 
species  accounted  for  86%  (=  r  squared)  of  the 
variation  in  total  cell  volume.  The  detectable  pig- 
ment concentration  in  the  water  was  closely  relat- 
ed to  the  numbers  of  E.  acus  present  (r=0.81,  P  < 
0.001)  but  not  to  the  numbers  of  microalgae 
(r=0.00).  Cell  counts  of  E.  acus  were  highly  corre- 
lated with  the  light  saturated  rate  of  net  oxygen 
production  (  P  sub  n  max)  and  to  the  rate  under 
limiting  light  supply  (theta)  because  of  the  high 
detectable  pigment  contribution  from  this  species. 
It  was  calculated  that  E.  acus  contributed,  on 
average,  about  44%  of  the  total  rate  of  net  oxygen 
production,  whereas  the  proportion  attributed  to 
the  microalgae  was  8%.  (See  also  W87-05510) 
(Author's  abstract) 
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CHARACTERIZATION  OF  XYLAN-UTILIZ- 
JJNIG  ANAEROBES  FROM  MESOPHILIC  AND 
THERMOPHILIC  METHANE  SLUDGE  AND 
THEIR  XYLAN-DEGRADESG  ENZYMES, 

Osaka  Univ.  (Japan).  Faculty  of  Science. 
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T.  Tanaka,  Y.  Shimomura,  M  Himejima,  M. 
Taniguchi,  and  S.  Oi. 

Agricultural  and  Biological  Chemistry  ABCHA, 
Vol.  50,  No.  9,  p  2185-2192,  September  1986.  3  fig, 
5  tab,  21  ref. 

Descriptors:  'Biological  wastewater  treatment, 
•Anaerobic  bacteria,  'Thermophilic  bacteria, 
•Xylan,  'Wastewater  treatment,  'Enzymes, 
Sludge,  Fermentation,  Mesophilic  bacteria,  Butyric 
acid  fermentation,  Bacterial  physiology. 

A  mesophilic  and  three  thermophilic  clostridial 
species  were  newly  isolated  as  potent  xylan-utiliz- 
ing  bacteria  from  mesophilic  and  thermophilic 
methane  sludge,  respectively.  The  mesophilic 
strain  (X-4)  had  a  characteristic  fermentation  pat- 
tern of  xylan,  producing  ethanol  and  acetic  acid  in 
addition  to  hydrogen  and  carbon  dioxide.  The 
thermophiles  (XY-6,  XY10,  and  XY-23)  were 
strains  of  the  typical  butyric  acid  fermentation 
type.  The  utilization  of  xylan  by  strain  X-4  was 
evident  at  late  exponential  or  early  stationary 
growth  phase  followed  by  an  increase  in  produc- 
tion of  xylanase  in  the  culture  fluid,  whereas  xylan 
was  fermented  by  the  thermophilic  strains  from  the 
beginning  of  their  cultivation.  Cell-bound  xylanase 
was  detected  in  the  three  thermophilic  strains. 
Enzyme  secreted  into  the  medium  (supernatant 
xylanase)  was  detected  in  strains  XY-6  and  XY-10 
but  not  in  strain  XY-23.  The  actions  of  xylanase 
preparations  from  X-4  and  XY-6  were  character- 
ized, indicating  that  cell-bound  beta-xylosidases 
were  also  involved  in  the  degradation  of  xylan  by 
both  strains.  (Author's  abstract) 
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SCREENING  FOR  AND  CHARACTERISTICS 
OF  MICROBIAL  FLOCCULANTS, 

Fermentation  Research  Inst.,  Yatabe  (Japan). 
R.  Kurane,  K.  Takeda,  and  T.  Suzuki. 
Agricultural  and  Biological  Chemistry  ABCHA, 
Vol.  50,  No.  9,  p  2301-2307,  September  1986.  1  fig, 
6  tab,  14  ref. 

Descriptors:  'Biological  wastewater  treatment, 
'Flocculation,  'Activated  sludge,  'Bacteria, 
'Kaolin  clay,  'Wastewater  treatment,  Cations, 
Dredge  spoil,  Suspended  sediments,  Fly  ash,  Acti- 
vated charcoal,  Sedimentation. 

Fourteen  strains  of  the  genera  Rhodococcus,  No- 
cardia,  and  Corynebacterium  were  found  to 
produce  substances  that  flocculate  kaolin  clay.  R. 
erythropolis  produces  a  kind  of  the  microbial  floc- 
culant, which  had  interesting  and  unique  flocculat- 
ing characteristics.  It  could  efficiently  flocculate 
all  suspended  solids  in  aqueous  solution  tested. 
Among  those  effectively  tested  were  microorga- 
nisms such  as  Escherichia  coli  and  alcohol  yeast, 
activated  sludge,  Microcystis  aeruginosa,  kaolin 
clay,  muddy  water,  river  dredging  muddy  water, 
river  bottom  sediment,  ash  from  a  steam  power 
station,  and  ground  activated  charcoal  powder. 
The  flocculant  from  R.  erythropolis  had  a  wide 
flocculating  activity  against  both  organic  and  inor- 
ganic materials.  Cations  such  as  Ca(2  +  )  also  sig- 
nificantly increased  the  flocculating  activity.  (See 
also  W87-05545)  (Author's  abstract) 
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CULTURE  CONDITIONS  FOR  PRODUCTION 
OF  MICROBIAL  FLOCCULANT  BY  RHODO- 
COCCUS ERYTHROPOLIS, 

Fermentation  Research  Inst.,  Yatabe  (Japan). 
R.  Kurane,  K.  Toeda,  K.  Takeda,  and  T.  Suzuki. 
Agricultural  and  Biological  Chemistry  ABCHA, 
Vol.  50,  No.  9,  p  2309-2313,  September  1986.  7  fig, 
1  tab,  1 1  ref. 

Descriptors:  'Culturing  techniques,  'Biological 
wastewater  treatment,  'Flocculation,  'Activated 
sludge,  'Bacterial  physiology,  'Kaolin  clay, 
•Wastewater  treatment,  Yeast  extract,  Amino 
acids,  Sugars,  Urea,  Growth,  Temperature,  Cul- 
ture media. 

Addition  of  yeast  extract  and  casamino  acids  stim- 
ulated the  production  of  a  flocculant  by  Rhodo- 
coccus erythropolis.  The  favorable  substrates  for 
flocculant  formation  were  fructose  (or  glucose), 


urea,  and  yeast  extract.  Optimum  culture  tempera- 
ture and  optimum  culture  pH  for  the  production  of 
the  flocculant  were  30  C  and  pH  8.5-9.5,  respec- 
tively. Excess  aeration  decreased  the  production  of 
the  flocculant.  The  production  of  the  flocculant 
paralleled  the  growth  curve.  More  than  90%  of  the 
flocculating  activity  was  in  the  culture  broth  and 
less  than  10%  in  the  cells.  (See  also  W87-05544) 
(Author's  abstract) 
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WASTEWATER  DISINFECTION  AND  INFEC- 
TIOUS DISEASE  RISKS, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

C.  N.  Haas. 

CRC  Critical  Reviews  in  Environmental  Control 

CCECAU,  Vol.  17,  No.  1,  p  1-20,  1986.  5  tab,  108 

ref. 

Descriptors:  'Water  pollution  effects,  'Viruses, 
•Bacteria,  'Human  diseases,  'Disinfection, 
'Wastewater  treatment,  'Risks,  Chlorination,  Con- 
forms, Self-purification,  Economic  impact. 

Infectious  agents  in  wastewater  (viruses,  bacteria), 
evidence  of  disease  transmission,  quantitative  risk 
estimation,  and  economic  impacts  of  disease  caused 
by  wastewater-contaminated  surface  waters  are  re- 
viewed. Methods  for  quantitative  estimation  of  risk 
can  be  direct  (viral  densities  in  raw  wastewater, 
viral  removal  by  unit  processes,  inactivation  of 
virus  by  chlorine,  and  decay  of  virus  in  receiving 
waters)  or  based  on  indicators  (coliforms  in 
wastewater  treatment,  in-stream  decay  of  coliforms 
and  indicators,  and  Enterococcus  indicators).  A 
procedure  for  formal  risk  assessment  is  outlined 
that  involves  each  of  three  approaches,  namely, 
use  of  pathogens  directly,  use  of  coliforms,  and  use 
of  enterococcus  organisms.  Economic  impacts  as- 
sociated with  primary  case  risks  were  estimated  at 
$  60-550/case  for  disease  associated  with 
wastewater  contaminated  surface  waters.  (Roches- 
ter-PTT) 
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PHYSICAL  CHARACTERISTICS  OF  ACTIVAT- 
ED SLUDGE  FLOCS, 

Toronto  Univ.  (Ontario).  Dept.  of  Civil  Engineer- 
ing. 

D.-H.  Li,  and  J.  J.  Ganczarczyk. 
CRC  Critical  Reviews  in  Environmental  Control 
CCECAU,  Vol.  17,  No.  1,  p  53-87,  1986.  1  fig,  8 
tab,  127  ref. 

Descriptors:  'Literature  reviews,  'Biological 
wastewater  treatment,  'Activated  sludge,  'Floccu- 
lation, 'Sewage  bacteria,  'Wastewater  treatment, 
Water  content,  Calculations,  Physical  properties. 

Thirteen  physical  characteristics  of  activated 
sludge  are  indicated  based  on  an  extensive  litera- 
ture review,  and  their  corresponding  values  and 
various  influencing  factors  are  discussed.  Floe  size, 
number  and  length  of  filamentous  microorganisms, 
and  floc-settling  velocity  and  density  have  been 
defined  very  well  and  can  be  measured  directly. 
Irregularity  is  the  major  feature  in  regard  to  the 
shape  of  activated  sludge  floes,  even  though  many 
investigators  have  proposed  numerous  common 
shapes  in  the  floes.  Because  a  floe  can  be  observed 
microscopically  in  only  one  direction,  it  is  difficult 
to  determine  its  three-dimensional  shape.  Although 
there  are  many  well-developed  methods  for  calcu- 
lation of  floe  water  content,  porosity,  and  floe 
strength,  it  is  difficult,  or  even  impossible,  to  meas- 
ure directly  these  parameters  for  individual  floes. 
Floe  strength  is  not  a  well-defined  concept,  and 
there  is  no  widely  acceptable  criterion  that  can  be 
used  to  describe  it  very  clearly.  However,  floe 
strength  has  been  related  to  the  real  behavior  of 
the  activated  sludge  process  and  used  to  predict 
and  control  its  performance.  Compared  with  other 
characteristics,  floe  pore  radius  and  tortuosity, 
which  concern  the  detailed  structure  of  the  floes, 
do  not  appear  to  be  that  important  for  studies  of 
the  activated  sludge  process.  (Rochester-Pi  1) 
W87-05549 


SLUDGE  DISPOSAL  THINKING  SIMILAR  IN 
U.K,U.S., 


Guarino  (Carmen  F.)  Engineers  Ltd.,  Philadelphia, 

PA. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05572 


PLANT  RECYCLES  PROCESS  AND  HYDRAU- 
LIC ENERGY, 

Metro  Wastewater,  San  Diego,  CA. 

D.  Thomas. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  12,  p  29-30,  December  1986. 

Descriptors:  'Wastewater  treatment  facilities, 
•Energy,  'Recycling,  'Hydroelectric  plants, 
•Sewage  gas,  'Cogeneration,  Methane,  California. 

The  city  of  San  Diego,  California,  has  two  facili- 
ties to  use  energy  provided  by  its  wastewater 
treatment  operations:  a  gas  utilization  facility 
(GUF)  to  generate  electricity  from  methane-rich 
sewage  gas  and  a  hydroelectric  facility  (HEF)  to 
take  advantage  of  the  energy  of  effluent  flowing 
into  the  Pacific  Ocean.  Started  in  1980,  both 
projects  are  now  on-line  and  generating  electricity. 
The  GUF  provides  all  the  electrical  power  to  the 
wastewater  plant  and  the  GUF  itself,  and  yields 
approx  2.5  MW  excess  power  for  sale  to  the  local 
electric  utility.  The  GUF  has  generated  about 
$60,000/mo  in  revenue  and  displaced  the  equiva- 
lent amount  of  $40,000/mo  electrical  bills.  The 
HEF  uses  a  1.5  MW  generator  and  will  provide 
revenue  of  $30,000/mo  from  sales  to  the  local 
utility  when  it  is  fully  operational.  (Rochester- 
PTT) 
W87-05573 


DESIGN  ASSUMPTIONS  KEY  TO  EGG- 
SHAPED  DIGESTER  COSTS, 

Pitt-Des  Moines,  Inc.,  Pittsburgh,  PA. 

J.  P.  Garvin. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  12,  p  31-34,  December  1986.  6  fig,  3 

ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Egg-shaped  digesters,  'Cost  analysis, 
Mathematical  models,  Design,  Capital  costs. 

Conventional  anaerobic  digesters  of  cylindrical 
shape  are  compared  with  egg-shaped  digesters, 
which  have  a  central  spherical  section  with  steep 
top  and  bottom  cones.  The  following  relationship 
has  been  developed  between  digester  volume  and 
installed  cost:  y  =  2.19  x  to  the  0.53  power,  where 
y  is  the  installed  module  cost  in  millions  of  dollars 
and  x  is  the  volume  of  each  of  two  digesters  in 
millions  of  gallons.  With  the  relationship,  the  effect 
of  conceptual  design  assumptions  on  capital  cost 
could  be  quantified.  Assumptions  considered  here 
are:  solids  concentration  in  the  digester  feed,  the 
number  of  digester  stages,  the  number  of  digesters 
per  stage,  and  an  allowance  for  the  volume  loss 
due  to  the  accumulation  of  scum  and  grit.  Using  an 
equation  that  incorporates  all  these  design  assump- 
tions, it  is  shown  that  there  is  a  nearly  2:1  capital 
cost  range  generated  by  the  choice  of  design  as- 
sumptions (best  versus  worst)  at  the  conceptual 
stage.  The  value  of  the  digester  gas  is  another 
important  element  to  be  considered,  because  it  can 
account  for  a  substantial  portion  of  the  capital  cost. 
(Rochester-PTT) 
W87-05574 


TREATMENT   AND   DISPOSAL  OF   WASTES 
FROM  DRY  S02  CONTROL  PROCESSES, 

Sargent  and  Lundy,  Chicago,  IL. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05575 


AUTOMATION  OF  AN  ELECTROLYTIC  CELL 
FOR  THE  TREATMENT  OF  ODLY 
WASTEWATER, 

Ford  Motor  Co.,  Dearborn,  MI.  Engineering  and 

Research  Staff. 

F.  G.  Oblinger,  M.  Weintraub,  E.  J.  Blais,  and  R. 

L.  Gealer. 

Environmental  Progress  ENVPDI,  Vol.  5,  No.  4, 

p  283-286,  November   1986.  6  fig,  2  tab,  7  ref. 
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Descriptors:  'Industrial  wastewater,  *Oil  wastes, 
•Electrolysis,  'Wastewater  treatment,  'Automa- 
tion, 'Process  control,  Iron,  Turbidity. 

An  automatic  control  system  was  installed  and 
evaluated  on  a  pilot  plant  for  the  electrolytic  treat- 
ment of  oily  wastewater  at  an  automotive  transmis- 
sion plant.  In  this  continuous  process,  the 
wastewater  passes  through  a  porous  iron  chip  bed 
anode  where  the  oil  emulsion  is  demulsified  by 
electrolytically  dissolved  iron,  forming  an  oil-rich 
floating  sludge  and  oil-free  water.  The  control 
system  maintains  a  low  effluent  oil  concentration 
by  adjusting  the  anode  current  —  and  hence  the 
amount  of  iron  dissolved  —  in  response  to  devi- 
ations from  a  set-point  of  effluent  oil  content,  as 
sensed  with  an  in-line  turbidimeter.  The  current 
automatically  assumes  the  newly  demanded  value 
within  about  6  to  10  minutes  of  a  step  increase  or 
decrease  in  effluent  turbidity.  The  system  con- 
trolled the  treatment  of  the  widely  varying  plant 
wastewater  continuously  for  30  days,  with  no 
intervention  or  control  adjustment  and  with  a  min- 
imum of  daily  maintenance.  (Author's  abstract) 
W87-05576 


DISASTER  STRIKES  CITY  OF  HERMITAGE 
TORNADO  OF  MAY  31, 1985, 

For  primary  bibliographic  entry  see  Field   5G. 
W87-05580 


AD*  DRP/E  ROTATING  BIOLOGICAL  CON- 
TACTORS-PROBLEMS ENCOUNTERED  AND 
SOLUTIONS  SOUGHT:  PART  I, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Phys- 
ics. 

W.  A.  Sack,  J.  A.  Williams,  J.  C.  Cutright,  R.  G. 
Neely,  and  P.  M.  Soccorsi. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  1,  p  10-15,  January- 
February  1987.  8  fig,  1  tab. 

Descriptors:  'Biological  contactors,  'Maintenance, 
•Wastewater  treatment  facilities,  'Biofilms,  'Hy- 
draulic engineering,  Performance  evaluation,  Tem- 
perature, Seasonal  variation. 

Operational  data  are  presented  for  the  performance 
of  recently-installed  air-drive  biological  contactors 
at  the  Morgantown,  West  Virginia,  wastewater 
treatment  plant.  The  system,  which  has  36  shafts, 
with  6  units  in  each  of  6  trains,  performed  well  in 
the  first  summer  of  operation,  but  rotational  speeds 
began  to  decrease  in  the  fall  and  high  load  cell 
(LC)  readings  were  observed  that  winter  and  con- 
tinuing into  the  next  spring.  Essentially  the  same 
pattern  of  performance  occurred  in  the  second 
year,  but  uneven  shaft  rotation  or  'loping'  was 
added  to  the  list  of  difficulties.  During  January 
1984,  80%  of  the  standard  shafts  treating  flow 
were  loping,  with  two  stopped,  and  33%  of  the 
stage-2  shafts  were  stopped.  Plant  loading  and 
biofilm  characteristic  interrelationships  among 
temperature,  LC  readings,  rotational  speed,  and 
loping  are  discussed  here  in  relation  to  the  ob- 
served operational  problems.  (Rochester-PTT) 
W87-05581 


USE  OF  WASTE  PICKLE  LIQUOR  TO  PRE- 
CIPITATE PHOSPHORUS  FROM  A  MUNICI- 
PAL WASTEWATER, 

J.  B.  Nesbitt,  and  S.  J.  Kocher. 
Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  1,  p  20-25,  January- 
February  1987.  4  fig,  4  tab,  10  ref. 

Descriptors:  'Water  reuse,  'Waste  disposal,  'Re- 
cycling, 'Performance  evaluation,  'Metal  finishing 
wastes,  'Phosphate  removal,  'Steel  industry, 
'Wastewater  treatment,  'Waste  pickle  liquor,  Aer- 
ation, Iron,  Ferric  chloride. 

Laboratory  studies  were  conducted  to  determine 
the  effectiveness  of  waste  pickle  liquor  (WPL)  in 
removal  of  P  from  municipal  wastewater  and  to 
ascertain  which  process  variables  had  an  effect  on 
P  removal.  WPL  liquor  from  a  steel  plant  is  com- 
parable to  commercial  ferric  chloride  in  chemical 
composition.  For  precipitating  P  from  a  municipal 
activated  sludge  mixed  liquor  using  WPL,  aeration 


mixing  was  more  effective  than  slow  stir  mixing. 
With  aeration  mixing,  an  Fe(2-)-)/P  ratio  of  5:1 
was  the  most  effective  WPL  dose.  With  aeration 
mixing,  a  contact  time  of  5  min  produced  the  best 
P  removal.  As  contact  time  increased  to  120  min,  P 
removal  efficiency  decreased  slightly.  With  aer- 
ation mixing,  5  min  contact  time,  and  5:1  Fe(2+)/ 
P  ratio,  total  P  was  reduced  from  5.6  mg  P/l  in  an 
unfiltered,  untreated  sample  to  0.410  mg  P/l  in  an 
unfiltered  treated  sample  and  0.056  mg  P/l  in  a 
filtered-treated  sample.  Soluble  orthophosphate 
was  reduced  from  4.8  mg  P/l  in  an  untreated 
sample  to  0.051  mg  P/l  in  the  treated  sample. 
Additional  changes  in  the  sample  resulting  from 
this  treatment  included  a  0.2-unit  drop  in  pH,  21% 
decrease  in  alkalinity,  20%  decrease  in  chemical 
oxygen  demand  (filtered  sample),  increase  in  total 
iron  concentration,  and  a  decrease  in  turbidity. 
(Rochester-PTT) 
W87-05582 


ANAEROBIC  DIGESTION:  EFFECTS  ON  PAR- 
TICLE SIZE  AND  DEWATERABILITY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 

D.  L.  Lasler,  Y.  J.  Chung,  S.-J.  Hwang,  and  B.  A. 

Hull. 

Journal    -    Water    Pollution    Control    Federation 

JWPFA5,  Vol.  58,  No.  12,  p  1107-1117,  December 

1986.  9  fig,  4  tab,  24  ref.  EPA  Grant  R-810147-01- 

0. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
'Sludge,  'Anaerobic  digestion,  'Sludge  digestion, 
'Sludge  drying,  'Dewatering,  Activated  sludge, 
Digested  sludge,  Primary  sludge,  Digestion, 
Wastewater  facilities,  Sludge  thickening,  Particle 
size,  Municipal  wastes,  Municipal  wastewater, 
Kozeny  equation,  Mathematical  equations. 

Anaerobic  digestion  is  commonly  used  in 
wastewater  treatment  plants  to  stabilize  sludge 
produced  in  primary  and  secondary  treatment,  and 
to  reduce  the  volume  of  solids  for  ultimate  dispos- 
al. Solid/liquid  separation  (secondary  digestion, 
thickening  or  dewatering,  or  a  combination  of 
these)  follows  anaerobic  digestion  to  complete 
volume  reduction.  The  effects  of  anaerobic  diges- 
tion, including  design  and  operational  variables  of 
digesters,  on  particle  characteristics  and  dewatera- 
bility  of  typical  municipal  wastewater  sludges  were 
studied.  Relationships  among  anaerobic  digestion, 
dewaterability,  and  sludge  particle  size  distribu- 
tions were  investigated  and  presented.  In  laborato- 
ry digesters  operating  variables  including  detention 
time,  influent  solids  concentration,  and  mixture 
ratio  of  primary  and  activated  sludge  were  found 
to  influence  digested  sludge  dewaterability.  When 
working  properly,  anaerobic  digestion  destroyed 
sludge  particles  of  all  sizes,  but  removed  small 
particles  preferentially  thus  reducing  specific  sur- 
face area  and  improving  dewaterability.  Specific 
surface  area  was  the  principal  determinant  of 
sludge  dewaterability,  as  was  expected  from  the 
Kozeny  equation.  (Wood-PTT) 
W87-05604 


tion  of  cationic  polymer  was  also  considered.  The 
data  indicated  that  the  mean  cell  residence  time 
(theta  sub  c)  had  a  significant  role  in  the  determi- 
nation of  the  dewatering  characteristics  of  activat- 
ed sludge  samples;  optimum  dewatering  rates 
occur  at  theta  sub  c  values  greater  or  equal  to  eight 
days.  The  correlating  factor  between  theta  sub  c 
and  sludge  specific  resistance  (r)  was  the  charac- 
teristic size  of  particles  in  a  sludge  matrix.  In- 
creases in  characteristic  particle  size  produced  a 
corresponding  decrease  in  r.  Therefore,  any  oper- 
ational parameter  which  produces  an  increase  in 
particle  size  might  be  expected  to  improve  dewa- 
tering rates.  Cationic  polymer  dosages  requires  to 
optimize  activated  sludge  dewatering  rates  were  a 
direct  function  of  the  size  of  the  particles  in  the 
unconditioned  sludge.  Cationic  polymer  condition- 
ing of  the  activated  sludge  samples  was  accom- 
plished through  interparticle  bridging.  (Wood- 
PTT) 
W87-05605 


RE-EVALUATION  OF  LAUNDERS  IN  REC- 
TANGULAR SEDIMENTATION  BASINS, 

S.  Kawamura,  and  J.  Lang. 

Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  12,  p  1124-1128,  December 
1986.  2  fig,  7  tab,  23  ref. 

Descriptors:  'Wastewater  treatment,  'Solids,  *Set- 
tleable  solids,  'Skimming  troughs,  'Skimming, 
'Finger  launders,  'Hydraulic  structures,  'Turbidi- 
ty, 'Sedimentation  basins,  Solid  wastes,  Escondi- 
do- Vista  Water  Treatment  Plant,  Basins,  Sedimen- 
tation, Tracers,  Field  tests,  Statistical  analysis. 

Sedimentation  basin  performance  with  finger  laun- 
ders (skimming  troughs)  and  a  simulated  transverse 
overflow  end  wall  were  compared  under  con- 
trolled conditions  at  the  Escondido- Vista  Water 
Treatment  Plant.  A  tracer  test  revealed  no  signifi- 
cant difference  in  basin  flow  characteristics  be- 
tween the  two  basins.  The  solids  removal  efficien- 
cy comparisons  during  a  two-month  test  period 
indicated  that  the  difference  in  settled  water  tur- 
bidity averaged  about  15%  lower  with  long  laun- 
ders. However,  the  particle  counts  and  solids  re- 
moval showed  no  significant  difference  between 
the  two  launder  designs.  Overall  basin  perform- 
ance was  not  significantly  affected  by  either  the 
launder  geometry  or  hydraulic  weir  loading.  The 
sedimentation  basins  investigated  were  long  and 
narrow,  had  a  90-minute  hydraulic  detention  time, 
and  had  hydraulic  surface  loading  that  was  about 
twice  that  of  ordinary  settling  basins  at  the  design 
flow  of  1.65  cu  m/s;  with  upflow  clarifiers  or 
horizontal  flow  rectangular  basins  of  different 
shapes  the  results  may  be  different.  Advantages 
and  disadvantages  of  long  launders  were  listed  and 
it  was  concluded  that  their  effectiveness  in  rectan- 
gular flow  sedimentation  basins  is  questionable. 
(Wood-PTT) 
W87-05606 


EFFECTS  OF  MEAN  CELL  RESIDENCE  TIME 
AND  PARTICLE  SIZE  DISTRIBUTION  ON  AC- 
TIVATED SLUDGE  VACUUM  DEWATERING 
CHARACTERISTICS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
W.  R.  Knocke,  and  T.  L.  Zentkovich. 
Journal  -  Water  Pollution  Control  Federation 
JWPFA5,  Vol.  58,  No.  12,  p  1118-1123,  December 
1986.  10  fig,  2  tab,  13  ref.  EPA  Grant  R- 
807149010. 

Descriptors:  'Dewatering,  'Wastewater  treatment, 
'Activated  sludge  processes,  'Sludge,  'Activated 
sludge,  'Particle  size,  Primary  sludge,  Sludge 
drying,  Drying,  Mean  cell  residence  time,  Poly- 
mers, Cationic  polymers,  Cations,  mathematical 
equations. 

The  effects  of  variations  in  mean  cell  residence 
time  on  dewatering  characteristics  of  waste  acti- 
vated sludge  were  assessed.  Changes  in  sludge 
specific  resistance  were  related  to  the  characteris- 
tic size  distribution  of  particles  in  each  sludge.  The 
response  of  activated  sludge  samples  to  the  addi- 


HYDRAULIC  STUDD2S  AND  CLEANING 
EVALUATIONS  OF  ULTRAVIOLET  DISIN- 
FECTION UNITS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
P.  Kreft,  O.  K.  Scheible,  and  A.  Venosa. 
Journal    -    Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  12,  p  1129-1137,  December 
1986.  9  fig,  4  tab,  5  ref.  EPA  Contract  68-03-1821. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Ultraviolet  disinfection  units,  'Maintenance  'Hy- 
draulic systems,  'Hydraulics,  'Hydraulic  design, 
'Cleaning,  Design  criteria,  Disinfection,  Plug 
flow,  Irradiation,  Ultraviolet  radiation,  Radiation, 
Quartz,  Polymers,  Fouling,  Secondary  wastewater. 

Hydraulics  and  cleaning  of  various  types  of  UV 
disinfection  equipment  were  evaluated.  It  was  de- 
termined that  fluorocarbon  polymer  tube  units  pro- 
vide for  near  plug-flow  hydraulic  conditions  which 
are  desirable  in  UV  units  to  assure  that  all  water 
passing  through  the  unit  is  irradiated  equally.  Two 
different  types  of  quartz  tube  units  were  evaluated 
for  their  hydraulic  characteristics  and  it  was  found 
that  both  exhibited  short-circuiting  which  reduced 
the  actual  contact  time  between  the  UV  light  and 
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the  wastewater.  Although  the  tubes  were  marketed 
as  non-fouling,  observations  and  measurements 
demonstrated  that  secondary  wastewater  caused 
tube  fouling  which  was  sometimes  severe.  Fre- 
quent visual  monitoring  of  the  tubes  in  a  unit  was 
recommended  to  determine  the  need  for  cleaning 
with  a  high  pressure  nozzle  or  swabs.  Quartz  fouls 
both  chemically  and  biologically  and  the  rate  de- 
pends on  water  quality  and  whether  the  UV  lamps 
are  on  or  off.  Ultrasonic  or  mechanical  wipers 
were  provided  with  most  quartz  units  and  al- 
though the  wipers  seemed  to  clean  better,  neither 
precluded  the  necessity  for  chemical  cleaning.  It 
was  concluded  that  designs  incorporating  UV  units 
should  provide  for  some  form  of  chemical  clean- 
ing, preferably  a  recirculation  system.  (Wood- 
PTT) 
W87-05607 


EFFECTS  OF  ADVANCED  WASTEWATER 
TREATMENT  ON  RIVER  WATER  QUALITY, 

Akron  Univ.,  OH.   Dept.  of  Civil  Engineering. 
M.  S.  Kennedy,  and  J.  M.  Bell. 
Journal    -   Water    Pollution    Control    Federation 
JWPFA5,  Vol.  58,  No.  12,  p  1138-1144,  December 
1986.  6  fig,  5  tab,  12ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
•Advanced  wastewater  treatment,  'Water  quality, 
•Model  studies,  'Water  pollution  control,  'Rivers, 
Pollutants,  Path  of  pollutants,  Indianapolis,  White 
River,  Ammonia,  Nitrification,  Dissolved  oxygen, 
Oxygen,  Ozonation,  Effluents,  Mathematical 
models,  Mathematical  equations,  Mathematical 
studies,  Benthic  demand,  Benthic  environment. 

Implementation  of  advanced  wastewater  treatment 
(AWT)  processes  in  Indianapolis  in  1983  substan- 
tially improved  water  quality  in  the  West  Fork  of 
the  White  River.  The  NH3-N  concentrations  were 
reduced  and  the  dissolved  oxygen  (DO)  was  in- 
creased. Violations  of  water  quality  standards  were 
virtually  eliminated  downstream  of  the  Southport 
effluent  outfall.  With  the  exception  of  effluent 
ozonation,  the  addition  of  AWT  processes  had 
little  effect  on  deoxygenation  rates  in  the  river. 
Changes  in  river  water  quality  did  alter  other 
parameters  that  affect  DO  dynamics  of  White 
River.  The  fraction  of  NH3-N  removed  from  the 
river  increased  as  NH3-N  concentrations  de- 
creased. A  shift  from  zero-  to  first-order  nitrifica- 
tion kinetics  was  proposed  as  an  appropriate  mod- 
eling approach.  The  results  of  calibrating  a  DO 
model  indicated  that  benthic  demand  was  the  pre- 
dominant sink  in  the  river  before  AWT  implemen- 
tation. Improvements  in  effluent  quality  associated 
with  AWT  addition  significantly  reduced  the 
benthic  respiration  rate.  (Wood-PTT) 
W87-05608 


INEXPERIENCED         WORKERS         INJURY 
PRONE, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05609 


AVOIDING  FINE  BUBBLE  BREAKDOWN, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD. 
D.  H.  Houck. 

Operations  Forum,  Vol.  3,  No.  12,  p  18-21,  De- 
cember 1986.  2  fig. 

Descriptors:  'Wastewater  treatment,  'Wastewater, 
'Sludge,  'Aerators,  'Hydraulic  equipment,  'Main- 
tenance, Aeration,  Activated  sludge,  Cleaning, 
Performance  evaluation,  Monitoring. 

Fine  bubble  aerators  have  been  installed  in  many 
activated  sludge  process  wastewater  treatment 
plants  in  North  America  in  the  last  ten  years. 
Properly  operated,  these  diffusers  can  save  money 
and  enhance  process  performance.  Techniques  for 
successful  operation  and  maintenance  of  fine 
bubble  aeration  systems  were  summarized.  Short- 
and  long-term  maintenance  procedures  were  de- 
scribed in  detail  and  it  was  observed  that  a  combi- 
nation of  short-term  observation,  long-term  moni- 
toring, and  preventative  maintenance  produced  the 
best  results.  In-sifu  cleaning  systems  were  found  to 


be  a  major  aid  to  maintenance  and  it  was  recom- 
mended  that   they   be   installed    where   possible. 
(Wood-PTT) 
W87-05610 


LOW-COST  LAB  WORK, 

For  primary  bibliographic   entry  see   Field   5G. 
W87-05611 


SLUDGE  WASTING, 

Salina  Area  Vocational-Technical  School,  KS. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05612 


AMMONIA  INHIBITION  OF  METHANOGEN- 
ESIS  FROM  CATTLE  WASTES, 

Science    and     Education    Administration,     Clay 

Center,  NE.  Meat  Animal  Research  Center. 

A.  G.  Hashimoto. 

Agricultural  Wastes  AGWADL,  Vol.  17,  No.  4,  p 

241-261,  1986.  6  fig,  9  tab,  20  ref. 

Descriptors:  'Wastewater  treatment,  'Animal 
wastes,  'Dairy  industry,  'Ammonia,  'Methane, 
'Fermentation,  Thermophilic  bacteria. 

Inhibition  of  anaerobic  fermentation  by  high  am- 
monia concentrations  has  been  reported.  Ammonia 
inhibition  of  methanogenesis  from  cattle  wastes 
was  studied  using  laboratory  scale,  mesophilic  and 
thermophilic  fermentors  fed  beef-cattle  manure  (40 
kg  volatile  solids  per  cubic  meter)  and  various 
levels  of  5N  NH4C1.  Results  showed  that  ammonia 
inhibition  began  at  about  2.5  kg  N/cu  m  for  both 
thermophilic  and  mesophilic  fermentations  that 
were  not  previously  acclimated  to  high  ammonia 
concentrations  and  about  4  kg  N/cu  m  for  thermo- 
philic fermentors  previously  acclimated  to  ammo- 
nia concentrations  between  1.4  and  3.3  N/cu  m. 
This  study  also  showed  that  assuming  steady  state 
after  three  to  four  volume  turnovers  may  lead  to 
erroneous  conclusions  when  inhibitory  substances 
are  present  in  the  substrate.  (Author's  abstract) 
W87-05877 


ELIMINATION  OF  HYDROGEN  SULPHIDE 
FROM  ODOROUS  ATR  BY  A  WOOD  BARK 
BIOFILTER, 

Ghent  Rijksuniversiteit  (Belgium).  Faculteit  Land- 

bouwwetenschappen. 

H.  Van  Langenhove,  E.  Wuyts,  and  N.  Schamp. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1471-1476,  December  1986.  3  fig,  4  tab,   14  ref. 

Descriptors:  'Hydrogen  sulfide,  'Biofilters, 
•Wastewater  treatment,  *Odor  control,  *Wood 
bark,  Sulfur  compounds,  Oxidation,  Peat,  Com- 
post, Microbial  degradation,  Costs. 

Odor  reduction  is  a  constant  concern  of 
wastewater  treatment  plant  superintendents.  Wood 
bark,  used  as  biofilter  material,  gives  less  back 
pressure  than  fibre  peat  or  household  compost  and 
is  therefore  cheaper  in  variable  costs  than  the  other 
materials.  With  a  filter  bed  height  of  0.9  meters  and 
with  a  surface  load  of  65  cu  m/sq  m  h,  10  ppm 
hydrogen  sulfide  is  efficiently  eliminated  from 
odorous  air  by  a  wood  bark  biofilter.  The  most 
important  parameter  for  good  functioning  of  the 
filter  is  the  water  content  of  the  filter  material.  The 
optimum  for  wood  bark  is  about  65%.  Unnecessar- 
ily high  back  pressures  are  recorded  during  sprin- 
kling water  on  top  of  the  filter.  Therefore  it  seems 
preferable  to  condition  the  relative  humidity  of  the 
air  entering  the  filter.  If  absorption  and  adsorption 
were  the  only  factors  in  the  bio-filter  mechanism, 
hydrogen  sulfide  would  break  through  in  about  7 
h.  It  is  shown  that  hydrogen  sulfide  is  oxidized  to 
sulfate.  Literature  data  reveals  that  chemical  oxida- 
tion is  too  slow  and  therefore  hydrogen  sulfide 
oxidation  in  the  biofilter  is  attributed  to  microbio- 
logical action  (Author's  abstract) 
W87-05903 


EFFECT  OF  THE  ENDOGENOUS  PHASE  DU- 
RATION ON  THE  MAXIMUM  SUBSTRATE 
REMOVAL  RATE  IN  MIXED  CULTURES, 

Vysoka   Skola  Chemicko-Technologicka,   Prague 


(Czechoslovakia).  Inst,  of  Water  Technology  and 

Environmental  Protection. 

J.  Chudoba,  P.  Chudoba,  and  J.  S.  Cech. 

Water  Research  WATRAG,  Vol.  20,  No.   12, 


1505-1509,   December    1986.   6  fig,  4  tab,   8  re 


I 

Descriptors:  'Wastewater  treatment,  'Biological 
wastewater  treatment,  'Activated  sludge  process, 
Optimization,  Activated  sludge,  Aeration,  Cul- 
tures, Chemical  oxygen  demand,  Biomass. 

The  maximum  substrate  removal  rates  r  sub  x,m 
were  measured  during  the  endogenous  phase  by 
means  of  a  simple  respirometric  method.  Excess 
biomass  from  a  continuously-fed  Completely 
Mixed  (CM)  and  a  Semicontinuously-Fed  (SE)  re- 
actor was  tested  with  ethyl  alcohol,  glutamic  acid, 
phenylalanine,  acetic  acid,  phenol,  and  glucose.  It 
was  found  with  the  mixed  culture  from  the  CM 
system  that  during  a  6  h  endogenous  period  the  r 
sub  x,m  values  remained  constant  for  all  substrates 
tested.  With  the  mixed  culture  from  the  SE  system 
the  values  increased  during  the  first  8-12  h  of  the 
endogenous  period  and  then  decreased.  The  au- 
thors conclude  that  the  respirometric  method 
measuring  r  sub  x,m  values  can  be  used  to  optimize 
the  contact  stabilization  process.  (Author's  ab- 
stract) 
W87-05908 


BIOCHEMICAL  MODEL  FOR  ENHANCED  BI- 
OLOGICAL PHOSPHORUS  REMOVAL, 

British  Columbia  Univ.,  Vancouver.  Dept.  of  Civil 

Engineering. 

Y.  Comeau,  K.  J.  Hall,  R.  E.  W.  Hancock,  and  W. 

K.  Oldham. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 

1511-1521,  December   1986.  6  fig,   1  tab,  47  ref. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Phosphorus,  'Biological  wastewater  treat- 
ment, 'Bacterial  physiology,  'Activated  sludge, 
Aerobic  conditions,  Anaerobic  conditions,  Phos- 
phate, Cations,  Biological  membranes,  Carbon. 

A  biochemical  model  is  presented  that  explains 
biological  phosphorus  (bio-P)  removal  mechanisms 
occurring  under  anaerobic,  aerobic,  and  anoxic 
conditions  of  a  wastewater  treatment  process.  Ob- 
servations from  the  literature  are  first  reviewed 
and  mechanisms  of  bacterial  bioenergetics  and 
membrane  transport  are  summarized.  The  model 
for  bio-P  metabolism  is  then  presented.  The  role  of 
polyphosphate  under  anaerobic  conditions  is  sug- 
gested to  be  a  source  of  energy  both  for  the 
reestablishment  of  the  proton  motive  force,  which 
would  be  consumed  by  substrate  transport,  and  for 
substrate  storage.  The  role  of  the  anaerobic  zone  is 
to  maximize  the  storage  of  organic  substrates  in 
bio-P  bacteria  (defined  as  an  organism  which  can 
store  both  polyphosphate  and  carbon,  e.g.  as  poly- 
beta-  hydroxybutyrate).  For  this  purpose  the 
supply  of  readily  available  substrates  should  be 
maximized  and  the  presence  of  electron  acceptors 
(molecular  oxygen  and  oxidized  nitrogen)  mini- 
mized. Under  subsequent  aerobic  or  anoxic  condi- 
tions, bio-P  bacteria  will  accumulate  polyphos- 
phates in  response  to  the  availability  of  electron 
acceptors  for  energy  production.  Carbon  reserves 
in  bio-P  bacteria  should  provide  energy  for  growth 
and  for  soluble  phosphate  accumulation  as  poly- 
phosphate reserves.  Finally,  experimental  results 
suggest  that  K(  +  ),  Mg(2  +  ),  and  Ca(2+)  are  co- 
transported  across  the  inner  bacterial  membrane 
with  polyphosphate  molecules.  (Airone-PTT) 
W87-05909 


APPLICATION  OF  LEAD  DIOXIDE-COATED 
nTANTUM  ANODE  IN  THE  ELECTROFLOTA- 
TION  OF  PALM  OIL  MILL  EFFLUENT, 

Malaya  Univ.,  Kuala  Lumpur  (Malaysia).  Dept.  of 

Chemistry. 

C.  C.  Ho,  and  C.  Y.  Chan. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1523-1527,  December  1986.  4  fig,  13  ref. 

Descriptors:  'Electroflotation,         'Industrial 

wastewater,  'Electrodes,  'Wastewater  treatment, 
Lead  dioxide,  Titanium,  Electrochemistry,  Palm 
oil,  Effluents,  Corrosion,  Anodes. 
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The  electroflotation  of  Palm  Oil  Mill  Effluent 
(POME)  was  conducted  on  a  laboratory  scale,  and 
the  lead  dioxide-coated  titanium  anode  was  found 
to  be  corrosion  resistant  under  the  experimental 
conditions.  The  feasability  of  the  process  was  de- 
termined by  monitoring  the  effluent  quality  as  a 
function  of  electrolysis  time.  Simultaneous  flota- 
tion of  suspended  particles  and  anodic  destruction 
of  soluble  substances  in  POME  were  observed. 
About  40%  of  the  COD  of  the  dissolved  sub- 
stances of  POME  could  be  anodically  destroyed, 
and  86%  of  suspended  particles,  composed  mainly 
of  plant  cell  debris,  floated  off.  The  highest  values 
were  obtained  under  basic  (pH  10)  conditions, 
although  rapid  initial  destruction  of  COD  (almost 
30%  in  3  h)  was  observed  at  pH  4.  It  is  envisaged 
that  the  electroflotation  process  could  form  the 
first  step  of  a  treatment  system  with  aerobic  or 
physicochemical  processing  as  a  secondary  treat- 
ment step.  (Airone-PTT) 
W87-05910 


NEW  RAPID  METHOD  FOR  DETERMINING 
SLUDGE  ACTIVITY, 

Vizgazdalkodasi  Tudomanyos  Kutato  Intezet,  Bu- 
dapest (Hungary). 
J.  Olah,  and  P.  Princz. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 
1529-1534,  December  1986.  5  fig,  2  tab,   16  ref. 

Descriptors:  •Wastewater  treatment,  *Activated 
sludge,  *Biological  wastewater  treatment,  'Process 
control,  Glucose,  Automation. 

One  of  the  most  reliable  methods  for  characteriz- 
ing an  activated  sludge  is  the  measurement  of  its 
activity.  The  measuring  principle  of  the  method 
developed  here  is  based  on  the  determination  of 
glucose  activity  of  the  activated  sludge.  The  acti- 
vated sludge  sample  is  continuously  aerated  in  a 
reactor  and  glucose  standard  solution  is  intro- 
duced. Glucose  uptake  is  measured  by  a  glucose- 
sensitive  electrode,  and  the  activity  is  calculated 
on  the  basis  of  the  reaction  time  required  for  50% 
decomposition  of  the  glucose.  Only  a  change  in 
dissolved  oxygen  concentration  interferes  with  the 
measurement,  and  this  interference  is  eliminated  by 
measurement  of  the  dissolved  oxygen.  The  electri- 
cal response  of  the  glucose  electrode  is  corrected 
by  that  of  the  oxygen  electrode.  The  method  is 
selective,  and  reproducibility  is  within  10%.  The 
measuring  range  of  the  method  is  0-200  mg  of 
glucose  per  g  of  sludge  per  hour.  The  simplicity  of 
the  method  and  of  the  instrumentation  make  it 
applicable  to  continuous  process  control.  (Airone- 
PTT) 
W87-05911 


SULFIDE  INfflBrnON  OF  THE  METHANO- 
GENIC  ACTIVITY  OF  GRANULAR  SLUDGE 
AT  VARIOUS  PH  LEVELS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Water  Pollution  Control. 

I.  W.  Koster,  A.  Rinzema,  A.  L.  de  Vegt,  and  G. 

Lettinga. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 

1561-1567,  December  1986.  4  fig,  2  tab,  54  ref. 

Descriptors:  'Wastewater  treatment,  'Sludge, 
•Hydrogen  sulfide,  'Methane  bacteria,  'Inhibition, 
•Anaerobic  digestion,  Hydrogen  ion  concentra- 
tion. 

Sulfide  inhibition  of  methanogenesis  is  one  of  the 
major  factors  that  have  prevented  the  commercial 
application  of  the  anaerobic  digestion  process  to 
the  wastewaters  of  several  major  industries.  The 
effect  of  sulfide  on  the  formation  of  methane  from 
acetate  in  granular  sludge  originating  from  a 
UASB  reactor  was  determined  using  a  new  batch 
anaerobic  toxicity  assay.  The  assay  is  based  on 
measurement  of  the  methane  concentration  in  the 
closed  head  space  of  a  serum  bottle,  thus  allowing 
operation  at  constant  pH  and  without  loss  of  sul- 
fide via  off  gases.  Sulfide  toxicity  appeared  to  be 
correlated  with  the  free  hydrogen  sulfide  concen- 
tration in  the  pH  range  6.4-7.2.  This  correlation  did 
not  hold  at  pH  =  7.8-8.0.  Free  hydrogen  sulfide 
concentrations  leading  to  50%  inhibition  were  250 
mg  sulfur/1  in  the  pH  range  6.4-7.2,  and  90  mg 
sulfur/1  at  pH  =  7.8-8.0.  The  high  tolerance  for 


sulfide  toxicity  exhibited  by  the  granular  sludge 
can  probably  be  attributed  to  the  existence  of  a  pH 
gradient  in  the  sludge  granules  leading  to  an  in- 
creased internal  pH.  (Author's  abstract) 
W87-05915 


OXYGEN  MICROPROFILES  OF  TRICKLING 

FDLTER  BIOFILMS, 

Technische  Hogeschool  Delft  (Netherlands).  Lab. 

of  Microbiology  and  Enzymology. 

J.  G.  Kuenen,  B.  B.  Jorgensen,  and  N.  P. 

Revsbech. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 

1589-1598,  December  1986.  10  fig,  1  tab,  23  ref. 

Descriptors:  'Biofilms,  'Trickling  filters, 
•Wastewater  treatment  'Oxygen,  'Respiration, 
Photosynthesis,  Electrodes,  Mathematical  analysis, 
Nutrients,  Light  quality,  Algae. 

Oxygen  microprofiles  of  photosynthetic  and  non- 
photosynthetic  biofilms  of  trickling  filters  from  a 
sewage  treatment  plant  were  studied  with  Clark 
type  oxygen  microelectrodes.  The  oxygen  profiles 
in  photosynthetic  biofilms  exhibited  pronounced 
changes  with  changing  light  conditions,  and  the 
profiles  of  both  types  of  biofilm  were  affected  by 
addition  of  nutrients.  The  existence  of  a  100-500 
micron  thick  diffusive  boundary  layer  in  the  water 
just  above  the  biofilm  was  evident  from  all  record- 
ings. The  02  gradient  in  this  boundary  layer  was 
used  to  calculate  diffusive  fluxes  of  oxygen  ex- 
changed between  the  biofilms  and  the  overlaying 
water  phase.  The  calculated  values  were  compared 
to  experimentally  measured  consumption  rates  and 
to  the  measured  photosynthetic 

activity.Approximately  60-70%  of  the  oxygen  pro- 
duced in  the  algal  films  during  photosynthesis  was 
consumed  within  the  films.  At  least  a  third  of  this 
may  be  due  to  photorespiration.  Dark/light  and 
light/dark  shifts  demonstrated  a  very  dynamic 
nature  of  the  02  status  of  the  algal  films,  increasing 
from  anaerobic  conditions  to  500%  air  saturation 
and  vice  versa  in  25  min.  In  the  same  regime,  pH 
profiles  varied  between  8. 1  and  9.7  within  the  same 
period.  Data  from  non-photosynthetic  biofilms 
show  that  oxygen  respiration  and  oxygen  penetra- 
tion are  mostly  limited  by  diffusive  oxygen  trans- 
port through  the  boundary  layer.  The  overall 
oxygen  consumption  of  the  heterotrophic  biofilms 
was  within  +  or  -  10%  of  the  estimates  made  from 
flux  calculations.  (Author's  abstract) 
W87-05919 
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SALINITY  CONTROL  BENEFITS  THROUGH 
REGULATION  OF  PRODUCED  WATER, 

Utah   Bureau   of  Water  Pollution   Control,   Salt 
Lake  City. 
J.  R.  Riding. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  367-375,  1  tab, 
26  ref. 

Descriptors:  'Wastewater  disposal,  'Industrial 
wastes,  'Brines,  'Injection  wells,  'Evaporation 
ponds,  Brine  disposal,  Oil  industry,  Saline  water, 
Regulations,  Design  standards. 

The  1974  estimated  daily  brine  production  in  the 
United  States  from  oil  and  gas  production  was  30 
million  barrels  with  Utah  Brine  production  at  ap- 
proximately 100,000  barrels.  By  1981,  these  pro- 
duction figures  had  climbed  to  over  300,000  bar- 
rels/day or  a  three-fold  increase  in  brine  produc- 
tion. There  are  solutions  to  prevent  the  pollution 
of  fresh  waters  and  lands,  and  at  the  same  time 
satisfactorily  dispose  of  oil  field  waters.  Two  effec- 
tive methods  that  exist  for  brine  disposal  (exclud- 
ing chemical  recovery)  are  lined  evaporation 
ponds  and  injection  wells.  Through  the  use  of 
public  meetings  and  discussions  with  oil-field  pro- 
ducers and  water  hauling  representatives,  concepts 
for  better  control  for  evaporation  ponds  were  crys- 
tallized into  the  1982  Part  VI  Wastewater  Disposal 
Regulations.  The  procedural  methods  outlined  in 


these  regulations  detail  proper  design,  construction 
and  operation  of  produced  water  surface  disposal 
facilities.  With  proper  siting,  design,  construction, 
and  monitoring,  the  surface  methods  provided  will 
assure  that  minimal  groundwater  contamination 
will  take  place.  The  second  the  more  universally 
applicable  method  is  disposal  by  means  of  an  injec- 
tion well.  When  produced  water  is  injected  into 
wells  for  disposal,  an  environmental  threat  can  be 
avoided  if  the  injection  process  is  carefully  planned 
and  executed.  Successful  disposal  requires  proper 
injection  well  construction,  operation,  and  the 
availability  of  permeable  formations  sufficiently 
thick  to  accomodate  the  brine  produced.  The 
major  problem  which  is  associated  with  deep  well 
injection  is  natural  plugging  of  the  well  and  forma- 
tion. This  plugging  problem  is  commonly  caused 
by  salt  precipitates,  muds,  solids,  oil,  sulfur,  or 
bacteria  in  the  brine.  To  minimize  plugging,  the 
brines  are  usually  treated  so  they  are  compatible 
with  the  receiving  formation  fluids.  Despite  all 
treatment  precautions,  the  capacity  of  the  disposal 
well  will  normally  decrease  with  time.  To  revital- 
ize the  well,  remedial  measures  such  as  acidizing, 
hydraulic  fracturing,  and  backwasbing,  are  used. 
(See  also  W87-05165)  (Lantz-PTT) 
W87-05199 


ARKANSAS-RED  RIVER  BASINS  CHLORIDE 
CONTROL  PROJECT:  TECHNICAL  FEASD3JA- 
ITY  STUDBES  FOR  PLAN  OF  CONTROL, 

Corps  of  Engineers,  Tulsa,  OK. 
J.  H.  Roberts. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  377-387,  8  fig,  1 
tab,  2  ref. 

Descriptors:  'Wastewater  disposal,  'Brines,  'Ar- 
kansas River,  'Red  River,  'Chlorides,  Water  qual- 
ity control,  Groundwater  pollution,  Groundwater 
quality,  Wastewater  collection,  Surface  water  col- 
lection, Pumping,  Crowell  Brine  Lake,  Deep  well 
injection. 

Presented  is  a  summary  of  the  chloride  contamina- 
tion problem  in  the  Arkansas  and  Red  River 
Basins,  and  an  overview  of  technical  feasibility 
studies  necessary  to  develop  a  plan  of  control. 
Surface  water  investigations  have  shown  that  three 
separate  emission  areas  exist  at  Area  XIII  in  the  9- 
km  reach  above  the  Jonah  Creek-Red  River  con- 
fluence. Groundwater  pump  tests  have  shown  that 
they  are  also  separate  hydrologically.  Geologic 
investigations  have  shown  that  these  three  areas 
are  structural  basins  formed  by  solutioning  of  solu- 
ble evaporite  minerals  and  subsidence  of  overyling 
strata.  The  principle  brine  carrier,  the  Acme  dolo- 
mite, is  either  above  the  water  table  or  is  removed 
by  Jonah  Creek  in  the  higher  areas  between  the 
basins.  Two  types  of  brine  collection  methods 
were  considered  as  viable  alternatives  at  Area 
XIII.  The  first  method  is  a  subsurface  collection 
plan  which  would  consist  of  three  independent 
subsurface  basins,  drilled  into  the  brine  aquifer  that 
would  collect  the  emissions  before  they  reach  the 
surface.  Emissions  would  then  be  pumped  to  the 
disposal  site.  These  wells  would  be  pumped  at  a 
total  rate  of  113  L/s  and  would  achieve  chloride 
removal  of  336  mg/day.  The  second  method  is  a 
surface  water  collection  plan.  Brine,  after  it  has 
reached  the  surface,  is  collected  through  a  system 
of  dikes  and  channels  and  is  directed  to  a  sump 
where  it  can  be  pumped  to  a  disposal  site.  High 
fresh  water  flows  down  Jonah  Creek  would  pass 
through  a  diversion  channel,  over  a  low  flow  dam, 
and  into  the  Red  River.  This  system  would  collect 
an  average  flow  of  116  L/s,  and  would  achieve 
chloride  removal  of  354  mg/day.  Two  methods  for 
brine  disposal  were  studied  in  conjunction  with  the 
collection  method  mentioned  above.  The  surface 
disposal  method  involves  pumping  the  brine  ap- 
proximately 39  km  via  pipeline  to  Crowell  Brine 
Lake,  a  total  retention  reservoir,  located  on  Canal 
Creek  near  Crowell,  Texas.  As  an  alternative 
method,  deep  well  injection  was  considered  for  a 
subsurface  disposal  system.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-05200 
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USE  OF  SALINE  WASTE  WATER  FROM 
ELECTRICAL  POWER  PLANTS  FOR  IRRIGA- 
TION, 

Utah  State  Univ.,  Logan. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05209 


U.S.  DEPARTMENT  OF  ENERGY  HIGH- 
LEVEL  NUCLEAR  WASTE  REPOSITORY 
PROGRAM:  GROUNDWATER  CONCERNS  IN 
TEXAS, 

Texas  Governor's  Nuclear  Waste  Program  Office, 
Austin. 
S.  Frishman. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  353-359. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion prevention,  'Groundwater  pollution,  'Radio- 
active wastes,  Ogallala  Aquifer,  Aquifers,  Santa 
Rosa  Aquifer,  Legislation,  Costs,  Legal  aspects. 

In  1980,  deep  geologic  disposal  of  long  half-life 
radioactive  wastes  was  established  as  the  preferred 
method,  and  with  the  January  1983  enactment  of 
the  federal  Nuclear  Waste  Policy  Act,  t6he  De- 
partment of  Energy  (DOE)  elected  to  continue 
investigation  of  nine  sites  in  the  nation  which  were 
determined  by  the  Secretary  of  Energy  to  be  po- 
tentially acceptable  as  repository  sites.  A  function 
of  the  Texas  Nuclear  Waste  Programs  Office  is  to 
coordinate  and  carry  out  the  interactions  between 
the  state,  the  DOE  program,  and  other  involved 
federal  agencies;  and  to  represent  the  governor  in 
the  ongoing  state-federal  interaction  of  the  reposi- 
tory program.  A  key  provision  of  the  act  allows 
the  governor  or  legislature  of  a  state  recommended 
for  a  repository,  to  issue  a  notice  or  disapproval  of 
the  repository  siting,  with  that  disapproval  stand- 
ing as  a  veto  unless  it  is  overridden  by  a  vote  of 
both  houses  of  Congress.  The  act  further  provides 
for  extensive  financial  assistance  to  states  and  lo- 
calities that  are  under  investigation  as  potential  or 
candidate  sites.  There  is  a  real  possibility  that  just 
the  perception  of  soil  and  water  contamination  by 
radioactive  materials  will  have  a  marked  negative 
impact  on  the  marketability  of  agricultural  prod- 
ucts from  the  area.  The  two  counties  in  which  the 
potential  sites  are  located  were  ranked  second  and 
sixth  in  Texas  in  terms  of  cash  receipts  for  agricul- 
tural products  in  1983.  The  overall  view  of  the 
DOE  high-level  nuclear  waste  repository  program, 
relative  to  its  potential  impacts  on  important 
sources  of  underground  water,  is  that  the  issue  has 
had  little  serious  attention  from  the  program  man- 
agers regarding  the  possibility  of  harmful  contami- 
nation from  both  radioactive  and  nonradioactive 
sources.  There  is  little  evidence  in  support  of  the 
DOE  contention  that  adequate  protection  of  the 
valuable  underground  water  can  be  established. 
(See  also  W87-05219)  (Lantz-PTT) 
W87-05242 


POTENTIAL  GROUNDWATER  IMPLICA- 
TIONS OF  LAND  DISPOSAL  OF  TOXIC  SUB- 
STANCES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
K.  W.  Brown,  and  D.  E.  Daniel. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  387-402,  1 
fig,  6  tab,  29  ref. 

Descriptors:  'Groundwater  pollution,  'Land  dis- 
posal, 'Toxic  substances,  'Waste  disposal,  Fate  of 
pollutants,  Wastewater  disposal,  Wastewater  la- 
goons, Landfills,  Groundwater  quality,  Leakage, 
Monitoring,  Path  of  pollutants. 

As  other  waste  disposal  options,  e.g.,  discharge 
into  rivers,  oceans,  and  the  air,  have  been  curtailed 
by  environmental  regulations,  the  amount  of  waste 
being  disposed  on  the  land  has  increased.  Current 
disposal  techniques  include  the  use  of  landfills,  pits, 
ponds,  lagoons,  land  treatment,  and  deep  well  in- 
jection. According  to  a  study  by  the  Environmen- 
tal Protection  Agency,  land  disposal  of  hazardous 


waste  during  1981  included  59%  by  deep  well 
injection,  35%  by  surface  impoundments,  5%  or 
less  by  landfilling,  and  1%  by  land  treatment. 
There  is  an  increasing  body  of  data  from  both 
research  and  field  experience  which  indicates  that 
in  some  cases  the  groundwater  quality  has  been 
seriously  degraded  by  leakage  from  land  disposal 
facilities.  Scientific  and  engineering  advances  will 
undoubtedly  lead  to  improvement  in  disposal  tech- 
nologies for  hazardous  wastes  over  the  next  years. 
However,  no  scheme  is  foolproof  and  no  technolo- 
gy is  free  of  risk.  Leakages  from  some  facilities  are 
probably  inevitable.  Given  this  reality,  greater  em- 
phasis should  be  placed  on  minimizing  the  amount 
of  toxic  material  placed  in  locations  where  it  might 
eventually  leak  into  the  environment.  In  addition, 
more  emphasis  should  be  given  to  studying  the 
long-term  fate  of  disposed  materials  rather  than 
simply  focusing  on  the  operational  life  of  the  facili- 
ty and  some  relatively  short  postclosure  monitor- 
ing period.  Finally,  improved  monitoring  tech- 
niques need  to  be  developed  and  implemented  so 
that  leakages  are  detected  early  enough  that  cor- 
rective action  can  be  taken  while  it  is  still  economi- 
cally and  technically  feasible.  (See  also  W87- 
05219)  (Lantz-PTT) 
W87-05245 


DEEP  WELL  INJECTION  OF  INDUSTRIAL 
HAZARDOUS  WASTE  IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
W.  B.  Klemt. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  403-418,  8 
fig,  7  ref. 

Descriptors:  'Waste  disposal,  'Industrial  wastes, 
•Deep  well  injection,  'Texas,  'Hazardous  wastes, 
Geohydrology,  Disposal  wells,  Wastewater  dispos- 
al, Regulation,  Permits,  Legal  aspects,  Monitoring. 

There  are  about  100  industrial  waste  disposal  wells 
operating  in  Texas.  The  rock  units  used  as  disposal 
reservoirs  range  in  age  from  Ordovician  to  Terti- 
ary. The  majority  of  the  wells  are  located  on  the 
Gulf  Coast  and  utilize  the  Tertiary  strata.  Hydro- 
geology,  reservoir  mechanics,  well  design,  seismic 
risk,  compatibility  of  injected  fluid  with  the  receiv- 
ing formation,  and  potential  hazards  to  usable 
groundwater  are  important  aspects  and  must  be 
evaluated  prior  to  using  a  waste  disposal  well. 
When  disposal  wells  are  properly  operated  they 
provide  safe  wastewater  disposal.  In  Texas  the 
record  of  success  of  industrial  waste  disposal  wells 
without  a  single  demonstrated  case  of  usable-qual- 
ity groundwater  contamination  is  in  large  part  the 
result  of  regulation  by  permit  which  includes:  (1) 
requiring  good  casing  and  cementing  practices  in 
well  construction;  (2)  limitations  on  maximum  al- 
lowable surface  injection  pressure  and  injection 
rate;  (3)  evaluation  of  reservoir  properties,  geohy- 
drology, and  artificial  penetration;  (4)  monitoring 
of  well  integrity  to  detect  malfunctions  or  material 
failures  such  as  casing,  tubing,  or  packer  leaks;  (5) 
record  keeping,  reporting  requirements,  and  peri- 
odic inspection  to  check  for  permit  compliance; 
and  (6)  financial  assurance  for  proper  plugging  of 
injection  wells  upon  termination  of  operations. 
(See  also  W87-05219)  (Lantz-PTT) 
W87-05246 


UTILIZATION  OF  SALT  DOMES  FOR  CHEMI- 
CAL-WASTE DISPOSAL, 

Texas  Univ.  at  Austin.  Bureau  of  Economic  Geol- 
ogy- 

S.  J.  Seni,  C.  W.  Kreitler,  W.  F.  Mullican,  and  H. 
S.  Hamlin. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  419-460,  20 
fig,  2  tab,  20  ref. 

Descriptors:  'Salt  domes,  'Waste  disposal,  'Chem- 
ical wastes,  'Texas,  Caverns,  Natural  gas,  Oils, 
Leakage,  Path  of  pollutants,  Geochemistry,  Salts. 

Texas  salt  domes  have  been  proposed  as  a  new 
type  of  repository  for  toxic  chemical  waste.  Nona- 


queous waste  and  solids  would  be  stored  in  solu- 
tion-mined caverns  within  shallow  salt  diapirs. 
Nominal  cavern  shape  would  be  cylindrical  to 
teardrop;  diameter  50  to  100  ft;  and  height  500  to 
2,000  ft.  Solution-mined  caverns  have  been  used 
for  liquid-petroleum  gas  storage  since  the  1950s. 
Presently,  liquid-petroleum  gas,  natural  gas,  and 
crude  oil  are  stored  in  Texas  salt  domes.  The 
technology  envisioned  for  waste  disposal  is  the 
same  technology  used  for  solution  mining  storage 
caverns.  However,  long-term  secure  storage  ex- 
ceeding forty  years  has  not  been  demonstrated. 
The  Texas  Department  of  Water  Resources  is  the 
state  authority  that  issues  permits  for  waste  dispos- 
al in  Texas.  A  series  of  technical  issues  must  be 
resolved  before  such  disposal  is  permitted:  (1)  po- 
tential pathways  for  contaminants  leaking  from  a 
breached  cavern;  (2)  leakage  rates  and  duration  of 
contamination  from  a  breached  cavern;  (3)  effect 
of  geochemistry  and  hydrodynamics  of  lost-circu- 
lation zones  within  cap  rocks  on  long-term  stability 
of  casings,  cements,  and  pathways  of  contaminants; 
(4)  the  rates  and  mechanisms  of  cavern  closure;  (5) 
effects  of  salt-stock  inhomogeneities,  flow  patterns 
within  salt  stocks,  cavern  depth,  and  cavern  spac- 
ing on  cavern  geometry  and  stability;  and  (6)  the 
optimum  waste  form.  (See  also  W87-05219)  (Au- 
thor's abstract) 
W87-05247 


GROUNDWATER  MONITORING,  CONTROL, 
AND  ANALYSIS, 

Underground  Resource  Management,  Inc.,  Austin, 

TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05248 


SEWAGE  SLUDGE  COMPOSTING  MAIN- 
TAINS MOMENTUM, 

N.  Goldstein. 

Biocycle  BCYCDK,  Vol.   27,  No.    10,  p  21-22, 

November-December  1986. 

Descriptors:  'Surveys,  'Waste  disposal, 
•Wastewater  treatment,  'Sludge,  'Composting, 
Economic  evaluation,  Costs,  Odor  control,  Munic- 
ipal wastes,  Environmental  effects,  Compost, 
Sludge  drying. 

The  number  of  facilities  composting  municipal 
sludge  is  rising  after  a  dramatic  surge  between 
1983  and  1985.  The  aerated  static  pile  and  win- 
drowing  methods  are  the  two  most  popular  tech- 
niques for  composting,  but  the  in-vessel  method 
appears  to  be  the  choice  of  the  future.  A  survey  of 
compost  facilities,  state  sludge  coordinators  and 
equipment  vendors  was  conducted  to  obtain  more 
detailed  information  on  facility  design,  equipment, 
operational  problems,  markets  for  compost  and 
operational  costs.  A  rough  estimate  showed  that 
more  than  $300  million  has  or  will  be  spent  on 
building  and  equipping  sludge  composting  facul- 
ties. The  coot  per  ton  to  compost  varied.  Many 
towns  had  preferred  to  land  apply  sludge,  but 
development  of  agricultural  land  regulations  and  a 
demand  for  compost  made  composting  more  at- 
tractive. Odor  control,  siting  and  process  control 
were  still  the  primary  reasons  cited  by  municipali- 
ties for  choosing  the  in-vessel  composting  option 
over  other  methods.  Most  facilities  composted  a 
dewatered  or  sandbed  dried  sludge  and  belt  filter 
presses  were  the  most  commonly  used  dewatering 
system.  Three  of  the  states  reporting  no  facilities 
last  year  now  have  some  composting  activity.  Al- 
though the  growth  in  the  number  of  localities 
choosing  composting  has  slowed  due  to  both  the 
lengthiness  of  the  decision-making  process  and  a 
wait  and  see  attitude  by  officials,  the  number  of 
composting  faculties  is  expected  to  continue  to 
rise.  (Michael-PTT) 
W87-05280 


NITROGEN  AVAILABILITY  IN  DEWATERED 
SLUDGE, 

Washington   County   Unified   Sewerage   Agency, 

Hillsboro,  OR. 

M.  Pronold. 

Biocycle  BCYCDK,   Vol.   27,  No.    10,  p  30-31, 

November-December  1986. 
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Descriptors:  'Sludge  drying,  'Nitrogen,  •Mineral- 
ization, 'Land  disposal,  'Sludge  utilization, 
♦Sludge  disposal,  'Nutrients,  Monitoring,  Ground- 
water, Leaching,  Organic  matter,  Ammonium  ni- 
trate. 

Evaluating  the  amount  of  nitrogen  available  for 
crop  growth  in  sludge  is  of  primary  concern  to 
both  the  sewerage  agency  and  the  farmer.  If 
normal  agronomic  rates  are  exceeded,  groundwat- 
er may  need  to  be  monitored  because  because 
excess  nitrogen  can  be  leached  into  groundwater  as 
nitrate.  Nitrogen  values  for  anaerobically  digested 
sludge  vary.  It  is  important  to  determine  the  miner- 
alization rate  of  the  organic  matter  fraction  of 
dewatered  sludge  to  evaluate  nitrogen  values.  Ex- 
periments were  conducted  to  determine  mineral- 
ization rates  to  see  if  sludge  application  rates  af- 
fected the  value.  A  low  mineralization  rate  value 
initially  resulted  from  poor  mixing  of  the  sludge 
with  the  soil.  Sample  preparation  was  improved 
and  a  more  fertile  soil  was  used  and  results  indicat- 
ed that  application  rates  had  little  effect  on  miner- 
alization rates.  A  second  experiment  showed  a 
larger  increase  in  mineralization  rate  with  more 
complete  sludge  incorporation  by  the  soil.  The 
drying  process  probably  allowed  more  nitrogen  to 
be  easily  released  from  the  organic  matter.  It  was 
also  noted  that  the  mineralization  rate  varied 
widely  even  using  the  same  sludge.  Knowing  the 
variables  that  affect  mineralization  and  the  amount 
of  available  nitrogen  in  sludge  is  important  in  any 
successful  land  application  program.  (Michael- 
PTT) 
W87-05281 


COMPOSTING  PROCESS  DESIGN  CRITERIA: 
PART  IV-CASE  STUDY, 

For  primary  bibliographic  entry  see  Field   5D. 
W87-05282 


SAVING  MONEY  WHILE  LAND  APPLYING, 

D.  Schauer. 

Biocycle  BCYCDK,  Vol.  27,  No.   10,  p  40,  42, 

November-December  1986. 

Descriptors:  'Economic  efficiency,  'Sludge  utili- 
zation, 'Land  disposal,  'Michigan,  'Waste  dispos- 
al, Monitoring,  Cadmium,  Liquid  sludge,  Munici- 
pal wastes,  Ordinances,  Local  governments,  Mo- 
lybdenum, Heavy  metals,  Fertilizers,  Nutrients. 

Wyoming,  Mi.  saves  an  estimated  seven  cents  on 
every  dry  pound  of  sludge  that  goes  to  farm  land 
rather  than  an  incinerator.  Port  Huron,  Mi.  pur- 
chased an  80-acre  farm  for  the  sole  purpose  of 
sludge  application,  but  a  neighboring  township  en- 
acted an  ordinance  severely  restricting  land  appli- 
cation. A  court  overturned  the  law  and  ruled  that 
townships  could  not  pass  ordinances  that  were 
more  stringent  than  state  rules.  Compromises  are 
often  reached  between  state  requirements  and  the 
stricter  rules  sought  by  the  townships.  One  appli- 
cation firm  has  a  full  time  employee  to  find  appli- 
cation sites  and  monitor  soil  conditions.  A  partici- 
pation agreement  is  used  to  certify  that  the  farmer 
is  aware  sludge  is  being  applied  to  the  land,  that  it 
contains  heavy  metals  that  might  limit  the  amount 
applied  and  that  there  are  restrictions  on  the  crops 
that  can  be  grown  on  the  land.  The  fertilizer 
benefits  of  land  application  for  fanners  are  appar- 
ent, but  cities  also  come  out  ahead  by  saving  on 
sludge  disposal  costs.  City  operation  of  land  appli- 
cation programs  permits  greater  control  and  moni- 
toring heavy  metals  such  as  cadmium  and  molyb- 
denum. (Michael-PTT) 
W87-05283 


WASTE  MANAGEMENT  IN  KOREA, 

Environment  Administration,  Seoul  (Republic  of 

Korea). 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05284 


LIVING  NEAR  A  REFUSE  DISPOSAL  SITE, 

Ibadan  Univ.  (Nigeria).  Dept.  of  Preventive  and 

Social  Medicine. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05285 


ANALYSIS  OF  THE  PERCOLATION  TEST 
BASED  ON  THREE-DIMENSIONAL  SATU- 
RATED-UNSATURATED  FLOW  FROM  A  CY- 
LINDRICAL TEST  HOLE, 

Guelph  Univ.  (Ontario).  Dept.  of  Land  Resource 

Science. 

For  primary  bibliographic   entry  see  Field  2G. 

W87-05296 


STRATEGIES  FOR  AERATED  POLE  SYSTEMS, 

Washington  Suburban  Sanitary  Commission,  Hy- 

attsville,  MD. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05297 


SOIL  DEODORIZATION  SYSTEMS, 

Tokyo  Inst,  of  Tech.  (Japan).  Research  Lab.  of 

Resources  Utilization. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05298 


MAKTNG  SLUDGE  REUSE  MORE  SUCCESS- 
FUL, 

Black  and  Veatch,  Kansas  City,  MO. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05300 


SEATTLE'S    DIVERSIFTED    APPROACH    TO 

SLUDGE  USE, 

Seattle  Sludge  Management  Program,  WA. 

P.  S.  Machno. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  36-38,  July 

1986. 

Descriptors:  'Sludge  utilization,  'Land  disposal, 
•Waste  disposal,  'Washington,  'Seattle,  'Trees, 
Wastewater  management,  Water  reuse,  Forestry, 
Nutrients,  Silvigrow,  Recycling. 

The  Municipality  of  Metropolitan  Seattle  Metro) 
has  come  up  with  a  method  of  promoting  tree 
growth  that  also  plays  an  important  role  in  the 
agency's  water  quality  program,  applying  treated 
sludge  to  forestland.  Metro  is  responsible  for 
wastewater  treatment  in  the  Seattle-King  County 
region  and  developed  the  trademark  'SUvi-grow' 
to  describe  its  use  of  sludge  fertilizer  on  forests. 
Metro  takes  a  diversified  approach  to  sludge  man- 
agement, with  projects  ranging  from  silvaculture 
to  soil  improvement  to  composting.  The  agency  is 
now  working  to  develop  innovative  technologies 
that  can  imitate  the  sucess  of  its  forestry  program. 
(Author's  abstract) 
W87-05301 


ULTRASTRUCTURAL  CHANGES  IN  GDLLS  OF 
SAROTHERODON  MOSSAMBICUS  TREATED 
WITH  CHICKEN  MANURE, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Anatomy. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-05314 


ANALYSIS  OF  RESEARCH  NEEDS  CONCERN- 
ING THE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL  OF  WASTEWATER  TREATMENT 
PLANT  SLUDGES. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

Water  Pollution  Control  Federation,  Washington, 

District  of  Columbia,  1982.  Ill  p. 

Descriptors:  'Sludge  conditioning,  'Research  pri- 
orities, 'Sludge  drying,  'Sludge  disposal, 
'Wastewater  treatment,  'Wastewater  disposal, 
Sludge  digestion,  Biodegradation,  Composting, 
Sludge  utilization,  Sludge  thickening,  Dewatering, 
Wastewater  management,  Anaerobic  digestion, 
Aerobic  digestion,  Landfills,  Land  application, 
Waste  disposal. 

Research  needs  are  identified  in  the  area  of  the 
quantity  and  quality  of  sludge  produced  by 
wastewater  treatment,  the  performance  of  various 
processes  used  in  sludge  treatment,  and  the  ulti- 
mate utilization  or  disposal  of  residues.  The  cost  of 
sludge  management  represents  a  sizeable  portion  of 


the  overall  costs  of  wastewater  treatment.  In  addi- 
tion, the  potential  environmental  impact  of  sludge 
disposal  is  significant,  and  causes  problems  for 
operators  of  wastewater  treatment  facilities.  Spe- 
cific topics  addressed  in  the  analysis  include:  fun- 
damental properties  of  sludges  which  affect  their 
behavior  and  biodegradability;  sludge  production 
and  sources  of  sludge  pollution;  sludge  treatment 
processes  (thickening,  conditioning,  dewatering, 
drying,  stabilization,  detoxification,  thermal  con- 
version, solidification,  and  reclamation);  transpor- 
tation and  storage;  ultimate  disposal;  and  sludge 
management  planning  and  facilities  design.  The 
analysis  embraces  both  fundamental  and  applied 
research  and  includes  long-term  and  short  term 
research  needs.  (Geiger-PTT) 
W87-05325 


SOLID  WASTE  MANAGEMENT:  SELECTED 
TOPICS. 

World  Health  Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
World  Health  Organization,  Geneva,  Switzerland, 
1985.  Edited  by  Michael  J.  Suess.  210  p. 

Descriptors:  Desccriptors:  'Solid  waste  disposal, 
•Land  disposal,  'Incineration,  'Composting, 
•Animal  wastes,  'Waste  management,  Recycling, 
Waste  disposal,  Solid  wastes,  Landfills,  Land  appli- 
cation, Cost  analysis,  Waste  recovery,  Waste  stor- 
age, Wastewater  treatment. 

The  disposal  of  solid  waste  is  a  problem  because  it 
can  damage  people's  health  and  the  environment. 
One  approach  to  solid  waste  disposal  is  to  recycle 
the  waste,  thus  turning  waste  to  profit  as  well  as 
conserving  raw  materials.  This  book  brings  togeth- 
er much  of  the  expertise  that  has  grown  up  in 
waste  disposal  over  the  years  and  discusses  it  in 
four  chapters:  disposal  on  land;  composting;  incin- 
eration; and  animal  waste.  The  first  chapter  on 
land  disposal  explains  how  to  select  a  site  and 
survey  it,  what  equipment  and  facilities  are  needed, 
what  sort  of  waste  is  suitable,  how  to  prepare  and 
run  the  site,  and  what  sort  of  problems  to  expect. 
The  next  two  chapters  explain  what  can  be  com- 
posted or  incinerated,  how  each  method  works  and 
how  to  dispose  of  the  treated  waste.  The  last 
chapter  gives  detailed  advice  about  the  production, 
reuse  and  disposal  of  animal  waste.  This  book  is 
based  on  the  experience  of  experts  throughout 
Europe,  who  at  various  meetings  over  the  last  ten 
years,  have  gathered  to  write,  review,  and  revise 
these  chapters  on  the  treatment  and  disposal  of 
solid  waste.  It  serves  as  a  guide  for  public  health 
administrators,  sanitary  engineers,  and  all  those 
responsible  for  the  management  of  solid  waste  and 
animal  production.  (See  W87-05327  thru  W87- 
05330)  (Geiger-PTT) 
W87-05326 


DISPOSAL  ON  LAND  (MODEL  CODE  OF 
PRACTICE), 

Greater    London    Council    (England).    Dept.    of 

Public  Health  Engineering. 

P.  K.  Patrick. 

IN:  Solid  Waste  Management:   Selected  Topics, 

World  Health  Organization,  Geneva  Switzerland, 

1985.  p  1-36,  7  fig,  1  tab,  33  ref,  3  append. 

Descriptors:  'Landfills,  'Solid  waste  disposal, 
'Models,  'Project  planning,  'Land  disposal,  Waste 
disposal,  Solid  wastes,  Waste  management,  Site 
selection,  Cost  analysis,  Environmental  protection, 
Leaching,  Maintenance,  Odor. 

Discussed  is  a  Model  Code  of  Practice  which  gives 
guidelines  for  the  safe  and  hygienic  disposal  of 
crude  or  untreated  waste  directly  to  the  land. 
Topics  covered  in  the  Code  include:  planning  and 
site  selection;  site  survey  and  operational  plan; 
preparatory  works  and  facilities;  types  of  waste 
acceptable  for  disposal  in  landfills;  operational 
practices;  and  completion  of  landfilling  and  final 
restoration.  The  Code  covers  important  factors 
likely  to  be  met  in  European  countries  in  planning 
the  disposal  of  solid  waste  by  landfill.  Annexes  to 
the  chapter  discuss  landfill  site  specifications  and 
economic  considerations  in  the  selection  and  oper- 
ation of  landfill  sites,  and  present  a  check  list  for 
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evaluating    landfill    operations.    (See    also    W87- 

05326)  (Geiger-PTT) 

W87-05327 


COMPOSTING, 

L.  P.  Brunt,  R.  BO.  Dean,  and  P.  K.  Patrick. 

IN:  Solid  Waste  Management:   Selected  Topics, 

World  Health  Organization,  Geneva  Switzerland, 

1985.  p  37-77,  2  fig,  5  tab,  27  ref. 

Descriptors:  'Composting,  'Solid  waste  disposal, 
'Municipal  wastes,  'Land  disposal,  'Waste  treat- 
ment. Solid  wastes,  Aeration,  Odor,  Leachates, 
Public  health,  Recycling,  Waste  disposal,  Waste 
management. 

Composting  may  be  used  in  municipal  solid  waste 
disposal  to  reduce  the  volume  and  weight  of  mate- 
rial to  be  disposed  of,  to  reduce  odors  and  lea- 
chates, and  to  recover  resources.  The  principles  of 
composting  are  reviewed  along  with  the  range  of 
applicability  of  municipal  waste  composting.  In 
general,  the  batch  composting  of  wastes  affords 
better  treatment  than  continuous  composting  proc- 
esses. Crude  waste  can  be  composted  in  heaps  or 
trenches.  Methods  of  treatment  of  solid  waste 
before  composting  are  discussed.  A  diagram  of  a 
comprehensive  composting  plant  is  presented. 
Composting  of  prepared  waste  may  be  conducted 
in  heaps  or  wind-rows,  in  briquette  formation,  or 
by  forced  aeration  in  heaps  or  chambers.  Control 
of  aeration  and  odor  are  discussed.  A  summary  of 
information  about  composting  plants  and  processes 
is  given.  The  health  and  safety  aspects  of  the  use  of 
compost  are  discussed  along  with  the  characteris- 
tics, testing,  and  use  of  finished  compost.  (See  also 
W87-05326)  (Geiger-PTT) 
W87-05328 


INCINERATION, 

Vrije  Univ.,  Brussels  (Belgium).  Dept  of  Chemical 
Engineering  Techniques  and  Industrial  Chemistry. 
A.  Buekens,  and  R.  K.  Patrick. 
IN:  Solid  Waste  Management:  Selected  Topics, 
World  Health  Organization,  Geneva  Switzerland, 
1985.  p  79-150,  14  fig,   11  tab,  8  ref,  2  append. 

Descriptors:  'Incineration,  'Solid  waste  disposal, 
•Sludge  disposal,  'Waste  management,  'Waste 
treatment,  Solid  wastes,  Municipal  wastes,  Indus- 
trial wastes,  Waste  disposal,  Cost  analysis,  Air 
pollution,  Water  pollution,  Fly  ash. 

Incineration  of  solid  waste  offers  a  large  reduction 
in  the  volume  of  material  requiring  final  disposal. 
There  are  less  severe  constraints  on  land  disposal 
of  incinerator  ash  than  there  are  for  untreated  solid 
wastes.  Incineration  can  be  applied  to  solid  sludge, 
liquid  or  gaseous  waste.  The  characteristics  of 
combustible  waste  are  given  in  terms  of  the  proxi- 
mate and  ultimate  analyses  and  the  heat  values  of 
waste  components.  Some  typical  characteristics  of 
household  and  commercial  waste,  industrial  waste, 
sewage  sludge  and  other  special  waste  are  present- 
ed. The  principles  of  incineration  are  reviewed. 
The  process  flow  of  a  modern  municipal  incinera- 
tor is  illustrated.  Incinerator  emmissions  and  their 
collection  are  considered.  The  technical  options 
available  for  incinerator  plants  include  choice  of 
plant  size  and  number  of  furnace  units,  grate  types, 
and  energy  and  heat  recovery  methods.  For  sludge 
incineration,  the  most  suitable  types  of  plant  are 
rotating  drum  incinerators,  fluidized  beds,  or  multi- 
ple-hearth ovens.  Environmental  constraints  of  in- 
cineration regarding  air  and  water  pollution  are 
discussed.  The  economics  of  incineration,  positive 
and  negative  features  of  this  disposal  method,  and 
some  new  developments  in  incineration  technology 
are  examined.  Appendices  to  the  chapter  discuss 
some  user  specifications  and  give  examples  of  in- 
cinerator plant  costs.  (See  also  W87-05326) 
(Geiger-PTT) 
W87-05329 


ANIMAL  WASTES, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Agricultural 

Engineering. 

E.  P.  Taiganides. 

IN:   Solid  Waste  Management:  Selected  Topics, 

World  Health  Organization,  Geneva  Switzerland, 


1985.  p  151-206,  16  fig,  11  tab,  56  ref. 

Descriptors:  'Solid  waste  disposal,  'Animal 
wastes,  'Feedlot  wastes,  'Waste  management, 
'Recycling,  Biological  treatment,  Anaerobic  diges- 
tion, Composting,  Aeration,  Chemical  treatment, 
Solid  wastes,  Fertilizers,  Manure,  Land  disposal, 
Feedlots,  Farm  wastes,  Wastewater  treatment. 

Potentially  successful  methods  of  animal  waste 
management  should  accomodate  reuse  of  the  waste 
at  the  point  of  generation  to  conserve  nutrients  and 
recover  energy.  Characteristics  of  animal  feedlot 
wastes  and  their  storage  and  handling  are  dis- 
cussed. Physical  treatment  of  feedlot  waste  in- 
volves sedimentation,  screening,  centrifuging,  fil- 
tration, and  dehydration.  Several  biological  treat- 
ment methods  for  feedlot  wastes  (anaerobic  la- 
goons, anaerobic  digestion,  aerobic  ponds,  oxida- 
tion ditches,  aerated  lagoons,  composting)  and 
chemical  treatment  methods  are  discussed.  Acti- 
vated sludge  complete  treatment  plants  are  now 
being  designed  to  handle  feedlot  wastes.  An  exam- 
ple of  a  recycling  system  for  treated  animal  wastes 
is  given.  Criteria  for  selecting  the  appropriate 
treatment  system  for  different  feedlot  sites  are  pre- 
sented. Animal  wastes  are  most  commonly  utilized 
as  fertilizers,  energy  sources,  or  nutrient  sources 
for  refeeding  to  animals  (coprophagia).  Health  as- 
pects of  land  disposal  of  animal  wastes,  and  appli- 
cation rates  and  methods  are  discussed.  The  costs 
of  waste  handling  in  modern  feedlots  are  consid- 
ered. The  main  ecological  effect  of  land  disposal  of 
feedlot  wastes  is  nutrient  enrichment  of  natural 
waters  which  results  in  eutrophication.  (See  also 
W87-05326)  (Geiger-PTT) 
W87-05330 


LEGAL  INCENTIVES  FOR  REDUCTION, 
REUSE,  AND  RECYCLING:  A  NEW  AP- 
PROACH TO  HAZARDOUS  WASTE  MANAGE- 
MENT, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05381 


NITROGEN  MINERALIZATION  POTENTIALS 
OF  REVEGETATED  LIGNITE  OVERBURDEN 
IN  THE  TEXAS  GULF  COAST, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 

W.  J.  Hornby,  K.  W.  Brown,  and  J.  C.  Thomas. 
Soil  Science  Society  of  America  Journal  SSSJD4, 
Vol.  50,  No.  6,  p  1484-1489,  November-December 
1986.  1  fig,  4  tab,  33  ref. 

Descriptors:  'Mineralization  potential,  'Lignite, 
'Overburden,  'Mine  wastes,  'Nitrogen,  'Land  dis- 
posal, 'Sludge  disposal,  'Fertilizers,  'Nutrients, 
Soil  columns,  Incubation,  Anaerobic  digestion,  Or- 
ganic matter. 

Fresh  mine  spoil  is  virtually  devoid  of  organic 
matter  (OM)  and  N.  The  needed  N  is  commonly 
added  as  inorganic  fertilizer;  however,  sewage 
sludge  additions  could  supply  both  OM  and  N. 
This  study  was  conducted  to  compare  the  minera- 
lizable  N  resulting  from  inorganic  fertilizer  and 
sludge  applications  to  overburden.  Nitrogen  miner- 
alization potentials  were  determined  from  laborato- 
ry data  on  a  pre-mined  native  soil  (Elmina  fine 
sandy  loam)  and  4-yr  old  reclaimed  mixed  over- 
burden that  received  180  kg  N/ha/yr  as  NH4N03 
using  the  Stanford  and  Smith  model  (1972).  In 
addition,  the  effect  of  anaerobically  digested 
sewage  sludge  (sludge)  on  N-mineralization  poten- 
tial of  overburden  was  evaluated  on  samples  col- 
lected from  field  plots.  Treatments  were  as  fol- 
lows: 0  kg  N/ha,  212  kg  N/ha  as  NH4N03,  106  kg 
N/ha  as  NH4N03  plus  106  kg  N/ha  as  sludge,  and 
212  kg  N/ha  as  sludge  applied  to  13.8  sq  m  plots  of 
overburden  Soil  and  spoil  samples  (0-15  cm  deep) 
were  collected  from  these  plots  2  weeks,  26  weeks, 
and  52  weeks  after  amendment.  Mineralization 
rates  were  determined  using  columns  containing 
0.2  kg  of  soil  or  treated  overburden  plus  0.1  kg  of 
sand  which  were  incubated  for  18  weeks  at  35  C. 
These  columns  were  leached  with  saturated 
CaS04  and  a  N-free  nutrient  solution  at  0,  2,  6,  10, 
14,  and  18  weeks  and  were  extracted  to  a  tension 
of  -0.066  MPa  after  each  leaching.  The  leachate 
was  analyzed  for  NH4(+)  and  N03(-)  by  colori- 


metric  methods.  Application  of  56  Mg  sludge/ha 
significantly  (alpha  =  0.05)  increased  the  total  N 
26  and  52  weeks  after  application  to  levels  present 
in  the  4-yr  old  mineral  fertilized  reclaimed  spoil. 
Sludge  application  also  resulted  in  a  sustained  re- 
lease of  plant  available  N  for  52  weeks  after  appli- 
cation. Mineralization  potentials  2  weeks  after  the 
plots  were  treated  were  ranked  as  unamended 
overburden  =  NH4N03  treated  overburden  < 
native  spoil  =  4-year  old  reclaimed  overburden  < 
NH4N03  plus  sludge  treated  overburden  < 
sludge  treated  overburden.  (Author's  abstract) 
W87-05415 


SLUDGE  MANAGEMENT  BY  THERMAL 
CONVERSION  TO  FUELS, 

Environmental     Protection    Service,     Burlington 

(Ontario).  Waste  Water  Technology  Centre. 

H.  W.  Campbell,  and  T.  R.  Bridle. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  5,  p  569-574,  October  1986.  3  fig,  2 

tab,  10  ref. 

Descriptors:  'Sludge  disposal,  'Sludge  utilization, 
•Sludge,  'Fuel,  'Wastewater  treatment,  'Waste 
disposal,  'Waste  management,  'Costs,  Environ- 
mental protection,  Activated  sludge,  Primary 
sludge,  Performance  evaluation,  Technology. 

The  philosophy  of  sludge  management  in  the 
sewage  industry  must  respond  to  changes  in  proc- 
essing costs  and  environmental  requirements.  As 
overall  costs  continue  to  increase,  the  efficiency  of 
sludge  management  must  be  increased  either  by 
upgrading  the  existing  system  or  introducing  new 
technology.  Both  of  these  approaches  were  briefly 
discussed  and  it  was  pointed  out  that  low-tempera- 
ture conversion  of  sludge  to  fuel  appears  to  have 
considerable  potential  as  a  viable  new  technology. 
Experimental  work  carried  out  at  Environment 
Canada's  Wastewater  Technology  Center  used 
batch  and  continuous  reactors  to  evaluate  this 
technology  at  bench  scale.  Tests  on  a  number  of 
mixed  raw  sludges  (primary  and  waste  activated) 
resulted  in  the  following  yields:  oil  22-25%,  char 
50-60%,  noncondensable  gas  10-12%,  and  reaction 
water  5-12%.  The  impact  of  a  number  of  sludge 
treatment  alternatives,  including  the  conversion  of 
sludge  to  oil,  are  discussed  with  respect  to  energy 
efficiency,  flexibility,  and  public  acceptance.  The 
future  plans  of  Environment  Canada  for  the  devel- 
opment and  demonstration  of  sludge-to-oil  technol- 
ogy are  also  discussed.  (Author's  abstract) 
W87-05469 


ANAEROBIC    TREATMENT    OF    HIGH-SUL- 
FATE  WASTES, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field   5D. 
W87-05471 


STATISTICAL   METHODS    FOR   CALCULAT- 
ING EFFLUENT  DISCHARGE  CONSENTS, 

For  primary  bibliographic  entry  see  Field   5G. 
W87-05566 


JET  BEHAVIOUR  IN  SHALLOW  RECEIVING 
WATER, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

For  primary  bibliographic  entry  see  Field  8B. 

W87-05567 


NEIGHBORLY  HABITS  AFFECT  HOW 
EUROPE  HANDLES  SLUDGE, 

International  Construction,  Sutton  (England). 
M.  Monro. 

Water  Engineering  and  Management  WENMD2, 
Vol.  133,  No.  12,  p  21-24,  December  1986. 

Descriptors:  •Waste  disposal,  *Sludge  disposal, 
•European  Economic  Community,  Aerobic  treat- 
ment, Sludge  stabilization,  Landfills,  Land  dispos- 
al, Land  reclamation,  Standards,  Ocean  disposal, 
Incineration. 
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Almost  every  European  country  now  has  some 
form  of  standard  regarding  the  discharge  of  ef- 
fluents and  the  disposal  of  sludge;  many  are  now 
members  of  the  European  Economic  Community 
(EEC),  which  has  as  one  of  its  aims  the  harmoniza- 
tion of  standards  among  its  members.  By  no  means 
all  the  sewage  generated  ends  up  in  municipal 
sewage  plants.  The  total  amount  of  sludge  pro- 
duced approximates  7  million  tons  dry  solids,  with 
Germany  the  largest  producer  (2.2  million  tons), 
followed  by  the  United  Kingdom  (1.5  million 
tons),  France  (840,000  tons),  and  Italy  (800,000 
tons).  About  70%  of  the  sludge  receives  some  form 
of  stabilization;  anaerobic  methods  are  used  to  deal 
with  about  two-thirds  of  the  production.  Aerobic 
methods  are  favored  in  the  Scandinavian  countries 
and  the  Netherlands.  The  most  used  ultimate  dis- 
posal methods  are  landfill  or  land  reclamation 
(which  account  for  about  75%  of  Europe's  sludge). 
Ocean  disposal  (7%)  and  incineration  (8%)  are 
other  methods  employed.  (Rochester-PTT) 
W87-05571 


SLUDGE  DISPOSAL  THINKING  SIMILAR  IN 

UX,  U.S., 

Guarino  (Carmen  F.)  Engineers  Ltd.,  Philadelphia, 

PA. 

J.  Davis,  and  D.  Garvey. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  12,  p  25-28,  December  1986.  3  tab. 

Descriptors:  *Waste  disposal,  'Sludge  disposal, 
•Land  disposal,  *Landfills,  'Incineration,  'Ocean 
disposal,  Metals,  Soil  pollution,  Commission  of  Eu- 
ropean Communities,  Land  reclamation,  Forestry, 
Fuels,  England,  United  States. 

Approaches  to  sludge  disposal  in  the  United  King- 
dom are  discussed  and  compared  with  sludge  dis- 
posal practices  in  the  United  States.  Spreading  on 
agricultural  land,  sea  disposal,  landfilling,  and  in- 
cineration are  considered,  including  comparative 
costs,  soil  loading  rates  recommended  for  metals  in 
sludge,  Commission  of  European  Communities 
limits  for  metals  in  soil  and  sludge,  and  future 
responses  to  environmental  pressures.  Among  the 
options  discussed  as  alternatives  to  present  sludge 
disposal  practices  are  land  reclamation  and  forest- 
ry, composting,  low-sludge  sewage  treatment 
process,  and  manufacture  of  fuel  products.  (Roch- 
ester-PTT) 
W87-05572 


TREATMENT  AND  DISPOSAL  OF  WASTES 
FROM  DRY  S02  CONTROL  PROCESSES, 

Sargent  and  Lundy,  Chicago,  IL. 
S.  M.  Katzberger,  and  W.  J.  Rymarczyk. 
Environmental  Progress  ENVPDI,  Vol.  5,  No.  4, 
p  234-239,  November  1986.   1  fig,  4  tab,  27  ref. 

Descriptors:  *Waste  disposal,  'Wastewater  treat- 
ment, 'Sulfur  dioxide,  'Air  pollution,  'Solid 
wastes,  'Fly  ash,  'Landfills,  Flue  gas  desulfuriza- 
tion,  Hydration  reactions,  Acid  rain,  Fluidized  bed 
combustion,  Furnace  sorbent  injection,  Marketing. 

Sulfur  dioxide  control  processes  that  produce  dry 
wastes  include  flue  gas  desulfurization  (FGD),  flu- 
idized-bed  combustion  (FBC),  and  furnace  sorbent 
injection  (FSI).  The  chemical  composition  and 
physical  properties  of  the  waste  products  from  dry 
S02  control  processes  are  discussed,  and  environ- 
mental impacts  from  dry  waste  products,  landfill 
site  design,  waste  handling,  and  waste  utilization 
are  described.  S02  control  processes  that  produce 
dry  waste  products  are  being  applied  to  both  utili- 
ty and  industrial  boilers.  The  wastes  generated  by 
these  processes,  which  typically  contain  large 
quantities  of  coal  ash,  can  be  treated  and  disposed 
of  using  techniques  similar  to  current  practice  for 
coal  fly  ash.  An  important  difference  between  fly 
ash  and  the  dry  S02  control  waste  products  is  the 
increased  lime  content  of  the  wastes  and  the  result- 
ing hydration  reactions  (for  FSI  and  FBC),  which 
occur  when  water  is  added.  These  properties, 
however,  should  increase  the  marketability  of 
wastes  from  dry  S02  control  processes.  (Roches- 
ter-PTT) 
W87-05575 


USE  OF  WASTE  PICKLE  LIQUOR  TO  PRE- 
CIPITATE PHOSPHORUS  FROM  A  MUNICI- 
PAL WASTEWATER, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-05582 


ANAEROBIC  DIGESTION:  EFFECTS  ON  PAR- 
TICLE SIZE  AND  DEWATERABIXLTY, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-05604 


EFFECTS  OF  MEAN  CELL  RESDDENCE  TIME 
AND  PARTICLE  SIZE  DISTRIBUTION  ON  AC- 
TUATED SLUDGE  VACUUM  DEWATERING 
CHARACTERISTICS, 

Virginia  Polytechnic  Inst,  and  State  Univ.,  Blacks- 
burg.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field   5D. 
W87-05605 


SLUDGE  WASTING, 

Salina  Area  Vocational-Technical  School,  KS. 
T.  Hobson. 

Operations  Forum,  Vol.  3,  No.  12,  p  25-29,  De- 
cember 1986.  4  tab. 

Descriptors:  'Sludge  excess,  'Sludge  solids, 
'Wastewater  treatment,  'Wastewater,  'Activated 
sludge,  'Mathematical  equations,  'Effluents, 
Sludge,  Calculations,  Wastes,  Wastewater  facul- 
ties, Solids,  Mixed  liquor  solids,  Settleable  solids, 
Bacteria,  Foaming,  Frothing,  Oxygen  require- 
ments, Nutrient  requirements. 

The  method  for  controlling  the  sludge  mass  in  the 
treatment  system  is  wasting.  The  level  of  solids  in 
the  system  determines  the  rate  at  which  sludge 
needs  to  be  wasted.  Sludge  wasting  rates  affect  the 
growth  rate  of  the  bacteria,  oxygen  consumption, 
settlability  of  the  mixed  liquor,  occurrence  of 
foaming  and  frothing,  nutrient  quantities  required, 
and  the  quality  of  the  final  effluent.  Formulas  and 
sample  calculations  were  presented  for  determin- 
ing the  amount  of  sludge  to  waste  to  maintain  the 
correct  amount  of  bacteria  in  the  activated  sludge 
system.  (Wood-PTT) 
W87-05612 


INFLUENCE  OF  MICROBIAL  ADAPTATION 

ON  THE  FATE  OF  ORGANIC  POLLUTANTS 

IN  GROUND  WATER, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05629 


CHARACTERIZING  THE  AEROBIC  AND  AN- 
AEROBIC MICROBIAL  ACnVLTIES  IN  SUR- 
FACE AND  SUBSURFACE  SOILS, 

Procter  and  Gamble  Co.,  Cincinnati,  OH.  Ivory- 
dale  Technical  Center. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-05630 


MULTIDISCTPLINARY  APPROACH  TO  THE 
ASSESSMENT  OF  OCEAN  SEWAGE  SLUDGE 
DISPOSAL, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Sparks,  MD. 

J.  A.  Fava,  W.  L.  McCulloch,  J.  J.  Gift,  H.  J. 

Reisinger,  and  S.  E.  Storms. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  831-840,  1985.  1  fig,  6 

tab,  22  ref. 

Descriptors:  'Sludge  disposal,  'Waste  disposal, 
'Ocean  dumping,  'Water  pollution  effects,  'Bioac- 
cumulation,  'Toxicity,  'Risk  assessment,  'Model 
studies,  Hazards,  Water  quality,  Sludge. 

A  multidisciplinary  approach  to  assess  the  hazards 
of  ocean  sewage  sludge  dumping  is  presented.  It 
combines  physical  and  chemical  sludge  character- 
istics, estimated  safe  chronic  levels  and  bioaccumu- 
lation  potential  with  estimated  environmental  ex- 
posure (concentration  and  time)  information.  The 


hazard  assessment  was  used  to  evaluate  sewage 
sludges  from  12  water  pollution  control  plants 
operated  by  the  New  York  City  Department  of 
Environmental  Protection.  Using  a  mathematical 
dispersion  model,  the  worst-case  minimum  dilution 
after  4  h  was  predicted  to  be  11,500:1.  Of  the  three 
marine  species  tested,  mysid  shrimp  were  found  to 
be  the  most  sensitive.  Using  an  application  factor 
of  0.05,  estimated  chronic  safe  levels  were  estimat- 
ed; the  values  do  not  exceed  the  limiting  permissi- 
ble concentrations,  after  allowing  for  initial  dilu- 
tion. Also,  the  concentrations  of  the  chemicals  in 
the  liquid  sewage  sludge  phase  were  below  ambi- 
ent water  quality  criteria.  The  results  suggest  that 
the  ocean  disposal  of  sewage  sludge  does  not 
appear  to  present  the  environmental  hazard  origi- 
nally perceived.  (Author's  abstract) 
W87-05641 


ARTHROPODS    ASSOCIATED   WITH    PESTI- 
CTDE    LEACH    LINES    IN    SELECTED    OR- 
CHARDS IN  CENTRAL  NEW  YORK, 
Cornell   Univ.   Agricultural   Experiment   Station, 
Ithaca,  NY. 

P.  B.  Baker,  E.  R.  Hoebeke,  J.  Barnard,  and  T.  D. 
Spittler. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  1,  p  61-68,  January  1986.  1 
fig,  5  tab,  16  ref. 

Descriptors:  'Arthropods,  'Pesticides,  'Leaching, 
'Orchards,  'Waste  disposal,  'Path  of  pollutants, 
Agriculture,  Taxonomy,  Seasonal  variation,  Farm- 
ing, Organic  compounds. 

Chemical  control  centers  were  constructed  on  se- 
lected farms  in  Wayne  County,  New  York,  to 
minimize  pesticide  pollutants.  These  centers  pro- 
vided areas  where  several  classes  of  agricultural 
chemicals,  primarily  those  from  spray  operations, 
could  be  handled  and  disposed  of  safely.  We  sur- 
veyed the  arthropod  fauna  found  above  the  pesti- 
cide leach  lines  and  in  adjacent  soils.  Of  the  70 
arthropod  taxa  determined,  we  identified  the  fol- 
lowing families:  Diptera  (18  families),  Hymemop- 
tera  (12),  Coleoptera  (7),  Hemiptera  (3),  Homop- 
tera  (1)  and  Thysanoptera  (1).  Seasonal  compari- 
sons of  arthropods  above  the  pesticide  leach  lines 
and  in  the  checks  showed  no  apparent  differences. 
Slight  taxa  variations  were  observed  within  and 
between  farms  with  chemical  control  centers.  No 
residues  greater  than  0.2  ppm  were  found  in  either 
water  or  soil  samples.  These  results  imply  that  no 
contamination  of  the  environment  was  caused  by 
the  use  of  the  chemical  control  centers.  (Author's 
abstract) 
W87-05645 


LANDFORM  MODIFICATIONS  AT  A  NUCLE- 
AR-WASTE BURIAL  SITE, 

Geological  Survey,  Urbana,  IL.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05766 


MOVEMENT  OF  DREDGED  SAND  AT  THAL- 
WEG DISPOSAL  SITES, 

Argonne  National  Lab.,  IL.  Energy  and  Environ- 
mental Systems  Div. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05826 


5F.  Water  Treatment  and 
Quality  Alteration 


APPROPRIATE  TECHNOLOGY  FOR  THE 
TREATMENT  OF  WASTEWATERS  FOR 
SMALL  RURAL  COMMUNJTTES. 

World   Health   Organization,   Copenhagen   (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic   entry  see  Field   5D. 
W87-05322 


TRAINING   OF   SANITARY    ENGINEERS   US 
EUROPE. 

World   Health   Organization,   Copenhagen  (Den- 
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mark).  Regional  Office  for  Europe. 

For   primary   bibliographic  entry   see   Field   5G. 

W87-05331 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  1,  RECOMMENDATIONS. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

World  Health  Organization,  Geneva,  Switzerland, 
1984.  130  p. 

Descriptors:  'Water  quality  standards,  'Public 
health,  •Drinking  water,  'Water  treatment,  Water 
quality,  Water  quality  management,  Bacteria,  Vi- 
ruses, Water  supply,  Monitoring,  Protozoa,  Toxici- 
ty, Water  pollution  effects,  Organoleptic  proper- 
ties, Radioactive  wastes. 

Guidelines  developed  by  the  World  Health  Orga- 
nization to  describe  the  quality  of  water  that  is 
suitable  for  drinking  purposes  under  all  circum- 
stances are  presented.  The  guidelines  are  intended 
to  be  applied  when  developing  national  standards, 
not  only  for  community  piped-water  supplies  but 
also  for  drinking  water  obtained  from  community 
standpipes  and  wells  and  drinking  water  distribut- 
ed by  tankers  or  in  bottles.  The  guidelines  can 
serve  as  a  basis  for  developing  standards  for  water 
supplies  serving  transient  populations.  The  guide- 
lines may  also  be  of  assistance  in  developing  alter- 
native control  procedures  when  the  implementa- 
tion of  standards  is  not  feasible.  Guidelines  are 
recommended  for  bacteria,  viruses,  protozoa,  hel- 
minths, other  free  living  organisms,  chemical  con- 
taminants, organoleptic  properties,  radioactive  ma- 
terials, and  the  monitoring  of  these  factors.  Reme- 
dial measures  are  given  for  unsafe  levels  of  certain 
constituents  in  drinking  water.  A  cost-benefit  anal- 
ysis is  presented  for  the  laboratory  monitoring  of 
microbial  contaminants  in  relation  to  public  health. 
A  list  of  participants  who  prepared  the  guidelines, 
tables  for  determining  the  most  probable  number 
of  particular  organisms  present  in  100  ml  of  water, 
and  some  units  and  terms  used  in  radiation  protec- 
tion are  appended  to  the  report.  (See  also  W87- 
05333  and  W87-05334)  (Geiger-PTT) 
W87-05332 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  2,  HEALTH  CRITERIA  AND  OTHER 
SUPPORTING  INFORMATION. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05333 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  3,  DRINKING-WATER  QUALITY 
CONTROL  IN  SMALL-COMMUNITY  SUP- 
PLIES. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5G. 
W87-05334 


CONTROL  PARAMETER  MODEL  SPEEDS 
WATER  TREATMENT  CALCULATIONS, 

J.  O.  Thaler,  and  P.  K.  Sinha. 

Power  Engineering  POENDL,  Vol.  90,  No.  11,  p 

31-32,  November  1986.  2  fig,  3  ref. 

Descriptors:  'Boiler  water,  'Model  studies, 
'Water  treatment,  'Mathematical  models,  'Mathe- 
matical analysis,  'Mathematical  equations,  Phos- 
phates, Hydrogen  ion  concentration,  Acidity, 
Sodium,  Chemistry,  Chemical  reactions. 

Coordinated  phosphate-pH  control  has  long  been  a 
common  method  of  boiler  water  treatment.  During 
normal  conditions,  this  involves  addition  of  sodium 
phosphates  in  correct  proportions  so  that  disodium 
phosphate  is  available  to  transform  potentially  cor- 
rosive caustic  into  relatively  harmless  trisodium 
phosphate.  The  Na:P04  ratio  used  in  this  treat- 
ment is  determined  from  boiler  water  pH  and 
phosphate  concentration  by  reference  to  empirical 
charts  and  graphs.  The  chemistry  of  the  process  is 
discussed  and  a  mathematical  model  is  presented 
for  determining  the  ratio  without  charts  or  graphs. 


The  model  is  applicable  to  programmable  calcula- 
tors or  computers.  (Doria-PTT) 
W87-05347 


WATER  REQUIREMENTS  IN  ANIMAL  HUS- 
BANDRY (DER  BEDARF  AN  TRANK-  UND 
BRAUCHWASSER  IN  DER  TIERHALTUNG), 

Tieraerztliche   Hochschule   Hannover  (Germany, 

F.R.).  Inst,  fuer  Tierhygiene. 

For   primary  bibliographic   entry   see  Field   6D. 

W87-05369 


BEHAVIOUR-ADAPTED  DRINKING  WATER 
SUPPLY  IN  CATTLE  AND  SWINE  (VERHAL- 
TENSANGEPASSTE  TRINKWASSERVERSOR- 
GUNG  VON  RINDERN  UND  SCHWEINEN), 

Technische    Univ.    Muenchen    (Germany,    F.R.). 

Landesanstalt  fuer  Landtechnik. 

For  primary  bibliographic   entry  see   Field   6D. 

W87-05370 


HEALTH  RISKS  BY  BACTERIAL  CONTAMI- 
NATION OF  DRINKING  WATER  FOR  DO- 
MESTIC ANIMALS  AND  PROPOSED  BACTE- 
RIOLOGICAL STANDARDS  FOR  WATER 
QUALITY  (BAKTERIENBEDINGTE  RISIKEN 
BEIM  TRANK-  UND  BRAUCHWASSER  UND 
VORSCHLAGE  FUR  STANDARDS), 
Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst, 
fuer  Tiermedizin  und  Tierhygiene. 
R.  Bohm. 

Deutsche  Tierarztliche  Wochenschrift,  Vol.  93, 
No.  7,  p  289-291,  July  1986.  4  fig,  3  tab,  25  ref. 

Descriptors:  'Bacteria,  'Contamination,  'Drinking 
water,  'Domestic  animals,  'Risks,  'Standards, 
'Water  quality,  Germany,  Epidemiology,  Live- 
stock, Pathogenic  bacteria,  Groundwater. 

Water  is  an  important  vector  for  bacterial  patho- 
gens. Since  there  are  no  specially  designed  stand- 
ards for  drinking  water  quality  for  domestic  ani- 
mals in  the  Federal  Republic  of  Germany,  it  is 
suggested  that  the  same  standards  as  for  municipal 
drinking  water  should  be  applied,  corresponding  to 
the  requirements  of  the  Trinkwasserverordnung'. 
Surface  water  should  not  be  used  for  farm  animals, 
because  it  is  often  highly  contaminated  with  bacte- 
ria. The  importance  of  the  water  supply  system  for 
animals  for  the  secondary  contamination  is  dis- 
cussed, and  possible  methods  for  disinfection  and 
conservation  are  described.  (Author's  abstract) 
W87-05371 


RISKS     FOR     DRINKING     AND     APPLIED 

WATER   CONDITIONED   BY   VIRUSES   AND 

SUGGESTION  FOR  STANDARDS  (VJHUSBE- 

DINGTE      RISIKEN      BEI      TRANK-      UND 

BRAUCHWASSER   UND   VORSCHLAGE   FUR 

STANDARDS), 

Munich  Univ.  (Germany,  F.R.).  Fachbereich  Me- 

dizin. 

H.  Mahnel. 

Deutsche  Tierarztliche   Wochenschrift,   Vol.   93, 

No.  7,  p  292-294,  July  1986.  2  fig,  5  tab,  8  ref. 

Descriptors:  'Risks,  'Drinking  water,  'Viruses, 
•Standards,  'Public  health,  'Water  quality  man- 
agement, Enteroviruses,  Infection,  Coxsackie 
virus,  Cattle,  Hogs,  Poultry. 

Viruses  are  unable  to  multiply  in  water,  where 
they  become  extremely  diluted  and  inactivated. 
The  probability  of  contagious  pathogenic  viruses 
reaching  a  susceptible  host  in  quantities  sufficient 
for  infection  is  extremely  low.  Only  enteric  viruses 
excreted  in  high  concentrations  seem  to  be  impor- 
tant. Risks  for  drinking  water  occur  through  sec- 
ondary rather  than  primary  contamination.  Viro- 
logical  standards  are  not  defensible  at  present  on 
account  of  risks  and  technical  means.  Water  can  be 
considered  unobjectionable  when  corresponding  to 
current  hygienic  bacteriological  standards.  (Au- 
thor's abstract) 
W87-05372 


HYGIENIC  ASPECTS  OF  WATER   USED  AT 
DAIRY      FARMS      (ZUR      HYGDZNE      DES 


BRAUCHWASSERS  BEI  DER  MILCHERZE1 
GUNG), 

Tieraerztliche   Hochschule   Hannover  (German 

F.R.).   Inst,   fuer   Hygiene  und   Technologie  d 

Milch. 

H.-U.  Wiesner. 

Deutsche  Tierarztliche   Wochenschrift,   Vol.   9 

No.  7,  p  294-298,  July  23,  1986.  3  fig,  2  tab,  10  & 

Descriptors:  'Dairy  industry,  'Drinking  watt 
•Water  quality,  •Milk,  *Germany,  •Contamin 
tion,  'Livestock,  Standards,  Water  pollution,  Ba 
teria,  Risk,  Disinfection,  Water  use,  Wat 
demand,  Cattle,  Domestic  animals,  Animal  di 
eases,  Diseases. 

Dairy  farms  are  food-producing  institutions  a 
cording  to  the  German  Food  Law  (LMBG).  The 
institutions  must  use  water  of  drinking  water  qui 
ity  according  to  the  German  regulation  for  pr 
duction,  treatment,  and  storage  of  milk.  The  drin 
ing  water  supplies  for  the  herd  on  the  farm  and  ( 
the  pasture  have  to  be  evaluated  separately.  Tl 
water  requirement  for  cleaning  and  disinfection 
discussed,  especially  the  significance  of  residu 
water  (adhesive  film  of  water)  for  the  developmei 
of  pseudomonads  as  indicators  of  psychotrop 
bacteria  between  milkings.  The  disadvantages  I 
plastic  tubings  are  discussed.  A  hygienic  risk  fro 
chemical  and  microbial  contamination  by  use  i 
water  following  the  regulations  for  drinking  wat 
is  not  given  for  heat-treated  milk  and  produc 
from  pasteurized  milk.  (Author's  abstract) 
W87-05373 


PARASITE-DERIVED  HAZARDS  FO 

CATTLE,     SWINE     AND     POULTRY     FROl 

WATER  USED  FOR  DRINKING  AND  CLEAT 

ING  PURPOSES  (PARASITENBEDINGTE  R 

SIKEN     FUR     RINDER,     SCHWEINE     UN 

HUHNER   DURCH   TRANK-   UND   BRAUCI 

WASSER), 

Giessen  Univ.  (Germany,  F.R.).  Inst,  fuer  Parasiti 

logic 

H.-J.  Burger. 

Deutsche   Tierarztliche   Wochenschrift,   Vol.   9 

No.  7,  p  298-300,  July  23,   1986.   1  tab,   18  r« 

Descriptors:  'Water  pollution  effects,  'Water  po 
lution  sources,  'Parasites,  'Animal  diseases,  'Ris 
•Cattle,  *Hogs,  *Poultry,  •Drinking  water,  Di 
eases,  Protozoa,  Farms,  Contamination,  Infectio 
Water  quality  control,  Standards. 

The  potential  hazards  of  infections  with  protoz< 
and  helminths  for  cattle,  swine,  and  poultry  orig 
nating  from  water  used  for  drinking  and  cleanir 
purposes  are  surveyed.  The  sources  of  contamin 
tion  of  the  water  (on  the  farm,  off  the  farm,  t 
intermediate  hosts,  by  sewage)  are  separately  di 
cussed.  References  that  prove  infections  via  tl 
drinking  water  are  listed.  An  estimate  of  the  risk 
not  possible  due  to  a  lack  of  data.  Suggestions  ai 
made  for  minimising  parasitic  infections  of  far 
animals  via  the  drinking  water.  (Author's  abstrac 
W87-05374 


FLOCCULATION  AND  FDLTRATION  OF  TH 
GREEN  ALGAE  CHLORELLA  SP.  AND  DM 
TYOSPHAERJTJM  SP.  UNDER  SELECTE 
CONDITIONS, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  < 

Public  Health  Practice. 

S.  Kunikane,  B.  Lusse,  O.  Hoyer,  and  H. 

Bernhardt. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschui 

ZWABAQ,  Vol.    19,  No.  4,  p   145-151,   Augu 

1986.   9   fig,   3   tab,   7  ref.   German   Ministry  < 

Research  and  Technology  Project  02  WT  37: 

Descriptors:  'Water  treatment,  'Drinking  wate 
•Chlorophyta,  'Flocculation,  'Sand  filters,  *Fi 
tration,  'Algae,  Water  pollution,  Algal  densit 
Agglomeration  times,  Organic  matter,  Reservoir 
Cultures. 

The  removal  of  two  species  of  green  algae,  whic 
normally  occur  in  reservoirs  for  drinking  waU 
supply,  were  investigated  using  continuous  flocci 
lation  with  Fe(3  +  )  and  sand  filter  filtration  on 
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laboratory  scale.  The  varied  parameters  were:  cul- 
ture age  (growth  phase),  algal  density  in  the  raw 
water,  Fe(3+)  dosage,  and  agglomeration  time. 
The  properties  of  the  cell  surface  were  found  to  be 
of  great  importance.  With  suspensions  of  Dictyos- 
phaerium  (DI)  richly  surrounded  with  extracellu- 
lar organic  matter  (EOM),  termination  of  the  filter- 
run  was  always  due  to  clogging  of  the  filter, 
whereas  the  contrary  was  found  with  Chlorella 
(CH)  covered  with  a  compact  EOM-layer,  which 
caused  termination  of  filter-run  due  to  increasing 
breakthrough  of  turbidity.  Proceeding  culture  age 
causes  significant  changes  in  algal  surface  proper- 
ties. Hence,  a  decrease  of  filter-run  time  with  cul- 
ture age  was  found  with  DI,  while  with  CH  an 
increase  was  observed.  Reduction  of  the  algal  den- 
sity in  the  raw-water  or  the  dosage  of  flocculant 
resulted  in  an  improvement  of  filter-run  time  and 
residual  turbidity  with  CH  (reduced  filter-loading). 
In  contrast,  with  DI  an  optimum  Fe(3+)  dosage 
could  be  found,  which,  depending  on  algal  density, 
effected  partial  deep  bed  filtration  with  a  minimum 
of  clogging.  Prolonged  agglomeration  time 
showed  a  positive  effect  for  DI  on  filtration  effi- 
ciency (floe  filtration  favorable),  whereas  with 
CH,  omission  of  the  agglomeration  step  gave 
better  filtration  efficiency  showing  that  floccula- 
tion  filtration  (i.e.  formation  of  affixed  floes  in  the 
filter  bed)  was  the  better  method  in  this  case. 
(Author's  abstract) 
W87-05457 


OPTIMIZATION  OF  THE  ELIMINATION 
TURBIDITY  FROM  WATER  BY  FLOCCULA- 
TION  IN  A  CASCADE  OF  TWO  STIRRED  RE- 
ACTORS (OPnMTERUNG  DER  TRUBSTOF- 
FREDUZIERUNG  DURCH  FLOKKULATION 
IN  EINER  ZWEISTUFIGEN  RUHRREAKTOR- 
KASKADE), 

L.  Meyer,  and  U.  Weismann. 
Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 
ZWABAQ,  Vol.   19,  No.  4,  p   152-160,  August 
1986.  7  fig,  1  tab,  17  ref. 

Descriptors:  *Water  treatment,  *Stirred  reactors, 
•Optimization,  *Flocculation,  *Turbidity,  'Model 
studies,  'Mathematical  models,  Mathematical  stud- 
ies, Mathematical  equations,  Shear  stress,  Stress, 
Kinetics,  Performance  evaluation. 

A  flocculation  model  is  described  which  takes  into 
consideration  both  the  formation  and  decay  rate  of 
floes  caused  by  shear  stresses  during  the  flow 
through  a  completely  mixed  reactor.  Some  com- 
ments are  given  for  the  determination  of  the  kinetic 
coefficients  by  experiments.  The  flocculation  for  a 
cascade  of  reactors  is  discussed.  For  a  cascade 
with  two  stages  a  calculation  method  is  presented 
giving  optimal  values  of  reactor  volumes  and 
energy  inputs  for  both  stages  and  maximal  effec- 
tive flocculation  rates.  The  application  of  this 
method  is  demonstrated.  (Author's  abstract) 
W87-05458 


INVESTIGATIONS  FOR  CHEMICAL  REAC- 
TION OF  A  HIGH-GRADE  STEEL  WITH 
BERLIN  DRINKING  WATER  (UNTERSU- 
CHUNGEN  ZUM  CHEMISCHEN  VERHALTEN 
VON  EDELSTAHL  IN  BERLINER  TRINK- 
WASSER), 

Technische  Univ.   Berlin  (Germany,  F.R.).  Inst, 
fuer  Wasserbau  und  Wasserwirtschaft. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05460 


RADIATION-CHEMICAL  DEGRADATION  OF 

TRACES    OF    TRICHLOROETHYLENE    AND 

PERCHLOROETHYLENE       IN       DRINKING 

WATER        (DER        STRAHLENCHEMISCHE 

ABBAU     VON     TRICHLORATHYLEN-     UND 

PERCHLORATHYLENSPUREN     IN     TRINK- 

WASSER), 

P.  Gehringer,  E.  Proksch,  W.  Szinovatz,  and  H. 

Eschweiler. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 

ZWABAQ,  Vol.   19,  No.  5,  p  196-203,  October 

1986.  9  fig,  4  tab,  1 1  ref.  Fonds  zur  Forderung  der 

wissenschaftlichen  Forschung  Projekt  P5130. 

Descriptors:  *Water  treatment,  'Fate  of  pollutants, 
•Water  purification,  *Drinking  water,  *Chemical 


reactions,  'Radiochemical  degradation,  •Degrada- 
tion, *Degradation  products,  •Trichloroethylene, 
•Perchloroethylene,  'Gamma  radiation,  Pollut- 
ants, Pollutant  identification,  Irradiation,  Nitrates, 
Chlorine,  Chlorides. 

The  degradation  by  gamma  irradiation  of  traces  of 
trichloroethylene  and  perchloroethylene  in  water 
samples  was  investigated  over  a  wide  range  of 
concentrations.  In  general,  the  higher  the  concen- 
tration of  organic  and  inorganic  substances  (espe- 
cially nitrates)  dissolved  in  the  water,  the  slower 
the  degradation.  For  pollutant  concentrations  up 
to  about  500  ppb  and  for  drinking  water  with  low 
nitrate  content,  the  degradation  follows  a  first- 
order  rate  law.  For  higher  concentrations  of  pol- 
lutants and/or  nitrates,  a  much  more  complex  be- 
havior is  observed.  In  general,  perchloroethylene 
is  degraded  more  slowly  than  trichloroethylene. 
During  degradation,  organic  chlorine  is  converted 
quantitatively  to  chloride  ions.  Unfortunately,  as  a 
side  reaction  nitrate  is  partially  reduced  to  nitrite. 
Except  for  that,  rough  estimates  of  costs  indicate 
that  this  process  is  quite  attractive.  (Author's  ab- 
stract) 
W87-05463 


CHLORINATING  POULTRY  CHILLER 
WATER:  THE  GENERATION  OF  MUTAGENS 
AND  WATER  RE-USE, 

Western  Regional  Research  Center,  Berkeley,  CA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05551 


CANCER  MORTALITY  AND  THE  METHOD 
OF  CHLORINATION  OF  PUBLIC  DRINKING 
WATER:  ST.  LOUIS  CITY  AND  ST.  LOUIS 
COUNTY,  MISSOURI, 

Missouri  Univ.-Columbia.   Environmental  Health 

Surveillance  Program. 

C.  J.  Marienfeld,  M.  Collins,  H.  Wright,  R.  Reddy, 

and  G.  Shoop. 

Journal  of  Environmental  Pathology,  Toxicology 

and  Oncology  JEPOEC,  Vol.  7,  No.  1/2,  p  141- 

158,  September-December  1986.  4  tab,  9  ref.  EPA 

Grant  R805297. 

Descriptors:  *Water  pollution  effects,  'Tnhalo- 
methanes,  *Cancer,  'Mortality,  'Drinking  water, 
•Chlorination,  *Water  treatment,  *Trend  analysis, 
Human  diseases,  Missouri,  Epidemiology. 

The  'all  cancer'  and  most  organ-specific  cancer 
mortality  rates  have  been  consistently  and  consid- 
erably higher  for  St.  Louis  City  than  for  St.  Louis 
County  for  the  period  1960  through  1972,  although 
the  two  areas  share  the  same  drinking  water  source 
(Missouri  River).  A  change  in  the  St.  Louis 
County  water  treatment  process,  which  included 
increasing  the  chlorine  dosage  and  delaying  addi- 
tion of  ammonia  to  form  chloramines  until  just 
prior  to  distribution,  was  instituted  in  1955.  St. 
Louis  City  continued  the  lower  chlorine  level  and 
early  ammoniation.  Trend  analysis  using  the  period 
1960-67  and  1972-76  showed  higher  percentage  as 
well  as  net  cancer  mortality  rate  per  million  in- 
creases for  large  bowel,  liver,  and  bladder  cancers 
for  St.  Louis  County.  An  apparent  association  be- 
tween a  probable  increase  in  trihalomethane  pro- 
duction in  the  St.  Louis  County  water  since  1955 
and  an  increase  in  these  specific  cancers  exceeding 
the  increases  in  St.  Louis  City  were  shown.  This 
does  not  imply  causality  but  agrees  generally  with 
other  studies  that  have  examined  water  chlorina- 
tion and  cancer  mortality.  (Author's  abstract) 
W87-05555 


PLANT  SCALE  TRIAL  OF  ON  SITE  ELECTRO- 
LYTIC CHLORINATION, 

Department  of  Housing  and  Urban  Development, 

Washington,  DC. 

J.  E.  T.  Strickland. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,  Vol.  40,   No.   5,  p   389-408, 

October  1986.  8  fig,  3  ref. 

Descriptors:  •Chlorination,  *Electrolysis,  'Water 
treatment  facilities,  *Water  treatment,  *Cost  analy- 
sis, England,  Economic  impact,  Engineering,  Per- 
formance evaluation. 


Evaluation  of  on-site  electrolytic  chlorination 
(OSEC)  equipment  and  its  performance  was  con- 
ducted at  the  Ogston  Water  Treatment  Works 
(Severn-Trent  Water  Authority,  England).  The 
present  report  was  completed  after  6  mo  oper- 
ational experience  with  OSEC  and  covers  the  fol- 
lowing topics:  a  description  of  the  trial  site  and  the 
OSEC  process,  the  theory  of  operation  and  system 
engineering,  operating  conditions,  efficiency  con- 
siderations and  factors  affecting  system  perform- 
ance, and  the  broad  economic  implications  of  the 
OSEC  system.  Although  the  trials  are  incomplete, 
they  provide  encouraging  data  regarding  the  reli- 
ability of  the  OSEC  process.  The  economics  of  the 
plant  have  exceeded  the  manufacturer's  claims  and 
in  revenue  terms  prove  to  be  competitive  with 
liquid  chlorine  in  drums.  (Rochester-PTT) 
W87-05558 


DRINKING  WATER  ADDITIVES  PROGRAM, 

For  primary  bibliographic   entry  see   Field   5G. 
W87-05570 


DRJXLERS  AND  WATER  TREATMENT:  A 
MARRIAGE  MADE  IN  HEAVEN, 

S.  Hurlburt. 

Water  Well  Journal  WWJOA9,  Vol.  40,  No.  11,  p 

45-51,  November  1986. 

Descriptors:  *Well  drilling,  *Water  conditioning, 
•Marketing,  *Water  treatment,  'Water  quality, 
Surveys,  Training. 

Comments  from  well  drillers  and  from  firms  pro- 
viding water  conditioning  equipment  are  presented 
to  give  the  well  driller  considering  offering  water 
conditioning  a  picture  of  the  state  of  the  water 
treatment  market.  Well  drillers  from  North  Caroli- 
na, Pennsylvania,  Texas,  Michigan,  and  Illinois 
have  varying  degrees  of  involvement  in  the  water 
conditioning  business.  Training  and  sales  proce- 
dures of  Water  Soft  and  Chemical  Engineering  are 
described.  From  both  the  installer  and  dealer  per- 
spectives, the  future  of  water  treatment  looks  both 
lucrative  and  promising  according  to  the  author. 
(Rochester-PTT) 
W87-05577 


UPDATE  ON  COMMON  WATER  TREATMENT 
METHODS, 

Water  Quality  Association,  Lisle,  IL. 

L.  Cole. 

Water  Well  Journal  WWJOA9,  Vol.  40,  No.  11,  p 

58-60,  November  1986. 

Descriptors:  'Water  treatment,  'Water  softening, 
Water  supply  systems,  Hydrogen  ion  concentra- 
tion, Acid  water,  Water  purification,  Iron,  Manga- 
nese, Chlorination,  Neutralizing  filters,  Soda  ash, 
Hardness. 

Sources  of  water  supply  problems  are  discussed 
with  suggested  methods  for  dealing  with  these 
problems.  The  conditions  and  the  methods  to  be 
employed  with  them  are  as  follows:  ferrous  iron 
(cation  ion-exchange  water  softener,  chlorination 
with  time  for  oxidation,  oxidizing  filter,  chlorina- 
tion followed  by  filtration  and  dechlorination), 
ferric  iron  (manganese  greensand  filter,  continuous 
chlorination  followed  by  an  oxidizing  filter),  iron 
bacteria  (shock  chlorination  with  subsequent  con- 
tinuous chlorination  followed  by  an  activated 
carbon  filter),  manganese  (same  methods  as  for 
iron),  hydrogen  sulfide  (oxidizing  filter,  use  of 
oxidizing  agents  for  chemical  treatment  including 
chlorination),  acid  water  (neutralizing  filters  using 
either  calcium  carbonate  or  magnesia  oxide  or  a 
chemical  feed  system  using  soda  ash,  followed  by 
water  softening  to  correct  the  hardness  brought  on 
by  the  pH  treatment).  (Rochester-PTT) 
W87-05578 


PREDICTING  THE  OCCURRENCE  OF  228RA 
IN  GROUND  WATER, 

Research  Planning  Inst.,  Inc.,  Columbia,  SC. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05584 
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BALANCING  THE  RISKS:  LEGIONELLA 
PNEUMOPHILA  PNEUMONIA  AND  TAP 
WATER  SCALDS  IN  THE  HOME, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Social  and 

Preventive  Medicine. 

R.  S.  Stanwick. 

Canadian  Medical  Association  Journal  CM AJ AX, 

Vol.  135,  No.  11,  p  1251-1252,  December  1986.  24 

ref. 

Descriptors:  *Risk  assessment,  'Water  quality, 
•Water  supply  systems,  'Water  treatment,  'Water 
temperature,  'Diseases,  'Human  diseases,  'Domes- 
tic water,  'Heated  water,  Infection,  Water  condi- 
tioning, Water  quality  control,  Water  users, 
U.S.A.,  United  Kingdom,  Hospitals,  Bacteria. 

The  disease  produced  by  Legionella  pneumophila, 
a  ubiquitous  water-related  organism,  was  first  rec- 
ognized in  people  exposed  to  contaminated  air 
produced  by  regulating  devices  which  depend  on 
water:  cooling  towers,  air  conditioners,  and  evapo- 
rative condensers.  Outbreaks  of  the  disease  were 
later  correlated  to  the  susceptibility  of  the  host 
organism  since  immunocompromised  hospital  pa- 
tients in  the  U.S.A.  and  the  United  Kingdom  con- 
tracted the  disease  through  the  institutional  water 
supply  systems.  It  has  been  found  previously  that 
water  above  32  C  was  more  likely  to  contain  L. 
pneumophila  and  that  multiplication  is  enhanced 
when  the  temperature  is  between  55  C  and  60  C. 
The  number  of  bacteria  was  reduced  above  60  C. 
However,  increasing  domestic  water  settings  to 
this  level  is  not  recommended  because  the  risk  of 
severe  burns  is  greater  than  the  likelihood  of 
healthy  individuals  contracting  the  disease.  Institu- 
tions are  encouraged  to  select  from  the  suggested 
methods  to  safely  minimize  the  amount  of  inocu- 
lum. (Wood-PTT) 
W87-05597 


LEGIONNAIRES*  DISEASE  CAUSED  BY  LE- 
GIONELLA DUMOFFII  IN  DISTILLED 
WATER, 

Laval  Univ.,  Quebec.  Dept.  de  Microbiologic 

J.  R.  Joly,  P.  Dery,  L.  Gauvreau,  L.  Cote,  and  C. 

Trepanier. 

Canadian  Medical  Association  Journal  CMAJAX, 

Vol.  135,  No.  11,  p  1274-1277,  December  1986.  1 

tab,   15  ref.  Medical  Research  Council  (Canada) 

Grant  MA-7689. 

Descriptors:  'Distilled  water,  'Legionnaires'  dis- 
ease, 'Water  treatment,  'Hospitals,  'Bacteria, 
'Water  pollution  effects,  Diseases,  Human  dis- 
eases, Infection,  Pathology,  Canada,  Water  use, 
Water  quality. 

Five  cases  of  Legionnaires'  disease  caused  by  Le- 
gionella dumoffii  were  identified  within  an  11- 
month  period  in  a  hospital  in  the  Quebec  City  area. 
In  four  cases  bacterial  isolates  were  obtained  from 
clinical  specimens,  and  in  one  case  seroconversion 
was  demonstrated.  All  the  patients  were  admitted 
to  the  hospital  within  10  days  before  the  diagnosis. 
Two  of  the  patients  were  immunosuppressed  chil- 
dren. Only  1  of  the  40  hot  water  samples  from  the 
hospital  yielded  L.  dumoffii;  however,  6  of  the  1 1 
distilled  water  samples  contained  bacterium.  All 
the  patients  had  been  exposed  to  distilled  water, 
four  through  respiratory  therapy  equipment  and 
one  through  a  room  humidifier.  Following  the  use 
of  sterile  distilled  water  in  the  apparatus,  no  fur- 
ther cases  were  identified.  This  is  the  first  reported 
outbreak  of  Legionnaires'  disease  caused  by  L. 
dumoffii,  and  it  is  the  first  time  that  nosocomial 
legionellosis  was  been  linked  to  contaminated  dis- 
tilled water  in  Canada.  (Author's  abstract) 
W87-05598 


RELATIONSHIP  OF  BONE  MASS  AND  FRAC- 
TURE HISTORY  TO  FLUORIDE  AND  CALCI- 
UM INTAKE:  A  STUDY  OF  THREE  COMMU- 
NTHES, 

New  York  State  Coll.  of  Agriculture  and  Life 
Sciences,  Ithaca.  Div.  of  Nutritional  Sciences. 
M.-F.  R.  Sowers,  R.  B.  Wallace,  and  J.  H.  Lemke. 
American  Journal  of  Clinical  Nutrition,  Vol.  44, 
No.  6,  p  889-898,  December  1986.  2  fig,  4  tab,  39 
ref. 


Descriptors:  'Water  pollution  effects,  'Drinking 
water,  'Groundwater,  'Fluorides,  'Calcium, 
•Bone  mass,  'Osteoporosis,  Minerals,  Potable 
water. 

Stimulated  by  the  suggestion  that  water  fluoride  > 
1  mg/L  may  protect  against  osteoporosis,  bone 
mass  of  women  in  three  rural  communities  with 
differing  mineral  content  of  the  water  was  studied. 
Mean  fluoride  and  calcium  of  community  drinking 
waters  were  4  mg/L  and  16  mg/L,  respectively, 
high  fluoride  community;  1  mg/L  and  375  mg/L, 
respectively,  high  calcium  community;  and  1  mg/ 
L  and  65  mg/L,  respectively,  low  calcium  commu- 
nity. Bone  mass  was  measured  by  single  photon 
absorptiometry,  and  women  were  interviewed 
about  fracture  history,  dietary  intake,  and  other 
important  covariates.  No  protective  effect  was  ob- 
served with  higher  fluoride  intake.  Bone  mass  was 
lower  in  older  women  from  the  high  fluoride  com- 
munity though  not  statistically  so;  these  women 
reported  significantly  more  fractures.  There  was 
no  observed  community  difference  in  young 
women's  bone  mass  or  fracture  history.  Young 
women  in  the  high  fluoride  community  consuming 
calcium  and  vitamin  D  in  excess  of  800  mg/day 
and  400  IU/day,  respectively,  had  significantly 
better  bone  mass  (p  <  0.05)  than  their  peers. 
(Author's  abstract) 
W87-05615 


BIOLOGICAL  METHODS  FOR  THE  RESTO- 
RATION OF  CONTAMINATED  AQUIFERS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

For  primary  bibliographic  entry  see   Field   5G 

W87-05632 


ADSORPTION  OF  ENDOTOXIN  MOLECULE 
IN  A  MICROPOROUS  POLYETHYLENE 
HOLLOW  FIBRE  MEMBRANE, 

Mitsubishi  Rayon  Co.  Ltd.,  Nagoya  (Japan).  Prod- 
uct and  Development  Center. 
Y.  Sawada,  R.  Fujii,  I.  Igami,  A.  Kawai,  and  T. 
Kamiki. 

Journal  of  Hygiene  JOHYAY,  Vol.  97,  No.  1,  p 
91-102,  August  1986.  5  fig,  2  tab,  27  ref. 

Descriptors:  'Membrane  filtration,  'Water  treat- 
ment, 'Filtration,  'Endotoxins,  'Adsorption,  Bac- 
teria, Pyrogens. 

The  major  pyrogenic  substance  in  water  is  endo- 
toxin (hpopolysaccharide,  LPS).  Gram-negative 
bacteria  produce  individual  endotoxin  on  the  cell 
surfaces  and  release  it  into  the  surrounding 
medium  following  cell  lysis.  The  microporous  pol- 
yethylene hollow  fibre  (EHF)  membrane  is  capa- 
ble of  adsorbing  small-sized  (<  0.025  micron)  lipo- 
polysaccharides.  Small-sized  LPS  had  1/1000  of 
the  endotoxin  activity  of  intact  LPS,  and  may  be 
the  short  rodlets,  rather  than  long  string  and  spher- 
ical forms.  The  EHF  membrane  is  a  unique 
medium  for  water  purification  and  has  the  capacity 
to  adsorb  a  type  of  LPS  in  water  by  the  filtration 
process.  (See  also  W87-05855)  (McFarlane-PTT) 
W87-05854 


ENDOTOXIN  REMOVAL  FROM  WATER 
USING  MICROPOROUS  POLYETHLYLENE 
CHOPPED  FIBRES  AS  A  NEW  ADSORBENT, 

Mitsubishi  Rayon  Co.  Ltd.,  Nagoya  (Japan).  Prod- 
uct and  Development  Center. 
Y.  Sawada,  R.  Fujii,  I.  Igami,  A.  Kawai,  and  T. 
Kamiki. 

Journal  of  Hygiene  JOHYAY,  Vol.  97,  No.  1,  p 
103-114,  August  1986.  4  fig,  3  tab,  26  ref. 

Descriptors:  'Adsorption,  'Endotoxins,  'Water 
treatment,  'Filtration. 

A  large  portion  of  pyrogens  are  well-recognized 
endotoxins  (lipopolysaccharides,  LPS)  which  are 
produced  by  Gram-negative  bacteria.  Attempts 
have  been  made  to  remove  endotoxins  from  water 
by:  (a)  physical  and  chemical  adsorbents  (such  as 
charcoal,  ion  exchange  resin,  polyolefine  beads, 
bentonites,  immobilized  polymyxin  B  and  immobi- 
lized histamine);  (b)  chemical  decomposition  with 
alkali;  and  (c)  filtration  by  ultramembrane  filters  or 


reverse  osmosis  membranes.  A  new  adsorbent,  mi- 
croporous polyethylene  chopped  fibre  was  pro- 
duced from  a  high  density  polyethylene.  This  can 
adsorb  lipopolysaccharides  linearly  up  to  2  h,  and 
showed  the  highest  capacity  to  absorb  LPS  when 
compared  to  two  other  polyethylene-based  adsorb- 
ents and  a  polystyrene-based  adsorbent.  Data  sug- 
gest that  the  binding  of  LPS  to  the  new  adsorbent 
is  a  hydrophobic  interaction.  The  new  adsorbent 
has  a  greater  potential  for  the  removal  of  endo- 
toxin from  tap  water  than  other  commercially 
available  adsorbents.  (See  also  W87-05854) 
(McFarlane-PTT) 
W87-05855 


INHIBITION  STUDY  OF  THE  NITRIFICA- 
TION BY  ORGANIC  COMPOUNDS  (ETUDE 
DE  LTNHIBITION  DE  LA  NJTRJFICATION 
PAR  LES  COMPOSES  ORGANIQUES), 

Rennes-1  Univ.  (France). 

H.  Benmoussa,  G.  Martin,  F.  Tonnard,  Y.  Richard, 

and  A.  Leprince. 

Water  Research  WATRAG,  Vol.  20,  No.   12,  p 

1465-1470,   December   1986.   5  fig,    1   tab,   8  ref. 

Descriptors:  'Water  treatment,  'Nitrificaton,  'Or- 
ganic compounds,  'Water  pollution  effects,  'Inhi- 
bition, 'Aromatic  compounds,  'Kinetics,  Molecu- 
lar structure,  Toxicity,  Phenols,  Wastewater  treat- 
ment, Ammonium,  Nitrates. 

Biological  nitrification  can  be  used  in  water  treat- 
ment stations  in  order  to  eliminate  ammonium  but 
this  process  can  be  inhibited  by  the  presence  of 
organic  compounds.  This  inhibition  by  some  aro- 
matic compounds  (phenols  and  naphthols)  was 
studied.  Both  batch  and  continuous  experiments 
were  performed.  The  observed  nitrification  kinet- 
ics (disappearance  of  ammonium  and  appearance  of 
nitrate  ions)  permitted  measurement  of  the  inhibi- 
tion kinetics  and  calculation  of  the  inhibition  con- 
stants K  sub  i.  In  the  case  of  phenol,  a  biodegrada- 
ble compound  with  significant  toxicity;  nitrifica- 
tion activity  does  not  resume  until  complete  re- 
moval of  the  pollutant.  For  the  other  compounds 
one  may  draw  curves  for  the  equation  %  inhibition 
=  f(concentration).  The  order  of  toxicity  is  phenol 
>  naphthol  >  4-chloronaphthol  >  2-chloron- 
aphthol  >  2,4-dichloronaphthol.  The  continuous- 
process  experiments  permitted  comparison  of  two 
supports  with  very  different  surface  properties  (ex- 
panded clay  and  activated  carbon),  and  two  prod- 
ucts as  well  (methanol,  poorly  adsorbable,  and 
phenol,  easily  adsorbable).  The  results  show  that  a 
porous  support  such  as  activated  carbon  can  effec- 
tively protect  the  nitrifying  biomass  against  a  toxic 
adsorbable  substance.  MNDO  calculations  of  orbit- 
al energies  provided  values  for  the  LUMO  and 
HOMO  of  the  naphthols.  There  is  a  correlation 
between  the  energy  difference  between  these  two 
frontier  orbitals  and  the  toxicity  of  the  compound. 
(Airone-PTT) 
W87-05902 


CHARACTERIZATION  OF  DISSOLVED  OR- 
GANIC MATTER  IN  SURFACE  WATERS 
THROUGH  POLISHING  TREATMENT:  IN- 
FLUENCE OF  APPUED  TREATMENTS  AND 
CLIMATE  (CARACTERISATION  DE  LA  MA- 
TIERE  ORGANIQUE  DISSOUTE  PRESENTE 
DANS  LES  EAUX  EN  COURS  D'AFFINAGE: 
INFLUENCE  DES  TRATTEMENTS  APPLI- 
QUES ET  DU  CLIMAT), 

Institut     National     Agronomique     Paris-Grignon 
(France).  Lab.  de  Chimie  Analytique. 
M.  Jarret,  C.  Cavelier,  and  C.  Ducauze. 
Water  Research  WATRAG,  Vol.  20,  No.   12,  p 
1477-1488,  December   1986.  9  fig,  3  tab,  50  ref. 

Descriptors:  'Water  treatment,  'Filtration,  'Bio- 
logical treatment,  Activated  carbon,  'Ozonation, 
•Dissolved  solids,  Principal  component  analysis, 
Surface  water,  Mathematical  models,  Seasonal  var- 
iation, Drinking  water,  Oxidation,  Statistical  analy- 


Little  data  is  available  concerning  the  effect  of 
water  purification  processes  on  the  molecular 
weights  of  organic  compounds  present  in  surface 
water.  Fifteen  samples  of  Seine  River  water,  ob- 
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tained  during  4/83-5/84,  were  studied  to  determine 
how  activated  carbon  (AC)  filtration  modifies  the 
molecular  weight  distribution  of  the  dissolved  or- 
ganic carbon  (DOC)  content  and  to  determine  as 
well  the  effect  of  various  parameters  on  the  effica- 
cy of  filtration.  The  samples,  filtered  through  sand, 
were  ozonized  to  varying  degrees  in  most  (but  not 
all)  cases,  and  then  filtered  through  AC.  Ultrafil- 
tration of  the  resulting  waters  produced  five  frac- 
tions by  nominal  molecular  weight,  which  were 
analyzed  (UV,  KMn(D4  oxidizability).  Principal 
component  analysis  shows  that  the  quality  of  the 
water  entering  the  AC  filters  depends  largely  (47% 
of  observed  variation)  on  the  level  of  ozonation 
and  on  the  temperature.  Water  filtered  through 
sand  and  only  partly  ozonized  forms  three  classes 
all  with  MW  <  5000,  while  those  strongly  ozon- 
ized forms  two  classes  with  MW  <  1000.  After 
AC  filtration,  water  quality  depends  19%  on  tem- 
perature, the  effects  of  ozonation  being  partially 
damped.  This  step  eliminates  17%  of  DOC  and 
diminishes  UV  absorption.  The  class  1000  <  MW 
<  5000  (easily  biodegradable)  is  hardly  affected. 
Since  compounds  in  this  class  are  important  in  the 
resurgence  of  bacteria  in  potable  water  distribution 
networks,  improvement  of  the  biodegradation  ca- 
pability of  the  filters  would  best  improve  their 
efficacy.  Elimination  of  the  fractions  300-1000  and 
5000-10000  is  temperature  dependent  and  seems 
biological  in  nature.  An  attempt  at  mathematical 
modeling  of  the  water  leaving  the  filter  in  terms  of 
the  five  MW  classes  is  briefly  described.  (Airone- 
PTT) 
W87-05904 


INTERACTIONS  OF  HUMIC  ACIDS  AND  ALU- 
MINUM SALTS  IN  THE  FLOCCULATION 
PROCESS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Engler-Bunte 

Inst. 

M.  R.  Jekel. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 

1535-1542,  December  1986.  8  fig,  3  tab,  23  ref. 

Descriptors:  *Flocculation,  *Humic  acids,  •Alumi- 
num, 'Water  treatment,  Precipitation,  Ozonation, 
Colloids,  Dissolved  solids,  Mathematical  equa- 
tions, Salicylic  acid. 

The  surface  complexation  of  three  humic  acids  on 
in  situ  formed  aluminum  hydroxide  at  pH  =  7  was 
studied  by  a  pH-titration  method.  The  results  can 
be  described  by  a  Langmuir  equation  including  the 
ligand  content  of  humic  acids  and  an  affinity  con- 
stant for  the  hydroxide  surface.  About  50%  of  the 
acidic  functions  in  humic  substances  are  complet- 
ing group,  forming  1:1  compounds.  The  density  of 
complexing  groups  increases  with  the  molecular 
weight.  The  effects  of  dilution,  neutral  salts,  and 
preozonation  on  complexation  equilibria  were 
studied  and  are  discussed.  Removal  of  the  organic 
carbon  and  aluminum  by  membrane  filtration  indi- 
cated the  formation  of  soluble  or  colloidal  hy- 
droxo-humate  products.  Experiments  with  synthet- 
ic organic  acids  support  the  assumption  that  sali- 
cylic acid  groups  are  involved  in  surface  complex- 
ing. (Author's  abstract) 
W87-05912 


FORMATION  EQUATION  OF  HALOGENAT- 
ED  ORGANIC  COMPOUNDS  WHEN  WATER 
IS  CHLORINATED, 

Yokohama  National  Univ.  (Japan).  Dept.  of  Safety 

and  Environmental  Engineering. 

K.  Urano,  and  T.  Takemasa. 

Water  Research  WATRAG,  Vol.  20,  No.  12,  p 

1555-1560,  December  1986.  13  fig,  1  tab,  11  ref. 

Descriptors:  *Water  treatment,  *Chlorination, 
•Drinking  water,  •Humic  acids,  *Water  quality 
standards,  Regulations,  Mathematical  equations, 
Chlorine,  Dissolved  solids,  Surface  water,  Chlorin- 
ated hydrocarbons. 

A  variety  of  halogenated  organic  compounds  is 
formed  by  the  chlorination  of  water,  principle 
among  them  being  trihalomethane,  the  concentra- 
tion of  which  in  drinking  water  is  now  regulated  in 
both  the  U.S.  and  Japan.  Formation  of  halogenated 
organic  compounds  from  a  reagent  humic  acid  and 
extract  of  a  leaf  mold  were  examined  under  various 


conditions.  The  following  overall  formation  equa- 
tion was  obtained  from  empirical  data  under  the 
practical  wide  range  in  which  chlorine  was 
present:  (TOX)  =  (k  sub  TOX)(TOC)(  (C12)  sub  0 
to  the  alpha  power)(t  to  the  beta  power).  Here 
(TOX)  is  the  concentration  of  total  organic  halo- 
gen after  t  h  in  units  of  mg  of  chlorine/1,  (TOC) 
and  ( (C12)  sub  0)  are  concentrations  of  total  organ- 
ic carbon  and  dosed  chlorine  (mg/1),  k  sub  TOX  is 
the  rate  constant  and  alpha  and  beta  are  param- 
eters. From  the  values  of  k  sub  TOX  alpha  and 
beta  the  character  of  organic  substances  (i.e.  pre- 
cursors of  halogenated  organic  compounds)  in 
water  can  be  evaluated.  The  values  k  sub  TOX, 
alpha  and  beta  for  humic  acid  are  0.053,  0.28  and 
0. 1 3,  and  the  values  for  extract  of  the  leaf  mold  are 
0.032,  0.36  and  0.15.  The  activation  energies  are  10 
kJ/mol  and  1 1  kJ/mol  for  the  reactions  of  humic 
acid  and  leaf  mold  extract  respectively.  The  small 
size  of  the  activation  energies  may  be  because  the 
halogenation  reactions  are  complex  and  have  many 
pathways.  The  relation  between  the  equation 
above  (for  total  halogenated  organic  compounds) 
and  a  similar  one  for  trihalomethane  specifically  is 
discussed.  (Airone-PTT) 
W87-05914 
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SALINITY  IN  WATERCOURSES  AND  RESER- 
VOIRS. 

Proceedings  of  the  1983  International  Symposium 
on  State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  Edited  by  Rich- 
ard H.  French.  622  p. 

Descriptors:  *Saline  water,  *Water  quality  control, 
•Water  pollution,  *Water  pollution  sources, 
•Rivers,  'Reservoirs,  Salinity,  Management  plan- 
ning, Policy  making,  Impaired  water  use,  Model 
studies,  Conferences. 

This  proceeding  contains  papers  presented  at  a 
conference,  whose  purpose  was  to  summarize  the 
state-of-the-art  of  salinity  control  in  river  systems 
in  semi-arid  areas,  and  to  further  the  interchange  of 
information  between  researchers,  managers,  de- 
signers, and  water-users.  Chapters  within  the  book 
cover  the  following  topics:  (1)  salinity  control 
policy  and  planning;  (2)  salinity  sources  and  prob- 
lems; (3)  salinity  data  base  analysis;  (4)  modeling 
applied  to  salinity  programs;  (5)  salinity  control 
problems  -  agricultural;  (6)  salinity  control  pro- 
grams -  nonagricultural;  (7)  alternative  uses  of 
saline  water;  (8)  geochemical  and  geophysical 
methods  of  salinity  detection;  (9)  salinity  control 
project  mitigation;  and,  (10)  secondary  sahnization. 
(See  also  W87-05166  thru  W87-05218)  (Lantz- 
PTT) 
W87-05165 


COLORADO  RIVER  SALINITY  -  THE  USER'S 
PERSPECTIVE, 

Colorado  River  Board  of  California,  Los  Angeles. 
M.  B.  Holburt. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  13-22. 

Descriptors:  'Colorado  River,  'Salinity,  *Water 
quality  control,  Water  pollution  effects,  California, 
Arizona,  Nevada,  Cost  analysis,  River  basins,  Man- 
agement planning,  Water  use. 

The  entire  Colorado  River  Basin,  including  the 
seven  states  and  the  Federal  government,  is  vitally 
concerned  with  controlling  the  river's  salinity,  as  it 
is  essential  to  the  use  of  the  river's  water  in  the 
Lower  Basin  states  and  Mexico.  The  detrimental 
salinity  impacts  on  users  of  Colorado  River  water 
in  the  Lower  Basin  states  of  California,  Arizona 
and  Nevada  are  both  demonstrable  and  of  substan- 
tial magnitude.  The  current  cost  to  Colorado  River 
water  users  is  at  least  many  ten  of  millions  of 
dollars  a  year,  and  will  increase  significantly  unless 
additional  structural  and  nonstructural  salinity  con- 
trol measures  are  implemented.  The  seven  Colora- 
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do  River  Basin  states  are  continuing  their  joint 
efforts  to  see  that  salinity  control  measures  are 
implemented  in  an  expeditious  manner  so  that  the 
Basin  states  can  continue  to  develop  their  compact 
apportioned  waters  while  maintaining  the  adopted 
numeric  criteria  for  salinity.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-05166 


EVOLUTION  OF  A  COST  SHARING  POLICY 
FOR  FEDERAL  CHLORTOE  PROJECTS, 

Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
H.  G.  Robinson,  and  R.  R.  DeBruin. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  23-32,  1  fig,  1 
tab,  5  ref. 

Descriptors:  *Cost  sharing,  'Public  policy,  'Fed- 
eral jurisdiction,  'Chlorides,  Saline  water,  Cost 
analysis,  Legal  aspects,  Regulations. 

Most  Federal  Government  public  works  undertak- 
ings are  guided  by  cost-sharing  legislation  that  has 
matured  over  time.  With  any  new  undertaking, 
several  key  factors  influence  the  formulation  of  a 
cost-sharing  proposal  acceptable  to  the  U.S.  Con- 
gress and  the  Administration:  precedent  (similarity 
of  project  to  other  proposals  with  established  cost- 
sharing  policy);  national  objectives  at  the  time; 
state  of  the  economy;  recent  laws  or  policies;  and, 
logic  of  new  cost  apportionment  proposal.  Traced 
here  is  the  20-year  evoluation  of  cost-sharing  ra- 
tionale within  levels  of  the  Federal  Government 
and  involved  states  on  what  was  a  new  type  of 
Federal  water  resource  undertaking  ~  control  of 
natural  chloride  source  areas.  (See  also  W87- 
05165)  (Lantz-PTT) 
W87-05167 


PROBLEM  OF  SALINITY  AND  ITS  CONTROL, 
RIVER  MURRAY,  AUSTRALIA, 

River  Murray  Commission,  Canberra  (Australia). 
T.  A.  O'Brien. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  33-42,  4  fig,  1 
tab. 

Descriptors:  'Salinity,  'Water  quality  control, 
'Murray  River,  'Australia,  Water  pollution 
sources,  Impaired  water  use,  Irrigation  effects, 
Saline  water,  Water  tables. 

The  situation  in  south-eastern  Australia,  and  par- 
ticularly the  River  Murray,  highlights  problems 
which  could  be  common  to  rivers  which  form  the 
border  between  States  or  different  countries  such 
as  the  Colorado  and  the  Rio  Grande.  The  salinity 
problems  of  the  River  Murray  are  real  and  poten- 
tially difficult  and  the  present  level  of  salinity  is 
unacceptable  to  the  users  along  its  lower  length. 
The  three  primary  sources  of  the  salinity  are:(a) 
water  diverted  from  the  river  and  applied  to  crops; 
(b)  salinization  of  irrigated  land  caused  by  the 
development  of  high  water  tables;  and  (c)  saliniza- 
tion of  dry  land.  While  it  is  a  relatively  simple 
matter  for  the  River  Murray  Commission  to  state 
that  its  policy  is  'to  contain  and  reduce',  the 
achievement  of  this  policy  may  prove  more  diffi- 
cult. There  is  no  doubt  that  the  continued  viability 
of  the  Murray  is  vital  to  Australia,  and  its  present 
problems  evoke  a  highly  emotive  response  which 
must  in  the  long  run  ensure  a  high  priority  in 
Government  funding  so  necessary  if  the  existing 
and  emerging  problems  are  to  be  overcome. 
(Lantz-PTT) 
W87-05168 


DRAINAGE  AND  SALINITY  CONTROL  PRO- 
GRAMS IN  PAKISTAN, 

International  Bank  for  Reconstruction  and  Devel- 
opment, Washington,  DC. 
W.  D.  Fairchild. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
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ceedings  of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  43-52. 

Descriptors:  'Drainage,  •Salinity,  'Water  quality 
control,  'Pakistan,  Cost  analysis,  Regulations, 
Management  planning,  Path  of  pollutants,  Water 
table.  Government  supports,  Economic  aspects, 
Political  aspects,  Water  supply,  Water  use. 

Water  sector  programs  in  Pakistan,  and  because  of 
the  many  similarities  with  the  Colorado  Basin  situ- 
ation, this  discussion  may  be  appropriate  to  the 
Colorado  River  salinity  problem.  The  following 
has  been  agreed  between  the  Government  and  the 
World  Bank:  (a)  specifications  for  design  and  in- 
stallation shall  be  consistent  with  BuRec  'Standard 
Specifications  for  Drainage  Systems;  (b)  a  major 
basis  on  selection  of  areas  to  receive  subsurface  tile 
would  be  irrigation  suitability  land  classification; 
(c)  22  manmonths  of  expatriate  experts  qualified 
similar  projects  (preparation  of  plans,  designs,  and 
tender  documents;  modifying  and  operating  sub- 
surface drainage  equipment;  inspection  and  oper- 
ation and  maintenance;  soils  and  land  classification 
investigation;  monitoring  and  evaluation);  and  (d) 
specifications  for  subsurface  tile  construction 
equipment  is  comparable  to  that  successfully  oper- 
ating in  the  Western  U.S.  There  are  political  as 
well  as  economic  and  financial  considerations  that 
the  Government  must  review  in  selecting  areas  to 
be  drained.  However,  it  is  important  to  understand 
that  Pakistan  has  a  surplus  of  high  quality  land  as 
compared  to  the  available  water  resources  for  irri- 
gation. It  is  estimated  that  Pakistan  has  up  to  1.6 
megahectares  underlaid  with  saline  groundwater 
that  fits  their  'disaster'  classification  of  having  a 
continuous  high  water  table  of  less  than  1.5  m.  The 
difference  between  selecting  areas  that  can  be 
drained  at  a  cost  averaging  $l,800/hectare  as  com- 
pared to  areas  costing  $3,000/ha  and  upward  can 
be  significant  when  viewed  in  the  context  of  up  to 
1.6  megaha  that  are  in  urgent  need  of  such  drain- 
age. At  $l,800/ha,  the  total  investment  cost  could 
amount  to  a  staggering  $3  billion.  Such  investment 
cost  will  severely  tax  near  and  mid-term  Pakistani 
public  sector  investment  programs.  (See  also  W87- 
05165)  (Lantz-PTT) 
W87-05169 


LEGAL  AND  INSTITUTIONAL  CONSTRAINTS 
TO  SALINITY  CONTROL, 

Bureau  of  Reclamation,  Provo,  UT.  Utah  Projects 
Office 

J.  Franson,  and  M.  Lopez  Jr. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.   1984.  p  55-61,  6  ref. 

Descriptors:  'Legal  aspects,  'Institutional  con- 
straints, 'Salinity,  'Water  quality  control,  Water 
pollution  control,  Cost-benefit  analysis,  Evapora- 
tion, State  jurisdiction,  Political  aspects,  Water 
supply,  Colorado  River,  Imperial  Dam,  Saline 
water,  Water  pollution  prevention. 

The  Colorado  River  at  its  headwaters  in  the  moun- 
tains of  north-central  Colorado  has  a  salinity  con- 
centration of  only  50  mg/L.  The  concentration 
progressively  increases  downstream  as  a  result  of 
diversions  and  salt  contributions  from  various 
sources  and  at  its  peak  in  1965  was  approximately 
925  mg/L  at  Imperial  Dam.  Due  principally  to 
surplus  flows,  the  salinity  concentration  at  Imperial 
Dam  has  been  gradually  declining  and  was  ap- 
proximately 750  mg/L  in  1980.  The  recent  de- 
creases in  salinity  concentration  are  viewed  as 
short-lived  and  it  is  estimated  that  the  concentra- 
tion at  Imperial  Dam  could  rise  as  high  as  1,070 
mg/L  by  1995  without  a  salinity  control  program. 
Approximately  three  fourths  of  the  salt  load  and 
virtually  all  of  the  flow  in  the  lower  Colorado 
basin  originates  in  the  upper  basin.  Possible  options 
for  slowing  down  the  projected  increases  of  salini- 
ty concentration  fall  into  three  broad  categories: 
(1)  Prevent  saline  water  from  entering  the  Colora- 
do River;  (2)  Reduce  salt  pickup  of  waters  entering 
the  Colorado  River;  and  (3)  Provide  extra  water 
for  dilution  of  salinity.  There  are  legal  and  institu- 


tional constraints  which  increase  the  difficulty  of 
implementing  many  of  the  proposed  salinity  con- 
trol projects.  Some  of  the  constraints  relate  only  to 
one  of  the  categories  mentioned  above,  but  others 
are  broader,  affecting  virtually  all  salinity  control 
options.  Major  constraints  are:  (1)  state  recognition 
of  evaporation  or  injection  as  beneficial  use;  (2) 
costs  incurred  to  implement  projects;  and  (3)  con- 
cern for  supplies  within  each  region  (city,  state, 
etc).  (See  also  W87-05165)  (Lantz-PTT) 
W87-05170 


USDA  PLANNING  PROCESS  FOR  COLORA- 
DO RIVER  BASIN  SALINITY  CONTROL, 

Soil  Conservation  Service,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05171 


SALINITY  BUBBLES  AND  OFFSETS:  A  CON- 
CEPT PAPER, 

Environmental  Protection  Agency,  Denver,  CO. 
Water  Management  Div. 
G.  R.  Reetz. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  79-91,  30  ref. 

Descriptors:  'Salinity,  'Water  quality  control, 
'Water  pollution  control,  'Regional  planning, 
State  jurisdiction,  Colorado  River,  Saline  Water. 

Salinity  control  is  technologically  and  institutional- 
ly complex  as  responsibilities  often  cut  across  tradi- 
tional agency  responsibilities.  Salinity  is  the  major 
basinwide  quality  problem  in  the  Colorado  River 
Basin.  The  cooperative  State/Federal  salinity  con- 
trol program  in  the  Colorado  River  is  based  on 
maintenance  of  1972  salinity  concentrations  in  the 
lower  mainstem  while  the  Upper  Basin  develops  its 
compact-apportioned  waters.  In  essence,  this  ap- 
proach is  a  basinwide  bubble/offset  policy.  The 
bubble  and  offset  concepts  offer  flexibility  in  meet- 
ing environmental  goals  and  appear  particularly 
appropriate  for  controlling  salinity  in  the  Colorado 
River  Basin.  More  precisely  defining  the  bubble 
and  offset  requirements,  within  the  framework  of 
the  current  policies,  could  enhance  implementation 
of  salinity  control  measures,  and  thereby,  insure 
that  the  existing  numeric  salinity  criteria  are  not 
violated.  (See  also  W87-05165)  (Lantz-PTT) 
W87-05172 


PLANNING  AND  IMPLEMENTATION 
FRAMEWORK  FOR  SALENJTY  CONTROL  IN 
THE  INDUS  RD/ER  BASES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
M.  S.  Shafique,  and  G.  V.  Skogerboe. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  93-102,  3  fig,  1 
tab,  5  ref. 

Descriptors:  'Salinity,  'Water  quality  control, 
'Indus  River,  River  basins,  Rainfall,  Irrigation, 
Drainage,  Agriculture,  Saline  water,  Seepage  loss, 
Land  management,  Saline  soils. 

About  62%  of  the  Indus  Basin  lies  in  Pakistan.  The 
mean  annual  rainfall  varies  from  50  to  1000  mm. 
Approximately  two-thirds  of  the  total  area  re- 
ceives less  than  250  mm  of  rainfall.  The  Indus 
River  basin  plains  start  below  the  Salt  Range  about 
800  miles  from  the  sea.  It  is  a  vast  land  of  about  21 
million  hectares,  with  very  flat  topography  having 
an  average  slope  of  0.0002.  The  total  irrigated  area 
in  the  region  is  15  million  ha.  Drainage  is  lacking 
in  most  of  the  Indus  Basin.  Water  is  being  lost  by 
seepage  from  canals  and  watercourses  and  deep 
percolation  from  croplands,  resulting  in  high 
groundwater  levels,  degradation  of  downstream 
water  supplies  and  salt  accumulation  on  the 
ground  surface.  One  of  the  important  elements  in 
the  new  strategy  for  waterlogging  and  salinity 
control  in  the  Indus  River  Basin  is  attention 
toward  efficient  water  utilization  and  its  proper 


management  on  croplands.  Public  tubewells 
having  a  discharge  capacity  of  30  to  150  L/s  have 
proven  too  large  because  of:  (1)  drawing  upon 
deeper,  more  saline,  groundwater;  and  (2)  even 
poorer  water  management  practices.  Seepage 
losses  from  the  farm  watercourses  improvement 
programs  within  the  entire  basin  can  reduce  these 
losses  by  50%  to  90%.  Another  important  salinity- 
control  measure  is  reducing  deep  percolation  losses 
from  the  irrigated  lands  by  providing  precision 
land  leveling,  conversion  to  better  irrigation  meth- 
ods, irrigation  scheduling,  etc.  In  order  to  make 
the  ongoing  water  management  program  in  the 
Indus  Basin  effective,  the  role  of  farmer  organiza- 
tions needs  special  consideration.  The  planners  are 
acutely  aware  of  the  fact  that  without  such  organi- 
zation the  program  is  likely  to  fail.  Finally,  a 
monitoring  and  evaluation  program  is  needed  for 
continuous  reassessment  or  'tuning  up'  of  project 
implementation.  (See  also  W87-05165)  (Lantz- 
PTT) 
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THE  DANUBE  RIVER  BASIN, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  5B. 
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Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
B.  G  Rought. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
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Descriptors:  'Salinity,  'Water  quality  control,  De- 
salination, Water  supply,  Water  conveyance,  Hy- 
drostatic pressure,  Reservoirs,  Saline  water,  Water 
pollution  sources. 

Presented  is  an  overview  of  the  salinity  problem  in 
the  streams  of  the  Southwestern  United  States, 
from  the  Continental  Divide  to  the  Mississippi 
River.  The  origin  and  mechanisms  that  cause 
water  salinity  are  reviewed  as  well  as  the  impacts 
that  the  salinity  has  on  the  economy  and  the  envi- 
ronment. Various  concepts  for  salinity  control  (im- 
porting fresh  water,  desalination,  pipeline  to  the 
Gulf,  fresh  water  diversion,  hydrostatic  pressure, 
total  impoundment,  etc.)  for  the  river  basins  of  the 
region  are  discussed  including  the  status  of  proto- 
type projects  currently  in  place.  Future  projects 
representing  a  permanent  solution  to  the  salinity 
problem  are  also  reviewed.  The  implementation  ol 
these  systems  require  a  resolution  of  institutional 
problems  including  payment  for  construction  and 
for  operation  of  the  control  systems.  The  South- 
west is  a  water-short  area  and  all  available  sources 
must  be  considered  and  eventually  utilized.  (See 
also  W87-05165)  (Lantz-PTT) 
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ECONOMIC     EVALUATION     OF    SALINm 
CONTROL, 

Corps  of  Engineers,  Tulsa,  OK. 
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NATURAL  SALT  POLLUTION  CONTROL 
BRAZOS  RIVER  BASEN,  TEXAS, 

Army  Engineer  District,  Fort  Worth,  TX. 
J.  A.  McCrory. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro 
ceedings  of  the  1983  International  Symposium  oi 
State-of-the-Art  Control  of  Salinity,  July  13-15 
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ref. 
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solids,  Project  planning,  Croton  Lake,  Dove  Lake, 
Kiowa  Peak  Lake,  Water  rights,  Water  pollution 
control,  Water  pollution  sources. 

The  quality  of  Brazos  River  main  stem  water  is 
seriously  degraded  by  emissions  from  major  salt 
sources  in  the  upper  Brazos  River  Basin.  The 
emissions  consist  of  mineral  pollutants  composed 
principally  of  sodium  chloride  (common  table  salt) 
with  moderate  amounts  of  calcium  sulfate 
(gypsum)  and  other  dissolved  solids.  Because  of 
this  natural  pollution,  the  1,486  km  main  stem 
Brazos  River  from  Stonewall  County,  Texas,  to 
the  Gulf  of  Mexico  is  of  generally  poor  water 
quality.  In  1963,  the  US  Army  Corps  of  Engineers, 
Fort  Worth  District,  initiated  a  basinwide  study  of 
the  Brazos  River  Basin.  The  interim  report  recom- 
mended a  three  reservoir  project  with  intercon- 
nencting  pipelines  to  be  located  in  the  salt  produc- 
ing area  to  control  a  major  portion  of  the  natural 
pollution.  This  project,  called  Plan  4B,  consisted  of 
Croton  Lake,  Dove  Lake,  and  Kiowa  Peak  Lake. 
The  project,  was  authorized  by  Congress  in  1976 
for  Phase  I  Advance  Engineering  and  Design 
(AE&D)  studies  only.  These  Phase  I  studies  were 
initiated  in  1977,  and  completed  in  September 
1983.  The  results  of  the  Phase  I  AE&D  studies 
were  as  follows:  (1)  All  of  the  water  of  the  Brazos 
River  is  committed  by  either  contract  or  water 
rights.  This  means  that  even  if  the  quality  of  the 
water  was  improved,  no  new  municipal,  industrial, 
or  agricultural  irrigation  uses  would  occur;  (2)  The 
present  and  projected  water  demands  are  primarily 
in  the  lower  basin.  This  area  also  happens  to  be 
where  the  water  quality  is  best,  due  to  dilution  by 
good  quality  tributary  water  downstream  from  the 
source  of  the  pollution.  There  are  less  costly  alter- 
native sources  to  Brazos  River  water  in  both  the 
Brazos  River  Basin  and  adjacent  basins.  If  the 
water  quality  were  improved  and  water  rights 
were  disregarded,  there  would  be  a  moderate  in- 
crease in  agricultural  irrigation  in  the  upper  half  of 
the  basin.  Minor  flood  control  benefits  would 
accrue  to  the  project  because  of  the  total  impound- 
ment feature.  Minor  recreation  benefits  would 
accrue  to  the  project.  A  wildlife  habitat  mitigation 
area  would  provide  benefits  to  offset  the  land 
losses  caused  by  the  project.  Comparison  of  the 
total  benefits  to  the  total  costs  of  the  project,  both 
based  on  current  prices  and  interest  rates,  resulted 
in  a  benefit-cost  ratio  of  less  than  1.0.  (See  also 
W87-05165)  (Lantz-PTT) 
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IMPACT  OF  RESERVOIRS  ON  SEASONAL 
AND  HISTORICAL  SALINITY  OF  THE  COLO- 
RADO RIVER, 

Bureau  of  Reclamation,  Salt  Lake  City,  UT. 
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IMPROVING  MANAGEMENT  PRACTICES  ON 
SURFACE  mRIGATED  LANDS:  THE  ROLE  OF 
MODELING, 

Utah  State  Univ.,  Logan.  Dept.  of  Agricultural 
and  Irrigation  Engineering. 
W.  R.  Walker. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  203-211,  4  fig,  1 
tab,  13  ref. 

Descriptors:  'Water  management,  'Surface  irriga- 
tion, 'Model  studies,  Path  of  pollutants,  Water 
quality  control,  Irrigation  practices,  Hydrodynam- 
ic  models,  Zero-inertia  models,  Kinematic-wave 
models,  Valume  balance  models,  Hydrologic 
models. 

The  alternatives  for  controlling  salinity  in  irriga- 
tion return  flows  must  be  evaluated  on  the  same 
scale  as  they  are  potentially  applicable.  This  proc- 
ess has  involved  pilot  scale  field  demonstrations 
and  testing  from  which  detailed  data  have  been 
collected  for  use  in  simulation  model  verification. 
Then  the  models  have  been  employed  in  simulating 
the  results  of  other  alternatives  and  combinations 
of  alternatives  enroute  to  defining  optimal  control 
strategies.  One  of  the  modeling  areas  where  inad- 


equate attention  has  been  paid  in  most  existing 
models  is  the  distribution  of  applied  water  on 
surface  irrigated  fields.  It  has  generally  been  as- 
sumed that  water  is  applied  uniformly  with  an 
application  efficiency  characteristic  of  average 
annual  conditions.  Both  of  these  assumptions  bias 
the  results  of  an  analysis  in  favor  of  off-farm  salini- 
ty control  options.  A  number  of  major  innovations 
in  surface  irrigation  modeling  have  been  made  in 
the  last  five  years  which  are  now  available  for  the 
user  community.  The  models  (hydrodynamic 
models,  zero-inertia  models,  kinematic-wave 
models,  and  volume  balance  models)  have  been 
evaluated  under  a  wide  range  of  conditions  and 
irrigation  practices.  Some  can  be  implemented  in 
desk-top  computer  systems.  This  paper  reviews  the 
state-of-the-art  with  regard  to  surface  irrigation 
models  and  demonstrates  some  of  the  most  recent 
advances,  with  a  minimal  mathematical  treatment. 
(See  also  W87-05165)  (Lantz-PTT) 
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SKIMMING  WELL  MODEL  FOR  SALINITY 
CONTROL, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

B.  A.  Chandio,  and  B.  E.  Larock. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
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ref. 

Descriptors:  'Skimming  wells,  'Salinity,  'Water 
quality  control,  'Model  studies,  Well  water,  With- 
drawal, Computer  models,  Hydrologic  models, 
Water  table,   Computers,   Mathematical   analysis. 

Partially  penetrating  shallow  wells,  called  skim- 
ming wells,  are  used  in  some  parts  of  the  world  to 
withdraw  water  for  various  purposes  from  a  rela- 
tively thin  band  of  high  quality  fresh  groundwater 
which  overlies  a  thicker  saline  water  layer  in  an 
unconfined  aquifer.  As  an  example,  these  wells  are 
used  for  irrigation  in  the  Indus  Plain  of  Pakistan, 
which  contains  12  million  hectares  of  potentially 
arable  land.  Such  wells  must  be  operated  so  that 
the  fresh  water  layer  is  neither  mined  nor  degraded 
significantly  in  quality.  Numerous  previous  studies 
indicate  that  the  degree  of  partial  well  penetration, 
the  thickness  of  the  fresh  water  layer,  the  thickness 
of  the  water  withdrawal  zone  and  the  location  of 
the  transient  water  table  boundary  all  affect  the 
successful  operation  of  such  wells.  Described  here 
is  a  three-dimensional  miscible  fluid  model  of  tran- 
sient unconfined  flow  toward  a  skimming  well;  the 
role  that  such  a  model  can  play  in  a  salinity  control 
strategy  is  considered  and  some  preliminary  results 
are  presented.  This  skimming  well  model  appears 
to  model  correctly  the  relevant  physical  phenom- 
ena; its  application  is  most  appropriate  to  relatively 
thin  fresh  water  layers  where  mixing  can  be  impor- 
tant. The  model  is  suitable  for  use  on  super-mini 
computers.  Owing  to  the  use  of  linear  elements  in 
the  model,  computations  should  employ  a  larger, 
finer  mesh  of  elements  than  has  been  reported 
here.  The  modeling  of  the  well  itself  by  one- 
dimensional  elements  can  easily  be  adapted  to 
model  horizontal  collector  arms  from  a  radial  well 
and  should  be  investigated  further  as  a  salinity 
control  measure.  (See  also  W87-05165)  (Lantz- 
PTT) 
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SALINITY  CONTROL  THROUGH  WATER 
CONSERVATION  IN  THE  UPPER  COLORA- 
DO RIVER  BASIN, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
A.  B.  Bishop,  D.  R.  Franklin,  and  R.  Narayanan. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
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tab,  3  ref. 

Descriptors:  'Salinity,  'Water  conservation,  'Col- 
orado River,  'River  basins,  Cost  analysis,  Cost- 
benefit  analysis,  Water  use,  Water  supply. 


Considering  the  problem  of  increasing  salinity  in 
the  Colorado  River,  water  conservation  offers  one 
alternative  for  meeting  salinity  control  require- 
ments by  decreasing  downstream  salinity  levels 
through  dilution.  Agriculture  is  the  predominant 
water  consuming  sector  in  the  basin,  accounting 
for  90%  of  the  total  depletions.  The  competition  of 
energy  projects  for  the  limited  water  supply  has 
been  evident  in  the  bidding  up  of  the  price  of 
water.  Resulting  increases  in  the  price  of  water 
should  induce  agriculture  and  other  water  using 
sectors  in  the  economy  to  reduce  their  consump- 
tion. Three  salinity  control  policies  are  identified  in 
this  study.  The  first  is  to  follow  a  no-action  strate- 
gy (case  1).  The  second  is  to  maintain  the  EPA 
established  standard  of  1972  salinity  levels  (case  2 
and  3).  The  third  is  to  set  salinity  levels  where 
downstream  marginal  benefits  are  equal  to  margin- 
al cost  of  salinity  control  (case  4  and  5).  For  the 
last  two  policies,  solutions  with  and  without  gov- 
ernment initiated  conservation  measures  are  ob- 
tained (case  3  and  5).  The  results  of  the  model 
indicate  that  public  investments  in  measures  only 
for  the  sake  of  water  conservation  are  not  eco- 
nomically efficient  since  the  marginal  value  of 
water  is  less  than  the  cost  of  conservation.  Welfare 
effects  of  alternative  salinity  control  policies  and 
the  cost-benefit  implications  toward  government 
sponsored  water  conservation  programs  are  de- 
rived. The  analysis  indicates  that,  whether  salinity 
is  controlled  by  EPA  established  numerical  stand- 
ards, or  it  is  determined  by  equating  marginal 
benefits  and  costs,  government  sponsored  water 
conservation  programs  could  add  to  the  net  basin 
benefits  by  $2.7  million  to  $3.9  million  by  reducing 
salinity  through  greater  dilution.  (See  also  W87- 
05165)  (Lantz-PTT) 
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Irrigation  Research  Inst. 
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In  common  with  irrigation  in  many  other  semi-arid 
regions,  irrigation  schemes  on  the  Riverine  Plain  of 
south-west  New  South  Wales  have  resulted  in  rises 
in  groundwater  levels  which  have  created  prob- 
lems of  soil  salinization  and  waterlogging.  The 
raised  groundwater  levels  can  also  lead  to  salt 
intrusion  into  streams  and  impairment  of  water 
quality  if  they  are  not  controlled.  Subsurface  drain- 
age presents  problems  of  disposal  of  saline  drainage 
effluent  without  increasing  the  salinity  of  water  to 
unacceptable  levels  for  downstream  users.  The 
geomorphology  of  the  region  and  its  relationship 
to  groundwater  and  salinity  problems  are  outlined. 
Three  different  case  studies  of  problems  and  ap- 
proaches to  their  solution  are  presented  and  dis- 
cussed. (See  also  W87-05165)  (Author's  abstract) 
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H.  T.  Brown. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
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ers, Boston,  Massachusetts.  1984.  p  275-284,  1  fig,  1 
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perial Dam,  Cost  analysis,  Cost-benefit  analysis, 
Irrigation  practices,  Agriculture. 

The  Uinta  Basin  Unit  Salinity  Control  Project  was 
initiated  in  1980  under  Title  II  of  the  Colorado 
River  Basin  Salinity  Control  Act.  All  work  was 
implemented  on  private  land.  The  Ute  Indian 
Tribal  Council,  in  a  letter  dated  April  28,  1978, 
authorized  the  inclusion  of  Indian  lands.  The  Uinta 
Basin  is  in  northeastern  Utah  and  covers  parts  of 
Duchesne,  Uinta,  and  Wasatch  Counties.  The  area 
has  two  major  drainages,  Ashley  Cree-Brush 
Creek  and  Duchesne  River.  These  drainages  and 
their  tributaries  provide  all  the  water  used  for 
irrigation.  About  50,000  ha  of  irrigated  land  were 
treated  under  the  salinity  control  program.  It  is 
estimated  that  69,475  metric  tons  of  salt-loading 
from  the  irrigated  area  can  be  eliminated  from  the 
Colorado  River  system  annually.  This  translates  to 
10.3  mg/L  at  Imperial  Dam.  Based  on  downstream 
losses  of  $513,300  per  mg/L  (January  1982),  annual 
benefits  are  $5,286,990.  On-site  benefits  will  in- 
crease because  of  lower  operating  costs  and  higher 
crop  yields.  These  factors  will  be  determined  by 
the  monitoring  and  evaluation  team.  The  experi- 
ence gained  in  the  Uinta  Basin  will  provide  valua- 
ble data  and  methodology  for  future  on-farm  salini- 
ty control  projects.  The  ability  of  all  units  of 
government,  agencies,  and  groups  to  cope  with 
organizational  and  coordination  problems  has  been 
outstanding.  This  project  reemphasizes  the  ability 
of  people  to  work  together  for  a  common  cause. 
(See  also  W87-05165)  (Lantz-PTT) 
W87-05190 


CASE  STUDY  OF  A  MAJOR  AGRICULTURAL 
CONTROL  PROGRAM  -  THE  GRAND  VALLEY 
EXPERD2NCE, 

Soil  Conservation  Service,  Denver,  CO. 
M.  E.  Hess. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  285-294,  3  tab, 
7  ref. 

Descriptors:  'Case  studies,  'Irrigation  practices, 
•Grand  Valley,  'Colorado,  'Colorado  River, 
•Water  quality,  •Salinity,  Saline  water,  Imperial 
Dam,  Irrigation  ditches,  Monitoring,  Water  pollu- 
tion sources,  Water  pollution  prevention. 

Historically,  salinity  concentration  in  the  Colorado 
River  below  Imperial  Dam  has  averaged  about  768 
mg/L.  In  1961,  the  concentration  increased  to 
nearly  1,400  mg/L  and  to  more  than  1,500  mg/L 
in  1962.  Among  other  things  in  the  Colorado  River 
Basin  Salinity  Control  Act,  the  United  States 
agreed  to  adopt  measures  to  assure  that  water 
delivered  to  Mexico  would  have  a  salinity  concen- 
tration of  no  more  than  1 1 5  mg/L  over  the  aver- 
age quality  of  water  arriving  at  Imperial  Dam. 
From  1973  to  1979,  the  average  quality  of  water 
arriving  at  Imperial  Dam  decreased  from  846  mg/ 
L  to  809  mg/TL  probably  due  in  part  to  the  con- 
struction of  upstream  storage  reservoirs  on  the 
Colorado  River.  However,  irrigating  with  water 
having  salinity  concentrations  at  this  level  can 
reduce  agricultural  yields  to  about  80%  of  maxi- 
mum potential  yields.  Studies  indicate  that  the 
Grand  Valley  annually  contributed  about  526,000 
tons  (metric  of  salt  to  the  Colorado  River.  A  study 
by  the  Soil  Conservation  Service  shows  that 
270,000  tons  is  attributed  to  onfarm  irrigation.  It  is 
estimated  that  onfarm  improvements  might  effec- 
tively reduce  the  annual  load  by  120,000  tons.  The 
onfarm  program  for  salinity  control  has  three  com- 
ponents. These  are:  (1)  Installing  structural  meas- 
ures to  reduce  seepage  from  unlined  earthen  irriga- 


tion ditches;  (2)  Improving  irrigation  water  man- 
agement practices  to  reduce  deep  percolation  from 
field  irrigation  and  to  enhance  uniformity  of  irriga- 
tion applications;  and  (3)  Implementing  a  monitor- 
ing and  evaluation  program  to  assess  the  effective- 
ness of  installed  salinity  control  measures.  Key 
elements  of  the  program  are  to  measure  surface 
inflow  and  runoff  to  determine  the  amount  of 
water  infiltrating  into  the  Ground.  These  data  will 
be  used  to  compute  salt  loading  under  improved 
management  practices  and  will  help  identify  fur- 
ther improvements  needed  in  management  prac- 
tices to  achieve  objectives  of  the  salinity  control 
program.  Salt  loading  evaluated  under  improved 
management  will  be  compared  with  loading  evalu- 
ated during  planning  to  show  effectiveness  of  the 
program.  (See  also  W87-05165)  (Lantz-PTT) 
W87-05191 


GRAND  VALLEY  STAGE  ONE  MONITORING 
PLAN  AND  IMPLEMENTATION, 

Bureau  of  Reclamation,  Grand  Junction,  CO. 
D.  L.  King. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  295-304,  3  fig,  2 
tab,  3  ref. 

Descriptors:  'Water  quality  control,  'Performance 
evaluation,  'Monitoring,  'Salinity,  'Grand  Valley, 
'Colorado,  Groundwater  pollution,  Saline  water, 
Water  pollution  sources,  Fate  of  pollutants,  Water 
pollution  prevention,  Quantitative  analysis,  Canals, 
Reed  Wash. 

The  Grand  Valley  Unit  in  western  Colorado  is  a 
component  of  the  Colorado  River  Basin  Salinity 
Control  Project  and  was  authorized  for  construc- 
tion by  the  Colorado  River  Basin  Salinity  Control 
Act  of  1974  (Public  Law  93-320).  The  purpose  of 
the  Grand  Valley  Unit  is  to  reduce  the  salt  loading 
to  the  Colorado  River  attributable  to  agricultural 
practices  by  improving  the  water  delivery  system 
and  installing  on-farm  improvements.  To  assess  the 
effectiveness  of  Stage  One  improvements  on 
groundwater  flows  and  salt  loading,  a  hydrologi- 
cally-closed  basin,  known  as  the  Reed  Wash  study 
area,  has  been  equipped  to  monitor  surface  and 
groundwater  inflows,  outflows,  and  levels.  A  mon- 
itoring program  was  implemented  to  establish  pre- 
construction  hydrologic  conditions  and  to  observe 
the  effects  of  canal  lining  and  lateral  piping  on  salt 
loading  in  the  watershed.  The  monitoring  program 
indicates  that  the  water  system's  improvement  has 
been  effective  in  reducing  seepage  and  salt  loading 
from  canals  and  laterals.  The  Reed  Wash  area  will 
be  monitored  for  a  number  of  years  to  verify  the 
effectiveness  of  the  lining  program.  The  year  1983 
was  the  first  year  with  the  entire  program  installed. 
The  results  of  the  monitoring  program  could  influ- 
ence the  predicted  effectiveness  of  other  salinity 
control  projects.  (See  also  W87-05165)  (Lantz- 
PTT) 
W87-05192 


MEASURES  FOR  REDUCING  RETURN 
FLOWS  FROM  THE  WELLTON-MOHAWK  nt- 
RIGATION  AND  DRAINAGE  DISTRICT, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 
Colorado  Region. 

R.  J.  Effertz,  W.  K.  Sidebottom,  and  M.  D. 
Turley. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  305-314,  1  tab. 

Descriptors:  'Water  quality  control,  'Water  Man- 
agement and  Conservation  Program,  'On-farm  Im- 
provement Program,  'Colorado  River,  'Salinity, 
Performance  evaluation,  Water  resources,  Water 
management,  Irrigation,  Saline  water,  Percolation. 

The  Gila  Project  was  reauthorized  in  1947  to 
include  an  irrigation  system  to  deliver  Colorado 
River  water  to  30  250  ha  (75,000  acre)  in  the 
Wellton-Mohawk  area.  The  first  project  water  was 
delivered  to  the  area  in  1952  and  the  project  was 


completed  in  1957.  This  solved  the  water  supply 
problem  by  giving  the  District  a  dependable 
supply  of  better  quality  irrigation  water.  Leaching 
and  other  land  reclamation  practices  greatly  im- 
proved the  land  productivity.  However,  the  plenti- 
ful supply  of  Colorado  River  water  caused  the 
groundwater  table  to  rise  and  created  a  serious 
drainage  situation.  Although  it  is  very  difficult  to 
isolate  the  effects  of  individual  measures  of  the 
irrigation  efficiency  improvement  program,  the 
first  and  most  dramatic  results  were  realized  from 
the  removal  of  approximately  2,500  ha  (6,200 
acres)  of  irrigated  land  from  the  District.  The  next 
most  effective  measures  are  the  On-farm  Improve- 
ment Program  and  the  Water  Management  and 
Conservation  (WMC)  Program.  Precise,  laser  con- 
trolled leveling  of  fields  that  are  designed  to  acco- 
modate soil  conditions,  along  with  larger  heads  of 
water  delivered  through  concrete  lined  farm  later- 
als and  turnouts,  has  been  highly  effective  in  re- 
ducing water  use  rates  and  deep  percolation. 
Treatment  on  a  total  of  17,300  ha  (42,800  acres)  is 
expected  to  be  accomplished  by  1986  with  the 
possible  effects  of  reducing  on-farm  deep  percola- 
tion below  123,500  cu  dam/yr  (100,000  acre-feet/ 
yr).  The  WMC  Program  enables  the  irrigator  to 
get  optimum  results  in  production  with  a  minimum 
amount  of  water  and  to  get  the  best  use  of  effi- 
ciently designed  farm  units.  Up  to  14,200  ha 
(35,000  acres)  of  land,  both  onfarm  treated  and 
other  efficient  units,  have  utilized  the  WMC  Pro- 
gram. This  program  has  spread  to  about  6,100  ha 
(15,000  acres)  in  other  districts  of  the  lower  Colo- 
rado River  water  service  area.  (See  also  W87- 
05165)  (Lantz-PTT) 
W87-05193 


SALINITY  CONTROL  AND  DRATNAGE  IN 
NORTHERN  VICTORIA  (AUSTRALIA), 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Armadale  (Australia). 
K.  O.  Collett,  and  G.  C.  Earl. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  315-323,  1  fig. 

Descriptors:  'Salinity,  'Water  quality  control, 
'Victoria,  'Australia,  'River  Murray,  Irrigation 
practices,  Irrigation  effects,  Groundwater  irriga- 
tion, Water  reuse,  Saline  water. 

Broadly  covered  here  is  the  salinity  and  drainage 
strategy  in  the  northern  part  of  the  State  of  Victo- 
ria, Australia.  Since  1975,  a  salinity  strategy  of 
maintaining  the  viability  of  established  irrigation, 
while  protecting  River  Murray  quality,  has  been 
promoted.  Work  has  progressed  on  a  number  of 
fronts,  including  the  implementation  of  schemes  to 
intercept  and  dispose  of  salt  inputs  to  the  River 
Murray,  such  as  at  Mildura-Merbein  in  the  Sunray- 
sia  Region.  In  1974/75  the  Commission  com- 
menced a  program  (Phase  A)  of  installation  of 
groundwater  pumps  for  the  protection  of  orchards, 
and  is  concluding  it  this  year.  About  50%  of  the 
2,000  microsiemens  per  cm  (msm/cm)  groundwat- 
er extracted  by  the  80  pumps  in  the  program  is 
disposed  of  by  dilution  in  the  supply  channel 
system  to  500  msm/cm  or  less,  followed  by  re-use. 
The  remainder  outfalls  to  the  River  Murray  via 
channel  outfall  points  in  the  winter  non-irrigation 
season,  or  via  drains.  The  resultant  River  Murray 
salinity  increment  is  small  -  less  than  5  msm/cm  - 
in  the  downstream  State  of  South  Australia.  An 
additional  strategy  stage,  Phase  B,  in  which  435 
Commission  owned  and  operated  groundwater 
pumps  would  provide  protection  to  125,000  ha  of 
the  more  intensively  developed  pasture  properties. 
About  60%  of  the  extracted  groundwater  was  to 
be  re-used  after  dilution  to  500  msm/cm  in  the 
channel  system,  and  the  remainder  was  to  be  out- 
failed  to  the  River  Murray.  It  was  recognized  that 
the  resulting  75  msm/cm  increment  in  River 
Murray  salinity  just  downstream  of  the  Shepparton 
Region  could  be  significant  for  downstream  water 
users.  Two  of  the  on-farm  measures  are  discussed 
here:  landforming  and  on-farm  recycling.  On-farm 
recycling  is  not  being  implemented  by  many  fann- 
ers because  of  the  high  cost  of  the  recycled  tail- 
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water  compared  with  channel  supplied  water.  (See 

also  W87-05165)  (Lantz-PTT) 

W87-05194 


CONTROLLING  SALINITY  IN  THE  COLORA- 
DO RIVER  BASIN,  THE  ARID  WEST, 

Bureau  of  Reclamation,  Denver,  CO.  Colorado 
River  Water  Quality  Office. 
A.  R.  Jonez. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  337-347,  3  fig,  5 
ref. 

Descriptors:  'Salinity,  'Water  quality  control, 
•Colorado  River  Basin,  *Arid  regions,  'Water  pol- 
lution sources,  Mineral  salts,  Saline  water,  Eco- 
nomic aspects,  Cost  analysis,  Irrigation  practices, 
Agriculture,  Water  management. 

The  Colorado  River  is  the  lifeline  for  more  than  17 
million  people  in  seven  arid  States  and  Mexico. 
The  river,  while  nearly  pure  at  its  origins  in  the 
snowcapped  Rocky  Mountains,  carries  about  8 
million  megagrams  (9  million  tons)  of  mineral  salts 
annually  past  Hoover  Dam.  The  salt  pollution 
damages  irrigated  crops,  causes  accelerated  plumb- 
ing replacement  and  appliance  wear,  and  causes 
annual  damages  of  over  $120  million.  Projections 
are  that  without  any  controls,  annual  damages  of 
over  $238  million  will  occur  by  about  2010.  Aver- 
age annual  economic  losses  of  $120  million  from 
increasing  salinity  in  the  Lower  Basin  of  the  Colo- 
rado are  impressive.  Salt  pollution  affects  more 
than  10  million  people  and  405,000  ha  or  irrigated 
farmland  in  the  United  States.  About  70%  of  the 
economic  losses  are  associated  with  municipal  and 
industrial  use  and  occur  when  salinity  concentra- 
tion levels  are  above  500  mg/L.  For  irrigators,  the 
higher  concentrations  cause  decreased  crop  yields, 
altered  cropping  patterns,  higher  leaching  and 
drainage  requirements,  and  higher  management 
costs.  Economic  losses  to  agriculture  (either 
through  lower  yields  or  higher  production/man- 
agement costs)  usually  begins  when  salinity  levels 
of  applied  irrigation  water  reach  700  to  850  mg/L, 
depending  upon  soil  conditions  and  type  of  crop 
grown.  Alternative  ways  of  solving  the  salinity 
problem  depend  partly  upon  the  way  the  salt 
enters  the  river.  More  than  a  third  of  the  salt  enters 
the  river  from  irrigation  sources.  Some  of  these 
are:  irrigation  source  model,  point  source  control, 
and  diffuse  source  control.  In  order  to  minimize 
risk,  staging  or  incremental  implementation  of 
project  features  is  being  used  on  several  units. 
Staging  allows  additional  time  to  monitor  actual 
results  and  minimize  investment  if  certain  features 
are  not  proved  effective.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-05196 


SALINITY  CONTROL  BY  PUMPING  AND 
DEEP  WELL  INJECTION  -  THE  PARADOX 
VALLEY  UNIT, 

Bureau  of  Reclamation,  Durango,  CO. 
E.  G.  Jensen,  and  by  R.  W.  Leach. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  349-358,  6  fig. 

Descriptors:  'Salinity,  'Water  quality  control, 
•Pumping,  'Deep  well  injection,  'Paradox  Valley, 
•Colorado,  Saline  water,  Imperial  Dam,  Colorado 
River,  Water  pollution  sources,  Water  pollution 
control,  Salt,  Cost  analysis. 

The  Paradox  Valley  Unit  has  the  potential  to 
reduce  the  salinity  content  of  the  Colorado  River 
at  Imperial  Dam  by  18.2  mg/L  or  1.63  E+08  kg 
(180,00  tons)  of  salt  per  year,  with  only  1.79  E+06 
cu  m  (1,448  acre-ft)  or  river  water  depletion.  Stud- 
ies have  determined  that  an  annual  benefit  of 
$540,000  (1983  prices)  can  be  realized  by  a  reduc- 
tion of  1  mg/L  as  salinity  concentration  in  the 
Colorado  River  approach  1,000  mg/L.  The  project 
is  feasible,  and  when  completed  will  benefit  the 
Colorado  River  system.  Deep-well  injection  as  a 


method  of  disposal  will  reduce  the  original  plan's 
project  costs  by  one-half  to  one-third,  a  savings  of 
about  $60,000,000  to  the  American  taxpayers. 
Drilling  and  testing  of  the  first  test  disposal  well  is 
scheduled  for  early  1984.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-05197 


SALINITY  CONTROL  BENEFITS  THROUGH 
REGULATION  OF  PRODUCED  WATER, 

Utah   Bureau   of  Water   Pollution   Control,   Salt 

Lake  City. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05199 


ARKANSAS-RED  RIVER  BASENS  CHLORIDE 
CONTROL  PROJECT:  TECHNICAL  FEASIBIL- 
ITY STUDIES  FOR  PLAN  OF  CONTROL, 

Corps  of  Engineers,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05200 


GLENWOOD-DOTSERO  SPRENGS  SALENTTY 
CONTROL  PROJECT, 

URS  Co.,  Denver,  CO. 
C.  A.  Macko. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  389-396,  1  fig,  1 
tab. 

Descriptors:  'Glenwood  Springs,  'Dotsero 
Springs,  'Colorado  River,  'Salinity,  'Water  qual- 
ity control,  'Management  planning,  Groundwater, 
Water  pollution  sources,  Geohydrology,  Cost  anal- 
ysis, Computer  models,  Water  quality,  Aquifers. 

Glenwood  Springs  and  Dotsero  are  located  along 
a  25.8-km  stretch  of  the  Colorado  River.  West  of 
Dotsero,  at  the  upstream  end  of  Glenwood 
Canyon,  eleven  measured  springs  plus  subsurface 
inflows  contributed  an  estimated  1.18  times  10  to 
the  8th  kg/yr  of  salt  to  the  Colorado  River.  At 
Glenwood  Springs,  a  total  of  twelve  surface 
springs  are  measured.  Four  of  these  are  used  com- 
mercially. The  total  salt  contribution  from  the 
Glenwood  Springs  area  is  estimated  at  2.80  times 
10  to  the  8th  kg/yr.  Field  investigations  were 
conducted:  (1)  to  delineate  the  saline  groundwater 
systems  at  Dotsero  and  Glenwood  Springs;  (2)  to 
determine  the  subsurface  collection  capabilities  at 
both  locations;  (3)  to  determine  if  the  selected  site 
was  geotechnically  suitable  for  evaporation  ponds; 
and  (4)  to  determine  the  permeability  and  other 
properties  of  materials  to  be  used  as  compacted 
earth  liner  materials.  While  the  field  investigations 
which  began  in  June  1982  addressed  all  of  the 
objectives,  only  the  first  two  are  discussed  in  detail 
in  this  paper.  The  results  of  the  field  investigations 
were  used  in  the  designs  and  cost  estimates  for  the 
components  of  the  recommended  plan.  Analysis  of 
the  Dotsero  aquifer  test  data  indicated  that  a  well 
field  could  collect  approximately  0.20  cu  m/s  of 
saline  water  from  the  subsurface  without  dilution 
from  the  Colorado  River.  The  well  field  would 
probably  result  in  reduced  flow  from  several  of  the 
surface  springs  in  the  upstream  reach  of  the  hot 
springs  area.  At  Glenwood  Springs,  a  computer 
model  was  calibrated  with  the  aquifer  test  data  and 
extensive  modeling  efforts  were  undertaken  to 
design  a  well  field  which  would  not  impact  the 
commercial  users.  The  result  was  a  field  designed 
to  collect  0.014  cu  m/s  from  the  subsurface  with 
surface  collection  accounting  for  the  remaining 
water.  Although  0.014  cu  m/s  is  a  small  quantity  of 
water,  the  high  TDS  concentration  makes  its  col- 
lection cost  effective.  Total  collection  at  Dotsero  is 
projected  to  be  0.20  cu  m/s  from  a  well  field  and 
0.14  cu  m/s  from  surface  springs.  At  Glenwood 
Springs,  surface  spring  collection  is  estimated  at 
0.26  cu  m/s  with  0.014  cu  m/s  from  wells.  Total 
saline  water  collection  is  projected  at  0.61  cu  m/s. 
(See  also  W87-05165)  (Lantz-PTT) 
W87-O5201 


SALINITY  CONTROL  ON  THE  SMOKY  HJXL 
RIVER  IN  CENTRAL  KANSAS, 


Water  Quality  Control — Group  5G 

Kansas  State  Geological  Survey,  Lawrence. 
C.  D.  McElwee,  M.  Butt,  A.  Fleming,  and  A. 
Severini. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  397-406,  7  fig,  2 
tab,  5  ref. 

Descriptors:  'Water  quality  control,  'Smoky  Hill 
River,  *Kansas,  'Saline  water,  Relief  wells, 
Aquifers,  Groundwater,  Mathematical  models, 
Model  studies,  Leakage,  Discharge  flow,  Salinity, 
Water  pollution  control. 

Between  Salina  and  Enterprise,  Kansas,  the  Smoky 
Hill  River  picks  up  a  considerable  amount  of  saline 
water.  The  source  of  the  saline  water  is  predomi- 
nantly from  groundwater  dissolution  of  the  Hutch- 
inson Salt  Member  of  the  Wellington  Formation  of 
Permian  Age.  One  method  of  alleviation  that  has 
been  considered  is  a  system  of  relief  wells  in  the 
Wellington  aquifer  just  north-east  of  Salina, 
Kansas.  Modeling  methods  are  applied  to  evaluate 
the  effectiveness  of  various  systems.  The  volume 
reductions  of  salt-water  leakage  are  in  the  20% 
range.  Regional  flow  can  capture  about  50%  of  the 
freshwater  leakage  induced  by  the  relief  wells  in 
some  cases.  The  result  is  that  the  water  discharged 
in  the  natural  discharge  zone  is  considerably  dilut- 
ed. The  best  net  effect  of  the  relief-well  systems 
modeled  may  be  a  reduction  of  77-85%  in  the  salt 
load  discharged  to  the  alluvium.  However,  it  is 
estimated  that  40-160  years  may  elapse  before  most 
of  the  dilution  effect  is  felt  at  the  discharge  area. 
(See  also  W87-05165)  (Lantz-PTT) 
W87-05202 


PRICE/SAN  RAFAEL  RIVER  BASENS  SALENI- 
TY  EWESTIGATION, 

CH2M/Hill,  Boise,  ID. 
B.  A.  Johnson,  and  J.  A.  Riley. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  407-416,  1  fig,  3 
ref. 

Descriptors:  *Price  River,  *San  Rafael  River, 
'Saline  water,  'Water  quality  control,  Planning, 
Salinity,  Agriculture,  Cost  analysis,  Irrigation 
practices,  Water  collection,  Water  use,  Ground- 
water. 

The  Price  and  San  Rafael  River  Basins,  with  drain- 
age areas  of  approximately  4,900  and  4,400  sq  km, 
respectively,  are  located  in  east-central  Utah.  Both 
rivers  originate  in  the  mountainous  Wasatch  Pla- 
teau and  flow  southeast  to  the  Green  River,  a 
tributary  to  the  Colorado.  Historical  records  show 
that  the  average  annual  salt  contribution  to  the 
Colorado  River  System  is  approximately  3.94  x 
108  kg/yr  form  the  two  river  basins.  Although 
much  of  this  salt  is  attributable  to  natural  process- 
es, historical  evidence  indicates  that  agricultural 
practices  are  responsible  for  the  greatest  contribu- 
tion. The  salinity  investigation  consisted  of  analysis 
of  existing  data,  development  of  hypotheses  con- 
cerning salt  loading  mechanisms  and  possible  solu- 
tions, collection  of  field  data  to  verify  quantities 
and  sources  of  salinity,  and  formulation  and  analy- 
sis of  viable  alternatives.  The  most  cost  effective 
options  include  a  combined  plan  for  on-farm  irriga- 
tion improvements  and  winter  water  system  im- 
provements; collecting  and  using  drainwater  for 
cooling  using  BCT  technology;  and  collecting  and 
using  the  drainwater  to  develop  tar  sands.  It  is 
likely  that  any  selected  plan  will  include  a  combi- 
nation of  all  three  of  these,  plus  perhaps  some 
retirement  of  farmland  to  provide  industry  with 
additional  freshwater  needed  to  make  up  the  deficit 
of  available  drainwaters.  Additional  research  is 
needed  to  confirm  yields  from  the  irrigation  drains, 
to  demonstrate  the  use  of  saline  water  in  binary 
cooling  towers,  to  refine  the  use  of  saline  waters  in 
tar  sands  development,  to  develop  a  mitigation 
plant,  to  refine  on-farm  efficiencies,  and  to  under- 
stand groundwater  interactions.  (See  also  W87- 
05165)  (Lantz-PTT) 
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W87-05203 


LIVING  WITH  SALINITY:  AN  EVALUATION 
OF  TWO  POLICY  MEASURES  WITHIN  A  RE- 
GIONAL FRAMEWORK, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic  entry  see  Field  6B. 
W87-05206 


REUSING  SALINE  DRAINAGE  WATERS  FOR 
IRRIGATION:  A  STRATEGY  TO  REDUCE 
SALT  LOADING  OF  RIVERS, 

Agricultural  Research  Service,  Riverside,  CA.  Sa- 
linity Lab. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-05207 


IRRIGATION  AS  A  SOLUTION  TO  SALINITY 
PROBLEMS  OF  RTVER  SYSTEMS, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05208 


AQUATRAIN  PIPELINE  SYSTEM, 

Bureau  of  Reclamation,  Denver,  CO.  Office  of 
Saline  Water  Transport  and  Use. 
M.  J.  Clinton,  and  I.  E.  McKeever. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  483-492,  1  fig. 

Descriptors:  'AQUATRAIN,  *Water  quality  con- 
trol, 'Salinity,  'Pipelines,  'Colorado  River, 
♦Project  planning,  Saline  water,  Wyoming,  Colo- 
rado, Utah,  Regional  planning. 

The  AQUATRAIN  Project  --  a  unique,  innovative 
concept  with  multiple  goals  and  benefits  -  is  a 
joint  venture  of  the  Federal  Government  and  pri- 
vate industry,  working  cooperatively  with  the 
seven  Colorado  River  Basin  States.  The  foremost 
reason  for  Federal  and  State  participation  is  to 
reduce  salinity  in  the  Colorado  River  at  the  lowest 
cost  and,  where  possible,  to  use  the  saline  water 
beneficially.  The  prime  goal  of  private  industry  is 
to  achieve  an  economically  competitive,  long-term 
method  of  transporting  coal  and  other  commod- 
ities from  Wyoming,  Colorado,  and  Utah  to  do- 
mestic markets  in  the  southwest  U.S.  and  possibly 
export  markets.  New  opportunities  for  pipeline  use 
are  emerging  as  AQUATRAIN  progresses,  and 
technology  development  is  continuing.  Project 
support  is  widespread  and  growing  rapidly.  The 
Basin  States,  through  the  Colorado  River  Basin 
Salinity  Control  Forum,  have  indicated  their  sup- 
port by  participating  in  addressing  State  issues. 
Regional  and  local  support  is  anticipated  and,  on  a 
national  level,  early  discussions  with  commodity 
producers,  transportation  companies,  utilities,  and 
port  facility  developers  have  been  positive.  Studies 
to  be  done  in  the  planning  stage,  scheduled  for 
mid-1983  to  mid-1985,  will  be  used  to  determine 
the  feasibility  of  the  system.  (See  also  W87-05165) 
(Lantz-PTT) 
W87-O5210 


FISH  AND  WTLDLD7E  MITIGATION  PRO- 
GRAM FOR  THE  COLORADO  RTVER  BASIN 
SALINITY  CONTROL  PROJECT  -  A  CASE 
HISTORY, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

For  primary  bibliographic  entry   see   Field   6G. 

W87-05215 


TRIANGLE  CONSERVATION  DISTRICT  -  A 
CASE  STUDY  IN  DRYLAND  SALINE  SEEP 
CONTROL, 

Triangle  Conservation  District,  Conrad,  MT. 
T.  Dodge,  J.  Holzer,  W.  Adams,  J.  Farkell,  and  M. 
R.  Miller. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 


State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  561-570,  2  fig,  1 
tab,  6  ref. 

Descriptors:  'Salinity,  'Water  quality  control, 
'Saline  seeps,  'Montana,  'Triangle  Conservation 
Area,  Saline  soils,  Water  pollution  sources, 
Groundwater  pollution,  Groundwater  quality,  Irri- 
gation, Agriculture,  Management  planning. 

Saline  seeps  are  recently  developed  saline  soils  in 
non-irrigated  areas  that  are  wet  some  or  all  of  the 
time.  The  soils  often  have  white  salt  crusts  on  the 
surface  that  inhibit  or  prevent  crop  or  grass  pro- 
duction. This  resource  problem,  and  proposed  so- 
lutions in  a  nine-county  area  in  north-central  Mon- 
tana called  the  Triangle  Area,  are  discussed.  In 
1978,  the  Montana  Bureau  of  Mines  estimated  that 
there  were  81,000  ha  of  non-irrigated  cropland 
affected  by  saline  seep  in  the  state  and  seeps  were 
growing  at  10%  a  year.  More  recent  estimates 
suggest  that  the  figure  may  be  low.  The  estimated 
acreage  of  saline  seep  in  the  Triangle  Area  in  1981 
was  40,000  ha.  Besides  limiting  or  eliminating  crop 
production,  saline  seeps  have  been  recognized  by 
the  Montana  Department  of  Health  and  Environ- 
mental Sciences  as  posing  the  greatest  threat  to  the 
contamination  of  the  shallow  groundwater  re- 
source in  the  State  of  Montana.  Farm-by-farm  as- 
sistance for  saline  seep  control  is  the  quickest  and 
best  way  to  solve  the  problem.  Developing  a  suc- 
cessful saline  seep  plan  requires  a  commbination  of 
the  'ideal'  solution  and  pratical  considerations- 
economics,  land  ownership,  farm  program  partici- 
pation, type  of  farm  operation,  etc.  Effective  saline 
seep  control  frequently  alters  the  entire  farm  oper- 
ation. The  changes  in  management  require  techni- 
cal assistance  throughout  the  implementation  stage 
by  a  team  of  agronomic  and  soils  specialists.  (See 
also  W87-05165)  (Lantz-PTT) 
W87-05217 


ISSUES  IN  GROUNDWATER  MANAGEMENT. 

Texas  Univ.   at  Austin.   Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05219 


GROUNDWATER--THE     CHANGING     PROB- 
LEM IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05220 


EPA'S  GROUNDWATER  PROTECTION 
STRATEGY, 

Environmental   Protection   Agency,   Dallas,   TX. 
Region  VI. 
E.  P.  Allen. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  489-495,  4 
ref. 

Descriptors:  'Groundwater  pollution,  'Standards, 
Environmental  Protection  Agency,  Water  quality 
control,  Groundwater  management,  Groundwater 
quality. 

The  EPA  Ground-Water  Protection  Strategy 
(GWPS)  provides  a  method  for  EPA  to  coordinate 
groundwater  protecion  efforts  under  its  various 
programs  and  to  assist  states  in  groundwater  pro- 
grams development.  The  states  have  the  fundamen- 
tal responsibility  for  the  protection  and  manage- 
ment of  groundwater.  EPA,  on  the  other  hand,  has 
the  responsibility  for  regulating  specific  contami- 
nants and  sources  of  contamination.  This  EPA 
GWPS  does  not  address  groundwater  quantity  and 
allocation,  as  these  are  outside  the  province  of 
EPA.  The  GWPS  guidelines  are  intended  to  pro- 
vide a  framework  for  the  decisions  that  EPA  and 
the  states  will  make  in  implementing  EPA  pro- 
grams. As  such,  beyond  complying  with  the  statu- 
tory and  regulatory  responsibilities  under  EPA 
programs,  each  state's  participation  in  planning  and 
achieving  the  GWPS  goals  is  voluntary.  (See  also 
W87-05219)  (Lantz-PTT) 


W87-05249 


FUNDAMENTAL  RESEARCH  ON  ESTUARIES: 
THE  IMPORTANCE  OF  AN  INTERDISCIPLI- 
NARY APPROACH. 

National    Research    Council,    Washington,    DC. 

Commission    on    Physical    Sciences   Mathematics 

and  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05253 


SEWAGE  SLUDGE  AS  AN  ACIDITY  FILTER 
FOR  GROUNDWATER-FED  LAKES, 

Freshwater    Biological     Association,    Ambleside 

(England). 

W.  Davison. 

Nature  NATUAS,  Vol.  322,  No.  6082,  p  820-822, 

August  1986.  3  fig,  8  ref. 

Descriptors:  'Water  quality,  'Acid  rain,  'Water 
pollution  treatment,  'Acidic  water,  'Sludge  utili- 
zation, 'Groundwater,  'Lake  restoration,  Lime, 
Filtration,  Hydrogen  ion  concentration,  Sulfates, 
Lake  sediments,  Neutralization,  Lake  beds. 

The  use  of  a  combined  treatment  of  lime  and 
sewage  sludge,  which  produced  a  self-regulating 
system,  capable  of  maintaining  a  stable  pH  was 
tested  in  a  pilot  reclamation  program  for  an  acidi- 
fied lake.  Activated  sewage  sludge  was  pumped 
into  the  lake  through  a  pipeline  and  calcium  hy- 
drated  lime  was  added  through  a  submerged  pipe 
to  the  deepest  point.  Within  days,  the  sewage 
sludge  settled  out  to  leave  clear  water.  The  pH 
quickly  rose  with  the  addition  of  lime,  after  which 
the  solubility  of  calcium  carbonate  became  the 
controlling  factor  and  pH  stabilized.  Four  sediment 
cores  were  analyzed  which  showed  that  apprecia- 
ble quantities  of  sulfate  had  been  reduced.  Liming 
and  the  nutrients  associated  with  sludge  stimulated 
high  biological  productivity  and  enhanced  the 
sediment's  capacity  for  sulfate  reduction.  This 
scheme  of  permanent  neutralization  will  be  most 
effective  when  applied  to  large  lakes  with  flat 
bottoms  and  deep  water.  By  artificially  introducing 
eutrophication,  sufficient  base  can  be  produced  to 
also  neutralize  acidification  from  atmospheric 
sources.  (Michael-PTT) 
W87-05259 


DECENTRALIZATION  OF  RISK  MANAGE- 
MENT: THE  CASE  OF  DRINKING  WATER, 

Abt  Associates,  Inc.,  Cambridge,  MA. 

D.  Berry,  and  J.  A.  Stoeckle. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  22,  p  373-388,  June  1986.  2  tab,  19 

ref. 

Descriptors:  'Risks,  'Drinking  water,  'Local  gov- 
ernments, 'Public  Michigan,  Vermont,  Contamina- 
tion, Organic  compounds,  Health  effects,  Educa- 
tion, Public  rights. 

Risk  management  activities  may  be  undertaken  at 
the  local  (decentralized)  level  or  at  the  federal 
(centralized)  level.  Educational  and  institutional 
factors  affecting  the  workability,  outcomes  and 
ability  to  protect  democratic  values  of  a  decentral- 
ized approach  were  examined  in  case  studies.  Five 
communities  in  Massachusetts,  Michigan  and  yer- 
mont  were  studied  with  regard  to  local  actions 
dealing  with  contamination  of  drinking  water  by 
volatile  organic  compounds.  Educational  processes 
varied  from  informative  programs  to  adversarial 
stands  on  health  effects  and  contaminant  occur- 
rence. In  some  communities,  existing  institutions 
were  able  to  manage  health  risks  efficiently,  but  in 
other  controversy  generated  development  of  new 
institutions  for  risk  management,  citizen  advisory 
committees  or  citizen  action  groups.  It  is  conclud- 
ed that  decentralized  risk  management  will  prob- 
ably work  best  when  the  occurrence  of  risk  is 
localized,  when  local  institutions  are  perceived  as 
capable  and  when  people  comprehend  the  risk 
situation  and  risk  management  options.  (Author's 
abstract) 
W87-05273 
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HISTORIC      RELATIONSHIP      OF     WATER 
QUANTITY  AND  WATER  QUALITY, 

Vranesh  and  Raisch,  Boulder,  CO. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05286 


EPA      VERSUS      COLORADO:      NATIONAL 
UNITY  VERSUS  STATE  FLEXIBILITY, 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05293 


PRIVATE  ENFORCEMENT  OF  THE  CLEAN 
WATER  ACT, 

Environmental   Protection  Agency,   Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05294 


SPRAY  IRRIGATION  CHALLENGED  EN  VER- 
MONT, 

For  primary  bibliographic  entry  see  Field   5D. 
W87-05303 


SOLD)   WASTE   MANAGEMENT:   SELECTED 
TOPICS. 

World  Health  Organization,   Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05326 


DISPOSAL    ON    LAND    (MODEL   CODE    OF 
PRACTICE), 

Greater    London    Council    (England).    Dept.    of 

Public  Health  Engineering. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05327 


TRAINING  OF  SANITARY  ENGINEERS  IN 
EUROPE. 

World  Health  Organization,  Copenhagen  (Den- 
mark). Regional  Office  for  Europe. 
World  Health  Organization,  Geneva,  Switzerland, 
1985.  Edited  by  Robert  B.  Dean.  198  p. 

Descriptors:  'Training,  'Sanitary  engineering, 
•Europe,  'United  States,  'World  Health  Organiza- 
tion, Public  health,  Education,  International  com- 
missions, Surveys,  Civil  Engineering. 

The  report  on  a  Consultation  on  the  public  health 
component  of  sanitary  engineers'  training  curricu- 
la, held  in  Copenhagen  from  November  8  to  10, 
1982  is  presented  to  assess  the  availability  of  sani- 
tary engineers  in  Member  States  of  the  European 
Region  of  the  World  Health  Organization  (WHO). 
As  a  result  of  this  meeting,  a  directory  of  institu- 
tions offering  training  in  sanitary  engineering  was 
prepared,  containing  33  short  reviews  consisting  of 
each  training  program's  curriculum.  Fifteen  pro- 
grams from  countries  of  the  WHO  European 
Region  and  three  programs  of  United  States  insti- 
tutions are  described  in  more  detail.  An  historical 
survey  of  the  development  of  sanitary  engineering 
and  the  training  and  tasks  of  sanitary  engineers 
forms  part  of  the  report  on  the  Consultation.  Un- 
dergraduate training  of  sanitary  engineers  usually 
takes  place  in  a  school  of  civil  engineering  while 
postgraduate  training  takes  many  forms,  ranging 
from  a  1-yr  university  program  to  a  series  of 
special  short  courses  in  a  continuing  special  educa- 
tion program  sponsored  by  a  professional  associa- 
tion. To  be  effective,  a  training  program  must 
conform  with  the  basic  educational  and  legislative 
principles  of  the  country  concerned.  (Geieer-PTT) 
W87-05331 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  1,  RECOMMENDATIONS. 

World    Health    Organization,    Geneva    (Switzer- 
land). 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05332 


GUIDELINES  FOR  DRINKING-WATER  QUAL- 
ITY: VOL.  2,  HEALTH  CRITERIA  AND  OTHER 
SUPPORTING  INFORMATION. 


World  Health  Organization,  Geneva  (Switzer- 
land). 

World  Health  Organization,  Geneva,  Switzerland, 
1984.  335  p. 

Descriptors:  'Water  quality  standards,  'Drinking 
water,  'Toxicity,  'Public  health,  'Water  pollution 
effects,  Viruses,  Bacteria,  Protozoa,  Disinfection, 
Bioindicators,  Water  quality  control,  Radioactive 
wastes,  Toxins,  Organic  compounds,  Taste,  Odor, 
Inorganic  compounds. 

The  health  criteria  used  to  select  water  pollutants 
for  which  guidelines  were  recommended  in 
Volume  1  are  outlined.  In  addition,  information  is 
provided  regarding  the  detection  of  contaminants 
in  water  and  measures  for  their  control.  A  review 
of  the  toxicological,  epidemiological  and  clinical 
evidence  used  in  deriving  the  recommended  guide- 
line values  is  also  included.  In  Part  1,  the  bacterio- 
logical and  virological  qualities  of  drinking  water 
are  examined.  In  Part  2,  protozoa,  helminths,  and 
other  free-living  organisms  are  discussed.  Sixteen 
health-related  inorganic  constituents  (As,  asbestos, 
Ba,  Be,  Cd,  Cr,  cyanide,  fluoride,  hardness,  Pb, 
Hg,  Ni,  nitrate,  nitrite,  Se,  Ag,  and  Na)  are  exam- 
ined in  Part  3.  In  Part  4,  several  health-related 
organic  constituents  (chlorinated  alkanes,  chlorin- 
ated ethenes,  polynuclear  aromatic  hydrocarbons, 
pesticides,  chlorobenzenes,  benzene  and  lower 
alkyl  benzenes,  phenol  and  chlorophenols,  and  tri- 
halomethanes)  are  discussed.  In  Part  5,  factors 
affecting  the  aesthetic  and  organoleptic  properties 
of  drinking  water  are  presented.  Basic  consider- 
ations for  radioactive  materials,  sources  of  radiaion 
exposure,  guideline  values  for  gross  alpha  and 
gross  beta  activity,  and  radon  in  potable  ground- 
water sources  are  discussed  in  Part  6.  (See  also 
W87-05332  and  W87-05334)  (Geiger-PTT) 
W87-05333 


GUIDELINES  FOR  DRTNKTNG-WATER  QUAL- 
ITY: VOL.  3,  DRINKING-WATER  QUALTTY 
CONTROL  IN  SMALL-COMMUNITY  SUP- 
PLTES. 

World  Health  Organization,  Geneva  (Switzer- 
land). 

World  Health  Organization,  Geneva,  Switzerland, 
1985.  121  p. 

Descriptors:  'Water  quality  standards,  'Drinking 
water,  'Sampling,  'Pollutant  identification,  'Rural 
areas,  Water  pollution  prevention,  Sanitation, 
Public  health,  Water  supply,  Bacteria,  Water  qual- 
ity control,  Residual  chlorine,  Conforms,  Micro- 
biological studies,  Chemical  analysis. 

Water  quality  guidelines  are  suggested  for  drinking 
water  supplies  in  small  communities,  particularly 
those  in  rural  areas.  The  microbiological  quality  of 
such  supplies  is  emphasized.  Information  is  given 
on  sanitary  inspections,  the  collection  of  water 
samples,  simple  methods  for  bacteriological  analy- 
sis, and  methods  for  determining  residual  chlorine, 
suitable  for  rural  areas.  The  remedial  and  preven- 
tive measures  that  are  needed  to  maintain  water 
quality  and  the  community  participation  which  is 
required  to  combat  waterborne  diseases  are  dis- 
cussed. Included  in  appendices  to  the  report  are 
data  on  contributors  and  reviewers,  and  informa- 
tion on  sanitary  inspections,  collection  of  water 
samples  for  microbiological  examination,  field  tests 
for  bacteriological  analysis,  the  multiple  tube 
method  for  bacterial  counts,  the  membrane-filter 
method  for  conform  counts,  and  three  techniques 
for  the  determination  of  residual  free  chlorine.  (See 
also  W87-05332  and  W87-05333)  (Geiger-PTT) 
W87-05334 


EPA  HANDBOOK  FOR  IMPROVING  POTW 
PERFORMANCE. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05336 


SCHISTOSOMIASIS:      A     MAJOR     WORLD 

scourge  wrm  FEW  signs  of  hope, 

Hospital  for  Tropical  Diseases,  London  (England). 
Dept.  of  Clinical  Tropical  Medicine. 


Water  Quality  Control — Group  5G 

G.  C.  Cook. 

Annals  of  Saudi  Medicine,  Vol.  6,  No.  4,  p  237- 

241,  October  1986.  25  ref. 

Descriptors:  'Water  quality,  'Water  pollution  ef- 
fects, 'Water  pollution  control,  'Schistosomiasis, 
'Public  health,  'Human  diseases,  'Epidemiology, 
Diseases,  Parasites,  Snails,  Mollusks,  Biocontrol, 
Pesticides,  Developing  countries. 

The  diagnosis,  epidemiology,  control,  and  treat- 
ment of  schistosomiasis  are  discussed.  Schistosomi- 
asis affects  an  estimated  200  million  people  in  74 
developing  countries.  Although  this  scourge  has 
been  affecting  man  for  many  thousands  of  years, 
the  disease  is  still  spreading  and  becoming  even 
more  of  a  problem,  endangering  almost  600  million 
potential  victims  around  the  world.  Schistosomia- 
sis is  widespread  in  Saudi  Arabia  and  the  Middle 
East  and  with  the  risk  of  further  spread,  it  requires 
the  concerted  efforts  of  both  the  curative  and 
preventive  wisdom  of  the  medical  community. 
(Author's  abstract) 
W87-05344 


USE  OF  CUMULATTVE  SUM  ANALYSIS  TO 
ASSESS  POLICY  TMPACTS  ON  THE  RIVER 
EBBW,  WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  of 

Botany  and  Microbiology. 

P.  Wathern,  S.  N.  Young,  I.  W.  Brown,  and  D.  A. 

Roberts. 

Journal        of        Environmental        Management 

JEVMAW,  Vol.  23,  No.  2,  p  139-148,  September 

1986.  7  fig,  Href. 

Descriptors:  'Wales,  'Policy  making,  'Data  inter- 
pretation, 'Water  quality,  'Water  quality  manage- 
ment, 'Mathematical  analysis,  'Rivers,  Decision 
making,  Political  constraints,  Wastewater,  Industri- 
al wastewater,  Water  pollution  sources,  Water  pol- 
lution, Ammonia,  Nitrogen,  Environmental  policy, 
Statistical  analysis,  Effluents. 

Water  quality  data  for  the  River  Ebbw  (Wales) 
over  the  period  1967-82  is  analyzed  using  the  cu- 
mulative sum  technique.  Water  quality  at  Cwm 
with  respect  to  four-hour  permanganate  values  was 
dictated  by  discharges  from  one  large  industrial 
plant.  Cumulative  sum  analysis  showed  that  signifi- 
cant changes  in  water  quality  were  related  to 
waste  treatment  facilities  at  the  plant,  installed  in 
response  to  policies  designed  to  improve  water 
quality.  Cause-effect  relations  for  the  NH3-N  con- 
tent of  water  could  not  be  established  with  certain- 
ty. Decreases  in  NH3-N  content  of  river  water 
could  not  be  ascribed  to  one  specific  cause  and 
were  probably  related  to  a  number  of  factors.  It  is 
concluded  that  the  cumulative  sum  technique  can 
be  used  to  quantify  the  effects  of  any  observed 
change  in  water  quality.  However,  when  consecu- 
tive points  of  change  represent  a  mixture  of  im- 
provements associated  with  a  policy  and  deteriora- 
tion associated  with  another  cause,  it  becomes  dif- 
ficult to  determine  the  contribution  of  any  individ- 
ual factor.  Therefore,  it  is  probably  of  greater 
value  in  identifying  points  of  change  than  in  quan- 
tifying those  changes.  (Author's  abstract) 
W87-05345 


TOWARDS  AN  INTEGRATED  APPROACH  TO 
POLLUTION  CONTROL:  THE  BEST  PRACTI- 
CABLE EVNTRONMENTAL  OPTIONS  AND 
ITS  ANTECEDENTS, 

Durham  Uaiv.  (England). 

L.  D.  Guruswamy,  and  S.  R.  Tromans. 

Journal  of  Planning  and  Environment  Law,  p  643- 

655,  September  1986.  54  ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Water 
pollution  control,  'Planning,  •Administration, 
'Law  enforcement,  'Public  policy,  'Environmen- 
tal policy,  Legislation,  Policy  making,  Water  pol- 
lution effects,  Standards,  Judicial  decisions,  Protec- 
tion, Environmental  protection,  Environmental 
quality. 

The  laws  dealing  with  planning  and  control  of 
pollution  in  England  are  characterized  by  a  prag- 
matic approach  that  tends  to  fragment  the  environ- 
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ment  into  separate  media.  This  seems  to  display 
little  understanding  of  the  extent  to  which  the 
problems  controlled  by  distinct  statutory  codes 
and  administrative  procedures  are  in  fact  intercon- 
nected. The  authors  recommend  the  concept  of  the 
Best  Practicable  Environmental  Option  (BPOE). 
This  concept  has  been  accepted  in  principle  by  the 
government  of  the  United  Kingdom,  and  might 
appear  to  provide  a  measure  of  coordination 
within  the  complicated  web  of  law,  institutions, 
and  policies  governing  the  control  of  pollution. 
The  concept  is  examined  and  evaluated  extensively 
in  the  light  of  the  earlier  device  of  Best  Practicable 
Means  (bpm)  from  which  it  was  developed.  It  is 
concluded  that  BPOE  is  more  powerful  and  of 
wider  applicability  than  bpm,  particularly  if  used 
as  a  standard  setting  and  controlling  mechanism 
instead  of  merely  as  a  coordinating  mechanism. 
(Author's  abstract) 
W87-05357 


HEALTH  RISKS  BY  BACTERIAL  CONTAMI- 
NATION  OF   DRINKING   WATER   FOR   DO- 
MESTIC ANIMALS  AND  PROPOSED  BACTE- 
RIOLOGICAL    STANDARDS     FOR     WATER 
OUALITY   (BAKTERIENBEDINGTE   RISIKEN 
BETM  TRANK-  UND  BRAUCHWASSER  UND 
VORSCHLAGE  FUR  STANDARDS), 
Hohenheim  Univ.,  Stuttgart  (Germany,  F.R.).  Inst, 
fuer  Tiermedizin  und  Tierhygiene. 
For  primary  bibliographic  entry  see  Field  5F. 
W87 -05371 


RISKS     FOR     DRINKING     AND     APPLIED 

WATER   CONDITIONED   BY   VIRUSES   AND 

SUGGESTION  FOR  STANDARDS  (VIRUSBE- 

DTNGTE      RISIKEN      BEI      TRANK-      UND 

BRAUCHWASSER   UND  VORSCHLAGE  FUR 

STANDARDS), 

Munich  Univ.  (Germany,  F.R.).  Fachbereich  Me- 

dizin. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05372 


HYGIENIC  ASPECTS  OF  WATER  USED  AT 
DAIRY  FARMS  (ZUR  HYGIENE  DES 
BRAUCHWASSERS  BEI  DER  MILCHERZEU- 
GUNG), 

Tieraerztliche   Hochschule  Hannover  (Germany, 

F.R.).   Inst,   fuer  Hygiene   und  Technologie  der 

Milch. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-05373 


EVALUATION  OF  POLLUTION  CONTROL 
LEGISLATION  IN  INDIA, 

C.  M.  Abraham,  and  A.  Rosencranz. 

Columbia  Journal  of  Environmental  Law,  Vol.  11, 

No.  1,  p  101-118,  Spring  1986.  86ref. 

Descriptors:  *Legal  aspects,  'Water  pollution  con- 
trol, 'Legislation,  'India,  *  Environmental  protec- 
tion, *Environmental  policy,  'Administration,  Pro- 
tection, Planning,  Political  constraints,  Jurisdic- 
tion, Administrative  agencies,  Public  policy,  Law 
enforcement,  Policy  making,  Decision  making, 
Public  participation,  Standards,  Adjudication  pro- 
cedure. 

Weaknesses  are  pointed  out  in  India's  statutory 
scheme  for  environmental  protection.  Among 
topics  discussed  in  this  review  are  the  structure  of 
the  government,  early  responses  to  pollution,  the 
significance  and  prospective  impact  of  India's  pol- 
lution control  laws,  consent  administration,  consti- 
tution of  the  Central  and  State  Boards,  public 
participation,  obstacles  to  judicial  review,  and  the 
setting  of  standards.  It  is  concluded  that  the  coun- 
try's bureaucratic  structure  is  not  entirely  inad- 
equate. The  main  problem  lies  in  non-enforcement 
of  existing  laws;  leadership  and  funding,  together 
with  certain  changes  in  structure  and  enforcement, 
could  enable  India  to  approach  the  goals  set  forth 
at  the  United  Nations'  environmental  conference  in 
Stockholm  in  1972.  (Doria-PTT) 
W87-05378 


PLAYING  THE  ACTD  RAIN  GAME:  A  STATE'S 
REMEDIES, 


For  primary  bibliographic  entry  see  Field  6E. 
W87-05380 


STATE  AND  FEDERAL  LAND  USE  REGULA- 
TION: AN  APPLICATION  TO  GROUNDWAT- 
ER AND  NONPOINT  SOURCE  POLLUTION 
CONTROL, 

J.  C.  Buresh. 

The  Yale  Law  Journal,  Vol.  95,  No.  7,  p  1433- 

1458,  June  1986.  139  ref. 

Descriptors:  *Water  law,  'Water  pollution 
sources,  *Land  use,  'Regulations,  'State  jurisdic- 
tion, 'Federal  jurisdiction,  'Groundwater  pollu- 
tion, 'Water  pollution  control,  'Nonpoint  pollu- 
tion sources,  'Legal  aspects,  Social  aspects, 
Zoning,  Water  pollution,  Protection,  Environmen- 
tal protection,  Economic  aspects,  Planning,  Deci- 
sion making,  Policy  making,  Public  policy,  Legis- 
lation, Law  enforcement,  Administration,  Admin- 
istrative agencies. 

Groundwater  contamination  and  nonpoint  source 
pollution  of  ground  and  surface  waters  are  two  of 
the  most  significant  environmental  problems  of  the 
1980s.  Nevertheless,  because  both  types  of  pollu- 
tion are  intimately  related  to  land  use,  Congress 
and  state  governments  are  reluctant  to  regulate 
them,  since  land  use  is  commonly  considered  a 
purely  local  concern.  It  is  argued  that  this  reluc- 
tance is  no  longer  justified.  The  legal  doctrines  and 
policy  approaches  developed  by  states  to  deal  with 
the  inadequacies  of  land  use  regulation  in  its  envi- 
ronmental context  can  and  should  be  applied  to 
groundwater  and  nonpoint  source  pollution  con- 
trol. It  is  also  suggested  that,  because  the  federal 
water  pollution  control  effort  cannot  succeed  with- 
out effective  control  of  groundwater  and  nonpoint 
source  pollution,  federal  water  pollution  control 
legislation  must  explicitly  encourage  and  direct 
state  regulation  of  defects  in  the  local  land  use 
decision  making  process.  (Author's  abstract) 
W87-05382 


GLOBAL  WATER  ISSUES, 

For  primary  bibliographic  entry  see  Field  6B. 
W87-05386 


IRRIGATION  MANAGEMENT  FOR  SOIL  SA- 
LINITY CONTROL:  THEORIES  AND  TESTS, 

Volcani  Inst,  of  Agricultural  Research,  Bet-Dagan 

(Israel).  Inst,  of  Soil  and  Water. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05420 


DETERMINATION  OF  THE  PERMISSIBLE 
AMOUNT  OF  LIQUID  ANIMAL  WASTE  AP- 
PLIED TO  SOIL  FILTERS, 

Gdansk  Technical  Univ.  (Poland).  Inst,  of  Hyrdo- 

technics. 

P.  J.  Kowalik,  and  H.  Obarska-Pempkowiak. 

Agricultural  Water  Management  AWMADF,  Vol. 

10,  No.  4,  p  313-326,  December  1985.  9  fig,  26  ref. 

Descriptors:  'Animal  wastes,  'Water  pollution 
prevention,  'Wastewater  treatment,  'Soil  filters, 
'Biological  oxygen  demand,  'Soil  porosity, 
Wastes,  Filters,  Oxidation,  Oxygen,  Chemical 
oxygen  demand,  Oxygen  demand,  Organic  wastes, 
Mathematical  equations,  Pollution  load,  Zones. 

Protection  against  water  pollution  by  agricultural 
wastes  makes  decomposition  of  organic  effluents 
necessary.  The  problem  of  oxidation  of  liquid 
animal  wastes  in  soil  filters  is  described.  The 
theory  of  oxygen  diffusion  in  soil  in  which  the 
oxygen  consumption  rates  vary  with  time,  was 
applied  to  determine  the  aerobic  and  anaerobic 
zones  in  the  irrigated  soil  profile.  The  results  of 
calculations  for  different  biochemical  oxygen  de- 
mands (BOD)  of  pig  slurry  and  for  different  soil 
air-filled  porosity  (eta  sub  g)  allow  the  determina- 
tion of  maximum  BOD  loads  for  the  given  air 
porosity  of  soils.  The  permissible  amount  of  organ- 
ic pollutants  as  BOD  sub  5  in  wastewater  is  0.2  kg/ 
cu  m  for  eta  sub  g  =  0.10  cu  m/cu  m,  BOD  sub  5 
=  0.9  kg/cu  m  for  eta  sub  g  =  0.20  cu  m/cu  m, 
and  BOD  sub  5  =  2.75  kg/cu  m  for  eta  sub  g  = 
0.30  cu  m/cu  m.  These  limits  were  obtained  under 


several  assumptions,  such  as  uniform  distribution 
of  air-filled  porosity  in  the  upper  part  of  soil, 
oxygen  respiration  of  soil  similar  to  that  of  pig 
slurry,  aerobic  zone  present  in  the  upper  50  cm  of 
the  soil  profile,  and  irrigation  every  5  days.  (Au- 
thor's abstract) 
W87-05436 


ENGINEERING  AND  LEGAL  RAMIFICA- 
TIONS OF  GROUNDWATER  CONTAMINA- 
TION -  A  CASE  STUDY, 

Dufresne-Henry,  Inc.,  Concord,  MA. 

G.  R.  Allan. 

Journal  of  the  Institution  of  Water  Engineers  and 

Scientists  JIWSDI,   Vol.   40,   No.   5,   p  409-414, 

October  1986.  2  fig. 

Descriptors:  'Groundwater  pollution,  'Water  law, 
•Trichloroethylene,  'Water  wells,  'Legal  aspects, 
Interception,  Massachusetts. 

The  town  of  Groveland,  Massachusetts,  lost  its 
entire  water  supply  (two  gravel-packed  wells)  due 
to  trichloroethylene  contamination  of  18  ppb  and 
10  ppb,  respectively.  The  town  has  since  replaced 
these  sources  with  a  new  pumping  station.  The 
areas  of  contamination  were  determined  by  a  field 
program  and  a  restoration  effort  (interceptor  wells) 
was  designed  and  implemented.  Legal  aspects  of 
this  case  also  are  discussed.  (Roches ter-PTT) 
W87-05559 


STATISTICAL  METHODS  FOR  CALCULAT- 
ING EFFLUENT  DISCHARGE  CONSENTS, 

R.  W.  Crabtree,  and  I.  D.  Cluckie. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  81,  Part  2,  p  535-548,  December 

1986.  1  fig,  9  tab,  17  ref.  SERC  (England)  Grant 

GR/B/87870. 

Descriptors:  'Effluent  limitations,  'England, 
•Wales,  'Statistical  models,  'Rivers,  'water  qual- 
ity, Water  pollution  control,  Monte  Carlo  method, 
Mass  balance  equation,  Consent  setting  methods. 

Several  disadvantages  were  identified  in  a  survey 
and  evaluation  of  the  main  consent  setting  tech- 
niques used  by  the  regional  water  authorities  in 
England  and  Wales.  Within  a  probabilistic  frame- 
work of  river  quality  management  and  pollution 
control,  consents  should  be  set  to  meet  local  re- 
quirements such  that  the  desired  quality  down- 
stream of  a  discharge  is  met.  Existing  consent 
setting  methods  may  be  unsuitable  or  invalid  in  this 
context.  A  new  scheme  of  consent  setting,  based 
on  Monte-Carlo  simulation  of  the  mass  balance 
equation,  was  developed.  It  mixes  the  appropriate 
distributions  of  the  input  data.  The  consent  is  then 
specified  from  the  best  statistical  estimate  of  the  95 
percentile  of  the  resulting  distribution.  The  majori- 
ty of  consents  set  using  this  scheme,  applied  to  33 
sewage  treatment  works,  were  less  conservative 
than  the  consents  calculated  using  the  techniques 
in  common  use.  (Author's  abstract) 
W87-05566 


DRINKING  WATER  ADDITIVES  PROGRAM, 

N.  I.  McClelland,  and  D.  A.  Gregorka. 

Water  Engineering  and  Management  WENMD2, 

Vol.  133,  No.  12,  p  18-20,  December  1986.  1  fig. 

Descriptors:  'Drinking  water,  'Additives,  'Na- 
tional Sanitation  Foundation,  'Environmental  Pro- 
tection Agency,  'Water  quality  standards,  Admin- 
istrative regulations. 

Development  by  the  National  Sanitation  Founda- 
tion (NSF)  and  a  consortium  of  organizations  of 
the  Drinking  Water  Additives  Program  sponsored 
by  the  Environmental  Protection  Agency  is  ex- 
plained. Funding,  program  objectives,  the  stand- 
ards development  process,  program  scope,  sched- 
ule, and  fees  are  described,  and  the  product  listing 
program  and  the  problem  of  product  grandfather- 
ing are  discussed.  The  program  will  provide  a 
single  method  of  listing  products  established  as 
'safe'  for  use  with  drinking  water.  Participation 
will  be  voluntary  and  standards  will  be  updated 
using  established,  objective,  consensus  procedures. 
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Following  adoption  of  the  Drinking  Water  Addi- 
tive Standards,  NSF  will  offer  various  services, 
including  testing,  evaluation,  and  listing  of  prod- 
ucts; authorization  to  use  and  advertise  with  au- 
thorized, recognized  NSF  marks,  and  follow-up  re- 
evaluation  and  sampling  as  required.  (Rochester- 
PTT) 
W87-05570 


NEIGHBORLY      HABITS      AFFECT      HOW 
EUROPE  HANDLES  SLUDGE, 

International  Construction,  Sutton  (England). 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05571 


IN  SITU  TREATMENT  OF  GROUND  WATER 
BY  THE  SUBTERRA  METHOD, 

E.  Groba,  and  C.  Vogler. 

Water  Well  Journal  WWJOA9,  Vol.  40,  NO.  1 1,  p 

61-62,  November  1986.  1  fig. 

Descriptors:  •Groundwater  pollution,  'Water  pol- 
lution treatment,  'Aeration,  'Water  treatment, 
•Aquifers,  'Injection  wells,  *SUBTERRA  system, 
Ammonia,  Nitrate,  Organic  pollutants. 

The  SUBTERRA  system  of  oxygen  injection 
treats  water  underground  to  yield  the  following 
benefits:  reversal  of  water  quality  deterioration 
resulting  from  subsurface  pollutants  such  as  NH4, 
N03,  or  organic  pollutants;  increase  the  capacity 
of  the  production  system  (gravel  pack,  screens, 
pump,  piping)  by  decreasing  dissolved  iron  and 
manganese;  and  enhance  natural  purification  of 
groundwater.  The  approach  uses  two  wells.  One 
well  draws  water  of  which  70-85%  is  used  by  the 
consumer  and  the  other  well  is  used  to  inject  the 
remaining  15-30%  of  the  water  back  into  the  aqui- 
fer after  it  is  oxygenated  with  atmospheric  oxygen. 
The  roles  of  the  two  wells  reverse  periodically, 
depending  on  the  contact  time  required  for  ade- 
quate treatment.  If  more  wells  are  needed,  the 
SUBTERRA  treatment  program  can  be  expanded 
to  up  to  35  wells,  grouped  in  sets  of  5  wells  each 
according  to  hydraulic  characteristics.  A  computer 
coordinates  the  treatment  cycle  in  multiwell  sys- 
tems. (Rochester-PTT) 
W87-05579 


DISASTER  STRDIES  CITY  OF  HERMITAGE 
TORNADO  OF  MAY  31, 1985, 
J.  A.  Augustine. 

Water  Pollution  Control  Association  of  Pennsylva- 
nia Magazine,  Vol.  20,  No.  1,  p  5-6,  January- 
February  1987. 

Descriptors:  'Tornadoes,  'Pennsylvania, 

•Wastewater  facilities,  'Disasters,  Emergency 
management,  Insurance,  Storms,  Storm  damage. 

The  effects  of  a  tornado  on  the  Hermitage,  Penn- 
sylvania, water  pollution  control  included  loss  of 
electric  power,  degradation  of  treatment  ability  to 
only  primary  treatment  (sludge  settling),  and  addi- 
tional expenses  for  rented  equipment,  gasoline,  and 
overtime  for  staff.  Steps  to  be  taken  to  recoup 
disaster-related  expenses  from  the  federal,  state, 
and  local  governments  and  private  insurance  carri- 
ers are:  (1)  file  notice  of  interest  through  highest 
elected  official;  (2)  obtain  damage  report  from  U.S. 
Army  Corps  of  Engineers;  (3)  file  a  documented 
Damage  Assessment  Report;  and  (4)  compile  docu- 
mentation of  actions  and  expenses,  and  retain  all 
records.  (Rochester-PTT) 
W87-05580 


EFFECTS  OF  ADVANCED  WASTEWATER 
TREATMENT  ON  RIVER  WATER  QUALITY, 

Akron  Univ.,  OH.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-05608 


INEXPERTENCED         WORKERS         INJURY 
PRONE, 

Water  Pollution  Control  Federation,  Alexandria, 

VA. 

S.  J.  Hadeed. 

Operations  Forum,  Vol.  3,  No.  12,  p  8-13,  Decem- 


ber 1986.  6  fig,  6  tab. 

Descriptors:  'Surveys,  'Safety,  'Accidents,  'Em- 
ployee training,  'Training,  'Wastewater  treatment, 
Education,  Wastewater,  Wastewater  facilities, 
Hazards. 

Data  taken  from  WPCF's  1986  Safety  Survey  re- 
vealed that  the  majority  of  wastewater  injuries 
were  caused  by  non-certified  workers  with  0  to  5 
years  of  work  experience.  The  wastewater  field 
remained  the  most  dangerous  career  fields  since  it 
had  the  highest  incidence  of  injuries  among  all 
industries.  Figures  were  presented  for  the  number 
of  injuries  to  various  parts  of  the  body,  the  types  of 
injuries,  and  the  wastewater  systems  in  which  the 
accidents  occurred.  A  major  issue  which  arose  as  a 
result  of  the  study  was  the  role  of  certification  and 
training  programs  and  how  they  affected  safety 
performance.  For  the  sixth  consecutive  year,  sys- 
tems with  formal  safety  programs  averaged  3.3 
disabling  injuries  as  compared  to  0.5  for  systems 
without  such  programs.  Non-certified,  inexperi- 
enced employees  appeared  to  be  principally  in- 
volved in  the  majority  of  the  accidents;  most  of 
those  involved  were  employed  at  larger  facilities 
with  formal  safety  programs.  (Wood-PTT) 
W87-05609 


LOW-COST  LAB  WORK, 

J.  W.  Boyd,  and  T.  W.  Farrill. 
Operations  Forum,  Vol.  3,  No.  12,  p  22-24,  De- 
cember 1986.  2  fig,  1  tab. 

Descriptors:  'Pollutant  identification,  'Colorime- 
try,  'Laboratory  equipment,  'Cost  analysis,  'Test- 
ing procedures,  Wastewater  treatment, 
Wastewater,  Economic  benefits,  Costs,  Economic 
aspects,  Estimated  costs,  Wastewater  facilities, 
Metals,  Ions,  Standards,  Specifications. 

Producing  laboratory  results  acceptable  to  regula- 
tory agencies  is  costly  for  any  wastewater  treat- 
ment plant,  but  it  can  be  a  serious  financial  burden 
for  small  plants,  especially  for  those  receiving 
wastes  from  metal  platers  and  similar  industries. 
However,  it  was  found  that  colorimetric  test  meth- 
ods for  metal  ions  offer  a  way  to  comply  with  the 
U.S.  Environmental  Protection  Agency's  (EPA) 
pretreatment  and  National  Pollution  Discharge 
Elimination  System  (NPDES)  testing  requirements 
and  still  remain  within  the  budget.  Colorimetric 
testing,  or  colorimetry,  involves  the  use  of  labora- 
tory reagents  that  produce  a  color  when  they  react 
with  specific  chemicals  or  ions.  The  depth  of  color 
produced  is  proportional  to  the  concentration  of 
the  test  substance.  A  sample  of  savings  expected  by 
one  facility  and  common  errors  in  checking  for 
accuracy  were  presented.  (Wood-PTT) 
W87-05611 


BIOLOGICAL  METHODS  FOR  THE  RESTO- 
RATION OF  CONTAMINATED  AQUEFERS, 

Rice  Univ.,  Houston,  TX.  Dept.  of  Environmental 

Science  and  Engineering. 

M.  D.  Lee,  and  C.  H.  Ward. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  4,  No.  6,  p  743-750,  1985.  1  fig,  1 

tab,  34  ref. 

Descriptors:  'Biological  water  treatment, 
'Aquifers,  'Groundwater,  'Water  treatment,  'Re- 
views, 'Biodegradation,  'Organic  compounds, 
Microorganisms,  Oxygen,  Nutrients,  Acclimatiza- 
tion, Bacteria,  Field  tests. 

Contamination  of  aquifers  is  a  serious  threat  to 
groundwater  supplies.  Once  an  aquifer  is  contami- 
nated, it  may  remain  so  for  many  years.  Biological 
methods  for  restoring  aquifers  polluted  by  organic 
compounds  offer  a  promising  solution.  Techniques 
such  as  in  situ  treatment  by  stimulating  the  indige- 
nous microbial  population  or  withdrawal  of  the 
contaminated  groundwater  and  treatment  by  con- 
ventional wastewater  treatment  processes  have 
been  used  successfully.  Mutant  and  acclimated 
microorganisms  can  be  used  in  these  systems  in 
attempts  to  increase  the  rate  of  degradation  of 
recalcitrant  compounds.  Stimulation  of  the  indige- 
nous microbial  population  by  the  addition  of 
oxygen  and  nutrients  has  been  shown  to  be  effec- 
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tive  in  the  removal  of  petroleum  products,  iron  and 
manganese,  and  organic  solvents.  Acclimated  and 
mutant  strains  of  bacteria  have  been  inoculated 
into  treatment  reactors  and  into  soil  to  degrade 
various  organic  chemicals.  Polluted  groundwater 
also  has  been  withdrawn  and  treated  by  activated 
sludge  processes.  While  some  of  these  processes 
have  not  been  adequately  tested  under  field  condi- 
tions and  may  be  limited  in  applicability,  biological 
methods  are  effective  in  restoring  some  contami- 
nated aquifers.  (Author's  abstract) 
W87-05632 


METABOLIC  DIVERSITY  AND  ACITVITY  OF 
HETEROTROPHIC  BACTERIA  IN  GROUND 
WATER, 

Dayton  Univ.,  OH.  Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05634 


NATIONAL     ENVIRONMENTAL     POLICDZS 
AND  RESEARCH  PROGRAMS:  A  COMPARI- 
SON AMONG  SELECTED  COUNTRIES. 
MITRE  Corp.,  McLean,  VA. 
Technomic  Publishing  Co.,  Inc.,  Lancaster,  Penn- 
sylvania, 1983.  160  p. 

Descriptors:  'International  commissions,  'Envi- 
ronmental protection,  'Environmental  policy, 
'Waste  management,  'Water  pollution  prevention, 
Air  pollution,  Noise,  Wildlife  conservation,  Wild- 
life management,  International  agreements,  Water 
pollution  control,  Water  quality  management. 

Environmental  policies,  environmental  protection 
strategies,  major  environmental  issues,  and  re- 
search organizations  and  programs  in  Canada,  the 
Federal  Republic  of  Germany,  Japan,  Sweden,  the 
United  Kingdom,  and  the  United  States  are  re- 
viewed. Environmental  protection  strategies  dis- 
cussed relate  to  air  pollution,  water  pollution, 
noise,  waste  management,  and  the  protection  of 
wilderness  values.  Canada's  environmental  con- 
cerns have  historically  been  related  to  its  extensive 
land  and  abundant  waters.  There  is  increasing  rec- 
ognition of  Canada's  leadership  in  environmental 
assessment.  The  environmental  policies  of  the  Fed- 
eral Republic  of  Germany  are  directly  tied  to  its 
geographical  and  historical  position  as  a  center  for 
economic  and  industrial  development.  An  emerg- 
ing environmental  principle  in  the  Federal  Repub- 
lic of  Germany  is  that  of  pollution  prevention.  In 
Japan,  priority  has  been  given  to  the  abatement  of 
air  pollution  and  to  the  control  of  toxic  substances. 
Overall  national  policy  in  Sweden  focuses  on  pres- 
ervation of  the  unique  wilderness  characteristics  of 
the  country.  The  United  Kingdom  supports  a 
system  of  voluntary  compliance  to  protect  the 
environment.  British  environmental  laws  and 
public  concerns  focus  a  great  deal  of  attention  on 
the  preservation  of  rural  amenities  from  impact  by 
development.  The  United  States  relies  on  precisely 
defined  pollution  control  standards  to  protect  the 
environment.  Some  major  policies  and  issues 
which  will  require  international  cooperation  in  the 
future  (tourism,  acid  rain,  carbon  dioxide,  ozone, 
and  forest  losses)  are  discussed.  (Geiger-PTT) 
W87-05715 


HISTORICAL  BLM  MANGOS  SHALE  MAN- 
AGEMENT EN  NW,  CO., 

Bureau  of  Land  Management,  Meeker,  CO. 
C.  W.  Leet. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  2-18  to  2- 
27,  2  tab,  9  ref. 

Descriptors:  'Water  quality  control,  'Mancos 
Shale,  'Colorado,  'Wolf  Creek,  'Erosion  control, 
Watersheds,  Runoff  rates,  Salinity,  Soil  stabiliza- 
tion. 

The  Bureau  of  Land  Management  (BLM)  has  been 
implementing  salinity  and  erosion  control  struc- 
tures in  the  Lower  Wolf  Creek  (LWC)  watershed 
for  the  past  40  years.  The  LWC  watershed  has  a 
semi-arid  climate  and  sparse  vegetation.  It  is  char- 
acterized  by   highly   erodible    Mancos   Shale,    a 
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marine  sedimentary  formation  that  is  exposed  on 
the  surface  and  contains  a  high  concentration  of 
soluble  salts.  In  this  31,858-ha  (78,720-acre)  water- 
shed, about  80  projects  have  been  completed  to 
reduce  erosion  which  accelerated  because  of  over- 
grazing by  cattle,  sheep,  and  horses,  from  approxi- 
mately 1897  tp  1936.  Project  work  was  started  in 
1938  by  the  Civilian  Conservation  Corps  (CCC) 
and  has  continued  sporadically  by  the  BLM  to  the 
present.  Stabilization  techniques  include  contour 
furrows,  reseedings,  spreader  dikes,  detention  and 
retention  dams,  pit  reservoirs,  and  gully  plugs. 
Many  of  the  original  erosion  control  projects  have 
silted  full,  but  most  are  still  functional  in  slowing 
runoff  velocities  and  depositing  sediment.  Some  of 
the  old  reservoirs  have  spillways  that  are  too  steep, 
and  the  spillways  are  eroding  into  the  existing 
reservoirs  and  are  threatening  the  stability  of  the 
stored  sediment.  In  1984  the  Lower  Creek  Water- 
shed Management  Plan  (LWC  WMP)  was  written 
to  develop  a  systematic  approach  to  salinity  and 
erosion  control  from  the  discontinuous  and  contin- 
uous gully  systems  on  the  Mancos  Shale  Forma- 
tion. The  watershed  was  divided  into  treatment 
units  for  project  implementation.  Hypalon  drop 
structures  and  new  pit  reservoirs  are  being  de- 
signed for  construction  in  1985,  and  in  the  future, 
as  funds  become  available  for  salinity  control,  and 
for  the  establishment  of  riparian  habitat.  (See  also 
W87-0574O)  (Author's  abstract) 
W87-05752 


SEDIMENT  AND  FORESTRY  PRACTICES  IN 
THE  SOUTH, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05753 


HYDROPOWER  IMPACTS  ON  EROSION  AND 
SEDIMENTATION, 

Corps  of  Engineers,  Kansas  City,  MO.  Kansas  City 

District. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05768 


MISSOURI  RD/ER  AGGRADATION  AND  DEG- 
RADATION TRENDS, 

Army  Engineer  District,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05784 


COLORADO  RD/ER  SEDIMENT  TRANSPORT 
IN  GRAND  CANYON, 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05786 


CHANNEL  ADJUSTMENTS  OF  THE  LOWER 
COLORADO  RD/ER, 

Bureau  of  Reclamation,  Boulder  City,  NV. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05802 


OFFSITE  SEDIMENT  IMPACTS  USING  BASIN 
SCALE  SIMULATION, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05821 


PRIORITIZING  SURFACE  WATER  QUALITY 
PROBLEMS, 

Agricultural  Research  Service,  Morris,  MN. 
C.  A.  Onstad,  R.  A.  Young,  D.  D.  Bosch,  and  W. 
P.  Anderson. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  302-310,  1 
fig,  2  tab,  1 1  ref. 

Descriptors:  *Water  quality,  •Surface  water, 
•Sediment  transport,  *Path  of  pollutants,  Simula- 
tion analysis,  Flow  patterns,  Nitrogen,  Phospho- 
rus, Chemical  oxygen  demand,  Model  studies. 

A  procedure  was  developed  to  establish  priorities 
for  potential  water  quality  problems  from  agricul- 


tural watersheds.  The  procedure  simulates  flow 
and  transport  of  sediment,  nitrogen,  phosphorus, 
and  COD  at  points  of  interest  within  a  watershed 
including  the  watershed  outlet.  Single  storm  events 
defined  in  terms  of  frequency  and  duration  drive 
the  model.  The  model  uses  geographic  cells  of  data 
units  at  a  resolution  of  1  to  16  ha  to  represent 
upland  and  channel  conditions.  Within  the  frame- 
work of  geographic  cells,  runoff  characteristics  are 
simulated  together  with  the  transport  processes  of 
sediment,  nutrients,  and  COD.  This  framework 
permits  the  flow  at  any  point  in  the  watershed  to 
be  examined.  In  this  manner,  upland  sources  con- 
tributing to  a  potential  problem  can  be  identified 
and  priorities  set  for  initiating  remedial  measures  to 
improve  water  quality  most  effectively.  (See  also 
W87-05791)  (Author's  abstract) 
W87-05822 


ENVIRONMENTAL  ASPECTS  OF  SEDIMEN- 
TATION, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05834 


NUTRIENT     TRANSPORT     BY     SEDIMENT 
FROM  PINE  FORESTS, 

Southern  Forest  Experiment  Station,  Oxford,  MS. 

Forest  Hydrology  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05841 


HYPSOGRAPHS:   BASIC  TOOLS   FOR  LAKE 
MANAGEMENT  AND  MONITORING, 

Environmental   Protection   Agency,   Washington, 
DC.  Office  of  Water  Planning  and  Standards. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05873 


REGIONAL  REFERENCE  SITES:  A  METHOD 
FOR  ASSESSING  STREAM  POTENTIALS, 

Northrop  Services,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05874 
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SALINITY    CONTROL    AND    DRAINAGE    IN 
NORTHERN  VICTORIA  (AUSTRALIA), 

Victoria  State  Rivers  and  Water  Supply  Commis- 
sion, Armadale  (Australia). 
For  primary  bibliographic  entry  see  Field   5G. 
W87-05194 


CONTROLLING  SALINITY  IN  THE  COLORA- 
DO RD/ER  BASIN,  THE  ARH)  WEST, 

Bureau  of  Reclamation,  Denver,  CO.  Colorado 

River  Water  Quality  Office. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05196 


SALINITY  CONTROL  BY  PUMPING  AND 
DEEP  WELL  INJECTION  -  THE  PARADOX 
VALLEY  UNIT, 

Bureau  of  Reclamation,  Durango,  CO. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-05197 


AQUATRAIN  PD7ELINE  SYSTEM, 

Bureau  of  Reclamation,  Denver,  CO.  Office  of 

Saline  Water  Transport  and  Use. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-05210 


SALT  GRADIENT  SOLAR  PONDS. 

Corps  of  Engineers,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  3C. 

W87-05211 


ISSUES  IN  GROUNDWATER  MANAGEMENT. 

Texas  Univ.   at  Austin.  Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05219 


SOME  CHALLENGES  AND  OPPORTUNITIES 
IN  GROUNDWATER  MANAGEMENT, 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05228 


DEMOGRAPHIC  AND  SOCIAL  DIMENSIONS 
OF  GROUNDWATER  USE  AND  MANAGE- 
MENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  ol 
Rural  Sociology. 

For  primary  bibliographic  entry  see  Field  6D, 
W87-05237 


LARGE-SCALE     OPTIMIZATION      MODELS 
FOR  GROUNDWATER  MANAGEMENT, 

Texas  Univ.  at  Austin.  Dept.  of  Civil  Engineering 
For  primary  bibliographic  entry  see  Field  4B. 

W87-05240 


USE  OF  CUMULATD/E  SUM  ANALYSIS  TC 
ASSESS  POLICY  IMPACTS  ON  THE  RD/EI 
EBBW,  WALES, 

University  Coll.  of  Wales,  Aberystwyth.  Dept.  o: 

Botany  and  Microbiology. 

For  primary  bibliographic  entry  see   Field   5G 

W87-05345 


FNTERACTD/E  COMPUTER  GRAPHICS 
BASED  MULTIOBJECTTVE  DECISION 
MAKING  FOR  REGIONAL  GROUNDWATEI 
MANAGEMENT, 

Arkansas  Univ.,  Fayetteville.  Dept.  of  Agriculture 

Engineering. 

B.  Datta,  and  R.  C.  Peralta. 

Agricultural  Water  Management  AWMADF,  Vol 

11,  No.  2,  p  91-116,  April  1986.  14  fig,  2  tab,  17  rel 

Descriptors:  *Groundwater  management 

•Groundwater,  'Computers,  *Model  studies,  *De 
cision  making,  *Aquifers,  Agriculture,  Alternate 
planning,  Rice,  Arkansas,  Mathematical  equation! 
Mathematical  studies,  Water  use,  Costs,  Selectiv 
withdrawal,  Pumping. 

A  comprehensive  set  of  procedures  by  which  deci 
sion-makers  can  select  a  single  strategy  from  a  sc 
of  alternative  strategies  is  presented.  Application  c 
these  procedures  in  developing  a  regional  conjunc 
five  water  management  strategy  for  an  importae 
rice  producing  area  in  Arkansas,  U.S.A.,  is  d« 
scribed.  The  importance  of  interactive  decision 
making  and  efficient  presentation  of  informatio 
through  graphics  and  computations  is  also  demoi 
strated.  The  optimization  model  considers  two  di 
ferent  objectives:  rninimization  of  the  total  cost  c 
water  use  (including  opportunity  cost  due  to  loss  i 
agricultural  production  caused  by  non-availabilit 
of  water);  and  maximization  of  total  withdraw! 
(pumping)  from  the  aquifer.  Application  of  th 
surrogate  worth  tradeoff  method  together  wit 
interactive  computer  graphics  display  of  relevai 
information  is  presented  as  part  of  the  proceduH 
for  selecting  a  regional  sustained  groundwatt 
withdrawal  strategy.  (Author's  abstract) 
W87-05447 


STOCHASTIC  IMPACTS  ON  FARMING:  I 
SEASONALLY  CONTINUOUS  PROBABDUT 
DISTRIBUTIONS, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-05529 


STOCHASTIC  IMPACTS  ON  FARMING:  U 
SIMULATION  OF  SEASONAL  VARIATION  O 
CLIMATIC  RISK, 

Agricultural  Research  Service,  Watkinsville,  Ol 
For  primary  bibliographic  entry  see  Field  3F. 
W87-O5530 
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WATER  BALANCE  COMPUTATION  EM  WEST 
AFRICA:  PROBLEMS  AND  PROSPECTS, 

Lagos  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05739 


6B.  Evaluation  Process 


GLENWOOD-DOTSERO   SPRINGS  SALINITY 
CONTROL  PROJECT, 

URS  Co.,  Denver,  CO. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-05201 


SALINITY  CONTROL  ON  THE  SMOKY  HTLL 
RIVER  EN  CENTRAL  KANSAS, 

Kansas  State  Geological  Survey,  Lawrence. 

For  primary  bibliographic  entry   see  Field   5G 

W87-05202 


LrVTNG  WITH  SALINITY:  AN  EVALUATION 
OF  TWO  POLICY  MEASURES  WITHrN  A  RE- 
GIONAL FRAMEWORK, 

Hebrew  Univ.  of  Jerusalem  (Israel).  Dept.  of  Agri- 
cultural Economics. 
D.  Yaron,  and  A.  Ratner. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  441-454,  1  fig,  4 
tab,  15  ref. 

Descriptors:  'Salinity,  'Policy  making,  'Regional 
analysis,  'Israel,  Saline  water,  Cost  analysis, 
Income,  Management,  Agriculture,  Arid  regions, 
Mathematical  analysis,  Crop  production. 

Yield  and  income  losses  accrued  to  farms  under 
conditions  of  irrigation  with  saline  water  depend  to 
a  considerable  extent  on  the  farms'  crop  mix  and 
the  share  of  the  salinity  sensitive  crops.  When  the 
share  of  the  salinity  sensitive  is  high,  increasing 
salinity  of  irrigation  water  may  become  a  serious 
economic  problem.  Proper  management  of  irriga- 
tion and  the  introduction  of  new  irrigation  technol- 
ogies may  dampen  the  yield  losses,  but  the  adop- 
tion and  application  of  counter-salinity  irrigation 
methods  is  a  slow  and  often  costly  process.  There- 
fore, with  water  salinity  exceeding  a  certain  level, 
income  losses  are  unavoidable.  This  fact  and  the 
general  trend  of  deterioration  of  the  quality  of 
water  resources  prevailing  in  arid  regions  in  nu- 
merous parts  of  the  world  provided  the  back- 
ground and  the  motivation  of  this  paper.  The  paper 
reviews  two  analyses  of  policy  measures  aimed  at 
compensating  for,  or  reducing,  salinity  induced 
losses  in  the  agriculture,  within  a  regional  frame- 
work. The  South  and  the  Negev  regions  of  Israel 
provided  the  empirical  framework  for  the  studies 
referred  to.  (See  also  W87-05165)  (Lantz-PTT) 
W87-05206 


CONJUNCTIVE  MANAGEMENT  OF  GROUND 
AND  SURFACE  WATER  NEW  MEXICO  CASE 
LAW  AND  POLICY  ISSUES, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05232 


ADDITIONAL  LEGISLATIVE  POWERS 
NEEDED  BY  UNDERGROUND  WATER  CON- 
SERVATION DISTRICTS  IN  THE  OGALLALA 
AREA, 

McCleskey,  Harringer,  Brazil!  and  Graf,  Lubbock, 

TX. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05236 


WATER  RESEARCH  IN  AUSTRALIA:  NEW  DI- 
RECTIONS. 

Australian  Water  Resources  Council,  Canberra. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-05251 


WATER  ISSUES  FACING  THE  NATION:  AN 
OVERVTEW. 

General  Accounting  Office,  Washington,  DC. 
GAO/CED-82-83,  May  6,  1982.  General  Account- 
ing Office,  Washington,  DC.  30  p,  2  append. 

Descriptors:  'Economic  aspects,  'Economic  effi- 
ciency, 'Operating  policies,  'Operating  costs, 
•Water  resources  development. 

The  Federal  Government  has  a  tremendous  stake 
in  water  resources  in  terms  of  capital  investment 
and  the  physical  and  economic  well  being  of  the 
Nation.  Traditionally  the  United  States  has  built, 
maintained,  and  operated  massive  public  works 
projects  to  solve  its  wate  problems.  But,  this  solu- 
tion is  becoming  too  expensive.  The  nation  now 
faces  the  dilemma  of  ensuring  adequate  supplies  of 
fresh  water  in  the  face  of  deteriorating  facilities, 
inflating  costs,  and  decreasing  budjets.  This  study 
discusses  the  issues  and  problems  relating  to  water 
resources  and  the  perspective  used  by  the  General 
Accounting  Office  (GAO)  in  organizing  its  related 
audit  efforts.  Five  issues  are  identified  as  requiring 
immediate  attention;  these  are:  what  can  the  feder- 
al government  do  to  help  meet  the  Nation's  water 
needs  and  make  optimal  use  of  its  existing  water 
resources;  are  water  projects  being  developed  and 
rehabilitated  in  the  most  economical  and  efficient 
manner;  are  water  resources  projects  efficiently, 
effectively,  economically,  and  safely  operated; 
how  can  the  Nation's  navigation  system  be  devel- 
oped, operated,  maintained,  and  managed  in  m.ore 
effective,  economical,  and  efficient  ways;  are  cost 
allocations,  repayment,  and  financing  policies  for 
Federal  water  resources  projects  effectively  meet- 
ing todays  needs.  (Author's  abstract) 
W87-05252 


DECENTRALIZATION    OF    RISK    MANAGE- 
MENT: THE  CASE  OF  DRTNKTNG  WATER, 

Abt  Associates,  Inc.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05273 


ECONOMIC  AND  ENVIRONMENTAL  PRIN- 
CIPLES AND  GUIDELINES  FOR  WATER  AND 
RELATED  LAND  RESOURCES  DvIPLEMEN- 
TATION  STUDIES. 

Water  Resources  Council,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6E. 
W87-05324 


GLOBAL  WATER  ISSUES, 

W.  R.  Rangeley. 

Civil  Engineering  CEWRA9,  Vol.  56,  No.  12,  p 

60-62,  December  1986. 

Descriptors:  'Water  supply,  'Water  management, 
'Climates,  'Drought,  'Water  quality  management, 
'Soil  erosion,  'Sedimentation,  Erosion,  Irrigation, 
Conservation,  Water  conservation,  Developing 
countries,  Water  pollution,  Water  supply  develop- 
ment, Water  resources  development,  Irrigation 
practices,  Irrigation  engineering,  Engineering, 
Standards,  Technology,  Water  shortage. 

Five  areas  are  reviewed  where  American  experi- 
ence and  technology  are  of  special  importance  in 
overcoming  engineering  problems  pertaining  to 
global  water  issues.  These  include:  (1)  climatic 
changes  and  drought;  (2)  soil  erosion  and  sedimen- 
tation; (3)  modernizing  the  vast  numbers  of  old 
irrigation  systems,  since  cultivating  new  land  is 
possible  only  through  water  savings  by  existing 
users;  (4)  pollution  and  the  problems  of  water 
quality;  and  (5)  continued  technical  support  for  the 
United  Nations  program,  the  'International  Drink- 
ing Water  Supply  and  Sanitation  Decade'.  (Au- 
thor's abstract) 
W87-05386 


AGENDA  FOk  ECONOMIC  RESEARCH  ON 
FLOOD  HAZARD  MITIGATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05721 


SOCIOLOGY  RESEARCH  NEEDS, 


Denver  Univ.,  CO.  Dept.  of  Sociology. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-05722 


SOCIOLOGY  RESEARCH  NEEDS, 

Denver  Univ.,  CO.  Dept.  of  Sociology. 

T.  Drabek. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in    the    United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p  107- 

133,  1  tab,  73  ref. 

Descriptors:  'Flood  damage,  'Flood  forecasting, 
'Flood  protection,  'Social  aspects,  'Social  impact, 
Social  adjustment,  Social  costs,  Social  needs, 
Social  participation,  Project  planning,  Research 
priorities,  Management  planning,  Flood  plain  man- 
agement, Flood  control,  Education,  Public  policy. 

The  sociological  research  agenda  on  flood  hazard 
mitigation  is  broad,  multifaceted,  and  urgent.  Four 
distinct  phases  of  behavioral  responses  to  flood 
hazard  are  identified:  preparedness/mitigation, 
warning,  emergency  response,  and  recovery  and 
restoration.  The  preparedness/mitigation  phase  in- 
volves policy  formulation  processes,  policy  re- 
sponse, and  individual  perceptions  of  hazard.  The 
flood  warning  phase  includes  operational  con- 
straints such  as  flood  warning  system  implementa- 
tion as  well  as  public  evacuation  plans.  The  emer- 
gency response  phase  requires  research  in  the  de- 
velopment of  a  multiorganizational  response 
system,  emergent  group  processes,  and  helping  be- 
haviors of  family,  therapeutic  communities,  and 
other  agencies.  The  recovery  and  restoration  phase 
encompasses  such  tasks  as  post-flood  community 
decision-making,  examination  of  long-term  impacts 
on  microsystems,  and  the  processes  of  community 
and  organizational  change.  These  recommenda- 
tions are  cost-effective  and  theoretically  additive. 
(See  also  W87-05716)  (Geiger-PTT) 
W87-05722 


POLITICAL  SCIENCE  RESEARCH  ON  FLOOD 
MITIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05723 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 


EVOLUTION  OF  A  COST  SHARING  POLICY 
FOR  FEDERAL  CHLOPJDE  PROJECTS, 

Army  Engineer  Div.  Southwestern,  Dallas,  TX. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05167 


ECONOMIC  EVALUATION  OF  SALINITY 
CONTROL, 

Corps  of  Engineers,  Tulsa,  OK. 
R.  D.  Brown. 

IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  125-134,  2  fig,  2 
ref. 

Descriptors:  'Economic  evaluation,  'Salinity, 
'Water  quality  control,  'Red  River,  River  basins, 
Oklahoma,  Texas,  Arkansas,  Louisiana,  Saline 
water,  Chlorides,  Water  pollution  sources,  Desali- 
nation, Brines,  Project  planning. 

Natural  chlorides  in  the  Red  River  Basin  emit  from 
ten  localized  salt  source  areas  that  make  up  about 
two-thirds  of  the  average  daily  load  of  3,000,000 
kg/day  of  chlorides  entering  Lake  Texoma.  Lake 
Texoma  is  the  only  main  stem  impoundment  on  the 
Red  River  and  lies  downstream  of  the  emission 
areas.  The  natural  salt  pollution  renders  the  basin 
resource  unfit  for  most  beneficial  uses.  Loads  from 
each  of  the  areas  vary  from  about  43,500  kg/day  at 
source  area  X  in  Texas  to  over  353,000  kg/day  at 
source  area  VI  in  the  Oklahoma  portion  of  the 
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basin.  Alternative  concepts  for  the  control  of  the 
brines  developed  in  the  early  planning  stages  pro- 
vided a  wide  variety  of  potential  alternatives. 
These  include  diluting  the  concentrated  flows  with 
imported  fresh  waters,  the  construction  of  desalin- 
ization  plants,  transporting  the  brines  from  the 
emission  areas  to  the  gulf  via  pipeline,  diversion  of 
fresh  water  around  the  salt  emission  areas,  and 
collecting  the  brine  flows  from  the  subsurface  or 
surface  and  disposal  of  the  concentrated  brines  at 
off-site  containment  reservoirs  or  by  deep  well 
injection.  A  methodology  used,  in  part,  to  deter- 
mine the  economic  merit  of  investments  for  remov- 
al of  salt  pollution  in  the  Red  River  is  demonstrat- 
ed. The  approach  was  developed  as  a  basis  to 
formulate  studies  for  the  Red  River  chloride  con- 
trol project.  The  evaluation  demonstrates  the 
amount  of  water  demanded,  when  it  is  to  be  with- 
drawn, and  the  potential  users.  Formulation  studies 
to  determine  the  desirability  of  constructing  pollu- 
tion control  measures  included  not  only  an  eco- 
nomic evaluation,  but  also  environmentl,  social, 
and  technical  considerations.  The  results  of  those 
considerations  showed  that  the  Red  River  chloride 
control  project  should  be  constructed  and  that  the 
estimated  benefit-to-cost  ratio  is  1.6  to  1.  (See  also 
W87-05165)  (Lantz-PTT) 
W87-05176 


AQUATRAIN  PIPELINE  SYSTEM, 

Bureau  of  Reclamation,  Denver,  CO.  Office  of 

Saline  Water  Transport  and  Use. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-05210 


CONNECTIONS  BETWEEN  GROUNDWATER 
AND  ECONOMIC  GROWTH, 

Texas  Univ.  at  Austin.  Graduate  School  of  Busi- 
ness. 
For  primary  bibliographic  entry  see  Field  4B. 

W87-05221 

EDWARDS    UNDERGROUND    WATER    DIS- 
TRICT, 

Fulbright  and  Jaworski,  San  Antonio,  TX. 
For  primary  bibliographic  entry  see  Field  6E. 

W87-05235 


ECONOMIC  IMPLICATIONS  OF  CHANGING 
GROUNDWATER  USE  PATTERNS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
R.  D.  Lacewell,  J.  R.  Ellis,  and  R.  C.  Griffin. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  269-296,  2 
fig,  3  tab,  44  ref. 

Descriptors:  'Groundwater  management,  •Eco- 
nomic aspects,  *Water  use,  *Alternative  water  use, 
•Economic  impact,  Irrigation,  Agriculture,  Water 
resources  development,  Available  water,  Gulf 
Coast  Aquifer,  Edwards  Aquifer,  Winter  Garden 
Aquifer,  San  Antonio  Aquifer. 

In  the  West,  85%  of  total  water  withdrawals  from 
surface  and  ground  sources  are  for  irrigated  agri- 
culture. Adjustments  in  water  use  most  certainly 
will  affect  agriculture,  which  contributes  to  local 
and  regional  economic  activities  such  as  grain  ele- 
vators, transportation,  input  supplies,  food  process- 
ing, and  related  sectors.  Adjustments  in  water 
availability  for  irrigated  agriculture  raise  issues  as 
to  the  effect  on  local  and  regional  communities  as 
well  as  on  economies.  These  economies  may 
remain  strong  yet  patterns  of  community  life  and 
business  change  dramatically.  Such  changes  may 
have  serious  social  effects  on  those  of  a  community 
that  did  not  choose  the  change.  Groundwater  use, 
value  of  water  in  alternative  uses,  economic  im- 
pacts of  adjustment  (on  agriculture,  community 
and  other  economic  sectors)  are  discussed,  with 
special  focus  on  the  Gulf  Coast,  Edwards,  Winter 
Garden  and  San  Antonio  Aquifers.  A  conclusion 
that  evolves  from  this  report  is  that  there  is  no 
single  answer  as  to  the  economic  impacts  of  chang- 
ing groundwater  use  patterns.  The  effect  depends 
upon  the  nature  of  the  aquifer,  characteristics  of 


users,  location,  surface  water  availability,  and 
many  other  factors.  A  few  important  impacts  have 
been  presented  for  three  principal  aquifers  in 
Texas.  These  results  cannot  be  extrapolated  to 
other  regions  or  aquifers.  Each  is  a  separate  issue 
requiring  a  separate  analysis  and  different  manage- 
ment approaches.  (See  also  W87-05219)  (Lantz- 
PTT) 
W87-05238 


HOW  TO  USE  PRIVATIZATION  FOR  A  COM- 
POSTING PROJECT, 

L.  D.  Shubnell. 

Biocycle  BCYCDK,  Vol.  27,  No.  6,  p  44-46,  July 

1986. 

Descriptors:  'Financing,  •Economic  aspects, 
•Sludge  treatment,  *Cost  analysis,  •Bond  issues, 
•Composting,  *Wastewater  treatment  facilities, 
Maryland,  Baltimore,  Contracts. 

The  details  of  the  procurement  and  financing  ac- 
tivities that  led  to  the  Baltimore  City  Composting 
Facility  are  explained.  It  is  based  on  the  presenta- 
tion given  at  the  16th  National  Composting  and 
Waste  Recycling  Conference.  The  project's  con- 
tractual structure  and  interrelationships  among  the 
parties  were  necessary  elements  in  getting  the  bond 
to  a  point  of  being  a  marketable  security  in  the 
public  market.  The  variable  rate/  fixed-rate 
demand  bond  has  many  underpinnings,  and  when 
the  bond  enters  the  public  market  the  investor  sees 
only  the  tip  of  the  iceberg.  However,  this  type  of 
bond  allows  maximum  flexibility  and  deserves  at- 
tention. (Jessick-PTT) 
W87-05302 


COST  COMPARISON  BETWEEN  CONVEN- 
TIONAL AND  DETAINED  DRAINAGE  SYS- 
TEMS, 

UMA  Engineering  Ltd.,  Burnaby  (British  Colum- 
bia). 

For  primary  bibliographic  entry  see  Field  4A. 
W87-O5470 

SOCIAL  BURDEN  OF  WEATHER  AND  CLI- 
MATE HAZARDS, 

Colorado  Univ.  at  Boulder.  Natural  Hazards  Re- 
search and  Applications  Information  Center. 
W.  E.  Riebsame,  H.  F.  Diaz,  T.  Moses,  and  M. 
Price. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  11,  p  1378-1388,  Novem- 
ber 1986.  7  fig,  4  tab,  81  ref. 

Descriptors:  *Social  impact,  *Hazards,  •Climatolo- 
gy, *Social  costs,  United  states,  Tropical  storms, 
Hurricanes,  Flood  damage,  Tornadoes,  Mortality, 
Qualitative  analysis. 

Socioeconomic  vulnerabilities  and  impacts  associ- 
ated with  weather  and  climate  hazards  in  the 
United  States  are  assessed.  Trends  in  death  and 
economic  losses  resulting  from  tornadoes,  tropical 
storms  and  hurricanes,  and  floods  (including  flash 
floods)  are  presented.  To  the  extent  possible,  death 
statistics  are  normalized  by  the  population  at  risk 
and  loss  data  are  adjusted  for  inflation.  The  results 
suggest  a  significant  decline  in  deaths  attributed  to 
tornadoes  and  hurricanes  at  the  same  time  that 
property  damage  has  increased.  In  contrast,  both 
deaths  and  losses  due  to  floods  have  increased 
substantially  in  the  past  few  decades.  A  qualitative 
assessment  of  the  effects  of  socioeconomic  trends 
on  the  nation's  sensitivity  to  atmospheric  hazards 
and  the  need  for  better  information  about  these 
hazards  showed  mixed  impacts  on  vulnerability  (ie, 
some  trends  decrease  vulnerability  while  others 
increase  it),  but  the  impact  on  information  needs 
was  nearly  uniformly  greater.  More  emphasis 
should  be  given  to  the  following  activities:  (1) 
improve  the  use  of  weather  and  climate  informa- 
tion by  emergency  managers;  (2)  develop  better 
impact-assessment  methods,  and  (3)  explore  new 
ways  to  reduce  future  property  losses.  (Author's 
abstract) 
W87-05546 


DESIGN     ASSUMPTIONS     KEY     TO     EGG- 
SHAPED  DIGESTER  COSTS, 


Pitt-Des  Moines,  Inc.,  Pittsburgh,  PA. 

For  primary  bibliographic  entry  see   Field   5D. 

W87-05574 

6D.  Water  Demand 


SALINITY  CONTROL  THROUGH  WATER 
CONSERVATION  IN  THE  UPPER  COLORA- 
DO RIVER  BASIN, 

Utah  State  Univ.,  Logan.  Coll.  of  Engineering. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-05187 


CONNECTIONS  BETWEEN  GROUNDWATER 
AND  ECONOMIC  GROWTH, 

Texas  Univ.  at  Austin.  Graduate  School  of  Busi- 
ness. 
For  primary  bibliographic  entry  see  Field  4B. 

W87-05221 


SOME     ISSUES     IN     INTERSTATE     WATER 
TRANSFER:  THE  EL  PASO  CASE, 

Vinson  and  Elkins,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05226 


DEMOGRAPHIC  AND  SOCIAL  DIMENSIONS 
OF  GROUNDWATER  USE  AND  MANAGE- 
MENT, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  o( 
Rural  Sociology. 

S.  H.  Murdock,  R.  R.  Hamm,  and  D.  E.  Albrecht. 
IN:  Issues  in  Groundwater  Management,  Watet 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  ol 
Texas  at  Austin,  Austin,  Texas.  1985.  p  249-267,  1 
tab,  49  ref. 

Descriptors:  *Groundwater  management,  *Watei 
use,  *  Demographics,  *Texas,  Water  resources  de- 
velopment, Water  conservation,  Economic  aspects 
Political  aspects,  Water  demand,  Managemenl 
planning,  Public  policy. 

Groundwater  resources  are  a  major  source  of  con' 
cern  to  Texans.  The  management  of  these  re 
sources  requires  careful  consideration  of  a  larg< 
number  of  dimensions  and  issues.  Thus,  the  sue 
cessful  management  of  such  resources  require 
careful  consideration  of  engineering,  hydrologic 
climatological,  economic,  conservation,  and  nu 
merous  other  parameters  and  factors.  Most  analy 
ses,  however,  have  emphasized  the  hydrologic 
engineering  and  economic  dimensions.  However 
the  complexity  of  the  water  issue  suggests  tha 
such  a  perspective  may  be  simplistic.  Social,  demo 
graphic,  and  political  considerations  are  likely  U 
be  equally  important  to  effective  planning  aa 
program  implementation.  The  consequences  of  fail 
ing  to  address  the  demographic  and  social  dimen 
sions  of  water  demand  and  use  and  water  polic; 
formulation  are  substantial.  Inadequate  plannini 
information,  inequity  in  program  implementation 
and  public  rejection  may  result  from  such  omil 
sions.  On  the  other  hand,  increased  accuracy  ii 
water-related  projects,  increased  sensitivity  to  th 
context  and  clientele  served  by  water  developmei 
planning,  and  a  reduced  risk  of  project  rejectio 
can  result  from  the  careful  inclusion  of  such  di 
mensions.  Although  substantial  research  is  need 
sary  to  establish  the  empirical  linkages  betwee 
such  factors  and  characteristics  of  water  mm 
demand,  and  program  implementation,  it  appeal 
that  once  such  linkages  are  established,  it  will  b 
possible  to  use  demographic  and  social  factors  t 
increase  the  understanding  of  the  complex  circuB 
stances  affecting  water  use  and  development,  an 
to  ensure  that  groundwater  and  other  resources  ai 
more  effectively  used.  (See  also  W87-0521! 
(Lantz-PTT) 
W87-05237 


GREAT  LAKES  DD7ERSION  AND  CONSUM1 
TTVE  USE:  THE  ISSUE  IN  PERSPEOTVE, 

Center  for  the  Great  Lakes,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  4A. 

W87-05361 
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INTER  AND  INTRASTATE  USAGE  OF  GREAT 
LAKES  WATERS:  A  LEGAL  OVERVIEW, 

Chicago-Kent  Coll.  of  Law,  IL. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-05363 


WATER  REQUIREMENTS  IN  ANIMAL  HUS- 
BANDRY (DER  BEDARF  AN  TRANK-  UND 
BRAUCHWASSER  IN  DER  TD2RHALTUNG), 

Tieraerztliche  Hochschule  Hannover  (Germany, 

F.R.).  Inst,  fuer  Tierhygiene. 

H.  G.  Hilliger. 

Deutsche  Tierarztliche   Wochenschrift,   Vol.   93, 

No.  7,  p  283-286,  July  1986.  1  fig,  8  tab,  44  ref. 

Descriptors:  *Water  demand,  'Water  use,  •Drink- 
ing water,  'Livestock,  'Dairy  industry,  'Planning, 
•Water  management,  Farms,  Domestic  animals, 
Hogs,  Poultry,  Sheep,  Cattle,  Growth. 

The  consumption  of  drinking  water  depends  not 
only  on  the  type  and  age  of  the  animals  but  also  on 
the  feeding  and  keeping  conditions.  Data  are  re- 
ported for  cattle,  pigs,  and  poultry  from  the  litera- 
ture, with  information  on  the  losses  of  drinking 
water  and  the  effects  of  water  restriction  and  star- 
vation on  the  animals  Tap  water  is  needed  in  dairy 
farming  and  for  cleansing  as  well  as  for  drinking. 
Proposals  for  planning  requirements  for  tap  water 
are  given.  (Author's  abstract) 
W87-05369 


BEHAVIOUR-ADAPTED  DRINKING  WATER 
SUPPLY  IN  CATTLE  AND  SWINE  (VERHAL- 
TENSANGEPASSTE  TRJNKWASSERVERSOR- 
GUNG  VON  RTNDERN  UND  SCHWEINEN), 

Technische   Univ.    Muenchen   (Germany,    F.R.). 

Landesanstalt  fuer  Landtechnik. 

J.  Boxberger. 

Deutsche  Tierarztliche  Wochenschrift,  Vol.  93, 

No.  7,  p  286-289,  July  1986.  8  fig,  2  tab,  5  ref. 

Descriptors:  *Water  demand,  *Water  supply, 
•Cattle,  'Hogs,  'Livestock,  'Drinking  water, 
•Animal  behavior.  Behavior,  Temperature,  Water 
temperature,  Physical  properties. 

Adaptation  can  be  only  a  partial  aspect  in  the 
drinking  behavior  of  cattle  and  swine,  because  in 
the  construction  of  drinking  facilities  some  other 
criteria  are  masking  it.  This  especially  applies  to 
swine  keeping,  where  tidiness  often  is  a  problem 
and  the  less  behavior-adapted  systems  are  some- 
times preferred.  In  cattle  farming,  the  adaptation  to 
specific  behavioral  patterns  leads  to  improved 
water  supply.  Extensive  investigations  have  pro- 
vided a  data  base  for  the  construction  of  drinking 
facilities.  The  influence  of  different  water  qualities 
was  also  tested.  (Author's  abstract) 
W87-O5370 


CROP  WATER  USE  DATA  AVADLABLE  FROM 
THE  SOUTHEASTERN  USA, 
Agricultural    Research    Service,    Florence,    SC. 
Coastal  Plains  Soil  and  Water  Conservation  Re- 
search Center. 

E.  J.  Sadler,  and  C.  R.  Camp. 
Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 
4,  p  1070-1079,  July-August  1986.  2  fig,  7  tab,  160 
ref. 

Descriptors:  *Data  collections,  'Water  use,  'Re- 
views, 'Southeastern  US,  'Soil  profiles,  'Lysi- 
meters,  Rainfall,  Runoff,  Irrigation  management, 
Technology  transfer. 

Crop  water  use  data  were  extracted  from  literature 
data  originating  in  the  southeastern  U.S.  Data  were 
catalogued  according  to  location,  method  of  meas- 
urement, crop,  time,  duration  of  study,  form  of 
data,  main  treatments,  and  concurrent  data  pub- 
lished. In  all,  101  unique  crop-experiment  citations 
were  located.  The  following  locations,  in  four 
states,  accounted  for  56  of  these:  Pontiac,  SC; 
Thorsby,  AL;  Ft.  Lauderdale  and  Belle  Glade,  FL; 
and  Raleigh  and  Waynesville,  NC.  Soil  profile 
methods  were  used  in  39;  lysimeters  were  used  in 
44.  The  soil  profile  method  of  determining  water 
use  has  been  criticized  for  susceptibility  to  errors 
under   high   rainfall   conditions   common   to   the 


southeastern  U.S.  Experimental  methods  were  not 
always  completely  described,  so  limitations  of  the 
data  were  not  always  clear.  A  few  citations  includ- 
ed discussions  of  the  limitations;  most  common  was 
lack  of  fetch  or  conditions  non-representative  to 
field  crops.  From  the  review,  it  can  be  concluded 
that  a  conclusive  study  is  lacking  in  the  physiogra- 
phic area.  It  is  also  considered  that  insufficient  data 
exist  for  a  conclusive  test  of  transferability  of  west- 
ern irrigation  management  technology  into  the 
more  humid  Southeast.  (Author's  abstract) 
W87-05537 


COMPUTER-ASSISTED  MAPPING  OF  IRRI- 
GATION WATER  REQUIREMENTS  FOR  VAN- 
COUVER ISLAND  BASED  ON  SODL  AND  AG- 
RICULTURAL CAPABIXITY  SURVEY  DATA, 

British  Columbia  Ministry  of  Environment,  Victo- 
ria. Water  Management  Branch. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-05878 

6E.  Water  Law  and  Institutions 


LEGAL  AND  INSTITUTIONAL  CONSTRAEVTS 
TO  SALINITY  CONTROL, 

Bureau  of  Reclamation,  Provo,  UT.  Utah  Projects 

Office 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05170 


SOME  ISSUES  IN  INTERSTATE  WATER 
TRANSFER:  THE  EL  PASO  CASE, 

Vinson  and  Elkins,  Austin,  TX. 
P.  Schenkkan,  and  L.  Wilson. 
IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  93-109,  2 
fig,  3  tab,  6  ref. 

Descriptors:  'Interstate  compacts,  'El  Paso, 
'Water  transfer,  'Management  planning,  'Texas, 
'Water  demand,  New  Mexico,  Water  use,  Rio 
Grande  River,  Reservoirs,  Water  storage,  Texas, 
Water  supply,  Water  conservation. 

El  Paso  and  its  neighbors  in  New  Mexico  are 
presently  engaged  in  a  complex  process  of  institu- 
tional change  involving  water.  This  process  illus- 
trates basic  trends  in  contemporary  water  resource 
management:  urban  development  and  agricultural 
resistance;  the  increasing  importance  of  economics 
as  a  measure  of  appropriate  allocation  of  available 
water  resources;  the  use  of  markets  to  mediate 
supply  and  demand  pressure;  and  increasing  pres- 
sure on  governments  to  become  a  neutral  regulator 
of  these  markets  instead  of  subsidizing  and  protect- 
ing politically  favored  water  users.  El  Paso's  total 
need  for  water  in  50  years  could  approach  300,000 
acre-ft/yr  (AFY),  or  about  three  times  the  present 
value.  This  is  pumped  water.  At  least  half  is  not 
consumed,  but  is  collected  in  the  sewer  system, 
where  it  can  be  treated  and  made  available  for 
agriculture  or  other  reuse.  While  El  Paso  is  over- 
whelmingly economically  dominant  in  its  region, 
agriculture  remains  an  enormous  user  of  the  scare 
regional  water  supplies.  The  Rio  Grande  Project 
consists  of  the  waters  of  the  Rio  Grande  stored  in 
Elephant  Butte  and  Caballo  Reservoirs,  and  relat- 
ed canals  and  diversion  and  distribution  facilities 
which  extend  throughout  the  Valley  area.  The  Rio 
Grande  Project  is  an  interstate  project.  The 
Bureau  of  Reclamation  schedules  releases  to  pro- 
vide the  same  amount  of  delivered  project  water/ 
acre  to  each  project  user,  whether  a  New  Mexico 
farmer,  a  Texas  farmer,  or  the  City  of  El  Paso. 
Project  water  for  this  purpose  includes  surface 
water  return  flows  (e.g.,  irrigation  runoff  and  mu- 
nicipal effluent  discharges),  less  seepage,  and  other 
transmission  losses.  Thus,  through  the  project,  a 
partial  water  balance  mechanism  has  been  func- 
tioning in  the  interstate  El  Paso  region  for  many 
years.  The  project's  water  budgeting  is  not,  how- 
ever, complete.  Project  water  does  not  include 
groundwater,  heavily  utilized  by  New  Mexico 
farmers  from  thousands  of  shallow  valley  alluvium 
wells  and  by  El  Paso  from  deeper  wells.  Existing 
water  supplipes,  conservational  and  recycling  and 


new  supplies  are  discussed  with  respect  to  this 
project.  (See  also  W87-05219)  (Lantz-PTT) 
W87-05226 


EMERGING  LEGAL  CHALLENGES  FOR 
GROUNDWATER  MANAGEMENT, 

Texas  Tech  Univ.,  Lubbock.  School  of  Law. 
F.  F.  Skillem. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  137-163,  99 
ref. 

Descriptors:  'Legal  aspects,  'Groundwater  man- 
agement, 'Legislation,  'Water  use,  Water  demand, 
Policy  making,  Political  aspects,  Groundwater 
budget,  Public  policy,  Public  participation,  Water 
management. 

The  technical  and  legal  issues  confronting  ground- 
water management  are  not  simple  ones.  Whether 
control  techniques  exist  to  handle  pollution  from 
nonpoint  sources,  such  as  agricultural  or  mining 
activities,  is  unclear.  How  to  legally  control  them 
is  also  unanswered.  Groundwater  management 
programs  will  require  close  cooperation  between 
scientists,  engineers,  and  lawyers.  The  political 
nature  of  groundwater  management  problems 
cannot  be  ignored.  Current  users  from  industrial, 
municipal,  agricultural,  and  other  sectors  are  con- 
cerned about  maintaining  their  use.  At  the  same 
time,  demand  for  groundwater  for  new  uses  is 
increasing.  Any  management  system  must  recog- 
nize the  need  to  accommodate  existing  uses,  to 
conserve  and  enhance  available  groundwater  sup- 
plies, and  to  protect  them  from  future  contamina- 
tion. Preventive  measures  through  planning  or  reg- 
ulation are  almost  always  less  expensive  than  reme- 
dial action  after  contamination,  salt  water  intru- 
sion, or  subsidence  has  occurred.  A  management 
program  must  seek  at  least  those  objectives  in 
order  to  assure  industrial  and  economic  growth 
essential  to  society.  The  legal  challenges  are  not 
insurmountable,  but  they  are  complex.  Many  an- 
swers to  the  challenges  will  be  political  ones.  A 
successful  program  should  be  developed  by  partici- 
pation of  all  parties  affected.  Acknowledging  and 
inviting  public,  industrial,  scientific,  technical,  and 
legal  participation  will  provide  a  better  chance  for 
a  workable  program.  A  management  system  that 
recognizes  the  public  interest  by  allowing  active 
involvement  by  affected  parties  has  the  potential 
for  better  decisions  based  on  more  accurate  and 
complete  information.  That  type  of  system  is  more 
likely  to  attain  its  objectives  and  the  support  of 
those  regulated  as  well  as  of  the  public.  In  the  final 
analysis,  that  support  may  be  critical  to  the  success 
of  any  groundwater  management  system.  (See  also 
W87-05219)  (Lantz-PTT) 
W87-05229 


LESSONS  FROM  THE  REST  OF  THE  WEST:  A 
SURVEY  OF  GROUNDWATER  MANAGE- 
MENT IN  CALIFORNIA,  COLORADO,  NEW 
MEXICO,  AND  NEBRASKA, 

Chicago-Kent  Coll.  of  Law,  IL. 

For  primary  bibliographic  entry  see  Field  4B. 

W87-05230 


DEVELOPMENT  OF  THE  NEW  ARIZONA 
GROUNDWATER  CODE, 

Arizona  Dept.  of  Water  Resources,  Phoenix. 
K.  Ferris. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  175-196, 
122  ref. 

Descriptors:  'Arizona,  'Groundwater  manage- 
ment, 'Legislation,  Legal  aspects,  History,  Admin- 
istration, Water  conservation,  Groundwater 
mining,  Costs. 

On  June  11,  1980,  the  Arizona  Legislature  passed 
the  Groundwater  Management  Act.  The  act  made 
the  first  significant  changes  in  the  state's  ground- 
water laws  in  thirty-two  years.  The  bulk  of  the  act 
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was  a  comprehensive  new  groundwater  code  that 
is  unique  in  the  United  States  in  its  ambitious 
approach  to  groundwater  management.  This  paper 
summarizes  the  history  of  the  code  and  its  major 
provisions,  and  addresses  the  law's  constitutional- 
ity and  its  usefulness  as  a  model  for  other  states. 
The  major  provisions  discussed  are:  (1)  administra- 
tive structure;  (2)  acquiring  rights  to  use  ground- 
water; (3)  management  plans  and  mandatory  con- 
servation; (4)  assured  water  supply;  (5)  water 
measuring  devices;  (6)  groundwater  withdrawal 
fees;  and  (7)  enforcement  codes.  (See  also  W87- 
05219)  (Lantz-PTT) 
W87-05231 


CONJUNCTIVE  MANAGEMENT  OF  GROUND 
AND  SURFACE  WATER  NEW  MEXICO  CASE 
LAW  AND  POLICY  ISSUES, 

New  Mexico  Univ.,  Albuquerque.  School  of  Law. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05232 


LEGISLATIVE  PERSPECTIVE  ON  TEXAS 
GROUNDWATER:  CONSTRAINTS  AND  POS- 
SIBILITIES, 

Texas  Office  of  the  Lieutenant  Governor,  Austin. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-05233 


HARRIS-GALVESTON  COASTAL  SUBSDD- 
ENCE  DISTRICT:  A  REPORT  ON  ITS  CRE- 
ATION, POWERS,  LIMITATIONS  OF 
POWERS,  AND  PROGRESS, 

Butler  and  Binion,  Houston,  TX. 
R.  Callaway. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  225-235,  5 
ref. 

Descriptors:  *Harns-Galveston  Coastal  Subsidence 
District,  'Groundwater  management,  •Manage- 
ment planning,  Harris  County,  Galveston  County, 
Texas,  Aquifers,  Water  resources  development, 
Water  use,  Water  demand,  Legal  aspects,  Public 
policy,  Regulations,  Water  transport,  Costs. 

Harris  and  Galveston  counties  historically  have 
relied  heavily  on  local  groundwater  for  municipal 
and  industrial  supplies.  Prolonged  pumping  caused 
the  potentiometric  surface  of  the  aquifer  system 
beneath  the  area  to  decline  over  a  broad  region. 
This  decline  caused  one  of  the  largest  subsidence 
bowls  in  the  United  States.  Approximately  4,700  sq 
mi  of  land  subsided  more  than  0.5  ft  from  1943  to 
1973.  Maximum  subsidence  in  the  region  approxi- 
mated 10  ft.  Water  level  declines  in  the  aquifer 
system  of  450  ft  were  measured.  More  than  31  sq 
mi  of  low  lying  coastal  land  was  permanently 
inundated.  The  potential  for  tidal  flooding,  particu- 
larly from  storm  surges,  increased  in  the  coastal 
region  because  of  loss  of  elevation.  The  center  of 
groundwater  pumping  in  the  district  has  shifted 
from  the  Ship  Channel  to  the  Gallena  area  of 
Houston  and  southwest  Houston  and  Harris 
County.  There  is  considerable  pumpage  in  extreme 
northwest  and  west  Harris  County  where  pumpage 
is  primarily  for  agricultural  purposes  although  sig- 
nificant urban  development  is  anticipated.  Within 
the  district's  boundaries,  there  is  considerable 
groundwater  pumping  caused  by  urban  develop- 
ment, heavy  industry,  and  agricultural  needs.  This 
combination  is  unique.  Concern  about  the  practical 
consequences  of  subsidence  remained  restricted  to 
technical  circles  until  the  late  1960s  and  early 
1970s  when  the  relation  between  land  subsidence 
and  inundation  and  the  increased  hazard  from  tidal 
surges  in  the  coastal  area  became  obvious.  It  was  in 
response  to  these  concerns  that  the  Harris-Galves- 
ton Coastal  Subsidence  District  was  created.  Pro- 
visions of  the  Harris-Galveston  Act,  limitations  of 
the  Harris-Galveston  Subsidence  District,  regional 
regulations,  water  costs  and  transport,  and  admin- 
istration are  discussed.  (See  also  W87-05219) 
(Lantz-PTT) 
W87-05234 


EDWARDS    UNDERGROUND    WATER    DIS- 
TRICT, 


Fulbright  and  Jaworski,  San  Antonio,  TX. 
M.Q.Kelly. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.   1985.  p  237-241. 

Descriptors:  'Edwards  Aquifer,  'Aquifer  manage- 
ment, 'Water  districts,  'Legal  aspects,  Ground- 
water management,  Legislation,  Cost  analysis, 
Water  resources  development,  Groundwater  man- 
agement. 

Motivated  in  part  by  the  severe  drought  of  the 
1950's,  the  South  Texas  Chamber  of  Commerce  in 
1955  established  the  Edwards  Underground  Water 
Committee.  The  committee  promoted  the  forma- 
tion of  an  underground  water  conservation  district 
in  the  area  of  the  Edwards  Aquifer.  The  district 
was  created  as  a  conservation  and  reclamation 
district  pursuant  to  Article  XVI,  Section  59  of  the 
Texas  Constitution.  The  District's  Act  was  amend- 
ed by  the  66th  Legislature  in  1979  and  again  by  the 
68th  Legislature  in  1983.  Included  in  the  act  are 
provisions  for  a  fifteen-member  board  of  directors, 
including  three  directors  elected  from  each  of  the 
five  county  areas  of  the  district.  The  statute  au- 
thorizes the  district  to  levy  annually  an  ad  valorem 
tax  established  by  the  statute  at  $.02/$  100  of  as- 
sessed valuation;  with  voter  approval,  the  district 
may  levy  ad  valorem  taxes  up  to  $.25/$  100  of 
assessed  valuation.  The  Edwards  Underground 
Water  District's  purpose  and  powers  are  being 
subjected  to  scrutiny  now  more  than  at  any  other 
time  in  its  history.  Those  powers  are  stated  in 
Section  3  of  the  District's  Act.  The  district  has 
broad  authority  to  'conserve,  protect  and  increase 
the  recharge  of  and  prevent  the  waste  and  pollu- 
tion of  the  underground  water'.  Other  specified 
powers  of  the  district  include  the  power  to  acquire 
land  and  easements  by  purchase  or  by  eminent 
domain  for  the  erection  of  dams,  and  to  drill  and 
equip  wells  and  pumps  to  recharge  the  aquifer. 
(See  also  W87-05219)  (Lantz-PTT) 
W87-05235 


ADDITIONAL  LEGISLATIVE  POWERS 
NEEDED  BY  UNDERGROUND  WATER  CON- 
SERVATION DISTRICTS  IN  THE  OGALLALA 
AREA, 

McCleskey,  Harringer,  Brazil!  and  Graf,  Lubbock, 
TX. 

D.  Graf. 

IN:  Issues  in  Groundwater  Management,  Water 
Resources  Symposium  Twelve,  Center  for  Re- 
search in  Water  Resources,  The  University  of 
Texas  at  Austin,  Austin,  Texas.  1985.  p  243-246. 

Descriptors:  'Legislation,  'Ogallala  Aquifer, 
'Water  conservation,  'Groundwater  management, 
Pumping,  Irrigation,  Groundwater  pollution, 
Texas,  Costs,  Well  permits,  Management  planning, 
Legal  aspects. 

The  first  underground  water  conservation  district 
in  the  Ogallala  area  was  established  in  1951.  This 
was  the  High  Plains  Underground  Water  Conser- 
vation District  No.  1.  Two  other  major  districts 
have  been  established  since  that  time,  namely  the 
North  Plains  Underground  Water  Conservation 
District  and  the  Panhandle  Underground  Water 
Conservation  District.  Many  conservation  changes 
have  been  encouraged  and  instituted  by  the  various 
conservation  districts.  Included  among  these  prac- 
tices are  the  virtual  elimination  of  tailwater  waste 
and  new  sources  of  underground  water  pollution 
from  oil  field  activities;  the  utilization  of  sprinkler 
systems  which  are  water  conservers;  pumping 
equipment  tests  to  insure  efficient  utilization  of 
water;  vast  educational  programs  for  adults  and 
school  children;  and  research  into  areas  of  addi- 
tional conservation,  such  as  the  utilization  of  surge 
irrigation  equipment,  furrow  dikes,  and  other 
methods.  Against  this  background  of  conservation 
success,  the  author  suggests  the  following  legisla- 
tive changes  to  ensure  continued  progress.  (1) 
Create  underground  water  districts  under  all  of  the 
Ogallala  area  as  well  as  the  other  underground 
water  areas  of  the  state  of  Texas.  (2)  Strengthen 
the  definition  of  the  term'waste'  as  currently  con- 
tained in  section  52.001  of  the  Texas  Water  Code. 
(3)  The  ability  to  fine  violators  of  board  rules  and 


regulation.  (4)  The  ability  to  authorize  new  well 
permits  only  if  the  user  can  demonstrate  proof  of 
need  for  such  a  permit.  (5)  Subject  well  size  to  the 
jurisdiction  of  an  underground  water  district 
(should  be  decreased  from  the  current  100,000 
gallons/day  limitation  to  a  much  lower  figure  such 
as  25,000  gallons/day).  (6)  Underground  water  dis- 
tricts should  be  given  the  power  to  purchase,  sell, 
transport,  and  distribute  both  surface  and  ground- 
water. (7)  Provide  additional  funding,  through  the 
legislature,  for  research.  (See  also  W87-05219) 
(Lantz-PTT) 
W87-05236 


ECONOMIC  IMPLICATIONS  OF  CHANGING 
GROUNDWATER  USE  PATTERNS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Agricultural  Economics  and  Rural  Sociology. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-05238 


DEEP   WELL   INJECTION   OF   INDUSTRIAL 
HAZARDOUS  WASTE  IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05246 


EPA'S        GROUNDWATER         PROTECTION 
STRATEGY, 

Environmental   Protection   Agency,   Dallas,   TX. 

Region  VI. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05249 


WATER  RESEARCH  IN  AUSTRALIA:  NEW  DI- 
RECTIONS. 

Australian  Water  Resources  Council,  Canberra. 
Australian  Water  Resources  Council  Water  Man- 
agement  Series   No.    1.    Australian   Government 
Publishing  Service,  Canberra,  Australia.  1982.  76 
p,  3  fig,  4  tab,  50  ref,  append. 

Descriptors:  'Water  resources,  Australia, 
•Policy,  'Research,  'Management  planning, 
•Planning. 

Changing  demographic,  social  and  economic  con- 
ditions have  pushed  the  Australian  water  industry 
into  a  new  phase.  The  industry  is  moving  now 
from  an  era  of  development  to  one  of  management. 
As  a  result  substantial  problems  are  emerging,  and 
an  industry  which  was  geared  towards  engineering 
solutions  is  not  well  placed  to  solve  them.  Resolu- 
tion of  emerging  problems  will  require  a  better 
understanding  of  the  social  and  economic  aspects 
of  water  management  with  respevct  to  the  ecology 
of  the  aquatic  environments,  and  the  development 
of  techniques  necessary  for  the  joint  management 
of  land  and  water  resources.  In  the  past  Australia 
has  been  able  to  rely  on  research  carried  out  in 
other  countries,  however,  this  is  not  possible  with 
water  resources  owing  to  the  unique  aquatic  envi- 
ronment. Four  main  issues  were  considered:  who 
should  do  the  research;  what  additional  funds  are 
necessary;  what  programs  should  be  funded;  and 
what  are  the  most  desirable  management  arrange- 
ments. It  was  recommended  that  all  governments, 
Federal,  State  and  local,  recognize  the  vital  impor- 
tance of  water  and  assign  a  higher  priority  to 
water  research;  and  the  target  level  of  annual 
expenditure  from  all  sources  on  water  research  be 
$30  million  by  1984/85.  It  was  also  recommended 
that  the  Commonwealth  Government  formulate  a 
water  research  policy  to  provide  for  the  develop- 
ment of  co-operative  research  programs  with  other 
Australian  water  institutions;  insure  necessary  lead- 
ership by  establishing  a  National  Water  Research 
Council;  support  this  council  by  establishing  a  Na- 
tional Office  of  Water  Research  in  the  Department 
of  National  Development  and  Energy;  develop  a 
new  program  to  replace  the  AWRC  Water  Re- 
search Program;  increase  the  rescorces  available  to 
CSIRO;  and  develop  appropriate  co-ordination  ar- 
rangements between  AWRC,  the  National  Office 
of  Water  Research,  CSIRO  and  Bureau  of  Mineral 
Resources;  Geology  and  Geophysics.  For  the  State 
governments  it  aws  recommended  that  they  in- 
crease their  capital  expenditue  to  $10.5  million  per 
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annum  by  1984/85;  strengthen  the  research  capac- 
ities of  water  agencies;  develop  or  strengthen  ar- 
rangements for  the  determination  of  priorities  for 
and  co-ordination  of  State  water  research;  and 
support  the  establishment  of  the  Australian  Insti- 
tute of  Urban  Water  Studies.  (Ram-PTT) 
W87-05251 


WATER  ISSUES  FACING  THE  NATION:  AN 
OVERVIEW. 

General  Accounting  Office,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-05252 


DECENTRALIZATION    OF    RISK    MANAGE- 
MENT: THE  CASE  OF  DRINKING  WATER, 

Abt  Associates,  Inc.,  Cambridge,  MA. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05273 


HISTORIC  RELATIONSHIP  OF  WATER 
QUANTITY  AND  WATER  QUALITY, 

Vranesh  and  Raisch,  Boulder,  CO. 

G.  Vranesh. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  3-5,  4M8,  Winter  1986. 

Descriptors:  'Water  quality,  *Water  supply, 
•Legal  aspects,  •Riparian  rights,  'Water  law,  Ap- 
propriation, State  jurisdiction,  Federal  jurisdiction, 
Federal  water  Pollution  Control  Act,  Clean  Water 
Act,  Water  pollution,  Effluent  limitations,  Eastern 
states,  Western  states,  Water  law. 

An  overview  of  the  historical  development  of  the 
law  relating  to  water  quantity  and  quality  is  pre- 
sented. Initially,  the  only  legal  method  of  allocat- 
ing water  in  America  was  the  riparian  doctrine 
which  originated  from  English  common  law  and 
was  adopted  by  the  eastern  states.  As  water  law 
made  its  way  westward,  two  riparian  principles, 
reasonable  use  and  appurtenancy,  did  not  survive. 
Despite  these  differences,  eastern  and  western  sates 
shared  the  belief  that  the  right  to  control  the  use  of 
water  was  a  matter  of  state  law.  The  primary 
distinction  in  water  pollution  laws  came  to  be 
federal-state  concerns.  A  guiding  principle  in 
water  pollution  cases  provided  that  no  water  use 
should  significantly  impair  water  quality  for  any 
subsequent  use.  The  first  federal  statutes  on  water 
pollution  were  enacted  before  the  turn  of  the  cen- 
tury and  the  next  major  action  took  place  with  the 
Federal  Water  Pollution  Control  Act  enacted  in 
1948.  The  Clean  Water  Act  enacted  a  permit  pro- 
gram for  controlling  effluent  discharges  based  on 
technological  limitations.  State  and  local  govern- 
ments have  had  to  adjust  their  traditional  control 
over  land  and  water  use  matters  to  accommodate 
growing  federal  invovement  in  water  quality  con- 
trol. Sections  208  and  404  of  the  Clean  Water  Act 
are  being  used  to  dictate  to  the  states  what  water 
projects  will  be  constructed  and  how  water  uses 
will  be  regulated.  Nearly  any  use  of  water  de- 
creases quality  in  some  respect  and  cooperation 
rather  than  conflict  is  needed  to  ensure  maximum 
use  of  a  valuable  natural  resource.  (Michael-PTT) 
W87-05286 


WESTERN  WATER  LAW, 

R.  E.  Walston. 

Natural  Resources  and  Environment  ,  Vol.  1,  No. 

4,  p  6,  8, 48-52,  Winter  1986. 

Descriptors:  *Water  law,  'Western  states,  •Ripari- 
an rights,  Water  rights,  Appropriation,  State  juris- 
diction, Federal  jurisdiction,  California,  Water  al- 
location. 

The  basic  tenents  of  Western  water  law  and  the 
ways  in  which  they  have  changed  to  meet  growing 
economic  needs  and  an  increased  environmental 
awareness  are  discussed.  The  appropriation  doc- 
trine has  been  statutorily  codified  in  all  Western 
states  which  administratively  regulate  water  rights. 
The  Supreme  Court  has  held  that  the  Federal 
Government  has  a  reserved  right  to  use  water  on 
federal  lands  for  specified  federal  purposes,  and 
riparian  rights  have  recently  been  claimed  for  sec- 
ondary reservation  purposes.  The  quantification  of 


reserved  water  rights  has  posed  several  problems 
and  it  is  questionable  whether  Congress,  in  enact- 
ing laws  to  serve  federal  reclamation  and  power 
interests,  intends  to  either  preempt  state  water  laws 
or  to  accommodate  them.  A  special  problem  is 
posed  with  respect  to  interstate  relations  over 
water  allocation.  States  with  competing  claims  to 
interstate  water  may  enter  into  a  compact  that 
apportions  water  or  may  litigate  the  apportionment 
issue  before  the  Supreme  Court.  A  recent  concern 
has  arisen  over  environmental  values  threatened  by 
increased  consumptive  uses  of  water.  Congress  and 
the  Western  states  have  adopted  a  number  of  meas- 
ures to  protect  instream  uses,  and  the  question  has 
arisen  whether  a  state  has  the  right  to  revoke  or 
modify  existing  water  rights  to  protect  instream 
uses.  Traditional  appropriation  and  riparian  doc- 
trines have  been  changed  to  accommodate  the 
West's  growing  economic  development,  increased 
environmental  awareness  and  new  federal  con- 
straints on  state  water  allocations.  (Michael-PTT) 
W87-05287 


EASTERN  WATER  LAW, 

Office  of  the  Associate  Attorney  General,  Wash- 
ington, DC.  Land  and  Natural  Resources  Div. 
G.  W.  Sherk. 

Natural  Resources  and  Environment,  Vol.  1,  No. 
4,  p  7,  9-1 1,  52-57,  Winter  1986. 

Descriptors:  'Eastern  states,  *Water  law,  Riparian 
rights,  Permits,  Groundwater,  Water  use,  Water 
conservation,  Water  demand,  Water  consumption, 
Water  allocation,  Reviews. 

Current  laws  and  proposed  legislation  concerning 
allocation  and  management  of  water  resources  in 
26  Eastern  states  are  reviewed.  The  traditional 
riparian  doctrine  has  several  disadvantages  in  pro- 
tecting and  allocating  scarce  water  resources.  State 
laws  and  regulatory  approaches  covering  several 
aspects  of  water  resources  management  are  exam- 
ined, including  permit  and  registration  require- 
ments for  surface  water  uses,  threshold  use 
amounts,  the  definition  of  allowable  water  uses,  the 
distinction  between  temporal  priority  and  prefer- 
ences based  on  specific  water  uses,  area  of  use  and 
diversion  restrictions,  minimum  water  levels,  water 
conservation  and  conjunctive  uses.  It  is  concluded 
that  existing  laws  in  Eastern  states  will  be 
strngthened  as  quantity  and  use  exemptions  are 
eliminated,  water  conservation  will  grow  in  impor- 
tance, alternative  dispute  resolution  mechanisms 
will  continue  to  develop,  temporal  priority  will 
become  the  predominant  approach  for  water  use 
allocation  and  regional  approaches  to  the  manage- 
ment and  allocation  of  water  resources  will  contin- 
ue to  develop.  (Michael-PTT) 
W87-05288 


WHAT  WATER  QUALITY  LAWYERS  SHOULD 
KNOW  ABOUT  WATER  LAW, 

A.  M.  Rovick. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  12-15,  Winter  1986. 

Descriptors:  *Water  law,  *Water  quality,  Appro- 
priation, State  jurisdiction,  Federal  jurisdiction, 
Groundwater,  Water  use. 

The  evolution  of  water  law  is  discussed  in  terms  of 
doctrines  such  as  appropriation  and  minimum  in- 
stream flows  that  have  shaped  the  body  of  regula- 
tion on  water  use.  A  basic  principle  is  that  states 
have  sovereign  authority  to  regulate  the  water 
within  their  jurisdiction,  but  the  growing  applica- 
tion of  Federal  reserved  water  rights  may  create  a 
confrontation  between  state  and  federal  control 
over  surface  waters.  The  reasonable  use  doctrine 
limits  traditional  rights  of  absolute  ownership  of 
groundwater.  The  correlative  rights  doctrine  intro- 
duces the  concept  of  pro  rata  sharing  of  resources 
among  the  groundwater  owners  overlying  an  aqui- 
fer. Water  scarce  Western  states  have  commonly 
enacted  statutes  to  prohibit  transport  of  ground- 
water from  the  state  of  origin,  but  a  recent  court 
decision  holding  that  water  is  an  article  of  inter- 
state commerce  could  portend  a  significant  shift  in 
groundwater  regulation  from  the  states  to  the  Fed- 
eral Government.  (Michael-PTT) 
W87-05289 


WHAT  WATER  LAWYERS  SHOULD  KNOW 
ABOUT  WATER  QUALITY, 

Hill  and  Robbins,  Denver,  CO. 

D.  W.  Robbins,  and  D.  M.  Montgomery. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  16-18,  57,  Winter  1986. 

Descriptors:  *Water  law,  'Water  quality,  Federal 
Water  Pollution  Control  Act,  Permits,  Western 
states,  Water  rights,  State  jurisdiction  Federal  ju- 
risdiction,  Environmental  policy,   Appropriation. 

Legislation  and  court  decisions  that  have  shaped 
water  quality  law  are  reviewed.  The  most  signifi- 
cant piece  of  water  quality  legislation  is  the  Feder- 
al Water  Pollution  Control  Act  (FWPCA)  which 
created  a  permit  program  to  regulate  discharges  of 
pollutants  from  point  sources.  The  1972  amend- 
ments to  the  FWPCA  raised  some  novel  legal 
issues  in  accommodating  discharge  limitations  with 
the  prior  appropriation  doctrine,  particularly  in 
cases  where  discharges  would  find  it  necessary  to 
increase  water  consumption  in  order  to  comply 
with  discharge  limitations.  The  dredge  and  fill 
permit  provisions  of  the  amendments  also  affected 
water  rights  and  the  water  allocation  under  state 
law,  particularly  in  Western  states.  The  1977 
amendments  to  the  FWPCA  were  seemingly  en- 
acted to  prevent  permit  programs  from  interfering 
with  the  states'  right  to  allocate  water  and  deter- 
mine priority  uses  based  on  the  appropriation  doc- 
trine, but  the  legislative  history  and  language  of 
the  amendments  has  created  ambiguity  and  widely 
differing  interpretations  of  the  intent  of  the  legisla- 
tion. It  appears  that  new  federal  water  pollution 
legislation  does  not  allow  for  the  traditional  defer- 
ence to  state  laws  in  allocating  water  resources. 
(Michael-PTT) 
W87-05290 


STATE  AND  FEDERAL  ROLES  UNDER  THE 
CLEAN  WATER  ACT, 

Environmental   Protection  Agency,   Washington, 

DC. 

C.  T.  Cherney,  and  K.  M.  Wardzinski. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  19-22,  Winter  1986. 

Descriptors:  'Water  law,  'Clean  Water  Act, 
'State  jurisdiction,  'Federal  jurisdiction,  Permits, 
Environmental  policy,  Environmental  manage- 
ment, Environmental  Protection  Agency,  Regula- 
tions. 

The  Clean  Water  Act  has  created  a  comprehensive 
program  to  control  water  pollution  by  prohibiting 
any  point  source  discharge  to  surface  waters  with- 
out a  National  Pollutant  Discharge  Elimination 
System  (NPDES)  permit.  States  may  administer 
their  own  permit  programs  if  the  Environmental 
Protection  Agency  (EPA)  approves  them  as  meet- 
ing minimum  standards  of  federal  law  and  imple- 
menting regulations.  The  EPA  maintains  oversight 
responsibility  of  state  programs  that  are  found  to 
comply  with  federal  requirements.  The  EPA  has 
focused  its  attention  primarily  on  new  state  pro- 
grams, and  resource  limitations  have  hampered  its 
ability  to  review  the  adequacy  of  on-going  pro- 
grams. A  reevaluation  of  existing  programs  has 
identified  problems  in  the  areas  of  adequacy  and 
completeness  of  state  legal  authority  to  issue 
NPDES  permits  and  effectively  enforce  against 
violations  of  those  permits,  backlogs  in  the  issu- 
ance of  permits  and  funding  and  staffing  limitations 
of  state  NPDES  programs.  It  is  recommended  that 
cooperation  between  the  EPA  and  states  be 
strengthened  in  order  to  improve  the  effectiveness 
of  state-administered  NPDES  programs.  (Michael- 
PTT) 
W87-05291 


FEDERAL  ENVIRONMENTAL  LAW  AND 
STATE  WATER  LAW:  ACCOMMODATION  OR 
PREEMPTION, 

Davis,  Graham  and  Stubbs,  Denver,  CO. 

G.  J.  Hobbs. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  23-26,  57-59.  Winter  1986. 


127 


Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institutions 


'2 

i\ 

i 

r. 


Descriptors:  'Federal  jurisdiction,  *State  jurisdic- 
tion, •Environmental  policy,  'Water  law,  Appro- 
priation, Western  states,  Instream  flow,  Water 
rights,  Water  allocation,  Endangered  species, 
Water  use,  Environmental  management,  Colorado 
River. 

Since  1977,  the  federal  government  has  withdrawn 
from  financing  new  water  projects  and  has  urged 
environmental  interests  to  assert  federal  land  man- 
agement and  environmental  laws  as  a  means  to 
restrict  the  amount  of  water  states  may  place  to 
beneficial  use.  Critics  of  Western  water  law  charge 
that  Western  states  do  not  recognize  instream  flow 
as  a  beneficial  use  of  water,  but  there  are  numerous 
examples  where  water  rights  administration  and 
water  projects  produce  environmentally  beneficial 
instream  flows  throughout  the  West.  A  recent  de- 
cision in  the  Riverside  case  that  has  national  impli- 
cations upheld  the  federal  governmnt's  right  to 
require  instream  flow  for  which  the  U.S.  had  no 
water  right,  no  means  of  assuring  that  released 
water  would  actually  reach  its  intended  use  and  no 
proof  that  flows  would  be  beneficial  to  that  use.  A 
similar  potential  conflict  has  arisen  in  the  Upper 
Colorado  River  Basin  where  three  endangered  fish 
species  are  the  center  of  a  controversy  surrounding 
federal  involvement  in  state  water  project  deci- 
sions. The  Riverside  decision  clearly  calls  for  ac- 
commodation of  federal  environmental  law  and 
state  water  law.  This  can  best  be  accomplished 
through  the  use  of  nonflow  conservation  alterna- 
tives and  integrated  state  water  administration 
which  allocates  and  protects  water  rights  for  rea- 
sonable instream  flow  requirements  as  well  as 
other  uses.  (Michael-PTT) 
W87-05292 


EPA  VERSUS  COLORADO:  NATIONAL 
UNITY  VERSUS  STATE  FLEXIBILITY, 

T.  Foster. 

Natural  Resources  and  Environment,  Vol.  1,  No. 

4,  p  27-30,  62,  Winter  1986. 

Descriptors:  'Water  law,  'Environmental  Protec- 
tion Agency,  'Colorado,  'State  jurisdiction,  'Fed- 
eral jurisdiction,  Permits,  Wastewater  treatment, 
Water  quality  standards,  Regulations. 

When  Colorado  revised  its  Water  Quality  Control 
Act,  the  Environmental  Protection  Agency  (EPA) 
reviewed  the  adequacy  of  its  National  Pollutant 
Discharge  Elimination  System  (NPDES)  permit 
program  and  uncovered  a  conflict  between  federal 
and  state  perspectives  on  how  much  flexibility 
from  national  standards  is  allowable  for  state  pecu- 
liarities. The  Colorado  Act  seemed  to  provide  little 
flexibility  to  avoid  translating  stringent  water  qual- 
ity criteria  into  expensive  advanced  wastewater 
treatment  (AWT)  requirements  for  municipal  and 
industrial  dischargers.  At  issue  was  whether  the 
Colorado  Water  Quality  Control  Commission  was 
prevented  from  acting  in  an  appellate  role  in  the 
NPDES  permit  issuance  process,  whether  permit 
variances  from  effluent  limitations  were  allowable 
which  might  deteriorate  water  quality  standards 
and  whether  variance  could  be  based  on  cost- 
benefit  considerations.  Colorado  could  not  easily 
address  EPA's  concerns  because  it  maintained  that 
it  needed  program  flexibility  and  had  already  re- 
vised classifications  and  standards  for  52  chemical 
parameters  for  nearly  every  stream  in  the  state. 
Colorado  passed  legislation  in  1985  that  partially 
resolved  the  conflict,  but  surrendered  clear  legal 
authority  to  provide  formal  variances  from  certain 
permit  requirements  based  on  economic  consider- 
ations. Maintaining  national  uniformity  at  state  ex- 
pense may  result  in  burdening  the  EPA  with  addi- 
tional permit  program  implementation  responsibil- 
ities. (Michael-PTT) 
W87-05293 


PRIVATE  ENFORCEMENT  OF  THE  CLEAN 
WATER  ACT, 

Environmental   Protection   Agency,   Washington, 

DC. 

C.  M.  Price. 

Natural  Resources  and  the  Environment,  Vol.  1, 

No.  4,  p  31-33,  59-61,  Winter  1986. 


Descriptors:  'Water  law,  'Public  rights,  'Clean 
Water  Act,  Regulations,  Civil  law,  Environmental 
Protection  Agency,  Citizen  suits,   Public  access. 

The  level  of  citizen  enforcement  has  increased 
under  the  Clean  Water  Act  for  violations  arising 
under  the  National  Pollutant  Discharge  Elimina- 
tion System  (NPDES)  program.  The  citizen  suits 
provision  authorizes  any  person  with  an  interest 
that  may  be  adversely  affected  to  commence  a  civil 
action  against  a  discharger  that  may  be  violating  an 
effluent  limit.  Notice  of  the  alleged  violation  must 
be  given  to  the  Environmental  Protection  Agency 
60  days  before  commencing  the  action.  Between 
1978  and  1984,  236  citizen  notices  were  received 
by  EPA,  and  more  than  60%  of  all  citizen  actions 
since  1978  have  been  brought  under  the  Clean 
Water  Act.  Reasons  for  this  high  level  of  cases 
include  persistent  noncompliance,  compilation  and 
public  availability  of  self-monitoring  reports  which 
contain  evidence  of  violations  and  the  availability 
of  civil  penalties.  Citizen  suits  and  the  precedents 
established  by  them  can  affect  government  en- 
forcement actions.  Issues  surrounding  citizen  suits 
include  whether  violations  cited  in  monitoring  re- 
ports are  sufficient  to  support  a  plaintiffs  motion 
for  summary  judgment  in  the  issue  of  liability  and 
the  factors  involved  in  assessing  civil  penalties. 
The  extent  to  which  private  enforcement  influ- 
ences EPA's  enforcement  programs  depends  on 
agency  resources.  Although  EPA's  policy  on  spe- 
cific citizen  suit  issues  is  still  evolving,  it  continues 
to  support  efforts  from  any  party  which  help 
ensure  compliance  with  Clean  Water  Act  require- 
ments. (Michael-PTT) 
W87-05294 


ECONOMIC  AND  ENVIRONMENTAL  PRIN- 
CIPLES AND  GUIDELINES  FOR  WATER  AND 
RELATED  LAND  RESOURCES  IMPLEMEN- 
TATION STUDD2S. 

Water  Resources  Council,  Washington,  DC. 
Government   Printing   Office,    Washington,    DC. 
March  10,  1983.  137  p,  15  fig,  43  tab,  2  append. 

Descriptors:  'Water  resources  development, 
'Standards,  'Economic  aspects,  'Environment 
policy,  Management  planning,  Federal  jurisdiction, 
Cost  analysis,  Regulations,  Public  policy. 

These  economic  and  environmental  principles  and 
guide  lines  for  water  and  related  land  rescources 
implementation  studies  have  been  developed  to 
guide  the  formulation  and  evaluation  studies  of  the 
major  Federal  water  resources  development  agen- 
cies. It  contains  the  best  currently  available  meth- 
ods for  calculating  the  benefits  and  costs  of  water 
resources  development  alternatives  accurately  and 
consistently,  and  is  intended  to  ensure  proper  and 
consistent  planning  by  the  covered  Federal  agen- 
cies. These  principles  are  established  pursuant  to 
the  Water  Resources  Planning  Act  of  1965.  (Ram- 
PTT) 
W87-05324 


PUBLIC  RIGHTS  OF  NAVIGATION  ON 
INLAND  WATERWAYS, 

Trent  Polytechnic,  Nottingham  (England). 

S.  E.  Foster. 

Journal  of  Planning  and  Environment  Law,  p  336- 

339,  May  1986  27  ref. 

Descriptors:  'Inland  waterways,  'Public  rights, 
•Legal  aspects,  'Navigation,  'Water  law,  'Public 
policy,  'Property  rights,  'Judicial  decisions, 
•Legal  review,  Waterways,  Navigable  rivers,  Nav- 
igable waters,  Rivers,  Transportation,  Legislation, 
Water  policy. 

Judicial  decisions  pertaining  to  Section  31(1)  of  the 
(British)  Highways  Act  1980  are  reviewed.  It  is 
concluded  that  although  there  must  be  distinctions 
between  rights  of  way  over  land  and  those  over 
water,  due  to  the  intrinsic  physical  differences 
between  those  two  elements,  the  same  principles 
must  apply  to  highways  on  water  as  to  those  over 
land.  It  is  also  suggested  that  the  wording  of 
Section  31  precludes  its  application  to  ways  over 
water,  as  ways  of  such  character  that  their  use  by 
the  public  prevents  them  giving  rise  to  a  common 
law  presumption  of  dedication  are  thereby  express- 


ly excluded  from  the  ambit  of  the  section.  (Au- 
thor's abstract) 
W87-05355 


RESERVOIR  SAFETY  REFORMS, 

University  Coll.  of  Wales,  Aberystwyth. 

W.  Howarth. 

Journal  of  Planning  and  Environment  Law,  p  578- 

583,  August  1986.  13  ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Reser- 
voirs, 'Safety,  'Legislation,  'Judicial  decisions, 
•Public  policy,  *Dam  failure,  Standards,  Water 
demand,  Disasters,  Flood  control,  Dam  failure, 
Law  enforcement,  Administration,  Administrative 
decisions. 

The  legal  provisions  governing  the  safety  of  reser- 
voirs in  England  are  reviewed  and  evaluated  for 
adequacy.  Included  in  the  discussion  are  the  Reser- 
voirs (Safety  Provisions)  Act  1930,  the  Reservoirs 
Act  1975,  and  relevant  judicial  decisions.  Short- 
comings of  the  Reservoirs  Act  1975  include:  (1) 
the  delay  with  which  the  Act  has  been  brought 
into  force;  (2)  the  compromise  of  safety  standards 
for  simplicity  of  administration;  and  (3)  the  dispro- 
portionate cost  that  may  be  imposed  upon  those 
with  ownership  and  control  of  a  hazard.  Neverthe- 
less, it  is  concluded  that  the  Act  is  of  incalculable 
value  in  requiring  those  concerned  with  the  admin- 
istration and  management  of  reservoirs  and  local 
authorities  under  which  they  fall  to  be  constantly 
vigilant  with  respect  to  safety.  (Author's  abstract) 
W87-05356 


TOWARDS  AN  INTEGRATED  APPROACH  TO 
POLLUTION  CONTROL:  THE  BEST  PRACTI- 
CABLE EVNIRONMENTAL  OPTIONS  AND 
ITS  ANTECEDENTS, 

Durham  Univ.  (England). 

For  primary  bibliographic   entry  see   Field   5G. 

W87-05357 


SWIMMING  UPSTREAM:  FERCS  FAIXURE 
TO  PROTECT  ANADROMOUS  FISH, 

F.  L.  Bodi,  and  E.  Erdheim. 

Ecology  Law  Quarterly,  Vol.  13,  No.  1,  p  7-49, 

1986.  294  ref. 

Descriptors:  'Water  law,  'Environmental  protec- 
tion, 'Anadromous  fish,  'Federal  Energy  Regula- 
tory Commission,  'Administrative  agencies, 
'Legal  aspects,  'Public  policy,  'Fish,  Protection, 
Water  pollution  effects,  Resources  development, 
Water  resources  development,  Decision  making, 
Administrative  decisions,  Hydroelectric  plants, 
Powerplants,  State  jurisdiction,  Federal  jurisdic- 
tion, Fisheries. 

Anadromous  fish  conservation  is  seen  to  face  an 
upstream  struggle  in  decision  making  by  the  Feder- 
al Energy  Regulatory  Commission  (FERC),  for 
the  following  reasons:  (1)  Despite  its  statutory 
obligation  to  protect  anadromous  fish,  FERC's 
priority  is  to  approve  hydroelectric  applications 
even  at  the  expense  of  fishery  losses;  (2)  Despite 
staff  limitations,  FERC  is  unwilling  to  defer  to  the 
expertise  of  state  and  federal  agencies  and  Indian 
tribes  with  treaty  fishing  rights;  (3)  FERC  proce- 
dures do  not  promote  full  exploration  of  fishery 
issues,  making  it  difficult  for  fishery  agencies  to 
participate  meaningfully  in  the  administrative 
process;  (4)  FERC  has  been  reluctant  to  reform  its 
practices  even  after  courts  explicitly  reject  its  prac- 
tices favoring  power  development.  The  net  result 
of  FERC's  reluctance  to  comply  with  federal  stat- 
utes is  frequent  litigation  that  ultimately  serves  the 
interests  of  neither  hydropower  developers  nor 
fishery  organizations.  It  is  hoped  that  recent  statu- 
tory revisions  will  provide  the  impetus  for  FERC 
to  reform  its  practices  and  improve  protection  of 
anadromous  fish.  (Author's  abstract) 
W87-05358 


ACID  RAIN:  STATES  PROD  EPA;  ACID  DEPO- 
SITION STUDY, 

W.  A.  Irwin. 

Environmental  Policy  and  Law,  Vol.  15,  No.  2,  p 
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WATER  RESOURCES  PLANNING— Field  6 
Water  Law  and  Institutions — Group  6E 


53-54-55,  November  1985. 

Descriptors:  *Acid  rain,  'Legal  aspects,  'Jurisdic- 
tion,  'Judicial  decisions,  'Environmental  policy, 
•International  law,  'Chemistry  of  precipitation, 
Rainfall,  Policy  making,  Protection,  Environmen- 
tal protection,  State  jurisdiction. 

Six  states  have  petitioned  the  U.S.  Environmental 
Protection  Agency  (EPA)  and  subsequently 
brought  court  action  to  compel  the  EPA  to  en- 
force ambient  air  quality  standards.  The  U.S.  Dis- 
trict Court  for  the  District  of  Columbia  has  or- 
dered EPA  to  set  in  motion  processes  to  prevent 
or  eliminate  endangerments  resulting  from  the  sub- 
ject violations  of  the  Clean  Air  Act,  including  a 
determination  of  reciprocity  of  legal  rights  be- 
tween the  United  States  and  Canada.  Canadian 
Environment  Minister  Fred  Bradley  announced  in 
September  1985  that  the  government  of  Alberta 
plans  to  spend  up  to  $4.8  million  on  existing 
projects  during  1985-88  as  its  share  of  the  recently 
announced  $9.5  million  research  program  to  study 
acid  deposition  funded  jointly  by  the  governments 
of  the  four  western  provinces,  the  Northwest  Ter- 
ritories, and  the  federal  government.  (Doria-PTT) 
W87-05359 


ROLE  OF  STATUTE  LAW  LN  ENVIRONMEN- 
TAL MANAGEMENT:  A  CASE  STUDY  OF 
WESTERN  AUSTRALIA, 

Western  Australia  Univ.,  Nedlands.  Dept.  of  Civil 

Engineering. 

M.  Hollick. 

Environmental  and  Planning  Law  Journal,  Vol.  2, 

No.  2,  pi  16-130,  June  1985. 

Descriptors:  'Water  law,  'Environmental  manage- 
ment, 'Case  studies,  'Australia,  'Legal  aspects, 
•Legislation,  'Political  constraints,  'Administra- 
tion, Administrative  agencies,  Public  policy, 
Policy  making,  Decision  making,  Jurisdiction, 
Land  use,   Planning,  Rural  areas,   Conservation. 

The  various  influences  that  mold  the  shape  of 
environmental  legislation  and  determine  its  effec- 
tiveness in  practice  are  reviewed  with  particular 
reference  to  Western  Australia.  Political  consider- 
ations, weaknesses  in  drafting,  and  internal  and 
external  influences  on  the  administering  authorities 
are  shown  to  combine  to  produce  a  framework  for 
environmental  management  that  may  bear  little 
resemblance  to  the  intentions  of  Parliament  or  the 
expectations  of  the  community  at  the  time  the 
legislation  was  introduced.  Suggestions  for  reform 
are  presented.  (Author's  abstract) 
W87-05360 


GREAT  LAKES  DIVERSION  AND  CONSUMP- 
TIVE USE:  THE  ISSUE  LN  PERSPECTIVE, 

Center  for  the  Great  Lakes,  Chicago,  IL. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05361 


GREAT  LAKES  CHARTER:  TOWARD  A  BA- 
SLNWLDE  STRATEGY  FOR  MANAGING  THE 
GREAT  LAKES, 

Wisconsin  Dept.  of  Administration,  Madison. 
P.  V.  MacAvoy. 

Case  Western  Reserve  Journal  of  International 
Law,  Vol.  18,  No.  1,  p  49-65,  Winter  1986.  60  ref. 

Descriptors:  'Water  law,  'Great  Lakes,  'Water 
management,  'Legal  aspects,  'Water  resources  de- 
velopment, 'Policy  making,  'Regional  planning, 
Water  supply  development,  Public  policy,  Water 
policy,  Economic  aspects,  Social  aspects,  Water 
supply,  Decision  making,  Regional  development, 
Planning. 

The  Great  Lakes  Charter  is  an  agreement  among 
Great  Lakes  states  and  provinces  detailing  cooper- 
ative actions  to  ensure  a  sufficient,  reliable  supply 
of  clean  Great  Lakes  water  for  the  region.  This 
paper  summarizes  the  development  of  the  Charter 
and  its  role  in  stimulating  and  guiding  the  evolu- 
tion of  a  regional  water  management  framework. 
Policy  makers,  resource  managers,  researchers, 
and  citizens  recognize  the  need  for  an  integrated 
course  of  action  to  balance  and  protect  the  inter- 


ests  of  those  in  the  region  who  depend  on  the 
water  resources  of  the  basin  and  to  prevent  the 
degradation  of  the  quality  and  quantity  of  those 
resources.  The  Charter  is  especially  meaningful 
because  of  its  emphasis  on  a  specific  program  of 
implementation,  rather  than  offering  only  sweep- 
ing policy  statements.  The  biggest  challenge  cur- 
rently facing  the  region  is  to  maintain  the  momen- 
tum toward  development  of  the  Charter's  integrat- 
ed management  strategy;  mutual  cooperation  and 
good  faith  will  continue  to  be  essential  ingredients 
in  the  process.  (Author's  abstract) 
W87-05362 


INTER  AND  LNTRASTATE  USAGE  OF  GREAT 
LAKES  WATERS:  A  LEGAL  OVERVLEW, 

Chicago-Kent  Coll.  of  Law,  IL. 

A.  D.  Tarlock. 

Case   Western   Reserve  Journal   of  International 

Law,  Vol.  18,  No.  1,  p  67-108,  Winter  1986.  140 

ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Great 
Lakes,  'Water  use,  'Water  management,  'Region- 
al planning,  'Diversion,  'Legal  review,  Planning, 
Routing,  Irrigation,  Jurisdiction,  Adjudication  pro- 
cedure, Common  law,  Legislation,  Judicial  deci- 
sions, Riparian  rights,  Public  policy,  Water  policy, 
Groundwater,  Constitutional  law,  Regulations, 
Federal  jurisdiction. 

The  legal  strategies  available  to  the  Great  Lakes 
Basin  states  to  chart  the  future  use  of  the  Great 
Lakes  is  reviewed.  The  decision  in  Sporhase  v. 
Nebraska  and  the  possibility  of  federal  intervention 
in  the  allocation  of  interstate  waters  deprives  the 
states  of  the  exclusive  authority  to  decide  who  can 
have  access  to  the  lakes  for  consumptive  with- 
drawals. The  littoral  states  and  the  Canadian  prov- 
inces must  unite  to  develop  a  common  manage- 
ment strategy.  The  article  provides  a  starting  point 
for  development  of  this  strategy,  describes  the 
federal  constraints  that  state  regulatory  legislation 
may  face,  and  describes  five  options  open  to  the 
states  to  conserve  basin  waters  in  a  manner  consist- 
ent with  federal  law.  The  latter  include  export 
embargoes,  even-handed  use  restrictions,  equitable 
apportionment  actions,  interstate  compacts,  and 
comprehensive  management  legislation.  The  ap- 
proval of  the  Great  Lakes  Charter  is  the  first  step 
in  the  process.  (Doria-PTT) 
W87-05363 


OVERVLEW  OF  CANADIAN  LAW  AND 
POLICY  GOVERNLNG  GREAT  LAKES  WATER 
QUANTITY  MANAGEMENT, 

Canadian  Environmental  Law  Research  Founda- 
tion, Toronto  (Ontario). 

M.  Valiante,  P.  Muldoon,  J.  Harvey,  P.  King,  and 
P.  Emond. 

Case  Western  Reserve  Journal  of  International 
Law,  Vol.  18,  No.  1,  p  109-153,  Winter  1986.  211 
ref. 

Descriptors:  'Water  law,  'Canada,  'Legal  aspects, 
•Water  policy,  *Great  Lakes,  *Water  supply,  'Re- 
gional planning,  'Diversion,  'Legal  review,  Plan- 
ning, Routing,  Legislation,  Regulations,  Water  use, 
Consumptive  use,  Federal  jurisdiction,  Jurisdic- 
tion, Policy  making,  Civil  law,  Common  law,  Ri- 
parian rights,  Groundwater,  Ownership  of  beds, 
Trespass,  Judicial  decisions,  Permits,  Nuisance. 

An  overview  is  provided  of  the  legal  regimes  in 
Canada  governing  water  quantity  management, 
with  an  emphasis  on  how  these  regimes  might 
respond  to  a  proposed  diversion  of  water  from  or 
into  the  Great  Lakes  Basin.  The  laws  and  policies 
of  the  Canadian  government  and  the  provinces  of 
Quebec  and  Ontario  are  examined.  Topics  ad- 
dressed include  common  and  civil  law,  riparian 
rights,  ownership  of  beds,  private  and  public  nui- 
sance and  trespass,  the  public  trust  doctrine,  pro- 
prietary rights,  and  jurisdiction.  (Doria-PTT) 
W87-05364 


PUBLIC  INTERNATIONAL  LAW  AND  WATER 
QUANTITY  MANAGEMENT  LN  A  COMMON 
DRAINAGE  BASIN:  THE  GREAT  LAKES, 

S.  A.  Williams. 
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Case  Western  Reserve  Journal  of  International 
Law,  Vol.  18,  No.  1,  p  155-201,  Winter  1986.  227 
ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Water 
management,  'Water  supply,  'International  law, 
•Catchment  areas,  *Great  Lakes,  'Water  policy, 
•Legal  review,  State  jurisdiction,  Judicial  deci- 
sions, Riparian  rights,  Canada,  United  States,  Trea- 
ties, Adjudication  procedure. 

There  is  a  potential  confrontation  between  the 
western  'water  poor'  states  and  the  'water  rich' 
states  of  the  Great  Lakes  region  over  the  issue  of 
diversion.  The  following  are  analyzed:  (1)  the 
impact  of  the  Boundary  Waters  Treaty  of  1909  on 
protection  of  water  quantity  in  the  Great  Lakes 
Basin;  (2)  the  fundamental  rules  of  international 
law  relevant  to  disputes  arising  between  Canada 
and  the  United  States  concerning  diversions  out  of 
the  basin  in  violation  of  that  treaty  if  Canada  seeks 
to  divert  into  the  basin;  (3)  the  global  international 
environmental  law  rules  bearing  on  the  issue;  and 
(4)  the  options  available  on  the  international  level 
for  the  states  and  provinces  located  in  the  basin. 
(Author's  abstract) 
W87-05365 


LAKE  DIVERSION  AT  CHICAGO, 

Illinois  State  Dept.  of  Transportation,  Chicago. 

Div.  of  Water  Resources. 

B.  Barker. 

Case  Western   Reserve  Journal   of  International 

Law,  Vol.  18,  No.  1,  p  203-218,  Winter  1986.  59 

ref,  append. 

Descriptors:  *Water  law,  *Lakes,  'Diversion, 
•Chicago,  'Legal  aspects,  'Great  Lakes,  'Lake 
Michigan,  Routing,  Navigable  waters,  Adjudica- 
tion procedure,  Water  supply,  Water  management, 
Resource  allocation,  Judicial  decisions. 

Diversion  of  Lake  Michigan  water  to  the  Missis- 
sippi River  watershed  of  Chicago,  the  largest  out- 
of-basin  transfer  from  the  Great  Lakes,  has  become 
limited  as  a  result  of  legal  action.  This  article 
describes  lake  diversion  at  Chicago  in  physical  and 
operational  terms  as  it  now  exists  under  the  con- 
trolling decrees;  presents  the  historical  develop- 
ment of  the  diversion  and  the  resulting  legal  dis- 
putes, emphasizing  the  balancing  role  of  the  state 
in  developing  a  navigable  waterway  while  attempt- 
ing simultaneously  to  protect  Chicago's  water 
supply;  and  summarizes  the  legal  standing  of  lake 
diversion  at  Chicago.  (Author's  abstract) 
W87-05366 


MODEL  STATE  WATER  ACT  FOR  GREAT 
LAKES  MANAGEMENT:  EXPLANATION  AND 
TEXT, 

Michigan  Univ.,  Ann  Arbor. 

J.  L.  Sax. 

Case   Western   Reserve  Journal  of  International 

Law,  Vol.  18,  No.  1,  p  219-238,  Winter  1986.  60 

ref. 

Descriptors:  'Water  law,  'Legal  aspects,  'Legisla- 
tion, 'Great  Lakes,  'Water  management,  'State 
jurisdiction,  Selective  withdrawal,  Regional  plan- 
ning, Planning,  Regulations,  Water  supply,  Law 
enforcement,  Adjudication  procedure. 

The  enactment  of  parallel  legislation  by  the  vari- 
ous jurisdictions  involved  in  Great  Lakes  Basin 
management  is  recommended  as  the  first  step  in 
recognizing  the  mutual  interests  and  responsibil- 
ities of  the  states  and  provinces  in  protecting  the 
basin.  The  minimum  purposes  of  such  legislation 
are  development  of  information  about  new  uses  of 
water,  agreement  to  cooperate  with  other  states  in 
permitting  uses,  and  regulation  of  major  diversions 
through  notification  and  permitting.  A  Model  State 
Water  Act  is  presented  to  provide  the  structure  for 
a  common  legislative  approach,  drafted  to  follow 
as  closely  as  possible  a  law  already  enacted  by 
Wisconsin.  The  discussion  includes  an  explanation 
of  the  purpose  and  general  coverage  of  the  model 
act,  a  detailed  analysis  of  its  provisions,  and  the 
text  of  the  model  act  itself.  (Author's  abstract) 
W87-05367 


Field  6— WATER  RESOURCES  PLANNING 
Group  6E — Water  Law  and  Institution* 


BINDING  TIES,  TYING  BONDS:  INTERNA- 
TIONAL OPTIONS  FOR  CONSTRAINTS  ON 
GREAT  LAKES  DIVERSIONS, 

R.  J.  Sugarman. 

Case   Western   Reserve  Journal   of  International 

Law,  Vol.  18,  No.  1,  p  239-259,  Winter  1986.  44 

ref. 

Descriptors:  *Water  law,  •Legal  aspects,  'Trea- 
ties, 'International  law,  *Great  Lakes,  'Water 
policy,  'Diversion,  'Regional  planning,  Routing, 
Consumptive  use,  Water  use,  Planning,  Water 
demand,  Water  management,  Decision  making, 
Policy  making.  Land  use,  Economic  aspects, 
Social  aspects,  Constitutional  law,  Judicial  deci- 


The  need  and  options  for  modified  international 
undertakings  are  discussed  to  enhance  the  protec- 
tion afforded  the  Great  Lakes  against  diversion  of 
water.  It  is  concluded  that  Canada  and  the  United 
States  can,  legally  and  practically,  substantially 
increase  the  difficulty  of  effecting  a  diversion  from 
the  Great  Lakes  or  their  tributaries  through  en- 
hanced treaty  protections.  The  existing  treaty  has 
established  a  record  of  effectiveness  and  consisten- 
cy, and  there  could  well  be  substantial  support  in 
both  the  U.S.  Congress  and  Canada  for  such  addi- 
tional protection.  (Author's  abstract) 
W87-05368 


WATER  SUPPLY  IN  ANIMAL  HUSBANDRY 
FROM  MUNICIPAL  SOURCES-SITUATION, 
STANDARDS,  LEGAL  FUNDAMENTALS, 
PROBLEMS  (TRANK-  UND  BRAUCHWASSER 
AUS  DER  OFFENTLICHEN  WASSERVERSOR- 
GUNG:  SITUATION,  STANDARDS,  RECHT- 
LICHE  GRUNDLAGEN,  PROBLEME), 
Niedersaechsisches  Ministerium  fuer  Ernaehrung, 
Landwirtschaft  und  Forsten,  Hanover  (Germany, 
F.R.). 
J.  Muller. 

Deutsche  Tierarztliche  Wochenschrift,  Vol.  93, 
No.  7,  p  305-307,  July  23,    1986.   3   fig,   2  tab. 

Descriptors:  'Water  supply,  'Livestock,  'Munici- 
pal water,  'Legal  aspects,  'Standards,  'Water 
quality,  Water  quality  management. 

The  status  of  the  municipal  water  supply  in  Lower 
Saxonia  is  reported  using  actual  figures  on  the 
quantities  of  water  acquisition  and  delivery  as  well 
as  the  extent  of  supply.  The  judicial  assessment  of 
an  enforced  supply  and  use  is  also  outlined.  The 
essential  regulations  in  municipal  water  supply  are 
explained.  Problems  are  pointed  out  in  the  field  of 
protection  of  waters,  which  have  to  be  solved  to 
ensure  sufficient  water  supply,  and  possible  an- 
swers to  manage  these  problems  are  indicated. 
(Author's  abstract) 
W87-05375 


EVALUATION    OF    POLLUTION    CONTROL 
LEGISLATION  IN  INDIA, 

For  primary  bibliographic  entry  see  Field   5G. 
W87-05378 


EQUITABLE    APPORTIONMENT:    THE    SU- 
PREME COURT  PARTS  THE  WATERS, 
C.  H.  Eccles. 
Utah  Law  Review,  No.  2,  p  399-416,  1986.  117  ref. 

Descriptors:  'Legal  aspects,  'Property  rights, 
•Appropriation,  'Judicial  decisions,  'Water  law, 
•Water  rights,  'Supreme  Court,  Regulations,  Wa- 
terways, Conservation,  Public  policy,  Policy 
making,  Decision  making,  Economic  aspects, 
Water  use,  Cost-benefit  analysis. 

In  Colorado  v.  New  Mexico,  the  Supreme  Court 
has  refined  the  test  for  achieving  an  equitable 
apportionment  by  balancing  the  factors  articulated 
in  prior  cases.  Changes  made  in  the  doctrine  by 
this  new  decision  include:  (1)  an  emphasis  on  con- 
servation; (2)  an  explicit  willingness  to  consider 
proposed  diversions,  even  at  the  expense  of  exist- 
ing users;  and  (3)  a  new  evidentiary  standard  that 
must  be  met  by  the  state  seeking  the  proposed 
diversion.  The  Court  will  continue  to  place  the 
initial  burden  of  proof  on  the  petitioning  state  to 


prove  real  or  substantial  injury.  Once  this  standard 
is  met,  however,  the  burden  will  shift  to  the  other 
state  to  show  reasonable  conservation  measures 
that  could  be  taken  and  that  the  benefits  from  the 
proposed  diversion  outweigh  the  harms.  It  is  con- 
cluded that,  while  Colorado  v.  New  Mexico  does 
not  substantially  change  the  theory  of  equitable 
apportionment,  it  does  continue  the  doctrine's  evo- 
lutionary development  while  providing  a  clearer 
perspective  on  the  Court's  current  attitude  toward 
apportionment.  (Author's  abstract) 
W87-05379 


PLAYING  THE  ACID  RAIN  GAME:  A  STATE'S 
REMEDIES, 

R.  J.  R.  Smith. 

Environmental  Law,  Vol.   16,  No.  2,  p  255-317, 

Winter  1986.  254  ref. 

Descriptors:  'Water  law,  'Acid  rain,  'Air  pollu- 
tion control,  'Legal  aspects,  'State  jurisdiction, 
•Regulations,  'Legislation,  Pollutants,  Sulfur  diox- 
ide, Sulfates,  Nitrogen  oxides,  Nitrates,  Hydrocar- 
bons, Air  pollution  effects,  Rainfall,  Policy 
making,  Decision  making,  Case  studies,  Judicial 
decisions,  Common  law,  Public  policy. 

States  have  attempted  to  use  a  variety  of  methods 
to  control  acid  rain.  These  methods  include  the 
Clean  Air  Act,  federal  and  state  common  law 
nuisance  actions,  individual  state  regulations,  and 
interstate  compacts.  The  control  alternatives  that 
have  been  used  are  reviewed,  showing  how  inef- 
fective these  alternatives  have  proven  to  be.  The 
conclusion  calls  for  comprehensive  control  legisla- 
tion, outlines  the  elements  that  an  effective  control 
program  must  include,  and  proposes  a  legislative 
solution.  (Author's  abstract) 
W87-05380 


LEGAL     INCENTIVES     FOR     REDUCTION, 
REUSE,    AND     RECYCLING:    A    NEW    AP- 
PROACH TO  HAZARDOUS  WASTE  MANAGE- 
MENT, 
R.  G.  Gordon. 

The  Yale  Law  Journal,  Vol.  95,  No.  4,  p  810-831, 
March  1986.  129  ref. 

Descriptors:  'Water  law,  'Waste  disposal,  'Recy- 
cling, 'Waste  recovery,  'Waste  management, 
•Legal  aspects,  'Legislation,  'Regulations,  Plan- 
ning, Research  priorities,  Administration,  Adminis- 
trative agencies,  Law  enforcement. 

The  inadequacy  of  current  approaches  for  manag- 
ing hazardous  waste  is  reviewed,  and  a  model 
legislative  package  is  proposed  based  on  reduction, 
reuse,  and  recycling.  Topics  covered  include  the 
current  emphasis  on  waste  production  and  dispos- 
al, problems  with  the  current  approach,  the  bene- 
fits of  reduction,  reuse,  and  recycling,  setting  goals 
and  overcoming  obstacles  to  source  reduction  leg- 
islation, ambiguous  regulatory  programs  and  prior- 
ities, feasibility  questions,  information  deficiencies, 
industry  opposition,  planning,  research,  institution- 
al assistance,  statutory  and  regulatory  adjustments, 
and  implementation.  (Doria-PTT) 
W87-05381 


STATE  AND  FEDERAL  LAND  USE  REGULA- 
TION: AN  APPLICATION  TO  GROUNDWAT- 
ER AND  NONPOINT  SOURCE  POLLUTION 
CONTROL, 

For  primary  bibliographic  entry  see  Field  5G 
W87-05382 


EMERGENCY  WATER  PLANNING  PRO- 
GRAM, 

Louisiana  Dept.  of  Health  and  Human  Resources, 

New  Orleans. 

F.  Hull,  and  T.  J.  Ray. 

Southwest  and  Texas  Water  Works  Journal,  Vol. 

168,  No.  8,  p  5,  November  1986. 

Descriptors:  'Planning,  'Emergency  planning, 
•Water  management,  'Surveys,  'Administrative 
agencies,  'Water  supply,  Resources  management, 
Water  use.  Computers,  Public  health. 


The  U.S.  Army  Corps  of  Engineers  has  been  di- 
rected by  the  President  of  the  United  States  to  take 
the  leadership  role  in  the  development,  coordina- 
tion, and  implementation  of  an  emergency  water 
plan.  The  plan  being  developed  will  describe  in 
detail  the  water  management  responsibilities,  pro- 
cedures, and  actions  of  the  Corps  and  other  feder- 
al, state,  and  local  agencies  for  various  types  of 
water  emergencies.  The  Corps'  New  Orleans  Dis- 
trict is  responsible  for  developing  the  plan  for  the 
state  of  Louisiana.  An  important  component  of  the 
plan  is  a  statewide  inventory  of  water  and 
wastewater  systems.  To  fill  data  gaps  and  to 
update  water  use  data  available  to  the  state,  a 
water  use  survey  is  being  developed  jointly  by  the 
Corps  and  the  Louisiana  Department  of  Health 
and  Human  Resources.  Participation  is  urged, 
since  it  is  the  most  important  ingredient  for  assur- 
ing that  public  water  systems  continue  to  serve 
safe  drinking  water  during  emergencies.  (Author's 
abstract) 
W87-05383 


WATER  CHEMISTRY  IN  CHANGING  TIMES: 
SLXTY  YEARS  OF  THE  WATER  CHEMISTRY 
DIVISION  OF  THE  GERMAN  CHEMICAL  SO- 
CIETY (WASSERCHEMIE  IM  WANDEL  DER 
ZEJTEN:  60  JAHRE  FACHGRUPPE  WASSER- 
CHEMIE IN  DER  GESELLSCHAFT 
DEUTSCHER  CHEMIKER), 
Technische  Univ.,  Munich  (Germany,  F.R.).  Inst, 
fuer  Wasserchemie  und  Chemische  Balneologie. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-05454 


ENGINEERING  AND  LEGAL  RAMIFICA- 
TIONS OF  GROUNDWATER  CONTAMINA- 
TION -  A  CASE  STUDY, 

Dufresne-Henry,  Inc.,  Concord,  MA. 

For  primary   bibliographic   entry  see  Field   5G. 

W87-05559 


NATIONAL  ENVIRONMENTAL  POLICIES 
AND  RESEARCH  PROGRAMS:  A  COMPARI- 
SON AMONG  SELECTED  COUNTRIES. 

MITRE  Corp.,  McLean,  VA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-05715 


POLITICAL  SCDZNCE  RESEARCH  ON  FLOOD 
MITIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 
H.  P.  Caulfield  Jr. 

IN:  A  Plan  for  Research  on  Floods  and  Their 
Mitigation  in  the  United  States,  Illinois  State 
Water  Survey  Div.,  Champaign,  Illinois,  p  137- 
153,  7  ref. 

Descriptors:  'Political  aspects,  'Political  con- 
straints, 'Legal  aspects,  'Flood  control,  Policy 
making,  Flood  plain  zoning,  Flood  plain  manage- 
ment, Rood  insurance,  Public  policy,  Project  plan- 
ning, Risks,  Local  governments,  Flood  damage, 
Planning,  Social  aspects,  Regulations,  Research 
priorities. 

The  knowledge  derived  from  research  by  political 
scientists  is  pertinent  to  improved  governmental 
action  with  respect  to  flood  mitigation.  Three 
types  of  political  science  research  (together  with 
interdisciplinary  research  proposals)  are  proposed 
as  an  initial  program:  political  behavioral,  policy 
analysis  (formulation/legitimation,  implementation 
and  impact)  and  intergovernmental  research.  Inter- 
disciplinary research  involves  work  on  flood  insur- 
ance rates,  performance  standards  for  local  gov- 
ernments, flood  mitigation  and  social  goals,  and 
risk-benefit  analysis.  Research  problems  deemed  to 
be  critically  important  include  catastrophe  and  po- 
litical action,  pre-flood  planning  and  post-flood 
measures,  local  community  responsibility,  new  fed- 
eralism and  flood  mitigation,  and  flood  mitigation 
management  and  scarce  resources.  The  knowledge 
gained  from  this  proposed  program  of  research 
could  be  useful  in  advancing  the  effectiveness, 
equity  and  efficiency  of  current  practices  of  flood 
mitigation.  (See  also  W87-05717)  (Geiger-PTT) 
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W87-05723 


LEGAL  ASPECTS  OF  MITIGATING  FLOOD 
DAMAGES, 

American  Bar  Foundation,  Chicago,  IL. 

W.  A.  Thomas. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in    the   United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p  157- 

170,  8  ref. 

Descriptors:  'Legal  aspects,  'Flood  control, 
•Flood  damage,  'Flood  plain  management,  'Flood 
protection,  Research  priorities,  Flood  plain  zoning, 
Flood  forecasting,  Water  law,  Legislation,  Flood 
routing,  Coastal  zone  management,  Public  health, 
Public  rights,  Flood  insurance. 

Recommendations  for  legal  research  concerning 
flood  mitigation  are  made  with  particular  reference 
to  three  major  national  themes:  the  National  Flood 
Insurance  Program  and  related  emergency  meas- 
ures, the  trend  from  structural  to  non-structural 
mitigation  measures,  and  the  emergence  of  in- 
volvement by  local  communities  in  mitigation 
planning.  A  survey  of  legal  issues  is  given  covering 
the  areas  of  preparedness/mitigation,  flood  warn- 
ing, emergency  response,  and  recovery/restora- 
tion. Five  high  priority  research  recommendations 
are  identified:  tax  policies  of  federal  and  state 
governments  should  be  reviewed  to  encourage 
construction  of  flood-control  structures  and  build- 
ings designed  to  withstand  flooding;  empirical  sur- 
veys should  be  made  of  the  success  rates  of  differ- 
ent law  enforcement  procedures  regarding  restric- 
tions on  uses  of  flood  plains;  studies  should  be 
undertaken  on  the  legal  ramifications  of  limitations 
on  reconstruction  after  flooding;  investigations 
should  be  made  as  to  whether  liability  exists  for 
issuing  flood  warnings;  and  conflicts  between  local 
and  federal  mappings  for  flood  zoning  and  related 
land-use  purposes  should  be  resolved.  (See  also 
W87-05716)  (Geiger-PTT) 
W87-05724 


6F.  Nonstructural  Alternatives 


SALINITY  IN  WATERCOURSES  AND  RESER- 
VOntS. 

For  primary  bibliographic  entry  see  Field   5G. 
W87-05165 


OPERATIONAL  FLOOD  WARNING  SYSTEM, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-05562 


PLAN  FOR  RESEARCH  ON  FLOODS  AND 
THEm  MITIGATION  IN  THE  UNITED 
STATES, 

Illinois  State  Water  Survey  Div.,  Champaign. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05716 


RESEARCH    PROBLEMS    IN    HYDROLOGY 
AND  HYDRAULICS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05718 


AGENDA  FOR   ECONOMIC  RESEARCH  ON 
FLOOD  HAZARD  MITIGATION, 

Florida  Univ.,  Gainesville.  Dept.  of  Economics. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05721 


POLITICAL  SCIENCE  RESEARCH  ON  FLOOD 
MITIGATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Politi- 
cal Science. 

For  primary  bibliographic  entry  see  Field  6E. 
W87-05723 


LEGAL   ASPECTS   OF  MITIGATING  FLOOD 
DAMAGES, 

American  Bar  Foundation,  Chicago,  IL. 


For  primary  bibliographic  entry  see  Field  6E. 
W87-05724 


6G.  Ecologic  Impact  Of 
Water  Development 


FISH  AND  WILDLIFE  MITIGATION  PRO- 
GRAM FOR  THE  COLORADO  RTVER  BASIN 
SALDOTY  CONTROL  PROJECT  -  A  CASE 
HISTORY, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 
Colorado  Region. 

T.  A.  Burke,  D.  E.  Busch,  and  W.  E.  Rinne. 
IN:  Salinity  in  Watercourses  and  Reservoirs.  Pro- 
ceedings of  the  1983  International  Symposium  on 
State-of-the-Art  Control  of  Salinity,  July  13-15, 
1983,  Salt  Lake  City,  Utah.  Butterworth  Publish- 
ers, Boston,  Massachusetts.  1984.  p  539-548,  1  tab, 
2  ref. 

Descriptors:  *Fish  conservation,  'Mitigation, 
'Colorado  River,  'Ecological  effects,  'Manage- 
ment planning,  Case  histories,  Environmental  ef- 
fects, Environmental  impact  statement,  Fish  man- 
agement, Fish,  Water  resources  development. 

Title  I  of  the  Colorado  River  Basin  Salinity  Con- 
trol Project  specifically  provides  for  measures  nec- 
essary to  control  salinity  of  the  Colorado  River 
below  Imperial  Dam.  Environmental  analyses  of 
the  Title  I  Project  were  presented  in  the  Final 
Environmental  Impact  States  (EIS)  filed  by  the 
Burea  of  Reclamation  on  June  10,  1975.  The  EIS 
made  an  in-depth  determination  of  the  salinity  con- 
trol project's  impacts,  both  adverse  and  beneficial. 
While  the  EIS  discussed  the  types  and  relative 
amounts  of  environmental  imapcts,  definite  plans 
for  their  mitigation  were  not  developed  until  after 
the  EIS  was  finalized.  Some  of  the  project's  ad- 
verse impacts  were  avoided  prior  to  development 
of  an  actual  mitigation  plan  by  simply  incorporat- 
ing measures  into  both  the  project  design  and  the 
construction  schedules.  Some  of  these  measures 
were:  using  the  existing  main  outlet  drain  as  a 
conveyance  channel  for  salt  water  wastes;  screen- 
ing the  feed  water  intake  to  the  desalting  plant  to 
reduce  fish  losses;  conducting  fish  salvage  during 
canal  dewatering  works;  and  providing  bridges, 
siphons,  and  escape  ladders  in  and  along  the  canals 
for  both  human  and  wildlife  use.  Two  separate  fish 
and  wildlife  Ad  Hoc  Committees  were  formed  to 
develop  the  mitigation  plans  for  this  project.  One 
committe  was  responsible  for  mitigation  of  adverse 
impacts  associated  with  the  concrete-lined  canal  in 
California,  and  the  other  Ad  Hoc  Committee  dealt 
with  the  effects  from  the  desalting  plant  and  the 
protective  and  regulatory  pumping.  Both  commit- 
tees were  to  remain  in  effect  until  mitigation  con- 
cepts were  thoroughly  planned,  designed,  and  im- 
plemented. In  total,  eleven  accepted  recommended 
proposals  were  expected  to  recover  67.5%  of  the 
fish  and  wildlife  losses  expected  to  result  from  the 
Title  I  Salinity  Control  Project.  The  most  signifi- 
cant facet  of  the  mitigatino  process  yet  to  be 
completed  is  the  evaluation  of  the  effectiveness  of 
the  implemented  mitigation  measures.  (See  also 
W87-05165)  (Lantz-PTT) 
W87-05215 


HYDROELECTRIC  OPERATION  AT  THE 
RIVER  BASIN  LEVEL:  RESEARCH  NEEDS  TO 
INCLUDE  ECOLOGICAL  ISSUES  IN  BASIN- 
LEVEL  HYDROPOWER  PLANNTNG. 

Oak  Ridge  National  Lab.,  TN. 
Proceedings  of  a  Workshop  held  by  the  Electric 
Power  Research  Institute,  September  16-17,  1981, 
Oak  Ridge,  Tennessee.  EPRI  Report  WS-80-155, 
Electric  Power  Research  Institute,  Palo  Alto,  CA. 
June  1981.  42  p. 

Descriptors:  'Hydroelectric  power,  'Ecology, 
•Hydropower,  'Reservoir  management. 

A  workshop  to  recommend  research  needed  to 
quantitatively  integrate  ecological  issues  in  river 
basin  level  hydropower  planning  was  held  in  Oak 
Ridge,  Tennessee,  on  September  15-17,  1980.  The 
32  workshop  participants  identified  18  research 
topics  that  were  responsive  to  the  workshop  objec- 
tive. These  topics  were  related  to  impacts  of  water 


level  fluctuations,  instream  flow  requirements, 
water  quality  alteration,  and  impacts  on  migratory 
fish.  The  development  of  these  research  topics  and 
recommended  research  prorities  are  summarized  in 
this  report.  (Author's  abstract) 
W87-05250 


HISTORIC  RESOURCES  RELATED  TO  CON- 
STRUCTION ACnvnTES  AT  ELEPHANT 
BUTTE  RESERVOIR. 

Bureau  of  Reclamation,  Amarillo,  TX.  Southwest 

Region. 

August  1986.  159  p,  18  fig,  3  tab,  37  ref,  2  append. 

Descriptors:  'History,  'Elephant  Butte  Reservoir, 
'Construction,  'Archeology,  'Dam  construction, 
Reservoir  construction,  Dams,  Dikes,  Reservoirs, 
Site  selection. 

The  original  construction  of  the  Elephant  Butte 
Reservoir  was  completed  in  1916.  Construction  of 
additional  facilities  associated  with  the  reservoir 
has  been  carried  on  intermittently  since  that  time 
with  much  activity  during  the  depression  era. 
Recent  Bureau  of  Reclamation  cultural  resource 
investigations  have  concentrated  on  the  historic 
resources  which  relate  to  these  early  construction 
activities.  This  report  takes  an  inventory  of  historic 
construction  related  sites,  briefly  reviews  the  his- 
toric construction  activities  and  related  sites  at 
Elephant  Butte  Reservoir,  discusses  recent  cultural 
resource  investigations  of  construction  related 
sites,  and  presents  some  management  recommenda- 
tions to  aid  in  recognizing  resources  which  might 
be  altered  by  modern  operation  and  maintenance 
activities.  (Author's  abstract) 
W87-05323 


CHANAGES  IN  ALLUVIAL  DEPOSITS,  UPPER 
GRAND  CANYON, 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05755 


GEOMORPHIC  -  HYDRAULIC  SEVIULATION 
OF  CHANNEL  EVOLUTION, 

Water  Engineering  and  Technology,  Inc.,  Shreve- 

port,  LA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05794 


CHANNEL       WEOTH       ADJUSTMENT       ESf 
STRAIGHT  ALLUVIAL  STREAMS, 

Agricultural  Research  Service,  Fort  Collins,  CO. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05795 


PREDIOTNG  CHANNEL  ADJUSTMENT  TO 
CHANNELIZATION, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Geol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05796 


SEVnLARITY  OF  BANK  PROBLEMS  ON  DIS- 
SIMILAR  STREAMS, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05797 


SEDIMENT  STUDD2S  EN   GRAND  CANYON, 
ARIZONA, 

Geological  Survey,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05798 


CHANNEL  EVOLUTION  IN  MODIFIED  TEN- 
NESSEE CHANNELS, 
Geological  Survey,  Nashville,  TN. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05799 
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2: 


VEGETATION  AND  BANK-SLOPE  DEVELOP- 
MENT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-O580O 


EVOLUTION  OF  TWO  DREDGED  CHANNELS 
IN  OKLAHOMA, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-05801 


DEVELOPMENT  AND   APPLICATION  OF  A 
SEDIMENTATION  MODELING  SYSTEM, 

Hydrologic  Engineering  Center,  Davis,  CA. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05817 


BUDGET  ANALYSIS  OF  TURBIDITY  AND 
STREAMFLOW  DATA, 

Umpqua  National  Forest,  Roseburg,  OR. 
K.  Smith. 

IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  407-415,  8 
fig,  3  tab,  5  ref. 

Descriptors:  'Water  quality,  'Turbidity,  'Stream 
flow,  'Data  aquisition,  'Layng  Creek,  'Oregon, 
Watersheds,  Water  quality  control,  Model  studies, 
Sediment  transport,  Monitoring. 

Turbidity  and  streamflow  data  collected  from  an  8- 
yr  USDA-Forest  Service  monitoring  project  on 
Layng  Creek,  a  60  sq  mi  Western  Oregon  water- 
shed with  high  timber  and  water  supply  values, 
was  analyzed  to  provide  an  indication  of  the  tur- 
bidity production  response  of  the  watershed.  A 
sediment  budget  model  was  used  to  quantify  vari- 
ous production  components  which,  in  turn,  were 
examined  to  determine  relative  quantities  and 
annual  trends.  This  study  also  showed  deficiencies 
in  the  data  which  can  be  eliminated  in  future 
monitoring.  (See  also  W87-05791)  (Author's  ab- 
stract) 
W87-05833 


SPATIAL  AND  TEMPORAL  CHANGES  IN 
LOUISIANA'S  BARATARIA  BASIN  MARSHES, 
1945-1980, 

Louisiana  State  Univ.,  Baton  Rouge.  Center  for 

Wetland  Resources. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05876 


7.  RESOURCES  DATA 
7A.  Network  Design 


ANALYSIS  OF  RESEARCH  NEEDS  CONCERN- 
ING THE  TREATMENT,  UTILIZATION,  AND 
DISPOSAL  OF  WASTEWATER  TREATMENT 
PLANT  SLUDGES. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05325 


RESEARCH  NEEDS  ASSOCIATED  WITH 
TOXIC  SUBSTANCES  IN  WASTEWATER 
TREATMENT  SYSTEMS. 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary   bibliographic   entry  see   Field   5D. 

W87-05335 


METEOROLOGICAL  RESEARCH  NEEDS  ON 
FLOODS  AND  THED*  MITIGATION, 

Maryland  Univ.,  College  Park.  Inst,  for  Physical 

Science  and  Technology. 

H.  E.  Landsberg. 

IN:  A  Plan  for  Research  on  Floods  and  Their 

Mitigation    in    the    United    States,    Illinois    State 

Water  Survey  Div.,  Champaign,  Illinois,  p  23-38,  1 


fig,  48  ref. 

Descriptors:  'Flood  forecasting,  'Flood  control, 
•Flood  data,  'Flood  profiles,  'Meteorological  data 
collections,  Flood  protection.  Flooding,  Flood 
plain  management,  Hydrologic  data  collections, 
Weather  data  collections,  Probable  maximum  pre- 
cipitation, Remote  sensing,  Prediction. 

The  principal  contribution  that  meteorology  can 
make  in  mitigating  the  effects  of  flood  is  in  the 
issuance  of  timely  warnings.  The  current  status  of 
observations  and  predictions  of  weather  events 
that  can  lead  to  coastal  and  riverine  flooding  are 
reviewed.  New  avenues  for  research  in  weather 
observation  systems,  forecasting,  spring  flood  pre- 
diction, maximum  probable  precipitation  predic- 
tions, and  communications  about  flood  events  are 
discussed.  Six  recommendations  are  made  for  fur- 
ther research:  improved  quantitative  remote  sens- 
ing of  precipitation  for  integration  with  conven- 
tional raingage  networks;  specific  effort  to  produce 
reliable  quantitative  precipitation  predictions  for 
large  amounts,  including  the  development  of  nu- 
merical mesoscale  models  for  this  purpose;  im- 
porved  prediction  of  tropical  storm  systems  close 
to  shore  and  inland  with  particular  emphasis  on 
improving  the  36-48  hr  forecast;  examination  and 
study  snow  pack  release  as  a  major  contributor  to 
flood  conditions;  re-examination  of  statistical  pro- 
cedures for  estimating  maximal  rainfall  values  for 
different  time  intervals  and  space  dimensions;  and 
re-analysis  of  historical  cases  of  floods,  including 
flash  floods,  the  synoptic  patterns  which  caused 
them,  and  the  effect  of  antecedent  precipitation. 
(See  also  W87-05716)  (Geiger-PTT) 
W87-05717 


METHODOLOGICAL  BASIS  OF  WORLD 
WATER  BALANCE  INVESTIGATION  AND 
COMPUTATION, 

Gosudarstvennyi  Gidrologicheskii  Inst.,  Leningrad 

(USSR). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05733 


SMALL  WATERSHED  MODEL  (SWAM), 
Science  and  Education  Administration,  Fort  Col- 
lins, CO. 

E.  H.  Seely,  C.  V.  Alonso,  and  D.  G.  DeCoursey. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  II,  1986.  p  321-324,  9 
ref. 

Descriptors:  'Watersheds,  'Model  studies,  'Simu- 
lation analysis,  Flow  profiles,  Sediment  transport, 
Path  of  pollutants,  Water  pollution  sources, 
Groundwater,   Land  use,   Management  planning. 

The  Small  Watershed  Model  (SWAM)  is  a  state- 
of-the-art  model  that  simulates  the  movement  of 
water,  sediment,  and  chemicals  through  a  small, 
mixed-land-use  watershed.  It  was  developed  to  aid 
planners  and  others  in  assessing  nonpoint  sources 
of  pollution.  To  the  maximum  extent  practical,  the 
physical  processes  are  simulated  using  causal 
rather  than  black-box  approaches.  The  watershed 
is  divided  into  source  are,  channel,  reservoirs,  and 
groundwater  segments  within  which  water,  sedi- 
ment and  chemicals  move,  interacting  with  each 
other  and  with  the  agricultural  environment.  Agri- 
cultural land  use  and  management  pratices  as  well 
as  daily  changes  in  vegetative  cover  and  infiltra- 
tion rates  are  simulated  in  source  areas,  and  the 
state  of  other  model  variables  are  simulated 
throughout  the  catchment  system.  (See  also  W87- 
0579 1)  (Author's  abstract) 
W87-05824 


7B.  Data  Acquisition 


SALINITY  BALANCE  OF  THE  LOWER 
VIRGIN  RIVER  BASIN,  NEVADA  AND  ARIZO- 
NA, 

Montana  Univ.,  Missoula.  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05178 


MEEKER  DOME  SALINITY  INVESTIGATION, 

CH2M/Hill,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05198 


TWO-WELL  RECIRCULATION  TRACER 
TESTS  AT  THE  H-2  HYDROPAD,  WASTE  ISO- 
LATION PILOT  PLANT  (WIPP),  SOUTHEAST- 
ERN NEW  MEXICO. 

Hydro  Geo  Chem,  Inc.,  Tucson,  AZ. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05254 


EFFECT  OF  SURFACE  PROPERTIES  ON  THE 
NARROW  TO  BROADBAND  SPECTRAL  RE- 
LATIONSHIP IN  CLEAR  SKY  SATELLITE  OB- 
SERVATIONS, 

Maryland  Univ.,  College  Park.  Dept.  of  Meteorol- 
ogy. 

R.  T.  Pinker,  and  J.  A.  Ewing. 
Remote  Sensing  of  Environment  RSEEA7,  Vol. 
20,  No.  3,  p  267-282,  December  1986.  10  fig,  3  tab, 
16  ref.  NOAA  Grant  NA84AA-H-O0026. 

Descriptors:  'Mathematical  studies,  'Spectral  anal- 
ysis, 'Satellite  technology,  'Albedo,  'Atmospheric 
physics,  'Remote  sensing,  'Simulation  analysis, 
Atmosphere,  Simulation,  Model  studies,  Radiation, 
Mathematical  analysis. 

Several  computational  experiments  were  conduct- 
ed to  estimate  the  difference  between  clear  sky 
spectral  narrowband  and  broadband  planetary 
albedo  for  three  cases  of  wavelength-independent 
surface  albedo  and  four  cases  of  surface  wave- 
length-dependent albedo  (snow,  dry  sand, 
meadow,  water).  The  spectral  interval  of  0.5-0.7 
micron  was  selected  to  approximate  the  bulk  of  the 
VISSR  visible  channel  on  the  GOES  satellites  and 
Channel  1  of  the  AVHRR  on  the  NOAA  oper- 
ational satellites.  Different  atmospheric  conditions 
and  solar  zenith  angles  were  simulated.  It  was 
demonstrated  that  the  relationship  between  the 
spectral  narrowband  and  broadband  planetary 
albedo  depends  primarily  on  the  assumptions  made 
about  the  magnitude  and  wavelength  dependence 
of  the  surface  albedo  and  less  on  the  atmospheric 
conditions.  Future  attempts  to  parametrize  the 
conversion  from  narrowband  to  broadband  spec- 
tral observations  should  account  for  the  surface 
type.  (Author's  abstract) 
W87-05346 


CLOUD  CLIMATOLOGY  FOR  THE  SOUTH 
ATLANTIC  DERIVED  FROM  METEOSAT  I 
IMAGES, 

Hamburg   Univ.   (Germany,   F.R.).   Meteorology 

Inst. 

S.  Coulmann,  S.  Bakan,  and  H.  Hinzpeter. 

Tellus  TELLAL,  Vol.   38A,   No.   5,  p  453-461, 

October  1986.  6  fig,  16  ref. 

Descriptors:  'Meteorology,  'Remote  sensing, 
•METEOSAT  I,  'Cloud  climatology,  'South  At- 
lantic, 'Statistics,  'Climatology,  Boundary  layers, 
Clouds,  Jet  stream,  Seasonal  variation. 

Clouds  play  a  major  role  for  the  radiation  balance 
of  the  planet,  which  itself  is  the  most  important 
process  that  drives  the  climate  system.  Incoming 
solar  as  well  as  emitted  terrestrial  radiation  is 
strongly  influenced  by  emission,  absorption  and 
scattering  of  radiation  by  clouds.  As  a  basis  for 
climate  studies  and  modelling,  a  knowledge  of 
temporal  and  spatial  distribution  of  clouds  is  most 
important.  Progress  towards  understanding  the 
earth's  climate  is  currently  hindered  by  the  limited 
knowledge  of  the  global  cloud  distribution  and  its 
variability.  There  is  at  present  no  unique  and  gen- 
erally agreed  global  cloud  climatology.  Statistics 
of  total  and  high-level  cloud  amount  (monthly 
average  and  standard  deviations)  over  5  deg  x  5 
deg  areas  have  been  derived  for  the  South  Atlantic 
between  0  -  40  deg  S  and  10  deg  E-35  deg  W  from 
METEOSAT  I  data.  Glossy  prints  of  all  available 
noon  images  between  February  1978  and  Novem- 
ber 1979  were  evaluated  with  a  threshold  method 
using  the  VIS  and  IR  data.  The  main  features  of 
the  cloudiness  over  the  South  Atlantic  are  the 
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highly  persistent  boundary  layer  cloudiness  in  the 
eastern  regions,  the  high  cloud  coverage  in  con- 
nection with  the  subtropical  jet  stream  and  the 
relatively  low  cloud  coverage  in  the  western  re- 
gions. The  cloudiness  in  the  eastern  regions  under- 
goes a  clear  seasonal  cycle  with  maximum  cloud 
amounts  during  September-November  and  mini- 
mum in  June,  while  in  the  other  regions,  the  sea- 
sonal cycle  is  less  evident.  A  remarkable  amount  of 
high  level  cloud  was  found  during  all  months  in 
connection  with  the  subtropical  jet  stream,  and 
between  December  and  May  near  the  coasts.  (Al- 
exander-PTT) 
W87-05404 


FIELD  EVIDENCE  FOR  A  BI-POHOUS  SOIL 
WATER  REGIME  IN  CLAY  SOJXS, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  2G. 
W87-05448 


ALGAE    FLUORESCENCE    AUTOMETER,    A 

COMPUTERIZED         BIOASSAY         (ALGEN- 

FLUORESZENZ-AUTOMETER,  EESE  COMPU- 

TERGESTEUERTE     BIOTEST-MESSAPPARA- 

TUR), 

F.  Sayk,  and  C.  Schmidt. 

Zeitschrift  fuer  Wasser-  und  Abwasser  Forschung 

ZWABAQ,  Vol.   19,  No.  5,  p  182-184,  October 

1986.  4  fig,  2  tab,  4  ref. 

Descriptors:  *Measuring  instruments,  *Algae, 
*Bioassay,  'Computers,  'Fluorescence,  Pollutants, 
Chemical  interference,  Contamination,  Water  pol- 
lution, Water  quality. 

A  measuring  device  is  described  which,  in  combi- 
nation with  a  personal  computer,  allows  an  auto- 
mated performance  of  an  algae  bioassay.  The  test  is 
based  on  the  measurement  of  the  influence  of 
chemicals  or  contaminated  water  on  algal  fluores- 
cence. (Author's  abstract) 
W87-05461 


SIMPLE  DETERMINATION  OF  VOLATDLE 
HALOGENATED  OR  AROMATIC  HYDRO- 
CARBONS IN  SOIL  AND  SLUDGE  SAMPLES 
BY  HEAD  SPACE  GAS-CHROMATOGRAPHY 
(EINFACHE  BESTIMMUNG  LEICHTFLUCH- 
TIGER  HALOGENDZRTER  ODER  AROMA- 
TISCHER  KOHLENWASSERSTOFFE  IN 
BODEN-  UND  SCHLAMMPROBEN  DURCH 
DAMPFRAUM-GAS-CHROMATOGRAPHUE), 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05474 


SYSTEM  FOR  MEASURING  INFILTRATION 
RATES  UNDER  CENTER-PIVOT  IRRIGATION 
SYSTEMS, 

Nebraska  Univ.,  Lincoln.  Dept.  of  Agricultural 

Engineering. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-05536 


EUROPEAN  WEATHER  RADAR:  A  TOOL  FOR 
UK  WATER  RESOURCES  MANAGEMENT, 

D.  H.  Newsome. 

Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.  40,  No.  5,  p  415-427, 
October  1986.  6  fig,  2  tab,  17  ref. 

Descriptors:  'Rainfall,  'Precipitation,  'Water  re- 
souces  management,  'Remote  sensing,  'Measuring 
instruments,  'Weather  data  collection,  'Weather 
forecasting,  'Europe,  'Radar,  United  Kingdom, 
Interagency  cooperation,  Weather  satellites. 

The  European  weather  radar  network  being  devel- 
oped under  European  Cooperation  in  Science  and 
Technical  Research  (COST)  project  72  has  as  pri- 
mary users  public  water  authorities  responsible  for 
meteorological  and  water  services.  Forecasts 
would  be  expected  to  include  information  about: 
expected  time  of  onset  and  cessation  of  precipita- 
tion,; the  expected  intensity  pattern  of  the  precipi- 
tation event,  and  the  expected  amount  of  precipita- 


tion  for  defined  areas  over  specified  time  periods. 
The  operational  structure  of  the  weather  radar 
system  in  the  United  Kingdom  and  results  of  its  use 
are  described.  A  single  radar,  when  used  with  a 
suitable  computer,  is  a  powerful  and  flexible  tool 
for  the  quantitative  measurement  of  precipitation 
over  catchments,  sub-catchments,  and  outcrops  of 
aquifers  in  real  time.  When  the  single  radar  is 
integrated  into  a  network  and  its  output  combined 
with  data  from  meteorological  satellites,  its  utility 
is  further  enhanced.  (Rochester-PTT) 
W87-05560 


RAIN  -  THE  RAW  MATERIAL:  WAYS  TO 
MEASURE,  MODEL  AND  MANAGE  IT, 

Department  of  Housing  and  Urban  Development, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-05561 


AUTOMATION  OF  AN  ELECTROLYTIC  CELL 
FOR  THE  TREATMENT  OF  OILY 
WASTEWATER, 

Ford  Motor  Co.,  Dearborn,  MI.  Engineering  and 

Research  Staff. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-05576 


USESG  SOIL  MORPHOLOGY  TO  DEVELOP 
MEASUREMENT  METHODS  AND  SIMULA- 
TION TECHNIQUES  FOR  WATER  MOVE- 
MENT IN  HEAVY  CLAY  SOILS, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field   2G. 

W87-05707 


NMR  MEASUREMENT  OF  WATER  IN  CLAY, 

Soil  Conservation  Service,  College  Park,  MD. 
R.  F.  Paetzold,  and  G.  A.  Matzkanin. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  316-319,  2  fig,  2  tab. 

Descriptors:  'Soil  water,  'Clays,  'Nuclear  mag- 
netic resonance,  'Measuring  instruments,  Magnetic 
studies,  Data  acquisition. 

Recent  advances  in  nuclear  magnetic  resonance 
(NMR)  technology,  including  improved  electron- 
ics, emergence  of  pulsed  NMR  techniques,  im- 
provements in  magnet  materials  and  new  designs 
of  magnet  configurations,  have  greatly  expanded 
the  usefulness  of  NMR.  Once  used  primarily  by 
chemists  to  learn  about  molecular  structure,  NMR 
now  is  receiving  considerable  attention  as  a  tool 
for  many  practical  applications.  A  variety  of  meas- 
urements can  be  made  with  NMR.  A  spectrum  of 
resonance  frequencies  can  be  obtained  by  sweeping 
through  a  range  of  magnetic  field  strengths  while 
holding  the  radio-frequency  input  constant  (or  vice 
versa)  to  give  a  signal  pattern  based  on  the  chemi- 
cal shift  caused  by  local  magnetic  field  variations 
due  to  the  effects  of  neighboring  atoms.  One  area 
where  NMR  is  particularly  useful  is  the  measure- 
ment and  charaterization  of  water  in  materials.  For 
this  application,  free  induction  decay  or  spin-echo 
NMR  signals  from  hydrogen  nuclei  in  the  water 
molecules  are  sensed  and  measured.  Not  only  can 
the  amount  of  water  present  be  determined,  but 
through  the  use  of  relaxation  characteristics  the 
physical  state  and  local  environment  of  the  water 
molecules  can  be  investigated.  The  objective  of  the 
research  reported  here  was  to  develop  an  instru- 
ment capable  of  measuring  volumetric  soil  water 
content  using  NMR  techniques  under  field  condi- 
tions. An  NMR  instrument  was  was  designed  to 
continuously  measure  voluemetric  water  content  in 
the  soil  surface  at  ground  speeds  of  up  to  15  km/h. 
The  instrument  can  be  used  to  gather  ground  trugh 
data  for  remote  sensing  studies.  This  application 
requires  a  method  that  is  relatively  accurate,  rapid 
and  independent  of  soil  type,  organic  matter  con- 
tent, texture  and  clay  mineralogy.  (See  also  W87- 
05665)  (Lantz-PTT) 
W87-05708 
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TIME  RESPONSE  CHARACTERISTICS  OF 
TENSIOMETERS  IN  HEAVY  CLAY  SOILS, 

Rothamsted     Experimental     Station,     Harpenden 
(England). 
G.  D.  Towner. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  320-323,  1  fig,  2  tab,  3  ref. 

Descriptors:  'Soil  moisture,  'Moisture  meters, 
'Soil  moisture  meters,  'Tensiometers,  'Clays, 
•Soil  water,  Measuring  instruments,  Permeability 
coefficient,  Soil  properties,  Kaolinite,  Kimmeridge 
clay,  Soil  compaction,  Timing. 

A  tensiometer  must  necessarily  take  a  finite  time  to 
register  a  change  in  pore-water  pressure.  The  tensi- 
ometer gauge  requires  an  exchange  of  water  with 
the  soil,  and  the  rate  of  transfer  of  this  water  is 
controlled  not  only  by  the  conductance  of  the 
tensiometer  cup  but  also  by  the  hydraulic  conduc- 
tivity and  water  capacity  of  the  soil.  An  experi- 
mental demonstration  of  the  influence  of  different 
soils  (kaolinite,  loosely  packed  Kimmeridge  clay, 
densely  packed  Kimmeridge  clay,  and  re-packed 
Kimmeridge  clay)  on  the  tensiometer  response  was 
conducted.  The  analysis  indicated  that  the  soil 
properties  must  be  taken  into  account  in  selecting 
suitable  devices  for  use  in  heavy  clay  soils.  Under 
natural  conditions,  the  soil  will  swell  and  shrink 
and  may  become  unsaturated.  In  so  far  as  a  time 
constant  can  be  defined  for  such  conditions,  it  will 
be  larger  than  that  given  by  the  basic  equations 
governing  the  response  of  a  tensiometer  in  a  soil. 
In  practice,  the  available  choice  of  design  param- 
eters is  limited.  Thus,  one  is  probably  only  able  to 
assess  the  performance  of  a  possible  system  for  a 
given  purpose  or  interpret  the  value  of  observa- 
tions. It  is  therefore  recommended  that  the  time 
constant  should  always  be  measured  in  situ,  prefer- 
ably over  the  expected  water-content  range.  (See 
also  W87-05665)  (Lantz-PTT) 
W87-05709 


USE  OF  THE  NEUTRON  PROBE  AND  TEN- 
SIOMETERS TO  MONITOR  GRAVITY  IRRI- 
GATION FN  SOUS  OF  LOW  PERMEABILITY, 

Societe   Grenobloise   d'Etudes   et   d'Applications 

Hydrauliques  (France). 

For  primary  bibliographic  entry  see  Field   2G. 

W87-05712 


MEASUREMENT  OF  SODL  STRUCTURAL  PA- 
RAMETERS BY  IMAGE  ANALYSIS, 

Rothamsted     Experimental     Station,     Harpenden 

(England). 

For  primary  bibliographic  entry  see  Field   8D. 

W87-05714 


METEOROLOGICAL  RESEARCH  NEEDS  ON 
FLOODS  AND  THEHt  MITIGATION, 

Maryland  Univ.,  College  Park.  Inst,  for  Physical 

Science  and  Technology. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-05717 


NEW  APPROACHES  ES  WATER  BALANCE 
COMPUTATIONS, 

International  Association  of  Hydrological  Sci- 
ences. 

Proceedings  of  a  Workshop  Held  During  the 
XVIIIth  General  Assembly  of  the  International 
Union  of  Geodesy  and  Geophysics  at  Hamburg, 
West  Germany,  August  1983.  IAHS  Publication 
No.  148.  International  Association  of  Hydrological 
Sciences,  2000  Florida  Ave,  NW,  Washington, 
DC.  1985.  Edited  by  A.  Van  der  Beken,  and  A. 
Herrmann.  167  p. 

Descriptors:  'Hydrologic  budget,  'Hydrologic 
models,  'Hydrologic  data  collections,  'Symposi- 
um, 'Mathematical  models,  Precipitation,  Evapo- 
ration, Model  studies,  Mathematical  studies,  Soil 
water,  Land  use,  Runoff,  Arid  zone  hydrology, 
Evapotranspiration,  Drought,  Groundwater,  Iso- 
topic  tracers. 
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Conclusions  of  the  workshop  on  new  approaches 
in  water  balance  computations  are  presented.  The 
objectives  of  water  balance  computations  (wbc) 
are  diverse.  Classification  of  wbc  methods  should 
be  made  according  to  space  and  time  scales.  The 
precision  of  the  measurement  of  several  terms  in 
the  water  balance  is  questioned  at  all  space  and 
time  scales.  Since  the  precipitation  measurement 
error  is  often  >  10%,  all  other  terms  of  the  water 
balance  may  be  affected  by  this  term.  Discharge 
measruements  of  the  very  big  rivers  of  the  world 
are  not  precise.  Groundwater  outflow  into  the  seas 
is  another  weak  point.  At  smaller  space  and  time 
scales,  hydrograph  separation  techniques  are  still 
questionable.  Good  results  have  been  obtained  by 
environmental  isotope  studies.  Progress  has  been 
made  in  the  field  of  evapotranspiration.  Promising 
new  methods  are  eddy  correlation  and  remote 
sensing.  The  soil-plant-water  system-analysis  is  a 
most  important  calculation  method  on  all  space 
and  time  scales.  Computer  models  are  available  for 
incorporating  these  calculations  in  smaller  space 
wbc.  Better  knowledge  of  water  vapor  balances  is 
needed,  especially  over  the  oceans.  Space  and  time 
scales  must  be  decreased  for  more  useful  applica- 
tion of  computers  to  hydrological  mapping  tech- 
niques. A  well  developed  hydrological  measure- 
ment network  is  important  for  wbc  at  all  space  and 
time  scales.  Statistical  least  squares  and  linear  or 
nonlinear  regression  techniques  should  be  used  to 
evaluate  the  reliability  of  wbc.  Further  work  is 
needed  on  the  quality  aspects  of  the  wbc.  (See  also 
W87-05727  through  W87-05740)  (Geiger-PTT) 
W87-05726 


AVAILABILITY  OF  EVAPORATION  DATA  IN 
SPACE  AND  TIME  FOR  USE  IN  WATER  BAL- 
ANCE COMPUTATIONS, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05728 


APPLICATION  OF  ENVIRONMENTAL  ISO- 
TOPE TECHNIQUES  IN  WATER  BALANCE 
STUDDZS  OF  SMALL  BASINS, 

Gesellschaft  fuer  Strahlen-  und  Umweltforschung 

m.b.H.,  Neuherberg  bei  Munich  (Germany,  F.R.). 

Inst,  fuer  Radiohydrometrie. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05734 


GENERAL  REPORT  ON  GLOBAL,  REGION- 
AL, LOCAL  WATER  BALANCES  AND  LONG 
TERM  FORECASTS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05735 


SEDIGRAPH  AS  AN  ALTERNATIVE  METHOD 
TO  THE  PD?ET, 

Geological   Survey,   Iowa  City,   IA.   Water  Re- 
sources Div. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-05741 


DEVELOPMENT   OF   A   TRACE-METAL   P61 
POINT-INTEGRATING  SAMPLER, 

Army  Engineer  District,  St.  Paul,  MN. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05742 


EFFECTS  OF  NOZZLE  ORIENTATION  ON 
SEDIMENT  SAMPLING, 

Geological  Survey,  St.  Paul,  MN.  Water  Re- 
sources Div. 

T.  A.  Winterstein,  and  H.  G.  Stefan. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-20  to  1- 
28,  7  fig,  1  tab,  3  ref. 

Descriptors:  'Water  quality,  'Sediment  sampling, 
•Suspended  sediments,  'Nozzles,  Quartz,  Sand, 
Particle  size,  Sampling  efficiency,  Water  sampling, 
Selective  withdrawal,  Withdrawal  rates,  Isokine- 
tics. 


A  study  of  the  effects  of  nozzle  orientation,  with- 
drawal rate,  and  particle  size  on  suspended-sedi- 
ment sampling  was  made  at  the  Saint  Anthony 
Falls  Hydarulics  Laboratory,  Minneapolis,  Minne- 
sota. Three  sizes  of  quartz  sand  were  sampled  from 
a  150  mm- wide  recirculating  flume  with  a  6.35  mm 
I.D.  nozzle.  Two  withdrawal  rates  (isokinetic  and 
twice-isokinetic)  were  used  to  remove  the  sediment 
samples  from  0.67  m/s  flow.  Seven  nozzle  orienta- 
tions to  the  flow  were  used.  The  sampling  efficien- 
cy varied  with  the  angel  between  the  nozzle  and 
the  flow,  the  sand  size,  and  the  withdrawal  rate. 
The  sampling  efficiency  was  higher  with  the 
twice-isokinetic  withdrawal  rate  than  with  the  iso- 
kinetic withdrawal  rate  for  all  nozzle  orientations. 
The  sampling  efficiency  was  highest  when  the  0.06 
mm  sand  was  sampled  and  leaast  when  the  0.20 
mm  sand  was  sampled  for  all  nozzle  orientations. 
As  the  angle  between  the  nozzle  and  the  flow 
increased,  the  sampling  efficiency  decreased, 
except  when  the  nozzle  mouth  was  pointing  direct- 
ly downstream.  The  experimental  results  indicate 
that,  for  quartz  sand,  the  sampling  error  is  negligi- 
ble if  the  material  is  smaller  than  a  critical  size, 
which  varies  from  0.035  to  0.06  mm.  The  critical 
size  is  a  function  of  the  withdrawal  rate  and  the 
nozzle  orientation.  (See  also  W87-0574O)  (Lantz- 
PTT) 
W87-05743 


CONTINUOUS     MEASUREMENT     OF     SUS- 
PENDED-SEDIMENT CONCENTRATION, 

Geological  Survey,  Minneapolis,  MN. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05744 


INSTRUMENTS  FOR  MEASURING  SUSPEND- 
ED SEDIMENT, 

Geological  Survey,  NSTL  Station,  MS. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05745 


SMALL  WATERSHED   AUTOMATIC  WATER 
QUALITY  SAMPLER, 

Agricultural     Research     Service,     Tucson,     AZ. 
Southwest  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05746 


INNOVATIVE  TECHNIQUES  FOR  COLLECT- 
ING HYDROLOGIC  DATA, 

Agricultural  Research  Service,  Oxford,  MS.  Sedi- 
mentation Lab. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-05747 


SUSPENDED    SEDIMENT    MONITORED    BY 
SATELLITE, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05748 


UNDER  WATER  MAPPING  RTVER  CHAN- 
NELS AND  RESERVOIRS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
T.  J.  Randle,  and  J.  O.  Blanton. 
IN:  Proceedings  of  the  Fourth  Federal  Interagen- 
cy Sedimentation  Conference,  March  24-27,  1986, 
Las  Vegas,  Nevada.  Volume  I,  1986.  p  1-79  to  1- 
88,  6  fig,  2  ref. 

Descriptors:  'Data  acquisition,  'Channel  morphol- 
ogy, 'Mapping,  'Rivers,  'Reservoirs,  'Glen 
Canyon  Dam,  'Arizona,  'El  Vado  Reservoir, 
•New  Mexico,  Channels,  Computers,  Microwaves, 
Sonar,  Cost  analysis. 

Collection  and  analysis  of  underwater  topographic 
data  can  be  both  time  consuming  and  costly. 
Whether  attempting  to  determine  deposition  in  a 
reservoir  or  changes  in  a  river  bottom  the  difficul- 
ties in  data  collection  and  analysis  are  the  same: 
Collecting  enough  data  to  define  a  topographic 
map  but  not  so  much  as  to  make  field  costs  prohibi- 
tive or  overburden  the  office  analysis.  This  paper 
describes  how  this  was  done  by  the  Bureau  of 


Reclamation  at  two  of  itw  sites:  The  Glen  Canyon 
Dam  tai trace,  in  Arizona,  and  El  Vado  Reservoir, 
in  New  Mexico.  The  maps  were  made  with  the  use 
of  an  integrated  sounding  and  microwave  position- 
ing system  and  a  computer  graphics  package.  The 
boat's  on-board  computer  determined  coordinates 
and  stored  the  data  while  in  the  field.  The  data 
were  then  electronically  transferred  to  the  office 
computer  for  analysis  and  map  production.  (See 
also  W87-05740)  (Lantz-PTT) 
W87-05749 


CESIUM-137     MEASURES     EROSION     RATE 
AND  SEDIMENT  MOVEMENT, 

Agricultural  Research  Service,  Durant,  OK. 
For  primary  bibliographic  entry  see  Field  2J. 

W87-05774 


APPLICATION  OF  10-BE  TO  THE  STUDY  OF 
EROSION  AND  SEDIMENT  TRANSPORT, 

Carnegie  Institution  of  Washington,  DC.  Dept.  of 

Terrestrial  Magnetism. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05775 


FACTORS  AFFECTING  ACCURACY  OF  BED- 
LOAD  SAMPLING, 

Geological  Survey,  Denver,  CO.  Water  Resources 

Div. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05776 


RESISTD7ITY  MEASUREMENTS  FOR 

GROUNDWATER  INVESTIGATION  IN  THE 
UMM  AL-AISH  AREA  OF  NORTHERN 
KUWAIT, 

Kuwait  Univ.,  Safat.  Dept.  of  Geology. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-05853 


QUANTITATIVE  EXTRACTION  AND  CON- 
CENTRATION OF  SYNTHETIC  WATER- 
SOLUBLE  ACID  DYES  FROM  AQUEOUS 
MEDIA  USING  A  QUININE-CHLOROFORM 
SOLUTION, 

Tokyo  Coll.  of  Pharmacy  (Japan).  Lab.  of  Drug 
Metabolism  and  Toxicology. 
P.  Kobayashi,  N.  Ozawa,  J.  Hanai,  M.  Isobe,  and 
T.  Watabe. 

Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  14, 
p  3048-3051,  December  1986.  3  fig,  3  tab,  13  ref. 

Descriptors:  'Sample  preparation,  'Water  analysis, 
•Extraction,  'Synthetic  dyes,  'Quinine,  'Chloro- 
form, 'Food  colors,  Triphenylmethane  dyes, 
Xanthene  dyes,  Naphtol,  Chromatography,  Ab- 
sorptiometry, Carbonated  beverages,  Spectral  anal- 
ysis. 

Twenty-one  water-soluble  acid  dyes,  including 
eleven  azo,  five  triphenylmethane,  four  xanthene, 
and  one  naphthol  derivatives,  used  at  practical 
concentrations  for  food  coloration,  were  quantita- 
tively extracted  from  water  and  various  carbonat- 
ed beverages  into  a  0. 1  M  quinine-chloroform  solu- 
tion in  the  presence  of  0.5  M  boric  acid  by  brief 
shaking.  Quantitative  extraction  of  these  dyes  was 
also  accomplished  by  the  0.1  M  quinine-chloro- 
form solution  made  conveniently  from  chloroform, 
quinine  hydrochloride,  and  sodium  hydroxide 
added  successively  to  water  or  beverages  contain- 
ing boric  acid.  Quinine  acted  as  a  counter  cation  on 
the  dyes  having  sulfonic  and/or  carboxylic  acid 
groups  to  form  chloroform  soluble  ion-pair  com- 
plexes. The  diacidic  base  alkaloid  interacted  with 
each  acid  group  of  mono-,  di-,  tri-,  and  tetrasul- 
fonic  acid  dyes  approximately  in  the  ratio  0.8-0.9 
to  1.  The  dyes  in  the  chloroform  solution  were 
quantitatively  concentrated  into  a  small  volume  of 
a  sodium  hydroxide  solution  also  by  brief  shaking. 
The  convenient  quinine  chloroform  method  was 
applicable  to  the  quantitative  extraction  of  a  mix- 
ture of  12  dyes  from  carbonated  beverages,  which 
are  all  currently  used  for  food  coloration.  A  high 
pressure  liquid  chromatographic  method  is  also 
presented  for  the  systematic  separation  and  deter- 
mination of  these  12  dyes  following  their  concen- 
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tration   into  the  aqueous  alkaline   solution.   The 
chromatogram  was  monitored  by  double-wave- 
length absorptiometry  in  the  visible  and  ultraviolet 
regions.  (Author's  abstract) 
W87-05881 


PRECONCENTRATION  OF  TRACE  ELE- 
MENTS FROM  AQUEOUS  SOLUTIONS  BY 
OSMOSIS, 

Missouri  Univ.-Columbia.  Dept.  of  Chemistry. 
R.  J.  Stec,  S.  R.  Koirtyohann,  and  H.  E.  Taylor. 
Analytical  Chemistry  ANCHAM,  Vol.  58,  No.  14, 
p  3240-3242,  December  1986.  2  fig,  4  tab,  3  ref. 

Descriptors:  •Measuring  instruments,  *Water  anal- 
ysis, *Trace  elements,  •Osmosis,  *Plasma  emission 
spectrometry,  *Permeation  rates,  Cadmium, 
Copper,  Nickel,  Zinc,  Manganese,  EDTA,  Heavy 
metals,  Sample  preparation,  Chelation,  Spectral 
analysis. 

The  fabrication,  operation,  and  performance  char- 
acteristics of  an  osmotic  concentrating  apparatus 
are  described.  The  sample  solution  was  pumped 
through  the  inner  channels  of  the  concentration 
cell  in  a  direction  countercurrent  to  a  concentrated 
salt  solution  by  a  peristaltic  pump.  The  membrane 
(cellulose  acetate)  on  each  side  of  the  sample  chan- 
nel formed  a  physical  boundary  between  the  salt 
solution  and  sample  channels.  Saturated  salt  solu- 
tion was  contained  in  a  25-L  constant-temperature 
bath.  Inlet  and  outlet  rubes,  a  thermometer,  and  an 
overhead  stirrer  were  secured  through  the  bath 
cover.  Analyte  recovery  data  were  obtained  on  a 
multielement  inductively  coupled  plasma  emission 
spectrometer.  The  surface  layer  of  the  membrane 
contained  asymmetric  pores  in  the  size  range  of  5 
A.  Samples  to  be  concentrated  were  prepared  from 
Cd,  Cu,  Mn,  Ni,  and  Zn.  Analyte  recovery  data 
were  obtained  by  allowing  100  mL  samples  to 
make  a  single  pass  through  the  concentration  cell 
and  measuring  the  concentration  of  the  analyte  in 
the  collected  output.  The  discharged  samples  were 
returned  to  the  sample  reservoir  and  diluted  to  100 
mL  in  2%  nitric  acid  for  analysis.  Analyte  enrich- 
ment data  for  the  interfacing  of  the  concentrating 
cell  output  to  the  nebulizer  of  an  ICP  were  ob- 
tained in  a  similar  manner.  The  stability  of  the 
permeation  rate  was  dependent  on  the  concentra- 
tion of  the  salt  solution,  the  flow  rate  of  the  salt 
solution,  and  the  temperature.  Reproducibility  is  a 
reflection  of  the  ability  to  fix  these  parameters. 
When  the  temperature  of  the  saturated  salt  solution 
was  raised  to  79  C,  permeation  rates  doubled. 
Completing  the  analyte  ions  with  EDTA  provides 
dual  mechanism  of  anion  repulsion  and  size  exclu- 
sion, which  helps  prevent  loss  of  the  analyte  by 
permeation  through  the  membrane.  The  ability  to 
vary  the  rate  of  sample  output  from  the  concen- 
trating cell  by  varying  the  rate  of  sample  input 
gives  the  system  the  flexibiity  needed  to  interface  it 
with  a  nebulizer  of  an  ICP.  (Main-PTT) 
W87-05882 


7C.  Evaluation,  Processing  and 
Publication 


QUALITY  OF  BASEFLOWS  AS  AN  INDEX  OF 
AQUIFER  YIELD  ES  THE  BASEMENT  COM- 
PLEX AREA  OF  SOUTH-WESTERN  NIGERIA, 

Ife  Univ.  (Nigeria).  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-05272 


DIGITAL  TERRAIN  MODELING  OF  GEOLOG- 
IC DATA  FOR  A  GROUND-WATER  MONI- 
TORING PROGRAM, 

Alabama  Power  Co.,  Birmingham. 
R.  J.  Teal,  R.  L.  Butts,  J.  L.  Mintz,  and  J.  C. 
Red  wine. 

Bulletin  of  the  Association  of  Engineering  Geolo- 
gists AEGBBU,  Vol.  23  No.  4,  p  435-440,  Novem- 
ber 1986.  4  fig,  1  ref. 

Descriptors:  'Groundwater  management,  *Model 
studies,  'Data  processing,  'Monitoring,  'Planning, 
•Terrain  analysis,  'Mapping,  'Geology,  'Geohy- 
drology,  'Groundwater  hydrology,  'Computer 
programs,     'Geologic     mapping,     Groundwater, 


Maps,  Hydrologic  maps,  Water  table  profiles,  Pro- 
files. 

Geologists  from  Southern  Company  Services,  Inc. 
(Birmingham,  AL)  have  developed  groundwater 
monitoring  plans  for  sites  in  Florida,  using  the  Map 
Information  Management  System  (MIMS)  from 
Synercom  Technology,  Inc.  and  the  Contour  In- 
terpolation Package  (CIP)  from  Wild  Heerbrugg 
to  define  the  geology  and  hydrogeology  of  the 
areas.  MIMS  and  CIP  were  used  to  generate  multi- 
ple structure,  isopach,  and  water-table  contour 
maps  and  geologic  cross  sections  for  the  areas. 
Computer-aided  geology  has  the  following  advan- 
tages: (1)  it  frees  the  geologist  from  the  mechanics 
of  map  preparation,  thereby  allowing  more  analy- 
sis and  problem  solving;  (2)  it  frees  drafters  from 
hours  of  tracing  and  lettering;  (3)  it  provides  flexi- 
bility in  the  types  and  numbers  of  maps  generated; 
(4)  it  pinpoints  errors  in  data  readily;  and  (5)  it 
allows  quick  revisions  and  updates.  These  advan- 
tages result  in  a  more  efficient,  cost-effective  job. 
(Author's  abstract) 
W87-05376 


USING  HOUGH  HARMONICS  TO  VALIDATE 
AND  ASSESS  NONLINEAR  SHALLOW- 
WATER  MODELS, 

Pontificia    Univ.    Catolica    do    Rio    de    Janeiro 

(Brazil).  Dept.  de  Matematica. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-05391 


ENTERDISCD?LENARY  RESEARCH, 

Colorado  Univ.  at  Boulder.  Inst,  of  Behavioral 

Science. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-05725 


GENERAL   REPORT  ON   WATER  BALANCE 
COMPUTATION  TECHNIQUES, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05730 


GENERAL  REPORT  ON  GLOBAL,  REGION- 
AL, LOCAL  WATER  BALANCES  AND  LONG 
TERM  FORECASTS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05735 


WATER  BALANCE  APPROACH  TO  THE 
STUDY  OF  ARIDITY  AND  DROUGHTS  WITH 
SPECIAL  REFERENCE  TO  INDIA, 

Andhra  Univ.,  Waltair  (India).  Dept.  of  Meteorol- 
ogy and  Oceanography. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-05736 


SYNOPTIC  WATER  BALANCE  MAPPING  EN 
SWEDEN, 

Sveriges  Meteorologiska  och  Hydrologiska  Inst., 

Norrkoeping. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-05737 


SEDIMENT     TRANSPORT     EM     THE     BLUE 
CREEK  WATERSHED, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05751 


DRAENAGE  DENSITY  VERSUS  RUNOFF  AND 
SEDIMENT  YEELD, 

Agricultural     Research     Service,     Durant,    OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-05760 


VERIFICATION  OF  SEDEVIENT  TRANSPORT 
FUNCTIONS, 

George  Washington  Univ.,  Washington,  DC. 


ENGINEERING  WORKS— Field  8 
Structures — Group  8A 


For  primary  bibliographic  entry  see  Field  2J. 
W87-05792 


PHOTOGRAMMETRIC  ANALYSIS  OF  CHAN- 
NEL ADJUSTMENT, 

Geological  Survey,  Reston,  VA. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05793 


SEDEVIENT       ROUTING-AN       ELECTRONIC 
SPREADSHEET  TEMPLATE, 

Soil  Conservation  Service,  Davis,  CO. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-05811 


SPATIAL  APPROACH  TO  ESTIMATION  OF 
MISSEMG  DATA, 

Ministry  of  Agriculture,  Jerusalem  (Israel).  Hydro- 
logical  Service. 
M.  Ben-Zvi,  and  S.  Kesler. 

Journal  of  Hydrology  JHYDA7,  Vol.  88,  No.  1/2, 
p  69-78,  November  1986.  3  fig,  4  tab,  6  ref. 

Descriptors:  'Estimating  equations,  'Data  inter- 
pretation, 'Hydrologic  data  collections,  'Statistics, 
♦Mathematical  studies,  'Spatial  distribution, 
•Israel,  Data  collections,  Hydrologic  models,  Net- 
works. 

Frequently  a  hydrologic  network  exists  and  the 
analysis  of  the  collected  data  is  based  upon  the 
assumption  that  the  schedule  is  fully  followed.  In 
practice,  this  is  very  seldom  the  case  as  many 
factors  are  involved  in  the  process  of  data  collec- 
tion, and  therefore  misleading  conclusions  may  be 
arrived  at.  To  obviate  this  the  missing  data  must  be 
estimated  on  the  basis  of  the  observations  in  the 
present  and  the  past.  A  special  but  frequently 
encountered  case  is  addressed:  at  each  site  a  suffi- 
ciently long  record  of  observations  exists  and  the 
phenomenon  is  characterized  by  a  spatial  configu- 
ration that  moves  parallel  to  itself  in  time.  For  such 
a  case  an  extremely  simple  method  is  proposed 
which  enables  one  to  estimate  the  missing  data  and 
the  standard  error  of  the  estimate.  Should  this 
error  be  too  large  spatial  correlations  may  be  em- 
ployed to  improve  the  estimates.  The  method  is 
illustrated  on  the  case  of  a  groundwater  network  in 
the  coastal  aquifer  of  Israel.  (Author's  abstract) 
W87-05846 


8.  ENGINEERING  WORKS 
8A.  Structures 


CONSTRUCTION  AND  PERFORMANCE  OF 
RIVER  BANK  EROSION  PROTECTION 
STRUCTURE  IN  THE  NIGER  DELTA, 

Rivers  State  Univ.  of  Science  and  Technology, 
Port  Harcourt  (Nigeria).  Inst,  of  Flood  and  Ero- 
sion Control. 

For  primary  bibliographic  entry  see  Field  4D. 
W87-05377 


GROUTTNG  A  SAND  DAM, 

Illinois  Univ.  at  Chicago  Circle. 
M.  L.  Silver,  P.  S.  Fisk,  and  A.  L.  Greenman. 
Civil  Engineering  CEWRA9,  Vol.  56,  No.  12,  p 
34-36,  December  1986.  2  fig. 

Descriptors:  *Grouting,  *Earth  dams,  •Embank- 
ments, *Dams,  *Maintenance,  *Dam  construction, 
•Civil  engineering,  Radar,  Earthworks,  Construc- 
tion, Geophysics,  Dam  stability,  Engineering,  Hy- 
droelectric plants,  Powerplants,  Hardy  Dam, 
Michigan. 

Last  September,  the  Hardy  Dam,  located  on  the 
Muskegon  River  36  miles  north  of  Grand  Rapids, 
Michigan,  successfully  withstood  one  of  the  area's 
worst  floods  in  years.  This  event  occurred  only 
weeks  after  3,700  cu  ft  of  grout  had  been  used  to 
fill  124  voids  in  its  sand  embankment.  The  voids, 
which  were  discovered  by  accident,  had  resulted 
from  the  rotting  out  of  wooden  trestle  members 
left  in  place  during  the  dam's  construction  in  1929. 
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Field  8— ENGINEERING  WORKS 
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Although  a  number  of  remedial  measures  were 
considered,  grouting  at  very  low  pressures  was  the 
method  of  choice,  since  it  would  not  disturb  intact 
soil.  The  grouting  procedure  is  described,  along 
with  the  geophysical  methods  of  investigation  and 
monitoring  that  were  employed.  (Doria-PTT) 
W87-05384 


GRAVITY  SANITARY  SEWER  DESIGN  AND 
CONSTRUCTION. 

American  Society  of  Civil  Engineers,  New  York. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-05400 


FLOW    IN    SIDE    WEIRS    (L'ECOULEMENT 
DANS  DES  DEVERSOHtS  LATERAUX), 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Rural  et  Geometre. 
For  primary  bibliographic  entry  see  Field  8B. 
W87-05464 


CONSTRUCTION  OF  THE  OPINACA  SPILL- 
WAY (CONSTRUCTION  DE  L'EVACUATEUR 
DE  CRUES  OPINACA), 

Moncton  Univ.  (New  Brunswick).  Ecole  de  Genie. 
M.  Massiera,  and  C.  Pelchat. 
Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  5,  p  558-568,  October  1986.  7  fig,  1 
tab,  7  ref. 

Descriptors:  'Spillways,  'Hydraulic  structures, 
*Rock  excavation,  'Excavation,  'Concretes, 
'Construction,  'Opinaca  spillway,  Grouting,  Qual- 
ity control,  James  Bay,  Quebec,  Hydroelectric 
plants,  Hydroelectric  power  production. 

The  Opinaca  spillway  is  one  of  the  concrete  struc- 
tures of  the  EOL  (Eastmain  -  Opinaca  -  La 
Grande)  project  within  the  'La  Grande'  hydroelec- 
tric complex  at  James  Bay,  Quebec.  Three  rivers 
were  diverted  to  the  La  Grande  River  to  increase 
the  hydroelectric  potential  of  the  LG2  power 
plant.  Opinaca  spillway  is  a  reinforced  concrete 
structure  28.7  m  wide  and  46.6.  m  long  with  intake 
and  restitution  channels  excavated  in  the  rock.  The 
different  construction  phases  were  described  with 
emphasis  on  rock  excavation  and  support,  grout- 
ing, concreting  and  quality  control.  (Author's  ab- 
stract) 
W87-05468 


EVALUATION  OF  THE  EROSION  IN  A 
VALLEY  UNDER  DAM  BREAK  FLOWS  (COM- 
MENT EVALUER  L'EROSION  D'UNE  VALLEE 
SOUS  L'ECOULEMENT  DE  RUPTURE  D'UN 
BARRAGE), 

Ecole  Polytechnique,  Montreal  (Quebec). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05473 


REMEDIAL  WORKS  TO  DAER  RESERVOIR 
DAM  AND  ASSOCIATED  STRUCTURES, 

Strathclyde  Regional  Council,  Glasgow  (Scot- 
land). Water  Dept. 

D.  I.  Little,  G.  F.  Brewster,  and  A.  R.  Peacock. 
Journal  of  the  Institution  of  Water  Engineers  and 
Scientists  JIWSDI,  Vol.   40,   No.   5,   p  454-472, 
October  1986.  6  fig. 

Descriptors:  'Reservoirs,  'Daer  Water  Supply 
Scheme,  'Dam  construction,  'Inlets,  'Slope  pro- 
tection, 'Spillways,  Scotland,  Berms,  Dam  stabili- 
ty, Water  supply  systems. 

Improvements  and  additions  to  the  headworks  of 
the  Daer  Water  Supply  Scheme  (Scotland)  made 
over  28  yr  of  operation  and  currently  in  progress 
are  described.  The  reservoir  and  the  circumstances 
necessitating  improvements  are  outlined,  and  the 
following  projects  are  described:  replacement  of 
protective  slabbing  on  the  upstream  face  of  the 
dam,  augmenting  the  scour  capacity  of  the  reser- 
voir, temporary  pumping  scheme  and  raising  of  the 
inlet  main  at  spillway  crossing,  replacement  of  the 
berm  drain,  and  design  and  reconstruction  of  the 
spillway.  The  replacement  of  the  upstream  slope 
protection  has  now  been  in  place  for  6  yr  and 
shows  no  signs  of  significant  movement  or  deterio- 


ration and  the  spillway  works  completed  to  date 
have  yet  to  be  subjected  to  a  significant  overflow. 
Investigations  of  the  embankment  have  shown  no 
significant  movement  of  the  embankment  and  no 
significant  leakage.  (Roches ter-FIT) 
W87-05563 


ALLUVIAL  TRENDS:  NOTCHED  RIVER  CON- 
TROL STRUCTURES, 

Corps  of  Engineers,  Omaha,  NE. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-05803 


MODEL      STUDY      OF     TIDAL      BARRAGE 
SLUICES  FOR  MINIMUM  ENERGY  LOSS, 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8B. 
W87-05856 


FLEXURAL    SHEAR     FAILURE     OF     REIN- 
FORCED CONCRETE  SLAB  BRIDGES, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  8F. 
W87-05864 


BURSTING  STRESSES  DUE  TO  PRESTRESS- 
ING  TENDONS  IN  CURVED  DUCTS, 

For  primary  bibliographic  entry  see  Field  8F. 
W87-05866 
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CALCULATION  OF  WAVE-INDUCED  TURBU- 
LENT FLOWS  IN  ESTUARIES, 

For  primary  bibliographic  entry  see  Field  2L. 
W87-05319 


FLOW  IN  SIDE  WEHtS  (L'ECOULEMENT 
DANS  DES  DEVERSOIRS  LATERAUX), 

Ecole  Polytechnique  Federale  de  Lausanne  (Swit- 
zerland). Dept.  de  Genie  Rural  et  Geometre. 
W.  H.  Hager. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 
Vol.  13,  No.  5,  p  501-509,  October  1986.  8  fig,  2 
tab,  17  ref. 

Descriptors:  'Weirs,  'Flow  discharge,  'Hydrau- 
lics, 'Open-channel  flow,  'Flow,  Hydraulic 
design,  Hydraulic  engineering,  Hydraulic  struc- 
tures, Dynamics,  Mathematical  equations,  Mathe- 
matical studies,  Friction,  Free  surfaces,  Graphical 
methods,  Graphical  analysis. 

The  main  flow  characteristics  of  side  weirs  are 
presented.  Dynamic  effects  on  the  lateral  outflow 
intensity  and  the  additional  head  losses  due  to  the 
lateral  and  the  frictional  effects  on  the  free  surface 
profile  are  discussed.  The  pseudouniform  flow 
condition  is  considered  in  detail.  Using  typical 
nondimensional  parameters,  the  general  solution 
for  the  free  surface  profiles  and  the  local  discharge 
distribution  is  presented  graphically.  The  computa- 
tional procedure  is  illustrated  by  examples.  (Au- 
thor's abstract) 
W87-05464 


FORM  DRAG  RESISTANCE  OF  TWO-DIMEN- 
SIONAL STEPPED  STEEP  OPEN  CHANNELS, 

King  Faisal  Univ.,  Al-Hasa  (Saudi  Arabia).  Water 

Studies  Inst. 

A.  M.  El  Khashab. 

Canadian  Journal  of  Civil  Engineering  CJCEB8, 

Vol.  13,  No.  5,  p  523-527,  October  1986.  7  fig,  12 

ref. 

Descriptors:  'Mathematical  studies,  'Drag,  'Open- 
channel  flow,  'Flow,  Streams,  'Weirs,  'Steps, 
•Erosion,  Scour,  Channel  morphology,  Rough- 
ness, Flow  control,  Flow  resistance,  Mathematical 
equations,  Froude  number. 

Flow  in  rough  steep  open  channels  is  mostly  found 
in  mountain  streams  and  in  flow  overtopping  pro- 


tected weirs.  In  both  cases,  the  energy  of  the 
flowing  stream  may  be  dissipated  by  artificial 
means  so  that  the  flowing  water  does  not  result  in 
serious  damage  due  to  scour  or  erosion  down- 
stream of  the  main  slope.  The  best  way  of  achiev- 
ing thispurpose  is  to  lead  the  flow  over  a  series  of 
steps.  The  form  drag  of  stepped  steep  open  chan- 
nels was  determined  considering  the  steps  as  two- 
dimensional  triangular  roughness  elements.  (Au- 
thor's abstract) 
W87-05467 


STRUCTURE  OF  ARTIFICIALLY  GENERAT- 
ED WATER  WAVE  TRAINS, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 

Y.  A.  Papadimitrakis. 

Journal  of  Geophysical  Research  (C)  JGRCEY, 

Vol.  91,  No.  12,  p  14237-14249,  December  1986.  7 

fig,  5  tab,  64  ref,  2  append.  NSF  Grant  NSF-CEE- 

7817618. 

Descriptors:  'Wave  height,  'Wave  propagation, 
'Wind,  'Artificial  watercourses,  Mathematical 
analysis,  Advection,  Drift. 

The  structure  of  an  artificially  generated,  sinusoi- 
dal water  wave  train  of  fixed  frequency  is  exam- 
ined under  the  influence  of  wind.  The  characteris- 
tics of  this  wave  train  were  obtained  with  the  aid 
of  capacitance-type  wave  height  gauges  in  a  wind 
wave  research  facility.  Experimental  results  are 
given  for  seven  wind  speeds  in  the  range  140-400 
cm/sec  and  1-Hz,  2.54-cm  (nominal)  amplitude, 
artificially-generated  waves.  The  amplitude  and 
phase  of  the  various  wave  components  were  de- 
duced by  a  simple  method  utilizing  their  traveling 
wave  property  and  their  characteristic  dependence 
upon  the  streamwise  position  in  the  channel.  The 
dispersion  relation  and  component  phase  speeds 
were  also  examined.  It  was  found  that  (1)  the 
amplitude  of  the  forced  and  free-traveling  second 
harmonics  compares  favorably  with  existing  theo- 
ries and  (2)  the  nonlinearities  of  the  primary  wave, 
the  interaction  between  short  gravity  waves  and 
the  primary  waves,  and  the  advection  effects  of 
wind  drift  are  mainly  responsible  for  the  deviation 
of  the  measured  phase  speeds  from  the  linear 
theory.  The  latter  results  are  consistent  with  the 
field  measurements  of  Ramamonijiarisoa  and  Gio- 
vanangeli,  indicating  that  the  apparent  phase 
speeds  at  high  frequencies  are  independent  of  the 
frequency.  The  measured  phase  speeds  also  in- 
creased with  wind  speed,  at  a  given  frequency,  in 
accord  with  previous  laboratory  measurements  and 
theoretical  computations.  (Author's  abstract) 
W87-05556 


JET  BEHAVIOUR  IN  SHALLOW  RECEIVING 
WATER, 

James  Cook  Univ.  of  North  Queensland,  Towns- 

ville  (Australia). 

A.  J.  Johnston,  and  A.  R.  Halli well. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  81,  Part  21,  p  549-568,  December 

1986.  11  fig,  18  ref. 

Descriptors:  'Outfalls,  'Jets,  'Hydraulic  models, 
•Mixing,  'Model  studies,  'Hydrodynamics,  'Path 
of  pollutants.  Non-buoyant  jet,  Buoyant  round  jet, 
Current  meters,  Water  depth,  Vortices,  Graphs, 
Waste  disposal,  Discharge. 

Two  outfall  situations  common  in  practice,  the 
non-buoyant  slot  jet  and  buoyant  round  jet,  were 
studied  using  physical  model  facilities.  Hot-film 
anemometry  in  the  first  case,  and  a  system  of 
thermistors  in  the  second,  were  used  to  quantify 
the  various  mixing  processes.  In  both  situations  the 
mixing  characteristics  (e.g.,  the  jet  center-line  loca- 
tion, the  center-line  velocity,  or  the  lateral  spread 
rates)  are,  in  many  circumstances,  significantly  dif- 
ferent from  those  of  the  free  (deep-water)  jet.  An 
interesting  phenomenon  of  being  able  to  flick  the 
non-buoyant  slot  jet  from  one  boundary  to  another 
at  one  receiving  water  depth  is  described  quantita- 
tively. The  slot  jet  investigation  clearly  illustrates 
that,  in  addition  to  jet  entrainment,  the  physical 
effect  of  induced  vortex  action  is  important  and  is 
responsible,  in  part,  for  the  particular  jet  behavior 
in  shallow  receiving  water  conditions.  These  ef- 
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fects  are  evident  also  in  the  buoyant  round  jet 
where,  again,  the  mixing  patterns  sometimes  sug- 
gest that  an  induced  vortex  is  in  action.  Non- 
dimensional  graphs  are  presented  to  quantify  the 
mixing  characteristics  of  jet  development.  (Au- 
thor's abstract) 
W87-05567 


MATHEMATICAL  MODEL  STUDY  OF  TIDAL 
CmCULATION  IN  TOLO  HARBOUR,  HONG 
KONG:  DEVELOPMENT  AND  VERIFICATION 
OF  A  SEMI-IMPLICIT  FINITE  ELEMENT 
SCHEME, 

Hong  Kong  Univ.   Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2L. 
W87-05568 


LOCAL   SCOUR   CAUSED   BY   SUBMERGED 
WALL  JETS, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05569 


HYDRAULIC  STUDIES  AND  CLEANING 
EVALUATIONS  OF  ULTRAVIOLET  DISIN- 
FECTION UNITS, 

Montgomery  (James  M.),  Inc.,  Pasadena,  CA. 
For  primary  bibliographic  entry   see  Field   5D. 
W87-O5607 


MODEL  STUDY  OF  TIDAL  BARRAGE 
SLUICES  FOR  MINIMUM  ENERGY  LOSS, 

Bristol  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

C.  I.  Robertson,  and  R.  H.  J.  Sellin. 
Journal  of  Hydraulic  Research  JHYRAF,  Vol.  23, 
No.  5,  p  453^66,  1985.  13  fig,  8  ref.  DEO  Contract 
E/5A/CON/4027/5 1/085. 

Descriptors:  'Model  studies,  'Performance  evalua- 
tion, 'Sluices,  'Tidal  energy,  'Tidal  hydraulics, 
'Tidal  powerplants,  Energy,  Diffusers. 

As  part  of  the  pre-feasibility  study  for  the  Severn 
Barrage,  hydraulic  tests  were  carried  out  on  half 
models  of  three  sluice  passageway  designs  based 
on  a  vertical  gated  Venturi  passage.  Froude  law 
scaling  relationships  were  used  throughout  and  the 
models  were  tested  over  a  range  of  water  levels 
corresponding  to  the  expected  sea  level  variation 
at  the  preferred  barrage  site.  The  sluices  were 
tested  under  simulated  in-service  conditions,  the 
flow  being  in  one  direction  only,  i.e.  from  the  open 
sea.  The  quantitative  results  are  presented  as  diffus- 
er  efficiency  values.  Flow  visualization  identified 
regions  of  flow  separation  and  measurements  were 
also  made  of  the  downstream  velocity  distribution 
in  a  vertical  plane.  The  three  models  tested  here 
represent  progressive  modification  and  improve- 
ment of  the  original  design  and  their  performance, 
as  represented  by  diffuser  efficiency,  was  improved 
from  0.55  to  0.75  and  finally  0.85.  (Authors'  ab- 
stract) 
W87-05856 


PROGRESSIVE      GATE-MODELLING      FOR 
STUDDZS  OF  FLOW-INDUCED  VIBRATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-05862 
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OPTIMIZATION  OF  THE  ELIMINATION 
TURBroiTY  FROM  WATER  BY  FLOCCULA- 
TION  IN  A  CASCADE  OF  TWO  STIRRED  RE- 
ACTORS (OPTIMIERUNG  DER  TRUBSTOF- 
FREDUZD2RUNG  DURCH  FLOKKULATION 
IN  EINER  ZWEISTUFIGEN  RUHRREAKTOR- 
KASKADE), 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05458 


ENGINE     EFFICIENCIES     IN     IRRIGATION       W87-05616 
PUMPING  FROM  WELLS, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

A.  D.  Schneider,  and  L.  L.  New. 

Transactions  of  the  ASAE  TAAEAJ,  Vol.  29,  No. 

4,  p  1043-1046,  July-August  1986.  4  fig,  3  tab,  7  ref. 


Descriptors:  'Performance  evaluation,  'Pump  en- 
gines, 'Efficiency  tests,  'Field  tests,  'Irrigation, 
Pumping,  Wells,  Engines,  Texas  High  Plains. 

Two  hundred  forty  natural  gas-powered  engines 
and  26  diesel  engines  were  efficiency  tested  on 
irrigation  pumping  plants  in  the  Texas  High  Plains. 
Average  thermal  efficiencies  for  the  natural  gas- 
powered  and  diesel  engines  were  20.5  and  31.2%, 
respectively.  Individual  natural  gas-powered  en- 
gines ranged  from  7.8  to  28.9%  efficiency  with 
industrial  type  engines  designed  for  gaseous  fuel 
being  the  most  efficient.  The  range  of  diesel  engine 
efficiency  was  much  narrower,  26.0  to  34.8%,  and 
for  all  diesel  models  tested,  one  or  more  engines 
exceeded  30%  efficiency.  Engines  that  tested  more 
efficiently  in  the  laboratory  according  to  manufac- 
turers literature  consistently  tested  more  efficiently 
in  the  field.  (Author's  abstract) 
W87-05533 


OSCILLATING  PRESSURE  FOR  IMPROVING 
APPLICATION  UNIFORMITY  OF  SPRAY 
EMITTERS, 

California  Univ.,  Davis.  Dept.  of  Agricultural  En- 
gineering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-05538 


PLANT  RECYCLES  PROCESS  AND  HYDRAU- 
LIC ENERGY, 

Metro  Wastewater,  San  Diego,  CA. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-05573 


AIR  DRTVE  ROTATING  BIOLOGICAL  CON- 
TACTORS-PROBLEMS ENCOUNTERED  AND 
SOLUTIONS  SOUGHT:  PART  I, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Phys- 
ics. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-05581 


AVOIDING  FINE  BUBBLE  BREAKDOWN, 

Houck  (D.H.)  Associates,  Inc.,  Silver  Spring,  MD. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-05610 


TURBINE-PUMP  SYSTEM  FOR  LOW-HEAD 
HYDROPOWER, 

Cairo  Univ.,  Giza  (Egypt).  Dept.  of  Mechanical 

Engineering. 

R.  R.  Mankbadi,  and  S.  A.  Mikhail. 

Energy  Conversion  and  Management  ECMADL, 

Vol.  25,  No.  3,  p  339-344,   1985.   11   fig,  3  ref. 

Supreme  Council  of  Egyptian  Universities  Grant 

81013. 

Descriptors:  'Hydraulic  machinery,  'Turbine- 
pump  system,  'Turbines,  'Pumps,  'Energy  con- 
version, 'Hydraulic  equipment,  Irrigation,  Pump- 
ing, Domestic  water,  Mathematical  studies,  Mathe- 
matical equations,  Design  criteria,  Design  stand- 
ards. 

Several  hydro-energy  conversion  systems  are  con- 
sidered for  using  low-head  hydro  including  the 
turbine-pump  system  installed  across  irrigation 
structures.  The  available  low-head  energy  is  used 
to  drive  a  turbine  connected  to  a  pump  to  lift 
water  for  irrigation  or  domestic  purposes.  The 
equations  governing  the  operation  of  the  system 
were  presented.  For  a  given  regulator's  character- 
istics, a  method  is  presented  for  determining  the 
main  design  parameters  of  the  system.  Off-design 
performance  of  the  system  should  thus  be  con- 
trolled to  achieve  maximum  pumped  flow  all  year. 
The  turbine-pump  system  should  thus  be  consid- 
ered wherever  low-head  power  is  available  and 
there  is  a  demand  for  water  to  be  pumped  at  a 
higher  head.  (Author's  abstract) 


PROGRESSIVE  GATE-MODELLING  FOR 
STUDD2S  OF  FLOW-INDUCED  VIBRATION, 

Imperial  Coll.  of  Science  and  Technology,  London 

(England).  Dept.  of  Civil  Engineering. 

J.  D.  Hardwick. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  79,  Part  2,  p  483-509,  September 

1985.  25  fig,  1  tab,  15  ref,  2  append. 

Descriptors:  'Model  studies,  Gates,  'Hydraulic 
models,  'Flow  around  objects,  'Obstruction  to 
flow,  'Vibrations,  'Tidal  surges,  'Radial  gates, 
River  Scheldt,  Belgium. 

The  River  Scheldt  in  Belgium  is  increasingly  sub- 
ject to  tidal  surges  caused  by  storms  in  the  North 
Sea,  and  serious  flooding  threatens  low-lying  areas 
for  100  km  upstream.  One  proposed  configuration 
for  a  flood  barrier  consisted  of  three  80  m  span 
drop  gates  across  the  navigation  channel  flanked 
by  radial  gates  of  50  m  span.  In  the  event  of  a  tidal 
surge,  the  50  m  gates  would  regulate  the  flow  until 
the  80  m  gates,  on  pier  towers,  could  be  lowered  to 
their  closed  position.  Thereafter  the  radial  gates 
would  be  lowered  further  to  sustain  a  rising  water- 
level  on  the  sea  side  relative  to  the  land  side.  The 
radial  gates  could  also  open  during  an  emergency 
both  at  the  height  of  a  surge  tide  and  at  ebb  tide 
between  surges  when  flow  would  be  reversed.  A 
model  study  of  flow-induced  vibration  of  the  50  m 
gates  was  considered  essential  in  view  of  the  long 
span  of  these  gates  and  their  box  girder  construc- 
tion. A  progressive  modelling  technique  was  used, 
involving  two  preliminary,  part-span  models 
before  construction  of  the  final,  full  span  model. 
Variations  in  design  were  explored  in  the  prelimi- 
nary stages,  thus  reducing  the  need  to  modify  the 
large  and  expensive  final  model.  The  prototype 
gates  had  an  unusually  heavy  duty  and  were  de- 
signed without  seals,  but  the  predicted  levels  of 
vibrations  indicated  no  threat  to  the  stability  or 
operation  of  the  gates.  The  complimentary  models 
provided  a  deeper  understanding  of  the  interaction 
between  a  structure  and  the  surrounding  flow. 
Flooding  and  draining  holes  in  a  gate  had  a 
marked  influence  on  the  natural  frequency  and 
damping.  An  empirical  relationship  was  developed 
between  the  vibration  response  of  a  gate  and  the 
power  dissipated  in  the  stilling  pool.  (McFarlane- 
PTT) 
W87-05862 
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GROUTING  A  SAND  DAM, 

Illinois  Univ.  at  Chicago  Circle. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-05384 


WICKING  BAY  MUD, 

Brian,  Kangas,  Foulk  and  Associates,  Redwood 

City,  CA. 

M.  Keech. 

Civil  Engineering  CEWRA9,  Vol.  56,  No.  12,  p 

53-55,  December  1986.  1  fig. 

Descriptors:  'Mud,  'Drains,  'Wick  drains,  'Con- 
struction, 'Civil  engineering,  'Bays,  Engineering, 
Excavation,  Costs,  Construction  costs,  Soil  engi- 
neering. 

A  65-acre  site  four  miles  east  of  the  San  Andreas 
fault  in  Redwood  City,  CA  is  currently  being 
readied  for  the  construction  of  an  office  complex. 
Construction  is  complicated  by  the  presence  of 
soft,  compressible  bay  muds.  Future  settlements  of 
three  feet  were  predicted  in  the  fill  areas,  and 
extensive  boundary  conditions  between  previously 
consolidated  and  unconsolidated  fill  areas  were 
cause  for  concern.  Therefore,  contractors  have 
designed  a  wick  drain  and  surcharging  system,  to 
be  installed  in  three  phases  over  two  years.  In  the 
first  two  phases,  a  system  of  wick  drains,  subterra- 
nean drainage  and  pumping  together  with  sur- 
charging will  remove  8.5  million  gallons  of  mud- 
entrapped  water.  By  reusing  the  same  soil  for  the 
three  surcharge  phases,  import  requirements  will 
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be  reduced  by  75%.  Total  settlement  induced  by 
surcharging  was  80%  of  the  site's  expected  50-year 
settlement.  The  construction  and  installation  oper- 
ations are  described,  and  cost  figures  are  provided. 
(Doria-PTT) 
W87-05385 


CUT-AND-FILL  BECOMES  CUT-AND-DRAIN, 

C.  K.  Coles,  and  K.  Shirata. 

Civil  Engineering  CEWRA9,  Vol.  56,  No.  12,  p 

64-65,  December  1986.  2  fig. 

Descriptors:  'Drains,  'Philippines,  'Civil  engi- 
neering, 'Construction,  'Excavation,  Engineering, 
Soil  engineering,  Subsurface  drains,  Channels,  Ero- 
sion control,  Protection,  Shore  protection. 

The  U.S.  Navy  is  cutting  a  slope  at  the  Naval  Air 
Station  Cubi  Point  in  the  Philippines  in  order  to 
construct  a  new  maintenance  hangar,  office  build- 
ing, and  aircraft  parking  apron.  The  operation  will 
require  700,000  cu  yd  of  excavation,  using  the  soil 
as  shoreside  fill.  The  slope  was  specifically  de- 
signed to  mitigate  the  hazards  posed  by  torrential 
rains  and  seepage,  including  landslides,  deep  mud 
deposits,  and  settlements  due  to  seepage  and  tidal 
action.  An  elaborate  drainage  system  was  required 
to  keep  the  groundwater  at  least  20  ft  below  the 
cut.  Surface  drainage  consists  of  two  or  three  rows 
of  shallow  concrete  chevron  drains  on  each  slope 
face.  The  subsurface  drainage  system  consists  of 
deep  trench  drains  at  the  bottom  of  each  slope  and 
1-1/2  inch  horizontal  drains  drilled  into  the  slope. 
The  construction  sequence  of  these  drains  is  de- 
scribed. (Author's  abstract) 
W87-05387 


SLOPE  INDICATOR  MEASUREMENTS  OF 
SUBSURFACE  MOVEMENT  IN  GULLY 
WALLS, 

Royal  Tropical  Inst.,  Amsterdam  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05524 


DEVELOPMENT  OF  STRUCTURAL  AND  MI- 
CROFABRIC  PROPERTIES  IN  SHRINKING 
AND  SWELLING  CLAYS, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 
Soil  and  Crop  Sciences. 
L.  P.  Wilding,  and  C.  T.  Hallmark. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  1-22,  4  fig,  54  ref. 

Descriptors:  'Soil  water,  'Clays,  'Soil  moisture 
retention,  'Soil  swelling,  'Soil  shrinking,  'Soil 
structure,  Carbonates,  Chemical  properties,  Bond- 
ing, Cohesion,  Lattices. 

Soil  structure  in  the  pedological  context  is  the 
physical  constitution  of  soil  material  expressed  by 
size,  shape  and  arrangement  of  solid  particles  and 
voids  into  secondary  polyhedral  assemblages  of 
primary  particles.  The  secondary  units  (peds)  are 
separated  from  adjoining  cohesive  aggregates  by 
natural  surfaces  of  weakness.  Surfaces  of  weakness 
include  simple  or  compound  concentration  coat- 
ings (cutans)  of  sesquioxides,  clays,  organic-clay 
complexes,  carbonates,  albic  materials,  and/or  re- 
arrangement of  in  situ  clay  plasma  by  stress.  In 
high  shrink-swell  clay  systems,  structural  surfaces 
are  commonly  generated  by  microshear,  macro- 
shear  (slickensides),  or  plastic  deformation  stresses. 
Microfabrics  are  lattisepic,  vosepic,  masepic,  skel- 
sepic  and  crystic.  Several  generations  of  structural 
formation  and  subsequent  instability  are  evident 
from  microfabric  analysis.  Size  of  structural  units  is 
generally  smallest  near  the  surface  and  increases 
with  depth  while  strength  of  structural  develop- 
ment is  the  reverse.  While  cutanic  surface  features 
may  comprise  only  a  small  proportion  of  the  ped 
bulk  volume,  their  impact  on  inter-  and  intra-ped 
solute  and  water  transfer  may  be  inordinately 
great.  Structural  units  are  stabilized  by  interparti- 
cle  bonding  associated  with  organic  matter,  amor- 
phous inorganic  compounds,  and  silicate  clays. 
Bonding  forces  include  polar  and  non-polar  van 
der  Waal  forces,  coulombic  attractions,  and  organ- 


ic chelation  -  complexation  of  polyvalent  metals  at 
silicate  surfaces.  (See  also  W87-05665)  (Author's 
abstract) 
W87-05666 


MECHANICS  OF  CRACKING  SOILS, 

Institute  for  Soil  Fertility,  Haren  (Netherlands). 
P.  A.  C.  Raats. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  23-38,  5  fig,  29  ref. 

Descriptors:  'Soil  mechanics,  'Soil  cracking,  'Soil 
shrinking,  'Soil  swelling,  'Mathematical  studies, 
Stress,  Mathematical  analysis,  Drying. 

The  deformation  gradient  tensor  of  the  solid  phase 
of  a  soil  is  the  central  concept  in  the  description  of 
swelling  and  shrinkage  of  soils.  The  appearance  of 
slip  surfaces  and  cracks  is  governed  by  relation- 
ships among  the  stress  tensor  and  parameters  char- 
acterizing the  strength  of  the  soil.  An  analysis  of 
the  perturbation  of  stress  induced  by  a  crack  gives 
some  insight  in  spacings,  angles  of  intersection,  and 
depths  of  cracks.  The  use  of  mathematical  tech- 
niques to  study  this  perturbation  of  stress  is  pre- 
sented. (See  also  W87-05665)  (Author's  abstract) 
W87-05667 


MECHANICS  OF  COLLOIDAL  SUSPENSIONS 
WITH  APPLICATION  TO  STRESS  TRANSMIS- 
SION, VOLUME  CHANGE,  AND  CRACKING 
IN  CLAY  SOILS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Envi- 
ronmental Mechanics. 

J.  R.  Philip,  J.  H.  Knight,  and  J.  J.  Mahony. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  39-44,  5  ref. 

Descriptors:  'Colloidal  suspensions,  'Stress  trans- 
mission, 'Clays,  'Soil  mechanics,  Soil  cracking, 
Soil  volume,  Soil  moisture,  Soil  properties,  Mathe- 
matical studies,  Poisson-Boltzmann  equation, 
Mathematical  analysis,  Drying. 

Work  in  progress  on  the  mechanics  of  colloidal 
suspensions  promises  to  furnish  new  insights  into 
various  elements  of  the  mechanics  of  heavy  clay 
soils.  Various  aspects  were  studied,  such  as:  the 
state  of  stress  of  the  water  in  heavy  clay  soils; 
stress  tensors  and  stress  trajectories  on  both  micro- 
scopic and  macroscopic  scales;  one-dimensional, 
three-dimensional,  and  other  modes  of  soil  volume 
change  and  deformation;  and  the  energetics  of  soil 
cracking.  Although  a  heavy  clay  soil  is  not  simply 
a  dense  colloidal  suspension,  the  latter  offers  a 
more  physically  meaningful  point  of  departure  for 
the  study  of  the  mechanics  of  such  soils  than  does 
the  classical  elastic  body,  which  is  the  starting 
point  of  conventional  soil  mechanics.  This  study  is 
an  investigation  of  electrical  double-layer  interac- 
tions in  homogeneous  swarms  of  charged  particles, 
based  on  the  Poisson-Boltzmann  equation.  Recog- 
nized are  the  simplifications,  omissions,  and  limita- 
tions of  the  model,  but  the  essential  elements  of  the 
problems  are  addresssed.  Many  limitations  will  be 
removable  by  later,  more  elaborate,  calculations. 
(See  also  W87-05665)  (Lantz-PTT) 
W87-05668 


EXTENT  AND  DYNAMICS  OF  CRACKING  IN 
A  HEAVY  CLAY  SOU  WITH  XERIC  MOIS- 
TURE REGIME, 

Hebrew  Univ.,  Jerusalem  (Israel).  Inst,  of  Earth 
Sciences. 

D.  H.  Yaalon,  and  D.  Kalmar. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  45-48,  2  fig,  5  ref. 

Descriptors:  'Clays,  'Infiltration,  'Soil  mechanics, 
•Soil  moisture,   'Zevulon,   'Israel,  Soil  moisture 


deficiency,  Soil  cracking,  Grumosols,  Soil  shrink- 
ing, Soil  properties,  Regression  analysis,  Mathe- 
matical studies,  Drying. 

Cracks  increase  the  rate  at  which  a  pedon  can 
accept  and  absorb  moisture  during  the  wetting 
process,  and  their  extent  and  dynamics  are  of  inter- 
est in  structure  development  and  in  water  transport 
studies.  For  two  seasons,  the  development  of 
cracking  on  a  bare,  weakly  calcareous,  alluvial 
Grumosol  (Typic  Pelloxerert),  in  the  Zevulon 
valley,  Israel,  has  been  studied.  Measurements  of 
surface  cracking  were  made  along  a  tape  20  m  by 
20  m  and  their  depth  was  measured  with  a  thin 
wire  probe.  The  first  shrinkage  cracks  appeared  30 
days  after  the  last  rain  and  some  reached  a  maxi- 
mum width  of  9.5  cm.  Width  of  most  cracks  in- 
creased with  time  to  a  mean  width  of  3.5  cm. 
Median  distance  between  cracks  decrased  from 
over  50  cm  to  less  than  20  cm,  indicating  that 
pattern  development  took  about  1 50  days.  No  new 
cracks  formed  after  this,  remaining  at  a  mean  den- 
sity of  3.3  cracks/linear  meter.  Maximum  depth 
reached  by  the  cracks  measured  was  80  cm,  but 
most  cracks  did  not  extend  beyond  40  cm.  Spatial 
distribution  of  the  cracks  with  time  indicates  that 
only  once  did  upper  soil  material  fall  into  deeper 
layers.  The  volume  was  only  0.05%  of  the  total 
soil  volume;  in  the  preceding  season  the  volume 
was  0.1%.  It  was  not  possible  to  ascertain  whether 
surface  cracks  re-establish  themselves  at  a  similar 
pattern  during  the  next  drying  season,  but  micro- 
morphological  evidence  from  deeper  layers  sug- 
gests that  to  some  extent  it  does  develop  the  same 
rupture  faces.  Deep  seasonal  cracking  is  important 
for  the  development  of  strong  and  stable  soil  struc- 
ture. Previous  measurements  indicate  that  in  well 
structured  Israeli  Grumusols  (Vertisols)  the  steady 
state  infiltration  rate  is  five  or  more  mm/h  after  40- 
50  mm  of  rainfall.  It  decreases  significantly  on  a 
distrubed  or  irrigated  soil  not  allowed  to  dry  out. 
(See  also  W87-05665)  (Lantz-PTT) 
W87-05669 


EVOLUTION  OF  CRACK  NETWORKS 
DURING  SHRINKAGE  OF  A  CLAY  SODL 
UNDER  GRASS  AND  WINTER  WHEAT 
CROPS, 

Centre    de    Recherches    d' Avignon,    Montfavet 
(France). 
V.  Hallaire. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  49-54,  5  fig,  3  ref. 

Descriptors:  'Clays,  'Soil  mechanics,  'Wheat, 
•Soil  cracking,  Soil  water,  Montmorillonite,  Chlo- 
rite, Fescue,  Soil  shrinking,  Mathematical  studies, 
Drying. 

Pore  space  characteristics  of  swelling  clay  soils  are 
mainly  influenced  by  the  soil  water  content.  A 
dynamic  recording  of  crack  size  and  spacing  is 
required  to  characterize  hydrodynamic  properties 
of  these  soils.  The  evolution  of  crack  networks  in  a 
drying  clay  soil  was  studied  for  two  different  crops 
(grass  and  winter  wheat).  The  investigated  soil 
(Les  Vigneres)  is  a  clayey  soil,  with  a  clay  fraction 
(52-56%)  consisting  mainly  of  montmorillonite  and 
chlorite.  The  dry  bulk  density  of  the  aggregates 
varies  from  1.45  to  1.90  gm/cu  cm,  corresponding 
with  field  capacity  (gravimetric  water  content  w 
=  30%)  and  shrinkage  limit  (w  =  10%).  Three 
plots  were  investigated:  with  winter  wheat,  with 
grass  (fescue)  and  without  any  vegetation.  The 
study  of  mean  values  and  standard  deviations  of 
the  cracks  void  ratio  (e  sub  f),  combined  with  field 
elevation,  showed  that:  (1)  At  the  end  of  the 
winter,  the  soil  was  at  field  capacity  (w  =  about 
30%);  (2)  For  30%  >  w  >  23%,  the  vertical 
shrinkage  of  the  whole  profile  was  not  important 
(>  1%).  Despite  the  presence  of  thin  or  even 
invisible  cracks,  they  were  detected  by  bulk  densi- 
ty measurements  (e  sub  f  reached  0.15);  (3)  For 
23%  >  w  >  18%,  vertical  shrinkage  was  larger 
(up  to  4%).  The  mean  value  of  e  sub  f  reached  0.25 
under  wheat,  and  0.30  under  grass.  The  large 
standard  deviation  appeared  to  indicate  a  wider 
crack  network.  The  cracking  process  seems  to  be 
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divided  into  two  stages  which  are  defined  by  water 
content.  The  second  stage  follows  from  the  evapo- 
rative demand:  in  May  for  winter  wheat,  in  June 
for  grass.  The  start  of  the  second  stage  is  associat- 
ed with  the  same  water  content,  approximately 
23%.  (See  also  W87-05665)  (Lantz-PTT) 
W87-05670 


CRACKING  PATTERNS  IN  SOILS  CAUSED  BY 
SHRINKING  AND  SWELLING, 

Hanover  Univ.  (Germany,  F.R.).  Inst,  fuer  Boden- 

kunde. 

For  primary  bibliographic  entry  see   Field   2G. 

W87-05671 


CRACK  FORMATION  IN  NEWLY  RE- 
CLAIMED SEDIMENTS  IN  THE  IJSSELMEER 
POLDERS, 

Rijksdienst   voor   de   Ijsselmeerpolders,   Lelystad 

(Netherlands). 

For  primary  bibliographic  entry  see  Field   2G. 

W87-05672 


TECHNIQUE  FOR  THE  DESCRIPTION  OF 
THE  CRACK  PATTERN  AND  FOR  PREDICT- 
ING THE  HYDRAULIC  EFFICIENCY  OF 
HEAVY  SOILS, 

Design  and  Construction  Inst,  of  the  Czechoslovak 
Ceramic  Industries,  Prague. 

For  primary  bibliographic  entry  see  Field  2G 
W87-05673 


HYDRAULIC  CONDUCTIVITY  AND  STRUC- 
TURE OF  THREE  AUSTRALIAN  IRRIGATED 
CLAYS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Canberra  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05681 


SEASONAL  CHANGES  OF  HYDRIC  AND 
STRUCTURAL  BEHAVIOUR  LN  CLAY  SOLLS 
WITH  SALINE  WATERTABLES  ON  THE 
COAST  OF  LANGUEDOC,  FRANCE, 

Centre  de  Recherches  de  Montpellier  (France). 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05689 


ROLE  OF  STRUCTURE  FOR  THE  COMPRESS- 
LBLLITY  AND  TRAFFICABJXITY  OF  HEAVY 
CLAY  SOLLS, 

Bayreuth  Univ.  (Germany,  F.R.).  Abt.  Bodenphy- 
sik. 

R.  Horn. 

IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  342-349,  3  fig,  1  tab,  7  ref. 

Descriptors:  'Clays,  *Soil  structure,  *Soil  com- 
pressibility, Agriculture,  Soil  aggregates,  Mathe- 
matical analysis,  Permeability  coefficient,  Water 
pressure,  Saturated  soils,  Soil  horizons. 

Cultivation  methods  are  being  evaluated  critically 
because  increasing  loads  of  agricultural  machinery 
often  induce  soil  compaction  or  destruction  of  the 
soil  structure  by  kneading  under  wet  conditions, 
and  worsening  growing  conditions  for  plants.  Such 
problems  are  frequent  in  clayey  soils  which,  be- 
cause of  their  high  clay  content,  may  be  stabilized 
by  swelling  and  shrinkage.  Clay  soils  may  also  be 
sensitive  to  changes  in  aggregate  stability.  This 
paper  presents  data  on  the  quantification  of  the 
mechanical  compressibility  of  clay  soil,  because  in 
the  literature  such  data  are  rare.  Different  soil 
samples  were  investigated  as  follows:  (1)  The  com- 
pression-settlement behavior  (load  range:  0  -  15  N/ 
sq  cm)  was  measured  with  respect  to  changes  in 
water  pressure  in  dependence  of  time  and  load 
were  registered.  (2)  The  spatial  pressure  transmis- 
sion was  measured  at  different  surcharges  by  strain 
gages  and  the  concentration  factors  were  deter- 
mined mathematically.  The  depth  function  of  the 
saturated  hydraulic  conductivity  in  dependence  of 
the  vertical  load  at  the  top  of  the  soil,  could  be 


calculated  by  combining  the  transformed  concen- 
tration factor  equation  with  the  load  dependent 
values  of  the  saturated  hydraulic  conductivity. 
While  the  values  of  the  concentration  factor  of  the 
mechanically  homogenized  soil  samples  were  very 
high  even  after  desiccation  at  300  mbar  and  under 
small  loads,  corresponding  values  for  the  natural 
soil  samples  were  much  lower.  The  natural  aggre- 
gation effect  is  thus  demonstrated  as  well  as  the 
stabilization  effect  in  relation  to  the  dessication 
rate.  Saturated  hydraulic  conductivity  of  the  me- 
chanically homogenized  soil  is  intensively  reduced 
not  only  directly  below  the  surface  of  the  com- 
pressed and  unfilled  soil  horizon,  but  also  in  the 
following  20  to  30  cm.  This  increase  in  structural 
stability  leads  to  higher  values  in  the  same  depth 
and  to  a  more  intensive  pressure  compensation. 
Higher  load  at  the  top  of  the  soil  horizon  induces  a 
further  reduction  of  the  saturated  hydraulic  con- 
ductivity in  all  depths.  (See  also  W87-05665) 
(Lantz-PTT) 
W87-05713 


MEASUREMENT  OF  SOLL  STRUCTURAL  PA- 
RAMETERS BY  IMAGE  ANALYSIS, 

Rothamsted  Experimental  Station,  Harpenden 
(England). 

A.  Ringrose-Voase,  and  P.  Bullock. 
IN:  Proceedings  of  the  ISSS  Symposium  on  Water 
and  Solute  Movement  in  Heavy  Clay  Soils,  Inter- 
national Institute  for  Land  Reclamation  and  Im- 
provement, The  Netherlands.  ILRI  Publication  37. 
p  350-356,  2  fig,  1  tab,  7  ref. 

Descriptors:  *Soil  water,  *Soil  structure,  •Imag- 
ing, Flow  profile,  Pore  sizze,  Model  studies,  Com- 
puters, Quantimet  720,  Soil  fissures,  Soil  porosity. 

Soil  structure  is  the  most  important  property  af- 
fecting the  storage  and  movement  of  water  in  soils. 
Modelling  water  retention  and  flow  in  soils  re- 
quires measurement  of  pore  sizes  and  arrange- 
ments, but  until  recently  neither  of  these  require- 
ments has  been  obtainable  directly.  Instead,  there 
has  been  a  dependence  on  indirect  measurements. 
The  currently  most  satisfactory  method  of  directly 
measuring  pore  space  seems  to  be  through  resin 
impregnation  of  undisturbed  samples  and  the  meas- 
urement of  structural  properties  in  the  images  de- 
rived. All  stages  in  this  approach  have  been  im- 
proved recently:  (i)  larger  samples  can  be  impreg- 
nated, giving  a  more  representative  volume;  (ii) 
drying  by  solvent  extraction  of  water  reduces  the 
likelihood  of  artifcats;  (iii)  more  sophisticated  pho- 
tographic techniques  enable  high  quality  images  to 
be  derived.  Results  from  studies  of  soil  structure 
using  the  image  analyzing  computer  Quantimet 
720,  clearly  indicate  a  difference  in  structure  be- 
tween wet  and  dry  conditions.  Porosity  associated 
with  fissures  is  reduced  by  55%  in  the  wet  state 
compared  with  the  dry  one.  The  areal  extent  of  the 
fissures  is  reduced  by  22%  in  the  wet  soil,  and 
there  is  a  reduction  of  mean  fissure  width  of  42% 
from  1.08  mm  in  the  dry  soil  to  0.62  mm  in  the  wet 
soil.  Using  image  analysis,  the  proportion  of  con- 
ducting pores,  the  areal  extent  of  fissures  and  their 
mean  width  in  a  clay  soil  at  different  moisture 
contents  can  be  obtained.  As  well  as  being  valuable 
in  monitoring  seasonal  changes  in  structure,  it  can 
also  provide  a  stronger  numerical  input  into  mod- 
elling for  water  movement  and  retention.  (See  also 
W87-05714)  (Lantz-PTT) 
W87-05714 

8E.  Rock  Mechanics  and 
Geology 


REGIONAL  HYDROGEOLOGY  OF  THE  ED- 
WARDS AQUIFER,  SOUTH  CENTRAL  TEXAS, 

Texas  Univ.  at  El  Paso.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-05224 


FINITE  ELEMENT  ANALYSIS  OF  ARCH 
DAMS  LN  WLDE  VALLEYS  INCLUDING  THE 
EFFECT  OF  CRACK  FORMATION  AT  THE 
CONCRETE-ROCK  INTERFACE, 

Department   of  Water   Affairs,    Pretoria   (South 


Africa). 

J.  P.  F.  O'Conner. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  79,  Part  2,  p  511-532,  September 

1985.  16  fig,  14  ref,  append. 

Descriptors:  *Arch  dams,  "Cracks,  'Model  stud- 
ies, *Dam  design,  *Dam  construction,  *Dam  fail 
ure,   *Dam  foundations,   Finite  element  method. 

A  study  of  arch  dam  profiles  in  a  wide  valley 
concluded  that  curved  dams  may  be  economically 
and  safely  constructed  in  valleys  with  a  width-to- 
height  ratio  greater  than  5,  the  commonly  accepted 
upper  limit.  A  method  of  analyzing  arch  dams  in 
wide  valleys  is  presented  which  takes  into  account 
the  formation  of  a  crack  at  the  concrete-rock  inter- 
face. A  16  node  isoparametric  curved  surface  inter- 
face element  is  embedded  in  a  three-dimensional 
finite  element  mesh.  The  interface  elements  are 
most  commonly  placed  along  the  concrete-rock 
contact  surface  but  can  also  be  used  in  other  loca- 
tions, as  desired.  A  variable  elasticity  process  is 
used  to  modify  the  stiffness  matrices  in  the  inter- 
face elements,  while  the  three-dimensional  ele- 
ments used  throughout  the  mesh  represent  linear 
elastic  conditions  only.  As  compressive  stresses  in 
arch  dams  are  generally  low  and  the  non-linear 
behavior  can  be  attributed  to  cracking  in  the  con- 
crete due  to  tensile  stresses,  for  all  static  load  cases, 
it  is  felt  that  the  approach  of  modelling  the  struc- 
ture with  interface  elements  at  locations  where 
major  crack  surfaces  are  likely  to  appear  forms  a 
good  basis  for  design,  as  well  as  for  checking 
existing  structures.  The  method  presented  also  in- 
cludes a  check  on  the  solution  by  the  equilibration 
of  forces  along  the  contact  surface  and  the  applied 
loads.  Resultant  forces  output  along  the  contact 
surface,  both  for  the  elastic  and  the  joint  analyses, 
bracket  the  actual  forces  that  can  be  expected  at 
the  contact  surfaces  so  that  limit  state  analyses  can 
be  carried  out  on  the  foundation  blocks.  (Author's 
abstract) 
W87-05863 
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Moncton  Univ.  (New  Brunswick).  Ecole  de  Genie. 
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EFFECT  OF  CRACK  FORMATION  AT  THE 
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FLEXURAL  SHEAR  FAILURE  OF  REIN- 
FORCED CONCRETE  SLAB  BRIDGES, 

Liverpool  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 
R.  J.  Cope. 
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PCIEAT,  Vol.  79,  Part  2,  p  559-583,  September 
1985.  22  fig,  8  tab,  10  ref. 

Descriptors:  *Model  studies,  *Model  testing, 
*Shear  tests,  'Reinforced  concrete,  'Slab  bridges, 
Stress. 

Design  of  slab  bridges  against  flexural  shear  failure 
is  based  on  test  data  obtained  mainly  from  beams 
and  one-way  spanning  slabs.  Owing  to  the  concen- 
trated nature  of  highway  bridge  loading,  the  distri- 
bution of  shear  force  intensity  on  a  section  across  a 
deck  is  not  constant.  When  the  deck  has  a  skew 
angle,  the  concentration  of  shear  forces  increases 
considerably,  owing  to  the  additional  twisting 
action.  Code  procedures  for  designing  a  slab 
bridge,  and  for  assessing  the  strength  of  existing 
bridges,  use  the  convenient  comparison  of  calculat- 
ed average  vertical  shear  'stresses'  on  critical  sec- 
tions, with  section  capacities  calculated  according 
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to  a  simple  formula.  This  paper  describes  test  re- 
sults producing  shear  failures  in  5  one-fifth  scale 
models  of  reinforced  concrete  slab  bridges  with 
skews  of  30,  45,  and  60  degrees.  The  results  show 
clearly  that  an  increasing  angle  of  skew  decreases 
considerably  the  shear  capacity  of  a  slab.  Designs 
for  skews  of  up  to  45  degrees  could  be  based  on 
beam  strips  and  recommendations  for  suitable  sec- 
tion widths  are  made.  Factors  affecting  shear  fail- 
ure and  the  interpretation  of  model  results  to  full- 
sized  structures  are  discussed.  Current  design 
methods  are  assessed  using  the  test  data,  and  rec- 
ommendations concerning  future  practices  are 
made.  (McFarlane-PTT) 
W87-05864 


STUDY  OF  THE  EARLY  HYDRATION  OF 
PORTLAND  CEMENT, 

Heriot-Watt  Univ.,  Edinburgh  (Scotland).  Dept.  of 

Civil  Engineering. 

W.  J.  McCarter,  and  A.  B.  Afshar. 

Proceedings     of    Institutional     Civil     Engineers 

PCIEAT,  Vol.  79,  Part  2,  p  585-684,  September 

1985.  10  fig,  31  ref. 

Descriptors:  'Portland  cements,  *Hydration, 
•Cement  technology,  'Cement  testing,  Materials 
testing,  Construction  materials. 

The  purposes  of  this  paper  were  to  (1)  describe  the 
alternating  current  response  characteristics  of 
cement  paste  during  the  early  stages  of  setting  and 
hardening;  (2)  interpret  this  response  in  terms  of 
chemical  and  structure-building  processes;  (3)  illus- 
trate the  influences  of  admixtures  and  changes  in 
composition  on  the  electrical  response  of  cement 
paste;  and  (4)  present  a  novel  electrical  response 
technique  for  monitoring  cement  hydration.  The 
response  data  can  be  used  to  monitor  the  chemical 
and  structure-building  processes  associated  with 
hydration  and  used  in  assessing  the  influence  of 
additives,  cement  composition,  and  environment 
on  these  processes.  Scanning  electron  microscopy 
was  used  to  corroborate  predictions  about  the  state 
of  the  paste  inferred  from  the  electrical  response. 
The  method  developed  has  certain  advantages 
over  present  structure  determining  techniques  in 
that  (1)  the  fabric  structure  of  the  paste  is  not 
destroyed;  (2)  the  sample  size  is  sufficiently  large 
to  investigate  macroscale  behavior;  and  (3)  the 
technique  offers  an  alternative  method  for  continu- 
ous monitoring  of  hydration  processes  over  the 
initial  24  h  after  gauging  with  water.  The  tech- 
nique could  find  wide  application,  not  only  for 
fundamental  research  into  cement  hydration,  but 


also  as  a   relatively   simple   tool   in   helping   the 
engineer  in  assessing  cement  hydration  characteris- 
tics. (McFarlane-PTT) 
W87-05865 


BURSTING  STRESSES  DUE  TO  PRESTRESS- 
ING  TENDONS  IN  CURVED  DUCTS, 
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Proceedings  of  Institutional  Civil  Engineers 
PCIEAT,  Vol.  79,  Part  2,  p  605-615,  September 
1985.  8  fig,  2  tab,  4  ref. 

Descriptors:  'Bridges,  'Prestressed  concrete, 
•Design  standards,  *Beams,  Ducts,  Stress,  Con- 
struction materials,  Performance  evaluation. 

Deflected  prestressing  tendons  are  commonly  used 
in  bridge  and  slab  construction.  Whereas  the  global 
benefits  from  using  curved  prestressing  tendons 
can  be  evaluated  without  difficulty,  the  local  ef- 
fects adjacent  to  the  duct  are  harder  to  quantify. 
The  radial  force  due  to  a  curved  tendon  induces 
bursting  stresses  in  the  concrete,  a  problem  that  is 
compounded  when  several  tendons  run  parallel  to 
each  other.  This  research  program  was  aimed  at 
providing  sufficient  data  to  support  the  formula- 
tion of  new  design  rules  for  beams  containing 
curved  prestressing  tendons.  The  program  ad- 
dressed (1)  finite  element  analysis  of  a  slice 
through  a  beam  of  varying  geometry;  (2)  loading 
tests  on  concrete  slices  150  mm  thick  to  support 
the  analysis;  and  (3)  tests  on  3  full-size  T  beams 
each  containing  3  curved  tendons.  Results  from  3 
approaches  adopted  were  generally  in  close  agree- 
ment. A  comparison  between  the  results  and  exist- 
ing design  guide-lines  indicates  that  for  thin  sec- 
tions the  guide  lines  are  highly  conservative.  For 
thicker  sections,  however,  the  resistance  to  burst- 
ing stresses  is  overestimated.  A  set  of  design  curves 
for  sections  containing  up  to  three  ducts  is  present- 
ed and  its  use  illustrated.  (Author's  abstract) 
W87-05866 
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PLANT  MORPHOGENESIS. 

Protein  Contents  of  Seed  Yields  of  Field-Grown 
Soybeans  Exposed  to  Simulated  Acidic  Rain: 
Assessment  of  the  Sensitivities  of  Four  Cultivars 
and  Effects  of  Duration  of  Simulated  Rainfall, 
W87-05264  5C 

MANITOBA  UNTV.,  WINNIPEG.  DEPT.  OF 
CTVTL  ENGINEERING. 

New  Concept  of  Upflow  Clarification  in  Acti- 
vated Sludge  Separation, 
W87-05466  5D 

Anaerobic  Treatment  of  High-Sulfate  Wastes, 
W87-05471  5D 

MANITOBA  UNTV.,  WINNIPEG.  DEPT.  OF 
SOCIAL  AND  PREVENTIVE  MEDICINE. 

Balancing  the  Risks:  Legionella  pneumophila 
pneumonia  and  Tap  Water  Scalds  in  the  Home, 
W87-05597  5F 

MARYLAND  AGRICULTURAL  WATER 
QUALITY  COST-SHARE  PROGRAM, 
ANNAPOLIS. 

Maintaining  Target  Groundwater  Levels  Using 
Goal-Programming:  Linear  and  Quadratic  Meth- 
ods, 
W87-05526  4B 

MARYLAND  UNIV.,  CAMBRIDGE.  CENTER 
FOR  ENVIRONMENTAL  AND  ESTUARINE 
STUDIES. 

Atrazine  Uptake,  Photosynthetic  Inhibition,  and 
Short-Term  Recovery  for  the  Submersed  Vascu- 
lar Plant,  Potamogeton  perfoliatus  L., 
W87-05502  5C 

MARYLAND  UNTV.,  COLLEGE  PARK.  DEPT. 
OF  METEOROLOGY. 

Effect  of  Surface  Properties  on  the  Narrow  to 
Broadband  Spectral  Relationship  in  Clear  Sky 
Satellite  Observations, 
W87-05346  7B 

MARYLAND  UNTV.,  COLLEGE  PARK.  INST. 
FOR  PHYSICAL  SCIENCE  AND 
TECHNOLOGY. 

Meteorological  Research  Needs  on  Floods  and 

Their  Mitigation, 

W87-05717  7A 

MASSACHUSETTS  UNTV.,  AMHERST.  DEPT. 
OF  CHEMISTRY. 

Acid  Precipitation  Effect  on  Anion  Transport  of 
the  Atkins  Reservoir,  Massachusetts, 
W87-05504  5B 

MCCLESKEY,  HARRTNGER,  BRAZILL  AND 
GRAF,  LUBBOCK,  TX. 

Additional  Legislative  Powers  Needed  by  Un- 
derground Water  Conservation  Districts  in  the 
Ogallala  Area, 
W87-05236  6E 


MCMASTER  UNIV.,  HAMILTON  (ONTARIO). 
DEPT.  OF  BIOLOGY. 

Ion  Regulation  by  the  Rainbow  Trout,  Salmo 

Gairdneri,  in  Ion-Poor  Water, 

W87-O5890  2H 

MEDICAL  COLL.  OF  VIRGINIA, 
RICHMOND.  DEPT.  OF  PHARMACOLOGY. 

Bacterial  Contamination  of  Ambulance  Oxygen 
Humidifier     Water     Reservoirs:     A     Potential 
Source  of  Pulmonary  Infection, 
W87-05343  5A 

MESSINA  UNTV.  (ITALY).  1ST.  DI 
BOTANICA. 

Drought  Avoidance  Strategy  in  Ceratonia  sili- 
qua   L.,   a   Mesomorphic-Leaved   Tree   in   the 
Xeric  Mediterranean  Area, 
W87-05342  2D 

METRO  WASTEWATER,  SAN  DIEGO,  CA. 
Plant  Recycles  Process  and  Hydraulic  Energy, 
W87-05573  5D 

Habitat  Use,  Growth,  and  Feeding  of  Pike  (Esox 
Lucius  L)  in  Four  Norwegian  Lakes, 
W87-05897  2H 

MIAMI  UNTV.,  OXFORD,  OH.  DEPT.  OF 
ZOOLOGY. 

2-Deoxyglucose  Uptake  in  the  Developing  Rat 

Brain   Upon   Pre-   and   Postnatal   Exposure   to 

Trichloroethylene, 

W87-05565  5C 

MICHIGAN  STATE  UNTV.,  EAST  LANSING. 
DEPT.  OF  FISHERIES  AND  WILDLIFE. 

Effects  of  Long-Term  Exposure  to  Pentachloro- 
phenol  on  the  Free  Amino  Acid  Pool  and 
Energy  Reserves  of  the  Freshwater  Amphipod 
Gammarus  pseudolimnaeus  Bousfield  (Crusta- 
cea, Amphipoda), 
W87-05412  5C 

Conditional  Stability  Constants  and  Binding  Ca- 
pacities for  Copper  (IT)  by  Dissolved  Organic 
Carbon  Isolated  from   Surface   Waters  of  the 
Southeastern  United  States, 
W87-05651  5C 

MICHIGAN  UNTV.,  ANN  ARBOR. 

Model  State  Water  Act  for  Great  Lakes  Man- 
agement: Explanation  and  Text, 
W87-05367  6E 

MINISTRY  OF  AGRICULTURE  AND 
FISHERTES,  WELLINGTON  (NEW 
ZEALAND).  FISHERIES  RESEARCH  DTV. 

Effects  of  Floods  on  the  Invertebrate  Fauna  of  a 

Large,  Unstable  Braided  River, 

W87-05514  2E 

MINISTRY  OF  AGRICULTURE,  FISHERIES 
AND  FOOD,  CAMBRTDGE  (ENGLAND). 
FTELD  DRAINAGE  EXPERIMENTAL  UNIT. 

Field    Evidence    for   a    Bi-Porous    Soil   Water 

Regime  in  Clay  Soils, 

W87-05448  2G 

Field   Evidence  for  a  Two-Phase  Soil   Water 

Regime  in  Clay  Soils, 

W87-05684  2G 

MINISTRY  OF  AGRICULTURE,  JERUSALEM 
(ISRAEL).  HYDROLOGICAL  SERVICE. 

Spatial  Approach  to  Estimation  of  Missing  Data, 
W87-05846  7C 

MINISTRY  OF  AGRICULTURE,  JOS 
(NIGERIA). 

Irrigation  Scheduling  Effects  on  Yield  and  Phos- 
phorus Uptake  of  Cowpea, 
W87-05439  3F 
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MINNESOTA  UNTV.,  MINNEAPOLIS.  DEPT. 
OF  CIVIL  AND  MINING  ENGINEERING. 

Atmospheric  Deposition  of  Toxaphene  to  East- 
ern North  America  Derived  from  Peat  Accumu- 
lation, 
W87-05542  5B 

MISSOURI  UNTV.-COLUMBIA.  DEPT.  OF 
CHEMISTRY. 

Preconcentration  of  Trace  Elements  from  Aque- 
ous Solutions  by  Osmosis, 
W87-05882  7B 

MISSOURI  UNTV.-COLUMBIA. 
ENVIRONMENTAL  HEALTH 
SURVETLLANCE  PROGRAM. 

Cancer  Mortality  and  the  Method  of  Chlorina- 
tion  of  Public  Drinking  Water:  St.  Louis  City 
and  St.  Louis  County,  Missouri, 
W87-05555  5F 

MITRE  CORP.,  MCLEAN,  VA. 

National  Environmental  Policies  and  Research 

Programs:    A    Comparison    Among    Selected 

Countries. 

W87-05715  5G 

MITSUBISHI  RAYON  CO.  LTD.,  NAGOYA 
(JAPAN).  PRODUCT  AND  DEVELOPMENT 
CENTER. 

Adsorption  of  Endotoxin  Molecule  in  a  Micro- 
porous  Polyethylene  Hollow  Fibre  Membrane, 
W87-05854  5F 

Endotoxin  Removal  from  Water  Using  Micro- 
porous  Polyethlylene  Chopped  Fibres  as  a  New 
Adsorbent, 
W87-05855  5F 

MONCTON  UNTV.  (NEW  BRUNSWICK). 
ECOLE  DE  GENTE. 

Construction  of  the  Opinaca  Spillway  (Con- 
struction de  l'Evacuateur  de  Crues  Opinaca), 
W87-05468  8A 

MONTANA  STATE  UNTV.,  BOZEMAN. 
FISHERIES  BIOASSAY  LAB. 

Chronic  Toxicity  of  Ammonia  to  Fathead  Min- 
nows, 
W87-05493  5C 

MONTANA  UNTV.,  MISSOULA.  DEPT.  OF 
GEOLOGY. 

Salinity  Balance  of  the  Lower  Virgin  River 

Basin,  Nevada  and  Arizona, 

W87-05178  5B 

MONTGOMERY  (JAMES  M.),  INC., 
PASADENA,  CA. 

Hydraulic  Studies  and  Cleaning  Evaluations  of 

Ultraviolet  Disinfection  Units, 

W87-05607  5D 

MONTREAL  UNTV.  (QUEBEC).  DEPT.  OF 
BIOLOGICAL  SCIENCES. 

Acute  Toxicity  of  Cadmium,  Copper,  Mercury 

and  Zinc  to  Tropocyclops  Prasinus  Mexicanus 

(Cyclopoida,   Copepoda)   from   Three  Quebec 

Lakes, 

W87-05649  5C 

MOSCOW  STATE  UNTV.  (USSR). 
Change  of  Structure  and  Fabrics  of  Clay  Alluvi- 
al Soils  under  Agriculture, 
W87-05677  2G 

MOSS  LANDING  MARINE  LABS.,  CA. 

Trace  Metals  in  Mussels  Transplanted  to  San 

Francisco  Bay, 

W87-O5650  5B 

MUNICH  UNTV.  (GERMANY,  F.R.). 

FACHBEREICH  MEDIZIN. 
Risks  for  Drinking  and  Applied  Water  Condi- 
tioned by  Viruses  and  Suggestion  for  Standards 
(Virusbedingte  Risiken  bei  Trank-  und  Brauch- 
wasser  und  Vorschlage  fur  Standards), 
W87-05372  5F 


NAGOYA  CITY  ENVIRONMENTAL 
POLLUTION  RESEARCH  INST.  (JAPAN). 
Determination    of   Selenium    in    Sediments   by 
Fluorimetry  with  2,3-Diaminonaphthalene  after 
an  Improved  Pretreatment  by  Tellurium  Copre- 
cipitation, 
W87-05475  5A 

NATIONAL  CENTER  FOR  ATMOSPHERIC 
RESEARCH,  BOULDER,  CO. 

Early  Electrification  and  Precipitation  Develop- 
ment in  a  Small,  Isolated  Montana  Cumulonim- 
bus, 
W87-05339  2B 

Mesoscale  Analyses  of  the  Sichuan  Flood  Catas- 
trophe, 11-15  July  1981, 
W87-05388  2B 

NATIONAL  FISHERY  RESEARCH  LAB.,  LA 
CROSSE,  WI. 

Distribution  and  Accumulation  of  Rotenone  in 

Tissues  of  Warmwater  Fishes, 

W87-05495  5B 

NATIONAL  INST.  FOR  MINAMATA 
DISEASE,  MINAMATA  (JAPAN).  DEPT.  OF 
BASIC  MEDICAL  SCIENCE. 

Characteristics  of  Hg-Resistant  Bacteria  Isolated 

from  Minamata  Bay  Sediment, 

W87-05312  5C 

NATIONAL  INST.  FOR  WATER  RESEARCH, 
PRETORIA  (SOUTH  AFRICA). 

Spatial  and  Temporal  Variations  in  Bacterial 
Macromolecule       Labeling       with       (methyl- 
3H)Thymidine  in  a  Hypertrophic  Lake, 
W87-054O1  2H 

NATIONAL  MARINE  FISHERIES  SERVICE, 
CHARLESTON,  SC.  CHARLESTON  LAB. 

Interaction  of  Benzo(a)pyrene  and  Cadmium  on 
GSH-S-Transferase    and    Benzo(a)pyrene    Hy- 
droxylase in  the  Black  Sea  Bass  Centropristis 
striata, 
W87-05501  5C 

NATIONAL  RESEARCH  COUNCIL, 
WASHINGTON,  DC.  COMMISSION  ON 
PHYSICAL  SCIENCES  MATHEMATICS  AND 
RESOURCES. 

Fundamental  Research  on  Estuaries:  The  Impor- 
tance of  an  Interdisciplinary  Approach. 
W87-05253  2L 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 

Prehistoric  Inferred  pH  Changes  in  Batchawana 
Lake,  Ontario  from  Sedimentary  Diatom  Assem- 
blages, 
W87-05892  2H 

NATIONAL  WATER  RESEARCH  INST., 
BURLINGTON  (ONTARIO). 
ENVIRONMENTAL  CONTAMINANTS  DTV. 

Organic  Substances  in  the  Rainfall  of  Lake  Su- 
perior: 1983, 
W87-05624  5A 

NATIONAL  WEATHER  SERVICE, 
WASHINGTON,  DC.  CLTMATE  ANALYSIS 
CENTER. 

Global  Climate  for  June- August  1985:  Unusually 

Dry  in  Several  Regions, 

W87-05392  2B 

NATIONAL  WILDLIFE  RESEARCH  CENTRE, 
OTTAWA  (ONTARIO). 

Aryl  Hydrocarbon  Hydroxylase  Levels  in  Her- 
ring Gull  Embryos  from  Different  Locations  on 
the  Great  Lakes, 
W87-05619  5B 

NEBRASKA  UNIV.-LINCOLN.  CENTER  FOR 
AGRICULTURAL  METEOROLOGY  AND 
CLIMATOLOGY. 

Joint  Influence  of  Air  Temperature  and  Soil 
Moisture  on  C02  Release  by  a  Soybean  Crop, 
W87-05871  21 


NEBRASKA  UNTV.,  LINCOLN.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

System  for  Measuring  Infiltration  Rates  Under 

Center-Pivot  Irrigation  Systems, 

W87-05536  3F 

NEBRASKA  UNIV.-LINCOLN.  DEPT.  OF 
AGRONOMY. 

Analysis   of  Solute   Movement   in   Structured 

Soils, 

W87-05697  5B 

NEVADA  UNTV.  SYSTEM,  LAS  VEGAS. 
DESERT  RESEARCH  INST. 

Temperature  and  Leaf  Osmotic  Potential  as  Fac- 
tors in  the  Acclimation  of  Photosynthesis  to 
High  Temperature  in  Desert  Plants, 
W87-05317  21 

NEVADA  UNTV.  SYSTEM,  RENO.  WATER 
RESOURCES  CENTER. 

Chemical    Reactions    Influencing    Salinity    In- 
crease of  Soil  and  Groundwaters  in  the  Great 
Basin,  Western  United  States, 
W87-05214  2K 

NEW  JERSEY  AGRICULTURAL 
EXPERIMENT  STATION,  NEW  BRUNSWICK. 

Diatoms  in  Daphnid  Culture  and  Bioassay, 
W87-05662  2H 

NEW  MEXICO  STATE  UNTV.,  LAS  CRUCES. 
DEPT.  OF  MATHEMATICAL  SCIENCES. 

Effect  of  Soil  Moisture  Stress  on  Leaf  Area 
Index,    Evapotranspiration    and    Modeled    Soil 
Evaporation  and  Transpiration, 
W87-05521  2D 

NEW  MEXICO  UNTV.,  ALBUQUERQUE. 
SCHOOL  OF  LAW. 

Conjunctive  Management  of  Ground  and  Sur- 
face Water  New  Mexico  Case  Law  and  Policy 
Issues, 
W87-05232  4B 

NEW  YORK  STATE  COLL.  OF 
AGRICULTURE  AND  LIFE  SCIENCES, 
ITHACA.  DIV.  OF  NUTRITIONAL  SCIENCES. 

Relationship  of  Bone  Mass  and  Fracture  History 
to  Fluoride  and  Calcium  Intake:  A  Study  of 
Three  Communities, 
W87-05615  5F 

NEW  YORK  STATE  DEPT.  OF  HEALTH, 
ALBANY.  WADSWORTH  CENTER  FOR 
LABS.  AND  RESEARCH. 

Uptake  of  Polychlorobiphenyl  Congeners  by 
Purple  Loosestrife  (Lythrum  salicaria)  on  the 
Banks  of  the  Hudson  River, 
W87-05503  5B 

NIEDERSAECHSISCHES  MINISTERIUM 
FUER  ERNAEHRUNG,  LANDWIRTSCHAPT 
UND  FORSTEN,  HANOVER  (GERMANY, 
F.R.). 

Water  Supply  in  Animal  Husbandry  from  Mu- 
nicipal Sources-Situation,  Standards,  Legal  Fun- 
damentals, Problems  (Trank-  und  Brauchwasser 
aus  der  offent lichen  Wasserversorgung:  Situa- 
tion, Standards,  rechtliche  Grundlagen,  Prob- 
leme), 
W87-05375  6E 

NORTH  CAROLINA  STATE  UNTV.  AT 
RALEIGH.  DEPT.  OF  BIOLOGICAL  AND 
AGRICULTURAL  ENGTNEERTNG. 

Effects  of  Irrigation  Frequency  and  Scheduling 
on  Fruit  Production  and  Radial  Fruit  Cracking 
in  Greenhouse  Tomatoes  in  Soil  Beds  and  in  a 
Soil-Less  Medium  in  Bags, 
W87-05884  3F 
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NORTH  CAROLINA  STATE  UNIV.  AT 
RALEIGH.  DEPT.  OF  FORESTRY. 

Environmental  Parameters  Regulating  Gaseous 
Nitrogen   Losses  from  Two  Forested   Ecosys- 
tems via  Nitrification  and  Denitrification, 
W87-05394  2G 

NORTH  CAROLINA  UNIV.  AT  CHAPEL 
HILL.  DEPT.  OF  ENVIRONMENTAL 
SCIENCES  AND  ENGINEERING. 

Adaptation  of  Estuarine  Ecosystems  to  the  Bio- 
degradation  of  Nitrilotriacetic  Acid:  Effects  of 
Preexposure, 
W87-05617  5C 

NORTH  DAKOTA  STATE  UNIV.,  FARGO. 
DEPT.  OF  SOIL  SCIENCE. 

Salinity  Sources  and  Problems  of  the  Danube 

River  Basin, 

W87-05174  5B 

NORTH  DAKOTA  STATE  WATER 
COMMISSION,  BISMARCK. 

Particle-Size  Distribution  Method  for  Estimating 

Unsaturated  Hydraulic  Conductivity  of  Sandy 

Soils, 

W87-05295  2G 

NORTHEASTERN  FOREST  EXPERIMENT 
STATION,  DURHAM,  NH. 

Effects  of  Forest  Clearcutting  in  New  England 
on  Stream  Macroinvertebrates  and  Periphyton, 
W87-05875  4C 

NORTHERN  I  LLINOIS  UNIV.,  DE  KALB. 
DEPT.  OF  BIOLOGICAL  SCONCES. 

Assemblage  Organization  of  Stream  Fishes:  The 
Effect  of  Rivers  on  Adventitious  Streams, 
W87-05354  2H 

NORTHROP  SERVICES,  INC.,  CORVALLIS, 
OR. 

Regional  Reference  Sites:  A  Method  for  Assess- 
ing Stream  Potentials, 
W87-05874  2H 

OAK  RIDGE  NATIONAL  LAB.,  TN. 

Hydroelectric    Operation    at   the    River    Basin 
Level:  Research  Needs  to  Include  Ecological 
Issues  in  Basin-Level  Hydropower  Planning. 
W87-05250  6G 

OAK  RIDGE  NATIONAL  LAB.,  TN. 
ENVIRONMENTAL  SCIENCES  DIV. 

Yield  Response  of  Davis  Soybeans  to  Simulated 
Acid  Rain  and  Gaseous  Pollutants  in  the  Field, 
W87-05265  5C 

OFFICE  OF  THE  ASSOCIATE  ATTORNEY 
GENERAL,  WASHINGTON,  DC.  LAND  AND 
NATURAL  RESOURCES  DIV. 

Eastern  Water  Law, 

W87-05288  6E 

OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
AGRICULTURAL  ENGINEERING. 

Animal  Wastes, 

W87-05330  5E 

OHIO  STATE  UNTV.,  COLUMBUS.  DEPT.  OF 
ZOOLOGY. 

Effects  of  High  Tissue  Concentrations  of  Seleni- 
um on  Reproduction  by  Bluegills, 
W87-05494  5C 

OHIO  STATE  UNIV.,  COLUMBUS. 
ENVIRONMENTAL  BIOLOGY  PROGRAM. 

Fecundity  and  Trace-Metal  Content  of  Creek 
Chubs  from  a  Metal-Contaminated  Stream, 
W87-05498  5C 

OKLAHOMA  STATE  UNTV.,  STILLWATER. 

Role  of  Sediment  in  Accelerated  Eutrophica- 

tion, 

W87-05839  5C 


OKLAHOMA  UNIV.,  NORMAN. 

Structure,  Energetics  and  Propagation  of  Rotat- 
ing Convective  Storms.   Part  II:   Helicity  and 
Storm  Stabilization, 
W87-05320  2B 

OKLAHOMA  UNIV.,  NORMAN.  SCHOOL  OF 
CIVIL  ENGINEERING  AND 
ENVIRONMENTAL  SCIENCE. 

Microbial  Metabolism  of  Chlorophenolic  Com- 
pounds in  Ground  Water  Aquifers, 
W87-05633  5B 

OLD  DOMINION  UNIV.,  NORFOLK,  VA. 
DEPT.  OF  OCEANOGRAPHY. 

Selenium  in  Western  Atlantic  Precipitation, 
W87-05257  5B 

OREGON  STATE  UNTV.,  CORVALLIS.  DEPT. 
OF  FISHERIES  AND  WILDLIFE. 

Ration    and    Toxicant    Preexposure    Influence 
Dieldrin    Accumulation    by    Rainbow    Trout 
(Salmo  Gairdneri), 
W87-05646  5B 

OREGON  UNIV.,  EUGENE.  DEPT.  OF 
GEOLOGY. 

Fossil  Soils  as  Grounds  for  Interpreting  Long- 
Term  Controls  on  Ancient  Rivers, 
W87-05858  2J 

OSAKA  UNTV.  (JAPAN).  FACULTY  OF 
SCIENCE. 

Characterization   of  Xylan-utilizing   Anaerobes 
from    Mesophilic    and    Thermophilic    Methane 
Sludge  and  Their  Xylan-degrading  Enzymes, 
W87-05543  5D 

OTAGO  UNTV.,  DUNEDIN  (NEW  ZEALAND). 
DEPT.  OF  CHEMISTRY. 

Polarographic  Study  of  the  Interaction  between 
Humic  Acids  and  Other  Surface-Active  Organ- 
ics  in  River  Waters, 
W87-05905  2K 

OTAGO  UNTV.,  DUNEDIN  (NEW  ZEALAND). 
DEPT.  OF  MICROBIOLOGY. 

Enteroviruses  of  Human  Origin  and  Faecal  Con- 
forms in   River   Water   and   Sediments   Down 
Stream  from  a  Sewage  Outfall   in  the  Taieri 
River,  Otago, 
W87-05517  5B 

OTAGO  UNTV.,  DUNEDDW  (NEW  ZEALAND). 
DEPT.  OF  ZOOLOGY. 

Foraging  Responses  of  Stilts  (Himantopus  spp.: 
Aves)  to  Changes  in  Behaviour  and  Abundance 
of  Their  Riverbed  Prey, 
W87-05512  2H 

OXFORD  UNTV.  (ENGLAND).  DEPT.  OF 
AGRICULTURAL  SCIENCE. 

Evaluating   a   Model   for  Nitrate   Leaching  in 

Clay  Soils  with  Macropores, 

W87-05700  5B 

PACIFIC  NORTHWEST  FOREST  AND 
RANGE  EXPERIMENT  STATION, 
CORVALLIS,  OR.  FORESTRY  SCIENCES 
LAB. 

Accuracy  and  Precision  of  Analyses  for  2,4-D 

and  Picloram  in  Streamwater  by  Ten  Contract 

Laboratories, 

W87-05262  5A 

PARIS-6  UNTV.  (FRANCE).  LAB.  DE 
BIOGEOCHMIE  DES  ISOTOPES  STABLES. 

Denitrification  in  Groundwaters,  Principles  and 

Methods  for  Its  Identification:  A  Review  (La 

Denitrification  dans  les  Eaux  Souterraines,  Prin- 

cipes  et  Methodes  de  son  Identification:   Une 

Revue), 

W87-05843  5A 


PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  AGRONOMY. 

Future  of  Turfgrass  Management  and  Under- 
ground Water  Quality, 
W87-05271  5B 

PENNSYLVANIA  STATE  UNIV.,  UNIVERSITY 
PARK.  DEPT.  OF  METEOROLOGY. 

Short-Term  Numerical  Precipitation  Forecasts 

Initialized  Using  a  Diagnosed  Divergent-Wind 

Component, 

W87-05390  2B 

PENNSYLVANIA  STATE  UNTV.,  UNIVERSITY 
PARK.  DEPT.  OF  PLANT  PATHOLOGY. 

Emission  of  Ethylene  by  Oat   Plants  Treated 
with  Ozone  and  Simulated  Acid  Rain, 
W87-05266  5C 

PITT-DES  MOINES,  INC.,  PITTSBURGH,  PA. 

Design  Assumptions  Key  to  Egg-Shaped  Digest- 
er Costs, 
W87-05574  5D 

PONTTFICIA  UNTV.  CATOLICA  DO  RIO  DE 
JANEIRO  (BRAZIL).  DEPT.  DE 
MATEMATICA. 

Using  Hough  Harmonics  to  Validate  and  Assess 

Nonlinear  Shallow-Water  Models, 

W87-05391  2B 

PROCTER  AND  GAMBLE  CO.,  CINCINNATI, 
OH.  ENVIRONMENTAL  SAFETY  DEPT. 

Comparison  of  the   Effects  of  Surfactants  on 
Freshwater  Phytoplankton  Communities  in  Ex- 
perimental Enclosures  and  on  Algal  Population 
Growth  in  the  Laboratory, 
W87-05664  5C 

Environmental  Modification  of  the  Photosyn- 
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W87-05226  6E 

W87-05227  3C 

W87-05228  4B 

W87-05229  6E 

W87-O5230  4B 

W87-05231  6E 

W87-05232  4B 

W87-05233  4B 

W87-05234  6E 

W87-05235  6E 

W87-05236  6E 

W87-05237  6D 

W87-05238  6C 

W87-05239  3B 

W87-05240  4B 

W87-05241  5D 

W87-05242  5E 

W87-05243  4C 

W87-05244  4C 

W87-05245  5E 

W87-05246  5E 

W87-05247  5E 

W87-05248  5B 


W87-05249  5G 

W87-05250  6G 

W87-05251  6E 

W87-05252  6B 

W87-05253  2L 

W87-05254  5B 

W87-05255  2H 

W87-05256  3C 

W87-05257  5B 

W87-05258  5B 

W87-05259  5G 

W87-05260  2B 

W87-05261  5C 

W87-05262  5A 

W87-05263  4A 

W87-05264  5C 

W87-05265  5C 

W87-05266  5C 

W87-05267  3C 

W87-05268  3C 

W87-05269  2H 

W87-O5270  3C 

W87-05271  5B 

W87-05272  2F 

W87-05273  5G 

W87-05274  5D 

W87-05275  5D 

W87-05276  5B 

W87-05277  5C 

W87-05278  3F 

W87-05279  2G 

W87-05280  5E 

W87-05281  5E 

W87-05282  5D 

W87-05283  5E 

W87-05284  5D 

W87-05285  5C 

W87-05286  6E 

W87-05287  6E 

W87-05288  6E 

W87-05289  6E 

W87-05290  6E 

W87-05291  6E 

W87-05292  6E 

W87-05293  6E 

W87-05294  6E 

W87-05295  2G 

W87-05296  2G 

W87-05297  5D 

W87-05298  5D 

W87-05299  5D 

W87-05300  5D 

W87-O5301  5E 

W87-05302  6C 

W87-05303  5D 

W87-05304  2H 

W87-05305  2H 

W87-05306  2L 

W87-05307  2J 

W87-05308  5C 

W87-05309  5C 

W87-05310  5C 

W87-05311  2H 

W87-05312  5C 

W87-05313  5C 

W87-05314  5C 

W87-05315  5C 

W87-05316  5A 

W87-05317  21 

W87-05318  2D 

W87-05319  2L 

W87-05320  2B 

W87-05321  2L 

W87-05322  5D 

W87-05323  6G 

W87-05324  6E 

W87-05325  5E 

W87-05326  5E 

W87-05327  5E 

W87-05328  5E 

W87-05329  5E 

W87-05330  5E 

W87-05331  5G 

W87-05332  5F 


W87-05333  5G 

W87-05334  5G 

W87-05335  5D 

W87-05336  5D 

W87-05337  5C 

W87-05338  2C 

W87-05339  2B 

W87-05340  5B 

W87-05341  5B 

W87-05342  2D 

W87-05343  5A 

W87-05344  5G 

W87-05345  5G 

W87-05346  7B 

W87-05347  5F 

W87-05348  2H 

W87-05349  5A 

W87-O5350  2H 

W87-05351  5A 

W87-05352  5B 

W87-05353  2B 

W87-05354  2H 

W87-05355  6E 

W87-05356  6E 

W87-05357  5G 

W87-05358  6E 

W87-05359  6E 

W87-05360  6E 

W87-05361  4A 

W87-05362  6E 

W87-05363  6E 

W87-05364  6E 

W87-05365  6E 

W87-05366  6E 

W87-05367  6E 

W87-05368  6E 

W87-05369  6D 

W87-05370  6D 

W87-05371  5F 

W87-05372  5F 

W87-05373  5F 

W87-05374  5F 

W87-05375  6E 

W87-05376  7C 

W87-05377  4D 

W87-05378  5G 

W87-05379  6E 

W87-05380  6E 

W87-05381  6E 

W87-05382  5G 

W87-05383  6E 

W87-05384  8A 

W87-05385  8D 

W87-05386  6B 

W87-05387  8D 

W87-05388  2B 

W87-05389  2B 

W87-05390  2B 

W87-05391  2B 

W87-05392  2B 

W87-05393  2H 

W87-05394  2G 

W87-05395  5C 

W87-05396  2K 

W87-05397  2H 

W87-05398  5D 

W87-05399  2L 

W87-05400  5D 

W87-05401  2H 

W87-05402  5A 

W87-05403  2B 

W87-054O4  7B 

W87-05405  5A 

W87-05406  5B 
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W87-05408  5B 
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W87-05434  2F 

W87-05435  2G 

W87-05436  5G 

W87-05437  4B 

W87-05438  3C 

W87-05439  3F 

W87-05440  3F 

W87-05441  3F 

W87-05442  3F 

W87-05443  3F 

W87-05444  3F 

W87-05445  3F 

W87-05446  3F 

W87-05447  6A 

W87-05448  2G 

W87-05449  4A 

W87-05450  2A 

W87-05451  2D 

W87-05452  3F 

W87-05453  3F 

W87-05454  2K 

W87-05455  2J 

W87-05456  5B 

W87-05457  5F 

W87-05458  5F 

W87-05459  5D 

W87-05460  5B 

W87-05461  7B 

W87-05462  2K 

W87-05463  5F 

W87-05464  8B 

W87-05465  5D 

W87-05466  5D 

W87-05467  8B 

W87-05468  8A 

W87-05469  5E 

W87-05470  4A 

W87-05471  5D 

W87-05472  5D 

W87-05473  2J 

W87-05474  5A 

W87-05475  5A 

W87-05476  5A 

W87-05477  2H 

W87-05478  2H 

W87-05479  2H 

W87-05480  2H 

W87-05481  2H 

W87-05482  5C 

W87-05483  2H 

W87-05484  2H 

W87-05485  2L 

W87-05486  5C 

W87-05487  2L 

W87-05488  2L 

W87-05489  2L 

W87-05490  2L 

W87-05491  2L 

W87-05492  5C 

W87-05493  5C 

W87-05494  5C 

W87-05495  5B 

W87-05496  5C 

W87-05497  2L 

W87-05498  5C 

W87-05499  5A 
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W87-O5500     5C 
W87-05501     5C 
W87-05502     5C 
W87-05503     5B 
W87-O5504     5B 
W87-05505     3F 
W87-05506     5C 
W87-05507     5C 
W87-05508     5B 
W87-05509     3F 
W87-05510     5D 
W87-05511     5D 
W87-05512     2H 
W87-05513     2H 
W87-05514     2E 
W87-05515     2H 
W87-05516     2H 
W87-05517     5B 
W87-05518     2H 
W87-05519     2J 
W87-05520     4B 
W87-05521     2D 
W87-05522     2G 
W87-05523     2E 
W87-05524     2J 
W87-05525     2F 
W87-05526     4B 
W87-05527     2G 
W87-05528     2G 
W87-05529     3F 
W87-05530     3F 
W87-05531     2J 
W87-05532     2J 
W87-05533     8C 
W87-05534     3F 
W87-05535     2F 
W87-05536     3F 
W87-05537     6D 
W87-05538     3F 
W87-05539     2G 
W87-05540     5B 
W87-05541     2K 
W87-05542     5B 
W87-05543     5D 
W87-05544     5D 
W87-05545     5D 
W87-05546     6C 
W87-05547     2B 
W87-05548     5D 
W87-05549     5D 
W87-05550     5B 
W87-05551     5B 
W87-05552     2H 
W87-05553     2H 
W87-05554     5C 
W87-05555     5F 
W87-05556     8B 
W87-05557     5B 
W87-05558     5F 
W87-05559     5G 
W87-05560     7B 
W87-05561     2B 
W87-05562     4A 
W87-05563     8A 
W87-05564     5C 
W87-05565     5C 
W87-05566     5G 
W87-05567     8B 
W87-05568     2L 
W87-05569     2J 
W87-O5570     5G 
W87-05571     5E 
W87-05572     5E 
W87-05573     5D 
W87-05574     5D 
W87-05575     5E 
W87-05576     5D 
W87-05577     5F 
W87-05578     5F 
W87-05579     5G 
W87-05580     5G 
W87-05581     5D 
W87-05582     5D 
W87-05583     5C 


W87-05584     5B 
W87-05585     5A 
W87-05586     5B 
W87-05587     2B 
W87-05588     5A 
W87-05589     2L 
W87-05590     3F 
W87-05591     5B 
W87-05592     3F 
W87-05593     3C 
W87-05594     3C 
W87-05595     21 
W87-05596     21 
W87-05597     5F 
W87-05598     5F 
W87-05599     5A 
W87-05600     2K 
W87-05601     2J 
W87-05602     2J 
W87-05603     5B 
W87-05604     5D 
W87-05605     5D 
W87-05606     5D 
W87-05607     5D 
W87-05608     5D 
W87-05609     5G 
W87-05610     5D 
W87-05611     5G 
W87-05612     5E 
W87-05613     2L 
W87-05614     3F 
W87-05615     5F 
W87-05616     8C 
W87-05617     5C 
W87-05618     5C 
W87-05619     5B 
W87-05620     5B 
W87-05621     5B 
W87-05622     5B 
W87-05623     5B 
W87-05624     5A 
W87-05625     5C 
W87-05626     5C 
W87-05627     5C 
W87-05628     5A 
W87-05629     5B 
W87-05630     5B 
W87-05631     5B 
W87-05632     5G 
W87-05633     5B 
W87-05634     2F 
W87-05635     5B 
W87-05636     5B 
W87-05637     5A 
W87-05638     5C 
W87-05639     5A 
W87-O5640     5C 
W87-05641     5E 
W87-05642     5A 
W87-05643     5B 
W87-05644     5B 
W87-05645     5E 
W87-05646     5B 
W87-05647     5C 
W87-05648     5C 
W87-05649     5C 
W87-05650     5B 
W87-05651     5C 
W87-05652     5A 
W87-05653     5B 
W87-05654     5B 
W87-05655     5C 
W87-05656     5C 
W87-05657     5A 
W87-05658     5B 
W87-05659     5C 
W87-05660     5C 
W87-05661     5C 
W87-05662     2H 
W87-05663     5C 
W87-05664     5C 
W87-05665     2F 
W87-05666     8D 
W87-05667     8D 


W87-05668     8D 
W  87-05669     8D 
W87-05670     8D 
W87-05671     2G 
W87-05672     2G 
W87-05673     2G 
W87-05674     2G 
W87-05675     2G 
W87-05676     2G 
W87-05677     2G 
W87-05678     2G 
W87-05679     2G 
W87-05680     2G 
W87-05681     2G 
W87-05682     2G 
W87-05683     2A 
W87-05684     2G 
W87-05685     2A 
W87-05686     2G 
W87-05687     2G 
W87-05688     2G 
W87-05689     2G 
W87-05690     2G 
W87-05691     2G 
W87-05692     2G 
W87-05693     2G 
W87-05694     2G 
W87-05695     2G 
W87-05696     2G 
W87-05697     5B 
W87-05698     5B 
W87-05699     5B 
W87-O570O     5B 
W87-05701     2G 
W87-05702     5B 
W87-05703     5B 
W87-05704     2G 
W87-05705     2G 
W87-05706     2G 
W87-05707     2G 
W87-05708     7B 
W87-05709     7B 
W87-05710     2G 
W87-05711     2G 
W87-05712     2G 
W87-05713     8D 
W87-05714     8D 
W87-05715     5G 
W87-05716     4A 
W87-05717     7A 
W87-05718     2E 
W87-05719     2E 
W87-05720     2E 
W87-05721     2E 
W87-05722     6B 
W87-05723     6E 
W87-05724     6E 
W87-05725     2E 
W87-05726     7B 
W87-05727     2A 
W87-05728     2A 
W87-05729     2A 
W87-05730     2A 
W87-05731     2A 
W87-05732     2A 
W87-05733     2A 
W87-05734     2A 
W87-05735     2A 
W87-05736     2A 
W87-05737     2A 
W87-05738     2A 
W87-05739     2A 
W87-0574O     2J 
W87-05741     2J 
W87-05742     2J 
W87-05743     7B 
W87-05744     2J 
W87-05745     2J 
W87-05746     2J 
W87-05747     2E 
W87-05748     2J 
W87-05749     7B 
W87-05750     2J 
W87-05751     2J 


W87-05752     5G 
W87-05753     2J 
W87-05754     4D 
W87-05755     2J 
W87-05756     2J 
W87-05757     2J 
W87-05758     2J 
W87-05759     2J 
W87-05760     2E 
W87-05761     2J 
W87-05762     2J 
W87-05763     2J 
W87-05764     2J 
W87-05765     2J 
W87-05766     2J 
W87-05767     2J 
W87-05768     2J 
W87-05769     2J 
W87-05770     2J 
W87-05771     2J 
W87-05772     2J 
W87-05773     2J 
W87-05774     2J 
W87-05775     2J 
W87-05776     2J 
W87-05777     2J 
W87-05778     2J 
W87-05779     2J 
W87-05780     2J 
W87-05781     2J 
W87-05782     2J 
W87-05783     2J 
W87-05784     2J 
W87-05785     2J 
W87-05786     2J 
W87-05787     2J 
W87-05788     2J 
W87-05789     2J 
W87-O5790     2J 
W87-05791     2J 
W87-05792     2J 
W87-05793     2J 
W87-05794     2J 
W87-05795     2J 
W87-05796     2J 
W87-05797     2J 
W87-05798     2J 
W87-05799     4A 
W87-05800     4A 
W87-O5801     4A 
W87-05802     4A 
W87-05803     4A 
W87-05804     2J 
W87-05805     2J 
W87-05806     2J 
W87-05807     2J 
W87-O5808     2J 
W87-05809     2J 
W87-O5810     2J 
W87-05811     2J 
W87-05812     2J 
W87-05813     2E 
W87-05814     2J 
W87-05815     2J 
W87-05816     2J 
W87-05817     2J 
W87-05818     2J 
W87-05819     2J 
W87-05820     2J 
W87-05821     2J 
W87-05822     5G 
W87-05823     2J 
W87-05824     7A 
W87-05825     2J 
W87-05826     2J 
W87-05827     2J 
W87-05828     2H 
W87-05829     5B 
W87-05830     4C 
W87-05831     2J 
W87-05832     5B 
W87-05833     6G 
W87-05834     2J 
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W87-05921 


W87-05835  2J 

W87-05836  2J 

W87-05837  2J 

W87-05838  5B 

W87-05839  5C 

W87-05840  5B 

W87-05841  2J 

W87-05842  5C 

W87-05843  5A 

W87-05844  2E 

W87-05845  2F 

W87-05846  7C 

W87-05847  5B 

W87-05848  2B 

W87-05849  2F 

W87-05850  5B 

W87-05851  2E 

W87-05852  2E 

W87-05853  2F 

W87-05854  5F 

W87-05855  5F 

W87-05856  8B 


W87-05857  2J 

W87-05858  2J 

W87-05859  2L 

W87-05860  2E 

W87-05861  2J 

W87-05862  8C 

W87-05863  8E 

W87-05864  8F 

W87-05865  8F 

W87-05866  8F 

W87-05867  21 

W87-05868  21 

W87-05869  21 

W87-05870  2D 

W87-05871  21 

W87-05872  21 

W87-05873  2H 

W87-05874  2H 

W87-05875  4C 

W87-05876  2L 

W87-05877  5D 

W87-05878  3F 


W87-05879  5B 

W87-05880  4B 

W87-05881  7B 

W87-05882  7B 

W87-05883  3F 

W87-05884  3F 

W87-05885  21 

W87-05886  21 

W87-05887  2D 

W87-05888  5B 

W87-05889  5A 

W87-05890  2H 

W87-05891  2H 

W87-05892  2H 

W87-05893  2H 

W87-05894  2H 

W87-05895  2H 

W87-05896  2H 

W87-05897  2H 

W87-05898  2H 

W87-05899  5C 

W87-0590O  5C 


W87-05901  5C 

W87-05902  5F 

W87-05903  5D 

W87-05904  5F 

W87-05905  2K 

W87-05906  2J 

W87-05907  2H 

W87-05908  5D 

W87-05909  5D 

W87-05910  5D 

W87-05911  5D 

W87-05912  5F 

W87-05913  2K 

W87-05914  5F 

W87-05915  5D 

W87-05916  2H 

W87-05917  5C 

W87-05918  2H 

W87-05919  5D 

W87-05920  5A 

W87-05921  5  A 
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PREFACE 


Selected  Water  Resources  Abstracts,  a  monthly 
journal,  includes  abstracts  of  current  and  earlier 
pertinent  monographs,  journal  articles,  reports,  and 
other  publication  formats.  These  documents  cover 
water  resources  as  treated  in  the  life,  physical,  and 
social  sciences  and  the  related  engineering  and  legal 
aspects  of  the  characteristics,  supply  condition,  con- 
servation, control,  use,  or  management  of  water 
resources.  Each  abstract  includes  a  full  bibliographic 
citation  and  a  set  of  descriptors  which  are  listed  in 
the  Water  Resources  Thesaurus.  The  abstract 
entries  are  classified  into  10  fields  and  60  groups 
similar  to  the  water  resources  research  categories 
established  by  the  Committee  on  Water  Resources 
Research  of  the  then  Federal  Council  for  Science  and 
Technology. 

Selected  Water  Resources  Abstracts  is  designed 
to  serve  the  scientific  and  technical  information  needs 
of  scientists,    engineers,  and  managers  as  one  of 


several  services  of  the  Water  Resources  Scientific 
Information  Center.  The  cumulative  SWRA  file  from 
1968  and  monthly  updates  are  available  also  in 
magnetic  tape  through  lease  from  NTIS. 

THE  WATER  RESOURCES  SCIENTIFIC  INFOR- 
MATION CENTER  DOES  NOT  PROVIDE  COPIES  OF 
DOCUMENTS  ABSTRACTED  IN  THIS  JOURNAL. 
Sufficient  bibliographic  information  is  given  to  en- 
able readers  to  order  the  desired  documents  from 
local  libraries  or  other  sources. 

Comments  and  suggestions  concerning  the  contents 
and  arrangement  of  this  bulletin  are  welcome. 

Water  Resources  Scientific 

Information  Center 

U.S.  Geological  Survey 
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SELECTED  WATER  RESOURCES  ABSTRACTS 


1.  NATURE  OF  WATER 
1A.  Properties 


NBS/NRC  STEAM  TABLES:  THERMODY- 
NAMIC AND  TRANSPORT  PROPERTIES  AND 
COMPUTER  PROGRAMS  FOR  VAPOR  AND 
LIQUTO  STATES  OF  WATER  IN  SI  UNITS, 

National  Bureau  of  Standards,  Washington,  DC. 
L.  H.  Haar,  J.  S.  Gallagher,  and  G.  S.  Kell. 
Hemisphere  Publishing  Corporation,  New  York. 
1984.   320  p,    14  fig,   11   tab,   70  ref,   3  append. 

Descriptors:  'Thermodynamics,  *Steam  tables, 
•Steam,  'Physical  properties,  'Computer  pro- 
grams, 'Standards,  Saturation,  Specific  heat,  En- 
tropy, Thermal  conductivity,  Viscosity,  Thermal 
properties,  Surface  tension,  Electrical  properties, 
Mathematical  studies,  Mathematical  equations. 

The  U.  S.  National  Bureau  of  Standards  under  the 
auspices  of  the  Office  of  Standard  Reference  Data 
and  in  collaboration  with  the  National  Research 
Council  of  Canada  undertook  the  task  of  correlat- 
ing the  large  body  of  thermodynamic  measure- 
ments for  water  and  steam.  The  result  of  that 
program  is  a  new  formulation  that  is  more  accurate 
and  has  a  much  wider  range  of  validity  than  previ- 
ously existing  formulations.  Thermodynamic 
values  listed  in  the  tables  were  calculated  from  an 
analytic  equation  that  is  an  accurate  approximation 
to  tile  Helmholtz  function  (specific  Helmholtz 
energy)  for  ordinary  water  and  steam.  This  book 
contains  tables  of  thermodynamic  property  values 
based  on  this  new  formulation,  tables  of  transport, 
and  other  physical  property  values.  Tables  present- 
ed include:  saturation  (temperature),  saturation 
(pressure),  compressed  water  and  superheated 
steam,  critical  region,  specific  heat  capacity  at 
constant  pressure,  speed  of  sound,  viscosity,  ther- 
mal conductivity,  Prandtl  number,  dielectric  con- 
stant, and  properties  for  coexisting  phases  (viscosi- 
ty, thermal  conductivity,  Prandtl  number,  dielec- 
tric constant,  surface  tension).  Appendices  present 
information  on  the  Helmholtz  function,  computer 
programs  for  thermodynamic  property  calcula- 
tions, and  equations  for  transport  and  other  ther- 
mophysical  properties.  (Geiger-PTT) 
W87-06610 


2.  WATER  CYCLE 
2A.  General 


RECONSTRUCTION  AND  ANALYSIS  OF  ME- 
TEOROLOGICAL DATA  FOR  ENERGY  BAL- 
ANCES OVER  THE  VENETIAN  LAGOON  AND 
ITS  HINTERLAND, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-05974 


APPLICATION  OF  URBAN  SIMULATION 
MODELS  TO  A  SMALL  AND  STEEP  HAWAI- 
IAN WATERSHED, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

Y.  S.  Fok,  and  A.  Lo. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.   Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  293-301,  8  fig,  2  tab,  4  ref. 

Descriptors:  'Small  watersheds,  'Simulation  anal- 
ysis, 'Model  studies,  'Hydrologic  models,  Water- 
sheds, Models,  Runoff,  Storm  runoff,  Kinematic 
wave  theory,  Urban  runoff,  Runoff  rates,  Rainfall- 
runoff  relationships,  Hydrographs. 

Hydrological  and  physical  characteristics  of  Ha- 
waiian watersheds  different  from  those  in  the  con- 
tinental USA  provide  the  bases  for  testing  the 
applicabilities  of  various  urban  storm  simulation 
models.  In  this  paper,  hydrographs  obtained  from 
the  ILLUDAS  and  St.  Louis  Heights  Watershed 
models  are  compared  with  those  recorded  from 
the  St.  Louis  Heights  experimental  watershed.  For 


small  storm  events,  both  models  yield  similar  peak 
discharges,  but  deviate  a  great  deal  from  the  re- 
corded values  in  some  cases  due  to  the  large  time 
interval  chosen  for  this  study.  Since  the  kinematic 
wave  equation  and  field-derived  standard  infiltra- 
tion curves  are  are  used  respectively  for  water 
routing  procedures  and  runoff  rate  determination, 
they  may  account  for  the  fact  that  the  St.  Louis 
Heights  Watershed  model  is  more  successful  in 
simulating  peak  discharges  during  big  storm 
events.  To  further  improve  the  St.  Louis  Heights 
Watershed  model,  smaller  time  interval  (less  than  5 
min)  data  used  in  the  numerical  scheme  and  rainfall 
are  needed.  (See  also  W87-06103)  (Author's  ab- 
stract) 
W87-06120 


CRITICAL  ASSESSMENT  OF  FORECASTING 
IN  WATER  QUALITY  GOALS  IN  WESTERN 
WATER  RESOURCES  MANAGEMENT. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06238 


LONG-RANGE     STREAMFLOW     FORECAST- 
ING: A  STATE  AGENCY  PERSPECTIVE, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. Div.  of  Planning. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-06239 


STATE  OF  THE  ART  IN  HYDROLOGIC  FORE- 
CASTING: WHAT  NEXT, 

D.  R.  Dawdy. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  11- 
14,  17  ref. 

Descriptors:  'Forecasting,  'Hydrologic  models, 
'Literature  review,  'Kalman  filters,  Model  studies, 
Rainfall-runoff  relationships,  Streamflow. 

A  cursory  overview  of  current  literature  has  been 
used  to  try  to  identify  those  areas  which  indicate 
what  is  or  should  be  the  next  step  forward  in  the 
state  of  the  art  of  hydrologic  forecasting.  Forecasts 
of  the  various  hydrologic  components  contain  un- 
certainty, but  recent  advances  are  aimed  at  reduc- 
tion of  that  uncertainty.  There  always  will  remain 
uncertainty  in  any  forecast,  for  they  never  will  be 
perfect.  Most  attempts  at  the  reduction  of  uncer- 
tainty have  concentrated  on  improvement  in  the 
models  themselves.  Approaches  which  use  updat- 
ing of  the  state  of  the  system  or  updating  of 
forecast  based  on  knowledge  of  past  uncertainty 
have  great  potential.  The  use  of  updatingg  meth- 
ods has  gained  wide  use,  but  their  use  should  be 
universal.  The  Kalman  filter,  in  particular,  is  made 
more  useable  through  the  development  of  the  ex- 
tended filter  which  estimates  the  components  of 
error.  Error  analyses  of  modeling  can  determine 
where  the  greatest  payoff  can  be  in  the  develop- 
ment of  more  accurate  forecasting  models.  The 
coupling  of  rainfall  forecasts  with  runoff  forecasts 
through  remote  sensing,  particularly  using  radar, 
has  great  potential.  The  understanding  of  meso- 
scale  precipitation  and  its  development  in  time  and 
space  and  would  aid  in  that  coupling.  Finally,  the 
problem  of  scale  and  its  relation  to  model  develop- 
ment for  middle  and  large  sized  basins  is  central  to 
the  improvement  of  runoff  forecast  models.  (See 
also  W87-06238)  (Lantz-PTT) 
W87-06240 


VALUE  OF  RAINFALL  ESTIMATES  IN  RES- 
ERVOIR MANAGEMENT  FOR  FLOOD  CON- 
TROL, 

Oklahoma  Climatological  Survey,  Norman. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06245 


FORECASTING  SEASONAL  RUNOFF  FOR 
HYDROELECTRIC  OPERATIONS  USING 
SIMULATED  WATER  STORAGE, 

HyMet  Co.,  Seattle,  WA. 


W.  Tangborn,  and  N.  Brookshier. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  127- 
132,  11  fig,  4  ref. 

Descriptors:  'Streamflow  forecasting,  'Seasonal 
variation,  'Runoff  forecasting,  'Simulation  analy- 
sis, 'Rainfall  runoff  relationships,  'Water  storage, 
'Hydroelectric  power,  Model  studies,  Snowmelt, 
Snowpack,  Statistical  analysis. 

A  deterministic/statistical  forecasting  model,  de- 
veloped for  the  purpose  of  managing  Tacoma  City 
Light's  three  hydroelectric  projects  uses  basin 
wtaer  storage,  calculated  by  a  watershed  simula- 
tion model,  to  forecast  seasonal  runoff.  The  simula- 
tion model  first  develops  the  snowpack,  soil  mois- 
ture and  groundwater  storage  components  for  two 
altitude  zones  and  generates  daily  flow  sequences 
by  the  depletion  of  these  storage  reservoirs.  The 
root-mean-square-error  of  daily  flow  simulation  is 
used  as  a  measure  of  calibration  accuracy.  Input  to 
the  model  are  daily  observations  of  precipitation  at 
one  cooperative  weather  station  and  maximum  and 
minimum  temperatures  at  two  stations.  Forecasts 
of  seasonal  volumes  beginning  on  January  1  and 
ending  July  31  are  produced  by  application  of  a 
linear  regression  of  total  water  storage  on  the 
forecast  day  to  subsequent  runoff.  An  updating 
procedure  is  then  applied  by  use  of  the  observed 
error  of  a  pre-forecast  test  season.  Updating  re- 
duces the  mean  forecast  error  by  an  average  of 
25%.  An  evaluation  of  the  value  of  forecast  accu- 
racy to  increase  hydroelectric  generating  efficien- 
cy was  made  by  comparing  historical  forecast 
errors  with  the  electrical  energy  produced  per  unit 
of  stream  discharge.  Although  several  other  fac- 
tors influence  the  efficiency  of  generating  hydro 
power,  the  economic  value  of  accurate  seasonal 
forecasts  in  producing  the  possible  maximum 
energy  appears  to  be  significant.  The  amount  of 
reliance  that  is  placed  on  the  forecast  is  also  impor- 
tant in  generation  efficiency.  The  greater  the  cer- 
tainty that  the  forecast  is  accurate  within  a  known 
error  range,  the  more  precisely  can  the  reservoir 
be  managed.  (See  also  W87-06238)  (Author's  ab- 
stract) 
W87-06252 


SEPARATION  OF  A  STORM  HYDROGRAPH 
INTO  RUNOFF  COMPONENTS  BY  BOTH 
FILTER  SEPARATION  AR  METHOD  AND  EN- 
VIRONMENTAL ISOTOPE  TRACERS, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

M.  Hino,  and  M.  Hasebe. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  3/4, 
p  251-264,  July  1986.  7  fig,  12  ref. 

Descriptors:  'Rainfall-runoff  relationships,  'Trac- 
ers, 'Hydrographs,  'Runoff,  'Isotopic  tracers, 
*AR  method,  'Groundwater  runoff,  Overland 
flow,  Flow,  Streamflow,  Tracers. 

Separating  the  total  storm  runoff  into  runoff  com- 
ponents of  overland  flow,  interflow  and  ground- 
water flow  is  the  purpose  of  this  paper.  The  hourly 
storm  hydrograph  is  separated  into  runoff  compo- 
nents by  two  methods.  The  first  method  is  to 
separate  the  time  series  of  the  total  flow  into 
overland  flow,  interflow,  and  groundwater  flow  by 
using  numerical  filters  determined  by  the  slope  of 
the  semi-logarithmic  plot  of  the  recession  curve. 
The  second  method  is  to  separate  the  total  storm 
runoff,  using  the  geochemical  data,  into  each  com- 
ponent by  the  simultaneous  solution  of  the  mass 
balance  equations  describing  the  fluxes  of  water 
and  the  tracer  isotope  in  the  stream.  Both  results 
compare  relatively  well  with  each  other.  (Author's 
abstract) 
W87-06298 


NON-LINEAR  RUNOFF  ROUTING  -  A  COM- 
PARISON OF  SOLUTION  METHODS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 
drological Research  Unit. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06303 


Field  2— WATER  CYCLE 


Group  2A — General 

EL  NINO  AND  ANNUAL  FLOODS  ON  THE 
NORTH  PERUVIAN  LITTORAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Geography. 
P.  R.  Waylen,  and  C.  N.  Caviedes. 
Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p  141-156,  December,   1986.  8  fig,  3  tab,   18  ref. 

Descriptors:  'Model  studies,  'Flood  peak,  'El 
Nino,  'Flood  frequency,  'Peru,  Gumbel  distribu- 
tion, Statistical  models,  River  flows,  Ocean  cur- 
rents, Temperature. 

A  three-component  mixed  Gumbel  distribution  sat- 
isfactorily models  the  observed  annual  flood  fre- 
quencies of  northern  Peruvian  rivers,  which  dis- 
play highly  variable  annual  peak-flood  characteris- 
tics corresponding  to  three  sets  of  ocean-atmos- 
phere conditions.  Physical  support  for  the  'a  priori' 
subdivision  of  the  series  is  provided  by  consider- 
ation of  the  regional  offshore  oceanic-atmospheric 
conditions.  Exceptionally  warm  waters  (El  Nino) 
cause  extensive  heavy  rains;  unusually  cold  waters 
(anti-El  Nino)  restrict  both  the  quantity  and  distri- 
bution of  precipitation.  Model  parameters  reveal 
marked  spatial  trends  in  the  severity  and  extent  of 
flooding  during  any  set  of  offshore  conditions  and 
geographic  shifts  in  the  regional  flood-frequency 
characteristics  between  such  conditions.  (Author's 
abstract) 
W87-06384 


SYMPOSIUM  ON  TROPICAL  HYDROLOGY 
AND  2ND  CARIBBEAN  ISLANDS  WATER  RE- 
SOURCES CONGRESS. 

American  Water  Resources  Association,  Bethesda, 
MD. 

Proceedings  of  the  International  Symposium,  May 
5-8,  1985,  San  Juan,  Puerto  Rico.  1985.  176  p. 
Edited  by  Ferdinand  Quinones  and  Ana  V.  San- 
chez. 

Descriptors:  'Tropical  regions,  'Hydrologic 
budget,  'Hydrologic  properties,  'Symposium, 
Wind,  Temperature,  Humidity,  Geology,  Geohy- 
drology,  Drainage,  Precipitation,  Islands. 

Investigations  of  tropical  hydrology  must  include 
hydrologic  systems  smaller  than  the  Congo  and 
Amazons'  basins.  The  belt  of  tropical  regions  in  the 
world  includes  many  smaller  regions,  peninsulas 
and  islands  that  contribute  significantly  to  the  hy- 
drologic balance  of  the  world.  Additionally,  these 
smaller  regions  can  serve  as  'laboratories'  where 
many  of  the  processes  that  take  place  in  the  much 
larger  regions  can  be  studied,  documented,  and 
simulated.  The  hydrology  of  the  tropics  is  affected 
by  many  factors  that  manifest  themselves  in  a 
series  of  characteristics:  wind  patterns,  tempera- 
ture, humidity,  insolation,  physiography,  geology, 
drainage,  and  precipitation  are  among  the  principal 
factors.  The  manifestations  occur  in  the  form  of 
trade  winds,  monsoons,  tropical  storms  and  hurri- 
canes, high  humidity,  high  temperature  and  evapo- 
transpiration  rates,  floods,  landslides  and  erosion. 
The  investigation  of  these  processes  involves  tradi- 
tional methods  in  hydrology  as  well  as  new  tech- 
niques. The  organization  of  this  'International 
Symposium  on  Tropical  Hydrology'  followed  a 
pathway  that  resulted  in  a  natural  division  of  the 
sessions  presented  at  the  meeting.  The  session  on 
'General  Hydrology'  covers  topics  that  bridge  sev- 
eral of  the  manifestations  of  the  hydrologic  factors 
in  the  tropics.  Since  many  islands  fall  within  the 
tropical  zones  of  the  world,  a  significant  number  of 
papers  were  grouped  in  the  'Hydrology  of  Islands' 
session.  One  of  the  principal  characteristics  of  the 
tropics  is  the  intensity  and  duration  of  rainfall, 
many  times  as  part  of  storms  and  hurricanes  which 
result  in  severe  floods.  The  session  on  'Floods  and 
Hurricanes'  includes  excellent  examples  of  these 
characteristics.  Rapid  advancement  in  the  area  of 
simulation  has  resulted  in  the  development  of 
many  modeling  approaches  toward  hydrologic 
processes.  These  models  are  being  applied  in  tropi- 
cal regions  in  an  effort  to  understand  these  systems 
better.  A  cross  section  of  models  now  in  use  were 
included  in  the  'Modeling  of  Hydrologic  Process- 
es' session.  (See  also  W87-06456  thru  W87-06491) 
(Lantz-PTT) 
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Deforestation  in  temperate  and  arid  regions  results 
in  increases  in  water  yield,  due  to  reductions  in 
evapotranspiration.  In  wet  tropical  regions  defor- 
estation could  either  increase  water  yield  (due  to 
high  annual  precipitation)  or  scarcely  affect  it  (due 
to  high  evaporative  potential).  The  objective  of 
this  study  is  to  quantify  effects  on  the  hydrologic 
balance  of  felling  mature  tropical  rainforest  on 
hillslopes  in  northeastern  Costa  Rica  for  the  first 
thirteen  months  after  cutting.  The  data  are  derived 
from  a  budgetary  model  which  calculates  the  daily 
flows  of  various  pathways  of  precipitation  and 
evaporation  and,  at  regular  intervals,  the  percola- 
tion from  the  rooting  zone  (the  top  700  mm  of 
soil).  Inputs  to  the  budgets  are  incident  precipita- 
tion (measured  daily),  evapotranspiration  as  esti- 
mated daily  with  the  Penman-Monteith  combina- 
tion equation,  soil  moisture  content  (from  observa- 
tions on  porous-cup  tensiometers  at  400  and  900 
mm  depth),  and  empirical  equations  for  through- 
fall,  stemflow,  soil  evaporation,  and  litter  intercep- 
tion. The  study  was  conducted  4.3  km  SSW  of  the 
Organization  for  Tropical  Studies'  La  Selva  field 
station  in  Heredia  province  in  northeastern  Costa 
Rica.  The  climate  is  equatorial,  with  mean  annual 
precipitation  and  temperatures  of  4007  mm  (+  or  - 
743)  and  25.4  C,  respectively.  The  felling  of  forest 
in  this  study  involved  a  minimum  of  additional 
disturbance:  only  hand  tools  were  used,  the  slash 
was  neither  moved  nor  burned,  and  excessive 
trampling  and  compaction  of  the  soil  surface  were 
avoided.  Several  conclusions  about  the  hydrologic 
consequences  of  such  treatments  to  small  areas  of 
hill  slope  tropical  rain  forests  are  warranted:  (a) 
recovery  of  evapotranspiration  is  remarkably  swift: 
cumulative  total  evaporation  in  the  regenerating 
forest  is  nearly  70%  of  that  under  the  intact  forest 
within  little  over  a  year  after  cutting;  and  (b) 
percolation  of  water  below  the  rooting  zone  of  the 
cut  area  increases  to  52%  higher  than  in  the  forest 
over  the  study  period.  Much  of  this  difference  is 
due  to  increases  in  dry  season  moisture  retention. 
(See  also  W87-06455)  (Lantz-PTT) 
W87-06458 


JOINT  PROBABILITY  APPROACH  TO 
DESIGN  HYDROLOGY  IN  THE  TROPICS, 

Army  Engineer  District,  Jacksonville,  FL. 
M.  L.  Choate. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  32-35,  1  ref. 

Descriptors:  'Statistical  analysis,  'Hydrological 
regime,  'Tropical  regions,  'Runoff  forecasting, 
•Streamflow  forecasting,  'Probability  distribution, 
•Florida,  'Puerto  Rico,  'Virgin  Islands,  Model 
studies,  Storm  water,  Rainfall,  Discharge  measure- 
ment. 

The  Jacksonville  District  of  the  U.S.  Army  Corps 
of  Engineers  is  responsible  for  the  engineering 
design  and  construction  of  civil  works  projects  in 
peninsular  Florida,  Puerto  Rico,  and  the  U.S. 
Virgin  Islands.  The  hydrologic  investigations  nec- 
essary for  these  projects  are  very  much  influenced 
by  the  unique  problems  associated  with  the  tropics. 


Experience  has  shown  that  the  failure  of  synthetic 
storm  models  to  simulate  frequency  curves  is  not 
always  a  calibration  or  model  refinement  problem. 
Instead,  the  recognition  that  a  flood  peak  can  be 
the  result  of  a  combination  of  meteorologic,  hydro- 
logic,  and  topographic  occurrences  has  led  to  the 
use  of  more  complex  models  and  joint  probability 
statistics.  Even  though  tedious  to  apply,  the  joint 
probability  approach  can  be  used  in  the  tropics 
where  the  number  of  variables  influencing  design 
are  numerous,  and  sometimes  produce  interesting 
results.  After  evaluating  the  entire  matrix,  a  100-yr 
rainfall  with  a  dry  antecendent  moisture  condition 
and  a  less  critical  rainfall  distribution  produces  a 
16-yr  return  period;  whereas  a  10-yr  rainfall  with 
average  antecendent  moisture  and  a  critical  rainfall 
distribution  will  produce  a  17-yr  event.  Thus,  two 
discharges  of  approximately  equal  magnitude  were 
produced  by  two  very  different  rainfall  depths. 
Using  joint  probabilities  and  solving  the  complete 
matrix,  the  hydrologist  can  evaluate  the  impact  of 
variables  on  the  frequency  of  the  events  and 
produce  more  representative  design  conditions. 
(See  also  W87-06455)  (Lantz-PTT) 
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The  climate  of  Java  is  humid  tropic  and  the  main 
livelihood  of  the  population  is  growing  rice.  In  the 
wet  season  there  are  adequate  water  resources  but 
in  the  dry  season,  in  the  absence  of  an  irrigation 
scheme,  rice  cannot  be  grown  in  some  areas,  thus 
limiting  the  earnings  of  farmers.  This  paper  refers 
to  an  area  with  no  surface  water  resources  where  a 
study  of  the  groundwater  potential  was  carried 
out.  The  west  monsoons  bring  much  of  the  rain 
and  G.  Muria  (1500  m)  has  a  strong  orographic 
influence.  There  is  negligible  rainfall  from  June  to 
September.  Recharge  from  monsoon  rains  enters 
the  Muria  Tuffs  at  their  outcrop  in  the  intermedi- 
ate slopes.  Here  the  aquifer  is  chemically  well 
flushed  because  a  quantity  of  the  annual  recharge 
drains  to  the  river  Gelis.  Monitoring  in  numerous 
dug  wells  shows  that  monsoon  rainfall  rapidly 
elevates  depressed  groundwater  levels.  Toward 
November  water  levels  rise  rapidly  to  within  1-m 
of  the  ground  surface.  From  December  through  to 
March,  sustained  rainfall  maintains  elevated 
groundwater  levels.  During  the  dry  season  there  is 
a  gradual  recession  due  to  natural  outflow  through 
streams  and  some  pumpage.  These  data  indicate 
that  in  monsoon  conditions,  the  aquifer  rejects 
further  potential  recharge  for  periods  of  up  to  2  1/ 
2  months.  (See  also  W87-06455)  (Lantz-PTT) 
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Various  hydrologic  models  have  been  applied  to 
watersheds  in  Puerto  Rico  to  predict  historic, 
future  and  synthetic  responses  to  rainfall  and  simu- 
late resultant  runoff  hydrographs  and  peak  dis- 
charge rates.  Although  all  basins  on  the  island  can 
be  classified  as  small  watersheds,  discussion  is  lim- 
ited to  three  small  streams:  Rio  Cibuco,  Rio  Fa- 
jardo and  Rio  Puerto  Nuevo.  These  watersheds 
represent  basins  with  various  degrees  of  develop- 
ment. The  Rio  Cibuco  represents  an  uphill  basin, 
primarily  with  a  rural  land  use  and  a  small  town 
development.  Rio  Fajardo  represents  a  basin  par- 
tially protected  by  a  forest  preserve  (the  Caribbean 
National  Forest)  in  its  upper  reaches  and  rural  and 
urban  development  in  its  middle  and  lower 
reaches.  Rio  Puerto  Nuevo  is  a  highly  developed 
urban  watershed  with  portions  of  its  upper  reaches 
under  rural  type  development.  Mathematical 
models  were  developed  for  the  three  watersheds 
using  the  HEC-1  Flood  Hydrograph  Package  and 
Technical  Release  20.  Applications  were  made  uti- 
lizing the  Snyder's  and  Soil  Conservation  Service's 
unit  hydrograph  methods  based  on  curve  numbers 
to  transform  rainfall  excess  to  flow  rates  utilizing 
observed  rainfall  patterns  and  time  distributions  as 
well  as  depth-duration  relationships  for  the  island. 
Under  current  conditions,  the  estimated  100-year 
flood  water  depth  at  a  point  within  the  lower 
portions  of  the  Rio  Puerto  Nuevo  floodplain  is 
about  4.2-m,  while  under  the  1985  conditions  pre- 
viously stated,  this  level  would  increase  to  4.3  m. 
The  estimated  water  depth  for  the  year  2035  condi- 
tions is  4.8  m.  These  numbers  reflect  an  increased 
development  and  channel  modification  in  the  up- 
stream reaches  of  the  watershed.  This  will  also 
have  an  impact  on  the  size  and  cost  of  any  required 
channel  improvement  to  resolve  the  acute  flooding 
problems  within  a  particular  watershed  with  pro- 
tective works  which  have  not  considered  runoff 
resultant  from  changes  in  land  use.  (See  also  W87- 
06455)  (Lantz-PTT) 
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The  rainfall-runoff  relationship  in  Moanalua 
Valley,  an  undeveloped  basin  on  the  island  of 
Oahu,  Hawaii,  was  modeled  using  the  first  version 
of  the  DR3M,  a  distributed  routing,  parametric 
model  developed  by  the  U.S.  Geological  Survey. 
Although  designed  for  urban  conditions,  this 
model  accurately  simulated  runoff  from  a  wide 
range  of  storms  for  this  rural  subtropical  water- 
shed. The  model  was  verified  using  rainfall  data 
recorded  at  15-minute  intervals.  Large  floods 
(storm  5  was  a  50-year  flood)  and  smaller  events 
have  been  fairly  accurately  simulated,  and  the 
model  is  calibrated  for  the  basin.  Although  the 
differences  between  observed  and  simulated  runoff 
volumes  and  peak  flows  are  within  acceptable 
limits,  there  are  several  explanations  for  the  errors. 
Distributing  point  rainfall  homogeneously  over  an 
area  is  a  major  source  of  error  when  considering 
the  limited  dimensions  of  storm  cells  that  develop 
over  Oahu.  The  parameter  in  the  kinematic  wave 
equation  is  held  constant  although  wave  velocity 
and  mean  water  depth  vary  during  storms.  This 
introduces  timing  errors  in  the  simulated  hydro- 
graphs.  The  kimematic-wave  method  may  be  near 
its  limit  of  applicability  in  modeling  the  steep  head- 
waters of  the  basin  where  the  calculated  Froude 
numbers  are  slightly  greater  than  2.  Basin  segmen- 
tation is  an  oversimplification  of  the  basin's  physi- 
cal structure  and  the  problem  is  compounded 
during  flow  routing  in  that  only  the  combined 
behavior  of  the  basin's  runoff  processes  is  repre- 
sented. Analysis  of  the  modeled  storms  indicates 
that  the  average  runoff-rainfall  ratio  is  about  35%. 
For  events  with  wet  antecedent  conditions,  high 
rainfall  intensities,  or  large  rainfall  totals  the  ratio 
increases  to  as  high  as  66%.  This  study  establishes 
the  utility  of  the  DR3M  in  modeling  the  rainfall- 
runoff  relationship  in  undeveloped  watersheds. 
(See  also  W87-06455)  (Lantz-PTT) 
W87-06485 


TIME-SERD2S  ANALYSIS  FOR  A  SEMI-ARID 
REGION  USESG  THE  THEORY  OF  RUNS, 

Universidade  Federal  da  Paraiba,  Joao  Pessoa 
(Brazil). 

U.  Koch,  and  P.  R.  G.  Serrano  de  Andrade. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  154-157,  10  ref. 

Descriptors:  *Time-series  analysis,  'Semiarid  cli- 
mates, *Theory  of  runs,  'Drought,  'Brazil,  Hydro- 
logic  properties,  Precipitation  rate,  Rainfall  intensi- 
ty- 

The  northeastern  region  of  Brazil  is  periodically 
affected  by  severe  droughts.  Hydrologists  have 
been  requested  to  provide  answers  to  questions 
concerning  the  characteristics  of  time-series  and 
the  probabilities  in  confronting  precipitation  defi- 
ciencies below  a  specific  level.  Although  long-time 
series  of  precipitation  for  the  region  are  available, 
the  reliability  in  the  accuracy  of  the  results  for  the 
conventional  frequency  analysis  is  low.  An  attempt 
was  made  to  apply  the  Theory  of  Runs,  to  obtain 
more  satisfactory  results.  Long-term  records  from 
five  representative  stations  located  in  the  heart  of 
the  so-called  'Polygon  of  Drought'  in  Paraiba 
State,  northeast  of  Brazil,  have  been  studied,  using 
various  truncation  levels  to  characterize  droughts 
and  to  define  probabilities  simultaneously.  The  re- 
sults demonstrate  that  the  application  of  the 
Theory  of  Runs  provides  satisfactory  information, 
needed  by  the  regional  planners.  (See  also  W87- 
06455)  (Author's  abstract) 
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Many  of  the  methods  applied  for  the  study  of 
water  resources  systems  use,  as  input  data,  continu- 
ous time  series  of  river  flows  in  various  cross- 
sections  of  the  river  basin.  As  such  time  series  of 
flows  are  rarely  available  of  the  length  required  for 
an  acceptable  precision  of  water  management  com- 
putations, flow  time  series  are  extended,  either  by 
regression  analysis  or  by  conceptual  models,  using 
rainfall  records  available  from  a  much  longer 
period.  However,  even  in  the  longer  rainfall  series 
gaps  might  exist;  those  gaps  have  to  be  filled  to 
permit  the  generation  of  continuous  time  series  of 
flows.  The  procedure  to  be  used  for  this  filling  in 
of  missing  rainfall  data  in  the  specific  conditions  of 
monsoonic  climate,  were  investigated  under  the 
U.N.D.P.  assisted  Project  on  Systems  Engineering 
for  Integrated  Development  of  Water  Resources  in 
India.  The  methodology  was  applied  experimental- 
ly on  one  of  the  major  river  basins  in  South 
Central  India.  Five  models  for  filling  in  were  tried 
on  rainfalls  and  flows.  None  of  the  models  was 
suitable  for  ten  day  periods.  Therefore,  monthly 
data  of  rainfalls  were  processed  and  filled  in.  These 
data  were  converted  into  monthly  floods  and 
thereafter  for  the  monsoon  period,  these  were  dis- 
aggregated into  ten  daily  flows.  The  models  used 
for  filling  in  were:  (i)  Weighted  Average  Model, 
(ii)  Modified  Weighted  Average  Model,  (iii) 
FILLIN-I  Model  of  Texas  Department  of  Water 
Resources  (TDWR),  (iv)  HEC-4  Model  of  U.S. 
Army  Corps  of  Engineers  and  (v)  MOSS-III 
Model  of  TDWR.  The  distribution  of  tropical  rain- 
falls is  closer  to  the  log  normal  than  the  log- 
Pearson  III  distribution.  Therefore  simple  models 
for  filling  in  gave  better  results  as  compared  to  the 
more  sophisticated  procedures.  The  procedure  rec- 
ommended for  further  use  was  the  FILLIN-I 
model  of  the  TWRD.  The  models  for  filling  in 
missing  rainfall  data  can  be  best  used  for  monthly 
values.  If  data  for  shorter  time  intervals  is  required, 
the  preferable  procedure  is  first  to  fill  in  the  miss- 
ing monthly  values  and  thereafter  to  disaggregate 
them.  Rainfalls  during  monsoon  and  dry  periods 
were  part  of  a  simple  statistical  population  and  can 
be  filled  in  by  a  simple  procedure.  (See  also  W87- 
06455)  (Lantz-PTT) 
W87-06489 


2B.  Precipitation 


MODELLENG  COHESIVE  SEDIMENT  TRANS- 
PORT EM  ESTUARIAL  WATERS, 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05980 


DIURNAL  RAINFALL  VARIABILITY  OVER 
THE  HAWAIIAN  ISLANDS, 

Hawaii  Univ.,  Honolulu. 

T.  A.  Schroeder,  B.  J.  Kilonsky,  and  C.  S. 

Ramage. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.    Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  12-17,  5  fig,   1  tab,   12  ref. 

Descriptors:  'Diurnal  distribution,  'Rainfall  distri- 
bution, 'Hawaii,  'Convection,  Rainfall,  Islands, 
Precipitation,  Models,  Rainfall  intensity,  Statistical 
analysis,  Statistical  methods,  Satellite  technology, 
Wind. 

Diurnal  rainfall  distributions  were  assembled  for 
103  Hawaiian  stations  and  were  used  to  examine 
variations  of  diurnal  rainfall  on  individual  islands 
and  interisland  differences.  Data  were  partitioned 
by  heavy  and  light  rain  days  and  statistical  proper- 
ties of  diurnal  variations  were  studied  by  harmonic 
analyses  and  simplified  ratios  of  extreme  frequen- 
cies. Diurnal  rainfall  patterns  in  Hawaii  are  pro- 
duced by  diurnal  patterns  in  the  tradewind  layer 
and  by  intense  heating  and  cooling.  Except  for  a 
few  extremely  leeward  stations,  the  diurnal  rainfall 
pattern  is  the  same  for  light  and  heavy  rains.  Local 
effects  are  a  function  of  island  size  and  elevation. 
The  convective  afternoon  maxima  on  large  islands 
are  not  too  large  or  are  located  outside  the  strong 
tradewind  belt.  On  smaller  islands,  the  dominant 
diurnal  pattern  displays  early  morning  maximum 
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rainfall  frequency  which  was  attributed  to  radi- 
ative destabilization  at  cloud  top.  These  findings 
may  be  applied  to  observational  studies  of  island 
circulations  as  well  as  numerical  model  simulations 
of  three  dimensional  mesoscale  processes.  (See  also 
W87-O6103)  (Geiger-PTT) 
W87-06104 


DIRECT    INTERCEPTION    OF   CLOUD    AND 
FOG  WATER, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  3B. 
W87-06110 


QUANTITATIVE  INDEX  OF  THE  ION  BAL- 
ANCE FOR  PRECIPITATION  CHEMISTRY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Public  Health  Practice. 

H.  Hara,  K.  Sekigichi,  and  A.  Ujiie. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  11,  p  597-600,  November  1986.  5  fig,  15 

ref. 

Descriptors:  •Chemistry  of  precipitation,  'Precipi- 
tation, *Acid  rain,  *Ion  balance,  'Mathematical 
equations,  Index,  Japan,  Weather  data  collections, 
Ions. 

An  index  is  proposed  for  a  quality  assurance  for 
ionic  species  content  data  of  precipitation  samples: 
h=(A-C)/C  for  C  >  or  =  A  and  (A-Q/A  for  C 
<  A,  where  C  and  A  are,  respectively,  the  cation 
and  anion  sum  in  equivalent  concentration.  This 
index  was  shown  to  describe  the  ion  balance  both 
quantitatively  and  qualitatively.  Results  are  dis- 
cussed of  the  application  of  index  h  to  a  set  of  137 
observations  from  Gumma  (Japan).  (Rochester- 
PTT) 
W87-06373 


STUDY  OF  EVAPORATION  FROM  TROPICAL 
RAIN  FOREST  -  WEST  JAVA, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see   Field   2D. 
W87-06375 


SNOW    LEVELS    AND    AMOUNTS    IN    THE 
MOUNTAINS  OF  SOUTHERN  CALD70RNIA, 

California  Univ.,  Riverside. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-06377 


STOCHASTIC  MODEL  OF  RAINFALL  INTER- 
CEPTION, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p  65-71,  December,  1986.  3  fig,  4  ref. 

Descriptors:  *Model  studies,  'Statistical  models, 
•Interception  loss,  'Canopy  storage,  Poisson  distri- 
bution, Raindrops,  Probability,  Prediction. 

A  stochastic  model  of  rainfall  interception  is  pro- 
posed that  relates,  via  the  Poisson  probability  dis- 
tribution, mean  number  of  raindrops  retained  on 
elemental  surface  areas  to  the  mean  number  of 
raindrop  strikes  per  element.  The  model  provides  a 
rational  explanation  of  the  observation  that  cano- 
pies wet  up  in  a  gradual,  asymptotic  manner.  For 
the  special  case  in  which  the  maximum  number  of 
drops  retained  per  surface  element  is  less  than  or 
equal  to  unity,  it  is  shown  that  the  model  takes  an 
identical  form  to  the  exponential  wetting  relation- 
ship proposed  by  Aston.  The  model  takes  into 
account  mean  raindrop  volume  as  an  explicit  input 
variable,  and  predicts  that,  for  the  same  total 
amounts  of  rainfall,  maximum  canopy  storage  will 
be  attained  less  rapidly  for  raindrops  of  larger 
volume.  (Author's  abstract) 
W87-06379 


EL  NINO  AND  ANNUAL  FLOODS  ON  THE 
NORTH  PERUVIAN  LITTORAL, 

Florida  Univ.,  Gainesville.  Dept.  of  Geography. 
For  primary  bibliographic  entry  see  Field  2A. 


W87-06384 


TRACE     ELEMENTS     IN     PRECIPITATION 
OVER  AN  INDUSTRIAL  AREA  OF  BOMBAY, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06396 


HOURLY  RAINFALLS  ASSOCIATED  WITH 
TROPICAL  STORMS  AND  HURRICANES 
NEAR  THE  UPPER  TEXAS  GULF  COAST, 

Houston  Univ.,  TX.  Dept.  of  Civil  Engineering. 
J.  R.  Rogers,  and  J.  Grounds. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  79-82,  2  fig,  2  ref. 

Descriptors:  'Rainfall,  'Tropical  storms,  'Hurri- 
canes, 'Texas,  Gulf  of  Mexico,  Rainfall  intensity, 
Rain  gages,  Rainstorms. 

Harris  County  is  a  flat,  coastal  region  near  the 
Gulf  of  Mexico  and  contains  the  urban  develop- 
ment around  Houston,  Texas.  This  region  is  noted 
for  high  intensity  rainfalls  from  weather  fronts, 
tropical  storms,  and  hurricanes.  Hurricane  Carla  in 
1961  was  an  intense  storm  to  strike  the  Houston 
area.  Tropical  Storm  Claudette  in  July,  1979  pro- 
duced the  record  24-hours  U.S.  rainfall  near  Alvin, 
Texas.  Hourly  rainfalls  for  these  storms  and  others 
are  analyzed.  Data  from  a  hurricane  in  August 
1945  indicate  that  the  rainfalls  for  several  Houston 
area  gages  exhibited  very  similar  characteristics 
with  a  second  rainfall  peak  lagging  11 -hours 
behind  the  most  intense  rainfall  from  the  hurricane. 
(See  also  W87-06455)  (Lantz-PTT) 
W87-06471 


INFLUENCE  OF  TROPICAL  STORMS  ON 
RUNOFF-PRODUCING  RAINFALL  IN  THE 
SOUTHWESTERN  UNITED  STATES, 

Agricultural  Research  Service,  Tucson,  AZ. 
H.  B.  Osborn. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  83-86,  1  fig,  10  ref. 

Descriptors:  'Tropical  storms,  'Arizona,  'Rain- 
fall-runoff relationships,  Seasonal  variation,  Thun- 
derstorms, Orographic  precipitation,  Watersheds. 

Moist  tropical  air  can  flow  into  southern  Arizona 
at  any  time  during  the  year,  but  is  concentrated  in 
the  summer  'monsoon'  season,  from  July  through 
early  September.  The  summer  rainy  season  is  char- 
acterized by  widely-spaced  late  afternoon  and 
early  evening  thunderstorm  rains  of  high  intensity, 
short  duration,  and  limited  area!  extent.  The  thun- 
derstorms may  develop  and  dissipate  individually, 
or  propagate  along  lines  over  a  period  of  several 
hours.  The  flow  of  moist  air  may  be  interrupted  at 
any  time  during  the  rainy  season  by  a  drying 
period,  which  introduces  an  added  uncertainty  into 
predicting  summer  thunderstorm  rains.  The  magni- 
tude, density,  areal  extent  and  duration  of  thunder- 
storm rainfall  are  determined  by  available  mois- 
ture, orographic  and  convective  lifting,  and  atmos- 
pheric conditions.  The  available  moisture  depends 
upon  the  strength  and  duration  of  the  flow  of  moist 
tropical  air  into  the  region.  Normally,  thunder- 
storms are  too  widely  spaced  to  cause  flooding  on 
other  than  very  small  watersheds  (200  sq  mi  and 
less).  However,  on  occasion,  a  tropical  storm  (or 
hurricane)  will  push  massive  amounts  of  moist 
tropical  air  into  the  Southwest,  causing  major  re- 
gional and  statewide  flooding.  (See  also  W87- 
06455)  (Lantz-PTT) 
W87-06472 


PROPOSED     RAINFALL     CLASSIFICATION 
SYSTEM, 

National   Weather   Service,   Silver   Spring,   MD. 

Office  of  Meteorology. 

J.  D.  Belville,  and  G.  K.  Gnce. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 

Caribbean  Islands  Water  Resources  Congress,  Pro- 


ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  87-89,  1  tab. 

Descriptors:  'Rainfall,  'Classification,  'Rainfall 
classification,  'Runoff  forecasting,  'Flood  fore- 
casting, Hurricanes,  Tornadoes,  Floods,  Precipita- 
tion, Rainfall  intensity. 

Classifying  meteorological  events  is  not  a  new 
concept.  Over  the  past  two  decades,  systems  for 
classifying  both  tornadoes  and  hurricanes  have 
been  developed  and  are  currently  being  widely 
used.  Even  though  floods  and  flash  floods  cause 
more  deaths  and  destruction  annually  than  either 
tornadoes  or  hurricanes,  a  system  for  classifying 
rainfall  event  does  not  exist.  One  of  the  major 
problems  in  developing  forecast  techniques  for 
heavy  rainfall  events  is  that  no  methods  for  group- 
ing or  comparing  events  exist.  A  classification 
scheme  would  solve  this  problem.  When  develop- 
ing any  type  of  system  such  as  the  one  proposed, 
objectives  which  the  system  should  meet  must  be 
set.  The  objectives  of  the  proposed  rainfall  classifi- 
cation are  as  follows:  (1)  must  describe  the  event  in 
quantitative  terms  as  completely  as  possible;  (2) 
must  be  flexible,  i.e.,  must  describe  all  types  of 
rainfall  events;  (3)  should  be  able  to  relate  the 
rainfall  event  to  the  subsequent  flood  event;  (4) 
should  be  rather  easy  to  apply;  and  (5)  should  be 
related  to  the  meteorology  of  the  event.  The  pro- 
posed rainfall  classification  system  is  very  flexible 
and  can  be  adapted  to  any  type  of  rainfall  or 
snowfall  event.  It  is  envisioned  that  the  system  will 
enable  forecasters  and  research  meteorologists 
alike  to  answer  many  of  the  questions  which 
remain  concerning  heavy  rainfall  events.  (See  also 
W87-06455)  (Lantz-PTT) 
W87-06473 


RAINFALL  EXTREMES  IN  CENTRAL  AND 
SOUTHERN  FLORIDA, 

S.  S.  T.  Lin,  and  T.  K.  Mac  Vicar. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  96-99,  2  fig,  12  ref. 

Descriptors:  'Rainfall,  'Florida,  'Lake  Okeecho- 
bee, 'Seasonal  variations,  Tropical  storms,  Weath- 
er patterns,  Rainfall  intensity,  Rainfall  impact, 
Hurricanes. 

Wet  and  dry  weather  cycles  are  the  norm  in  the 
State  of  Florida.  Some  significant  deviations  from 
average  conditions  have  been  recorded  since  1979. 
The  water  level  in  Lake  Okeechobee  dropped 
from  17.5  ft  msl  in  January  1980,  to  a  record  low 
of  9.75  ft  msl  on  July  29,  1981  due  to  an  extensive 
period  of  extremely  low  rainfall.  The  passage  of 
tropical  storm  Dennis  during  August  16-18,  1981 
turned  the  severe  drought  in  south  Florida  into  a 
severe  flood  situation.  A  maximum  rainfall,  up  to 
25.16  inches,  was  recorded  in  a  20  mile  by  40  mile 
strip.  With  heavy  rains  following  in  September,  a 
record  two  month  rainfall  totaling  48.88  inches 
was  recorded.  A  large  portion  of  southwest  Dade 
County  was  flooded  for  up  to  two  months.  In 
contrast  to  Dennis,  hurricane  David,  1979,  and  the 
latest  tropical  storm,  Isidore,  1984,  produced  little 
rain.  Historically,  several  rainstorms  which  have 
caused  flooding,  damage  to  agriculture,  and  beach 
erosion  have  been  recorded.  Recently,  the  rain- 
storms of  April  24-25,  1979  and  November  21-26, 
1984  have  been  the  most  severe.  These  events  have 
provided  valuable  information  on  the  evaluation  of 
system  performance,  operational  improvements, 
and  future  planning.  (See  also  W87-06455)  (Au- 
thor's abstract) 
W87-06475 


SPATIAL   AND   TEMPORAL   STORM    RAIN- 
FALL CHARACTERISTICS  IN  PUERTO  RICO, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Civil  Engi- 
neering. 

I.  Pagan-Trinidad,  and  W.  S.  Araya. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  158-161,  2  fig,  7  ref, 
append. 


Descriptors:  •Rainfall,  *Spatial  distribution,  'Tem- 
poral distribution,  *Puerto  Rico,  Model  studies, 
Simulation  analysis,  Design  storms,  Hydrologic 
models,  Rainfall  intensity. 

Analysis,  modeling,  simulation,  and  design  in  basin 
hydrology  and  hydraulics  are  sensitive  to  spatial 
and  temporal  storm  rainfall  characteristics.  Safety, 
risk  and  economic  analyses  depend  on  accurate 
estimation  of  rainfall  variabilities.  Flood  and 
weather  forecasting  are  dependent  on  the  accuracy 
of  modeling  the  climate  and  rainfall-runoff  dynam- 
ics. Weather  modification  such  as  those  produced 
by  urban  development,  industrial  activities,  air 
flight  traffic,  and  induced  rainfall  activities  can  be 
evaluated  by  determining  variations  in  storm  rain- 
fall distributions.  Optimum  management  of  water 
resources  for  small  communities  is  sensitive  to  rain- 
storm occurrence.  Reservoir  operation,  water 
quality  management,  and  even  groundwater  re- 
charge depend  on  the  intensity,  location,  distribu- 
tion, and  frequency  of  storm  events.  The  work 
discussed  here  covers  a  comprehensive  effort 
guided  to  evaluate  hourly  rainfall  data  collected  by 
the  National  Weather  Service  Office  in  Puerto 
Rico  with  the  purpose  of  describing  statistical 
characteristics  of  tropical  rainstorms.  Twenty-two 
stations  with  hourly  rainfall  records  were  ana- 
lyzed. Record  length  varied  from  a  minimum  of 
117  to  a  maximum  of  204  months.  The  following 
specific  conclusions  can  be  drawn  from  the  study: 
(1)  Extreme  storm  rainfall  events  were  selected 
objectively  and  their  statistical  properties  were 
defined;  (2)  Storm  rainfall  in  Puerto  Rico  shows 
temporal  distribution  tendencies  which  depend  on 
the  location,  storm  duration,  and  storm  class 
(meaning  media,  tercile,  or  quartile  storms);  (3) 
There  exist  preferred  periods  within  the  storm 
when  the  most  intense  rainfall  occurs  (e.g.,  1st 
media  for  2-hour  storms);  (4)  Spatial  variabilities  of 
temporal  storm  rainfall  distributions  are  significant- 
ly larger  as  the  storm  duration  increases;  (5)  The 
probability  of  mean  storm  intensities  and  storm 
durations  decay  with  an  increase  of  each  variable 
accordingly.  The  two  parameter  Gamma  and  one 
parameter  exponential  probability  density  func- 
tions fitted,  fairly  represent  probabilities  of  rain- 
storm intensities  and  durations  throughout  the 
island;  (6)  Storm  selection  criteria  does  affect  the 
probability  of  mean  storm  intensities,  storm  dura- 
tions, and  probability  distribution;  and  (7)  Continu- 
ous rainy  periods  in  Puerto  Rico  seldom  last  for 
more  than  twelve  hours.  (See  also  W87-06455) 
(Lantz-PTT) 
W87-06488 


FILLING    IN    OF    MISSING    RAINFALL    OR 
FLOW  RECORDS  IN  MONSOONIC  CLIMATE, 

United  Nations,  New  Delhi  (India).  Dept.  of  Tech- 
nical Co-operation  for  Development. 
For  primary  bibliographic  entry  see  Field  2A. 
W87-06489 


will  provide  the  first  quantitative  information  on 
their  genesis,  evolution,  and  movement  mecha- 
nisms. Phase  II  of  AMEX  will  provide  the  only 
comprehensive  data  set  on  the  same  time  and  space 
scale  as  the  major  weather  systems  that  exist 
during  the  Australian  summer  monsoon  season. 
When  combined  with  data  from  the  higher-latitude 
sounding  network  over  southern  Australia  and 
high-resolution  aircraft  data,  this  data  set  should 
have  a  major  impact  on  the  understanding  of  tropi- 
cal weather  processes.  The  radiosonde  and  radar 
network  was  designed  specifically  to  examine  the 
interactions  that  occur  between  convective  and 
larger  scales  and  to  provide  information  on  the 
wet-season  version  of  the  north  Australian  cloud 
lines.  The  objectives,  backround,  and  rationale  for 
the  AMEX  program  were  described  in  detail  to- 
gether with  an  overview  of  the  design  and  timeta- 
ble of  the  observing  component.  (Wood-PTT) 
W87-06553 


AIRBORNE  CLOUD-PHYSICS  PROJECTS 
FROM  1974  THROUGH  1984, 

Naval  Research  Lab.,  Washington,  DC. 
R.  K.  Jeck. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  12,  p  1473-1477,  Decem- 
ber 1986.  4  tab,  1  ref. 

Descriptors:  'Clouds,  *Cloud  physics,  *Reviews, 
*Snow,  *Ice,  *Cloud  liquid  water,  •Documenta- 
tion, 'Publications,  "Information  retrieval, 
•Weather  data  collections,  Data  collections, 
Weather,  Aircraft,  United  States,  Canada,  Hydro- 
meteors. 

Most  of  the  principal  airborne  cloud-physics 
projects  during  the  ten-year  period  1974-1984  are 
documented  to  provide  selected  information  on  the 
type  and  quantity  of  microphysical  data  that  were 
collected.  The  emphasis  is  on  measurements  above 
the  melting  level  where  over  2100  flights  from  55 
different  projects  took  place.  Most  (1825)  flights 
are  from  the  United  Sates  and  Canada,  but  319  are 
from  various  locations  around  the  world.  The 
number  of  flights  with  data  on  liquid-water  con- 
tent, droplet  sizes,  ice  particles,  snow,  and  other 
hydrometeors  are  tabulated.  (Author's  abstract) 
W87-06554 


INLAND  SPRUCE  CONE  RUST  (CHRYSO- 
MYXA  PIROLATA)  CONTROL:  RELATION  OF 
FERBAM  APPLICATION  TO  BASIDIOSPORE 
PRODUCTION,  RAINFALL,  AND  CONE  PHE- 
NOLOGY, 

British  Columbia  Ministry  of  Forests,  Victoria. 
Silviculture  Branch. 

For  primary  bibliographic  entry  see  Field  21. 
W87-06604 


BMRC  AUSTRALIAN  MONSOON  EXPERI- 
MENT: AMEX, 

Bureau  of  Meteorology,  Melbourne  (Australia). 
G.  J.  Holland,  J.  L.  McBride,  R.  K.  Smith,  D. 
Jasper,  and  T.  D.  Keenan. 

Bulletin  of  the  American  Meteorological  Society 
BAMIAT,  Vol.  67,  No.  12,  p  1466-1472,  Decem- 
ber 1986.  5  fig,  32  ref. 

Descriptors:  *Australian  Monsoon  Experiment, 
•AMEX,  *Monsoons,  'Tropical  regions,  *Weather 
data  collections,  Weather,  Data  collections,  Cloud 
physics,  Weather  patterns,  Storms,  Radar,  Clouds, 
Australia,  Radiosondes. 

The  BMRC  Australian  Monsoon  Experiment 
(AMEX)  is  part  of  a  concerted  tropical  research 
program  aimed  at  improving  the  understanding  of 
the  physics  and  dynamics  of  tropical  weather  sys- 
tems. It  is  based  on  the  collection  of  high-density 
tropical  upper-air  soundings  and  radar  data  during 
two  observational  phases  in  October  1986  and  Jan- 
uary/February 1987.  Phase  I  of  the  experiment  is 
directed  towards  an  improved  understanding  of 
the  north  Australian  cloud  lines  which  constitute  a 
significant  forecast  problem  for  meteorologists,  es- 
pecially during  the  transition  season  and  breaks  in 
the  summer  monsoon.  The  AMEX  phase  I  data 


2C.  Snow,  Ice,  and  Frost 


FORMATION  OF  SODL  FROST  AS  INFLU- 
ENCED BY  TDLLAGE  AND  RESIDUE  MAN- 
AGEMENT, 

Agricultural  Research  Service,  Pendleton,  OR. 
Columbia  Plateau  Conservation  Research  Center. 
J.  L.  Pikul,  J.  F.  Zuzel,  and  R.  N.  Greenwalt. 
Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  3,  196-199,  May-June  1986.  7  fig,  16 
ref. 

Descriptors:  *Frost  protection,  *Thawing,  *Soil 
frost,  'Tillage,  'Crop  residue  management, 
'Frozen  soil,  Soil  erosion,  Columbia  Basin, 
Oregon,  Washington,  Snow  cover,  Standing  stub- 
ble, Fall-plow,  Fall-chisel,  Straw  mulch,  Heat  flux, 
Cyclonic  storms,  Rain. 

Frozen  soil  is  a  major  factor  contributing  to  high 
soil  erosion  in  the  Columbia  Basin  and  Plateau  of 
Oregon  and  Washington.  The  coldest  winter  tem- 
peratures often  occur  when  the  ground  is  bare  of 
snow.  In  the  absence  of  snow  cover,  crop  residue 
on  the  surface  can  provide  thermal  insulation  of 
the  soil  and  reduce  the  incidence  and  severity  of 
soil  frost.  Soil  frost  was  measured  during  four 
winters  in  northeastern  Oregon.  Residue  and  till- 
age treatments  included  standing  stubble,  fall-plow, 
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fall-chisel,  straw  mulch,  bare  surface  and  winter 
wheat.  Standing  stubble  consistently  reduced  the 
depth  of  frost  penetration  by  an  average  of  35% 
compared  to  the  bare  surface.  There  was  little 
difference  in  frost  penetration  between  fall-plowed 
or  chiseled  stubble.  Heat  flux  in  the  bare  surface 
treatment  was  40%  greater  than  in  the  standing 
stubble  treatment  when  clear  skies  and  warm  air 
temperatures  characterized  the  thawing  weather. 
Bare  and  stubble  treatments  thawed  the  same  day 
even  though  the  bare  treatment  was  frozen  to  a 
deeper  depth.  In  contrast,  the  standing  stubble 
treatment  thawed  four  days  earlier  than  the  bare 
surface  treatment  when  the  thawing  weather  was 
characterized  by  low  air  temperatures  and  overcast 
skies.  These  conditions  are  associated  with  the 
advance  of  moisture-laden  cyclonic  storms  that  can 
cause  rainfall  and  subsequent  erosion  on  the  thaw- 
ing soil.  (Author's  abstract) 
W87-05968 


AERIAL  SURVEY  OF  A  SALT  MARSH:  ICE 
RAFTING  TO  THE  LOWER  INTERTIDAL 
ZONE, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 

rine  Lab. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-05972 


CALCTTE    DEPOSITION    FROM    CARBONA- 
CEOUS PARTICLES  SCAVENGED  BY  SNOW, 

Bologna  Univ.  (Italy).  1st.  di  Geologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05975 


VARIATION  EN  PRECIPITATION  QUALITY 
DURTNG  A  40-HOUR  SNOWSTORM  IN  AN 
URBAN  ENVIRONMENT-DENVER,  COLORA- 
DO, 

Geological  Survey,  Arvada,  CO. 

L.  J.  Schroder,  and  A.  G.  Hedley. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  28,  No.  2/3,  p  131-138,  1986.  3  fig, 

3  tab,  9  ref. 

Descriptors:  'Precipitation,  'Water  quality, 
'Snow,  'Storms,  'Temporal  distribution,  'Pollut- 
ant identification,  'Acid  rain,  'Water  pollution 
services,  'Denver,  Colorado,  'Urban  areas, 
'Chemistry  of  precipitation,  Distribution,  Heavy 
metals,  Barium,  Calcium,  Cadmium,  Chlorides, 
Iron,  Potassium,  Sodium,  Nitrates,  Phosphates, 
Sulfates,  Copper,  Zinc,  Hydrogen  ion  concentra- 
tion, Acidity. 

Seventeen  precipitation  samples  were  collected 
during  a  40-hour  snowstorm  in  the  northwestern 
part  of  the  Denver,  Colorado  metropolitan  area. 
Maximum  concentrations  of  barium,  calcium,  cad- 
mium, chloride,  iron,  potassium,  magnesium, 
sodium,  nitrate,  phosphate,  and  sulfate  occurred 
during  the  initial  three  hours  of  the  storm.  Maxi- 
mum copper  concentrations  occurred  nearly  six 
hours  after  the  storm  began,  maximum  strontium 
concentration  occurred  25  hours  after  the  storm 
began,  and  maximum  zinc  concentration  occurred 
12  hours  after  the  storm  began.  Concentrations  of 
beryllium,  cobalt,  lithium,  and  vanadium  were  less 
than  the  analytical  detection  limits  during  the 
entire  storm.  The  lowest  pH  value  was  determined 
in  samples  collected  during  or  immediately  after 
normal  peak  automobile  traffic,  occurring  nearly 
14  hours  after  the  storm  began.  (Author's  abstract) 
W87-05996 


TTME-SERTES  APPROACH  TO  MODELLING 
STREAM  ACroiTY, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  7C. 
W87-06300 


SNOW    LEVELS    AND    AMOUNTS    EN    THE 
MOUNTAEVS  OF  SOUTHERN  CALIFORNIA, 

California  Univ.,  Riverside. 

R.  A.  Minnich. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  37-58,  December,   1986.   10  fig,  3  tab,  32  ref. 
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Descriptors:  'Snow  depth,  •California,  'Snow  sur- 
veys, 'Snowline,  'Precipitation,  'Radiosonde  anal- 
ysis, San  Bernardino  Mountains,  Atmospheric 
physics,  Freezing  lines,  Elevation,  Jet  stream, 
Storms,  Temperature. 

Using  data  from  the  San  Bernardino  Mountains, 
100  km  east  of  Los  Angeles,  California,  long-term 
snowfall  to  annual  precipitation  ratios  were  gener- 
ated by  correlating  radiosonde  storm  freezing 
levels  recorded  at  San  Diego  with  hourly  precipi- 
tation at  Big  Bear  Dam.  Liquid  equivalent  of 
snowfall  was  developed  by  graphical  analysis  of 
snow  profiles  against  high  resolution  precipitation 
data,  and  contour  data.  Radiosonde  analysis  also 
permitted  physical  interpretation  of  atmospheric 
thermal  structure  and  dynamic  processes  central  to 
the  generation  of  precipitation  and  vertical  distri- 
bution of  snowlines.  The  long-term  mean  snowline 
is  2300  m;  nearly  all  precipitation  is  snow  above 
3000  m;  and  snow  is  unusual  below  12S0  m.  Storm 
freezing  lines  decline  through  precipitation  season 
owing  to  cooling  of  ocean  waters  and  the  West 
Coast  marine  layer.  Peak  snow  accumulation  rates 
occur  in  winter  at  highest  altitudes,  but  skews 
toward  spring  at  intermediate  altitudes.  Interannual 
fluctuations  in  snowlines  result  from  numerous  fac- 
tors, including  stochastic  variability  of  storms 
owing  to  southern  California's  marginal  position  to 
the  jet  stream,  coupling  of  air  mass  temperatures  to 
precipitation  intensities,  seasonal  distribution  of 
storms,  and  latitudinal  displacement  of  the  jet 
stream.  Higher  precipitation  rates  coincide  with 
higher  snowlines  at  all  time  scales,  resulting  in  an 
inverse  trend  between  total  precipitation  and  areal 
snow  cover.  (Author's  abstract) 
W87-06377 


HYDROLOGY  OF  A  WETLAND  IN  THE  CON- 
TINUOUS PERMAFROST  REGION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

N.  T.  Roulet,  and  M.-K.  Woo. 
Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p  73-91,   December,    1986.   9  fig,  2  tab,   29  ref. 

Descriptors:  'Wetlands,  'Hydrology,  'Permafrost, 
•Hydrologic  budget,  Canada,  Northwest  Territo- 
ries, Baker  Lake,  Streamflow  regulation,  Snow- 
melt,  Rainfall,  Evaporation. 

The  hydrologic  system  was  examined  in  a  wetland 
80  km  west  of  Baker  Lake,  Northwest  Territories 
(Canada),  which  is  the  region  of  continuous  perma- 
frost. Water  balance  computation  quantified  the 
relative  importance  of  various  hydrogeological 
processes,  including  snowmelt,  rainfall,  inflows, 
evaporation,  and  surface  and  subsurface  outflows. 
The  existence  of  this  wetland  is  closely  related  to  a 
lake  upslope,  which  provides  the  bulk  of  the  water 
input.  The  ability  of  northern  wetlands  to  absorb 
input  water  is  limited  by  the  frozen  ground  and  the 
high  specific  retention  of  the  peat,  rendering  the 
wetland  a  poor  regulator  of  streamflow.  Storage 
capacity  increases  in  summer  as  evaporation  re- 
duces the  moisture  content  of  the  peat.  Subsurface 
flow  remains  significant  because  of  the  low  hy- 
draulic gradient  and  conductivity.  Thus,  when  the 
water  table  lies  within  the  peat  layer,  there  is  little 
wetland  contribution  to  streamflow,  but  when  the 
water  table  lies  above  the  ground  during  intense 
storms,  streamflow  is  increased  rapidly  by  surface 
flow  on  the  wetlands.  (Author's  abstract) 
W87-06380 


AIRBORNE      CLOUD-PHYSICS      PROJECTS 
FROM  1974  THROUGH  1984, 

Naval  Research  Lab.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  2B. 
W87-06554 


WIND-DRIVEN  ICE-PUSH  EVENT  IN  EAST- 
ERN LAKE  ONTARIO, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 

R.  Gilbert,  and  J.  R.  Glew. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  326-331,  1986.  7  fig,  8  ref. 

Descriptors:  'Limnology,  'Ice  breakup,  'Ice  drift, 
•Ice  jams,  'Lake  ice,  'Wind  effects,  'Lake  Ontar- 


io, Coastal  waters,  Erosion,  Kinetic  energy,  Tem- 
perature effects,  Lakes,  Ice. 

Ice  on  Lake  Ontario  at  Kingston  weakened  rapidly 
in  warm  air  temperatures  to  17  C  on  the  afternoon 
of  26  March  1986.  Moderate  onshore  winds  to  33 
km/h  changed  to  offshore  winds  during  the  night, 
and  by  morning  most  of  the  ice  in  the  nearshore 
area  had  blown  more  than  5  km  offshore.  After 
0600  on  the  morning  of  28  March  winds  shifted  to 
an  obliquely  on-shore  direction,  increasing  to  28 
km/h  by  noon  and  driving  the  ice  on  shore.  A 
small  ice-push  event  occurred  at  1225  lasting  10 
minutes,  piling  ice  to  a  height  of  2.5  m  above  the 
bank  by  successive  overriding.  Eleven  stones  of  up 
to  206  kg  were  moved  from  the  shore  by  the  body 
of  the  ice  and  carried  up,  in  some  cases,  to  near  the 
top  of  the  ice  pile,  despite  the  weakness  of  the  thin, 
candled  ice  sheet.  The  need  for  quantitative  studies 
of  these  irregular  and  unpredictable  events  is  dem- 
onstrated by  these  observations.  (Author's  ab- 
stract) 
W87-06585 


GLACIAL  AND  GLACIOLACUSTRINE 
EVENTS  IN  NORTHWESTERN  LAKE  HURON, 
MICHIGAN  AND  ONTARIO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
P.  F.  Karrow. 

Geological  Society  of  American  Bulletin 
BUGMA,  Vol.  98,  No.  1,  p  113-120,  January  1987. 
7  fig,  42  ref. 

Descriptors:  'Ice  drift,  'Lake  Huron,  'Glacial 
drift,  'Glacial  lakes,  'Glacial  sediments,  Michigan, 
Ontario,  Lakes,  Deglaciation. 

Data  on  ice  flow  direction  compiled  from  the 
literature  reveal  two  glacial  flow  directions  in 
northwestern  Lake  Huron.  Superior  ice  flowed 
southeast  across  the  Michigan  upper  peninsula  and 
northeastern  lower  Michigan,  and  Algoma  ice 
flowed  southwest  across  the  Ontario  main  land  and 
the  Sugar-  St.  Joseph-Drummond-  Manitoulin 
Island  group.  Sandy  calcareous  till  covers  most  of 
the  area  and  it  is  commonly  drumlinized.  Grain 
size,  carbonate  content,  and  heavy  mineral  assem- 
blages provide  no  distinction  between  Superior 
and  Algoma  tills.  A  succession  of  glacial  and  post 
glacial  lake  levels  affected  the  area.  Plane  table 
profiles  show  that  on  St.  Joseph  Island,  most  of  the 
Algonguin  succession  can  be  identified  by  correla- 
tion with  published  data  from  Sault  Ste.  Marie  and 
Maitoulin  Island.  These  shorelines  slope  up  to  the 
north  at  1  m  per  km  and  are  truncated  by  Nipissing 
and  Algoma  strandlines.  Deglaciation  of  the  region 
occurred  between  the  Onaway  Advance  (11,800 
yr.  B.P.)  and  the  Marquette  Advance  (10,000yr 
B.P.).  Ice  retreat  took  place  as  Lake  Algonquin 
spread  northward,  leaving  a  series  of  shorelines 
during  isostatic  uplift  and  opening  of  the  sequence 
of  outlets  near  North  Bay,  Ontario.  The  Nipissing 
transgression  is  marked  by  buried  wood  and  peat 
7,300  to  5,900  yr  old  and  by  the  development  of  a 
prominent  shoreline  above  the  present  lake  level. 
(Authors's  abstract) 
W87-06588 


2D.  Evaporation  and  Transpiration 


EVAPOTRANSPIRATION  ESTIMATES  DE- 
RIVED FROM  SUBSOIL  SALINITY  DATA 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

A.  D.  Matthias,  H.  M.  Hassan,  Y.  Q.  Hu,  J.  E. 

Watson,  and  A.  W.  Warrick. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No.  3/4, 

p  209-223,  July  1986.  7  fig,  4  tab,  16  ref. 

Descriptors:  'Evapotranspiration,  'Subsoil,  'Salin- 
ity, 'Model  studies,  'Irrigation,  Hardpan  soils,  Soil 
horizons,  Soil  types,  Consumptive  use,  Chemical 
properties,  Safford,  Arizona,  Precipitation,  Leach- 
ing. 

A  method  for  estimating  past  evapotranspiration 
(ET)  rates  from  irrigated  fields  is  described.  It  is 
based  on  the  assumption  that  salt  concentrations 
below  the  crop  root  zone  are  a  function  of  the  flux 
of  naturally  occurring  salts  applied  by  irrigation  at 


the  soil  surface  and  the  rate  of  soil  water  depletion 
due  to  ET.  Thus,  from  irrigation  histories  and 
subsoil  salinity  data,  ET  rates  may  be  calculated. 
For  irrigated  fields  with  low  leaching  fractions, 
corrections  to  the  ET  estimates  may  be  necessary 
due  to  chemical  precipitation.  This  is  done  through 
modeling  of  solution  chemistry  or  from  the  use  of 
observed  chloride  concentrations  in  solution.  ET 
estimates  for  1976-1980  for  cotton  at  Safford,  Ari- 
zona were  made  from  subsoil  salinity  data.  The 
average  seasonal  ET  was  found  to  be  1 .04  m  which 
was  only  2%  below  the  average  seasonal  ET  esti- 
mated by  the  modified  Blaney-Criddle  method. 
The  estimated  ET  for  cotton  was  on  average  0.48 
of  the  seasonal  pan  evaporation  and  0.76  of  the 
annual  irrigation  plus  rainfall  amount.  The  method 
appears  to  be  suitable  for  use  in  selected  semi-arid 
and  arid  areas  with  relatively  uniform  soils  and 
deep  water  tables.  (Author's  abstract) 
W87-06296 


STUDY  OF  EVAPORATION  FROM  TROPICAL 
RAIN  FOREST  -  WEST  JAVA, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder,  I.  R.  Wright,  and  D.  Murdiyarso. 
Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p   13-31,  December,    1986.   10  fig,  2  tab,  31   ref. 

Descriptors:  'Evapotranspiration,  'Hydrologic 
budget,  'Model  studies,  'Evaporation,  'Tropical 
rain  forest,  'Interception,  Java,  Soil  moisture,  Sto- 
chastic wetting  function,  Net  rainfall,  Statistical 
models,  Transpiration. 

Measurements  of  transpiration  and  interception 
loss  were  made  from  a  region  of  secondary  low- 
land tropical  rain  forest  located  in  the  Janlappa 
nature  reserve,  West  Java,  using  soil  physical  and 
water  balance  methods.  For  the  period  of  observa- 
tion, the  mean  daily  transpiration  rate  was  2.6  mm/ 
day  (soil-moisture  tensions  were  <  1  bar),  a  rate 
which  would  be  obtained  with  a  constant  surface 
resistance  of  120  s/m.  Interception  models  of  the 
Rutter  type,  in  which  net-rainfall  rate  is  related 
uniquely  to  canopy  storage,  were  unsatisfactory. 
Better  results  were  obtained  with  models  using  a 
stochastic  wetting  function.  Measurements  of  rain 
and  net  rainfall  indicated  that  interception  losses 
were  21%  of  the  gross  rainfall.  The  calculated 
total  evaporation  from  the  site  for  the  year  from 
August  1980  to  July  1981  was  1481  mm  (886  mm 
transpiration  and  595  mm  interception),  a  value  for 
which  the  latent  heat  requirement  is  identical  to 
the  measured  net  radiational  input  to  the  site.  (Au- 
thor's abstract) 
W87-06375 


WHAT  ARE  THE  LEVITTS  ON  FOREST  EVAP- 
ORATION -  A  FURTHER  COMMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
I.  R.  Calder. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p  33-36,  December,  1986.  10  ref. 

Descriptors:    'Evaporation,    'Evapotranspiration, 
•Forests,  'Atmospheric  water,  Feedback. 

The  interaction  between  the  evaporation  from  wet 
forests  and  atmospheric  conditions  is  discussed. 
Consideration  of  the  (limited)  relevant  evidence 
suggests  that,  although  firm  conclusions  are  not 
possible,  it  is  unlikely  that  the  'feedback'  is  as 
strong  as  that  proposed  by  Morton.  Experimental 
studies  are  proposed  to  investigate  this  important 
phenomenon.  (Author's  abstract) 
W87-06376 


SPRINGTIME   EVAPORATION   FROM   BARE 
AND  STUBBLE-COVERED  SODL, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

L.  J.  Brun,  J.  W.  Enz,  J.  K.  Larsen,  and  C. 

Fanning. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.  41,  No.  2,  p  120-122,  March-April  1986.  3  fig, 

1  tab,  7  ref. 


WATER  CYCLE— Field  2 


Descriptors:  *Soil  cover,  'Evaporation,  "Model 
studies,  "Soil  surfaces,  'Precipitation,  Wind,  Statis- 
tical models,  Solar  radiation,  Temperature. 

Differences  in  cumulative  evaporation  from  a  bare 
soil  and  a  stubble-covered  surface  were  related  to 
precipitation  amount  and  frequency.  For  relatively 
infrequent  and  small  precipitation  events  there  was 
little  or  no  difference  in  cumulative  evaporation. 
However,  larger  and  more  frequent  precipitation 
events  resulted  in  less  cumulative  evaporation  from 
soil  protected  by  stubble.  Simple  statistical  models 
using  wind,  air  temperature,  and  solar  radiation 
explained  63%  and  69%,  respectively,  of  the  varia- 
tion in  evaporation  from  the  stubble-covered  and 
bare  soil  surfaces,  the  day  after  precipitation 
events.  Wind  was  the  most  significant  factor.  Most 
evaporative  loss  was  from  the  1-cm  layer  during 
the  day  after  precipitation,  with  a  steady  evapora- 
tive rate  of  about  0.05  cm/day  occurring  2  to  3 
days  later.  (Author's  abstract) 
W87-064O0 

TROPICAL  DEFORESTATION  AND  EVAPO- 
TRANSPntATION, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 
J.  C.  Luvall,  G.  Parker,  and  C.  Jordan. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985.  San  Juan,  Puerto  Rico.  1985.  p  7-10,  2  tab,  3 
ref. 

Descriptors:  *Tropical  regions,  *  Deforestation, 
•Evapotranspiration,  Logging,  Clear-cutting,  For- 
estry, Precipitation,  Soil  water. 

Tropical  deforestation  may  have  the  potential  to 
alter  global  or  regional  climate.  One  of  the  param- 
eters need  by  modelers  attempting  to  predict  cli- 
matic change  is  the  rate  at  which  evapotranspira- 
tion (ET)  recovers  following  cutting  of  tropical 
forests.  The  objective  of  this  study  was  to  deter- 
mine this  parameter  for  one  of  the  disturbances  in 
tropical  forests,  clear  cut  logging.  The  forest,  as 
classified  by  the  Holdridge  Life  Zone  System,  is 
geographically  and  bioclimatically  in  a  transition 
between  Tropical   Wet   Forest   and   Premontane 
Wet  Forest  life  zones.  The  mean  annual  precipita- 
tion is  4007  mm  +  or  -  743  mm  (n  =  26  years). 
The  canopy  of  the  plot  was  dominated  by  Penta- 
clethra    macroloba    with    Euterpe    macrospadix 
present  in  the  subcanopy  and  had  a  total  basal  area 
of  40.5   sq  m/ha.   Daily  evapotranspiration   was 
measured  using  the  Penman-Monteith  evaporation 
equation,  which  integrates  both  the  environmental 
and  plant  factors  important  in  determining  evapo- 
transpiration. Soil  moisture  was  monitored  using 
12  paired  soil  tensiometers  at  40  and  90  cm  depth. 
Data  were  collected   from   the  control  primary 
forest  for  six  months  preceeding  the  cut  and  con- 
tinued for  six  months  after  the  cut  for  both  the 
control  forest  and  the  cut  area.  The  most  signifi- 
cant finding  was  that  five  to  six  months  after 
cutting,  the  monthly  total  ET  from  the  cut  area 
was  only  about  20-23%  less  than  from  the  primary 
forest  canopy.  The  results  indicated  that  if  these 
forests  are  allowed  to  recover  following  this  type 
of  cutting  ET  quickly  recovers.  Clear  cut  logging 
followed  by  abandonment  and  no  disturbance  is 
relatively  rare  in  the  tropics.  Results  probably  rep- 
resent a  relatively  short  recovery  time  for  ET 
compared  to  other  types  of  disturbances.  (See  also 
W87-06455)  (Lantz-PTT) 
W87-06457 

2E.  Streamflow  and  Runoff 


ENERGY   SOURCES    FOR   DLTR1TIVOROUS 
FISHES  IN  THE  AMAZON, 

Instituto    Nacional    de    Pesquisas    da    Amazonia, 

Manaus  (Brazil). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06017 


ogy  and  Pharmacology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06036 


TRACE  METAL  TRANSPORT  IN  TWO  TRIBU- 
TARIES OF  THE  UPPER  CHESAPEAKE  BAY: 
THE  SUSQUEHANNA  AND  BUSH  RIVERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06060 


COMPARATIVE  TOXICOLOGICAL  STUDY 
ON  PHOE  (ESOX  LUCIUS  L.)  FROM  THE 
RJVER  RHINE  AND  RIVER  LAHN, 

Marburg  Univ.  (Germany,  F.R.).  Inst,  of  Toxicol- 


DEVELOPMENT  OF  THE  TWO-DIMENSION- 
AL FNTERRILL  FLOW  COMPONENT  FOR 
AGRICULTURAL  RUNOFF  MODELS, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

E.  C.  Pogge,  A.  D.  Parr,  and  S.  A.  Limback. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131785/ 
AS,  Price  codes:  A08  in  paper  copy,  A01  in  micro- 
fiche. Kansas  Water  Resources  Research  Institute, 
Lawrence,  Contribution  No.  250,  September  1985. 
150  p,  43  graphs,  11  ref,  2  append.  Contract  No. 
14-08-0001-G907,  Project  No.  USGS  G907-O5. 

Descriptors:  *Interrill  flow,  *Agricultural  runoff, 
Overland  flow,  Model  studies,  Hydrologic  models, 
Finite  element  analysis,  Pesticide  transport  models, 
Two-dimensional  flow. 

Current  models  of  pesticide  transport  are  based  on 
one-dimensional  overland  flow  models  which  do 
not  account  for  the  presence  of  rills.  Rills  generate 
two-dimensional  flow  regimes  in  the  regions  be- 
tween the  rills.  Herein  are  there  models  for  solving 
the  two-dimensional  flow  regime  generated  by  a 
constant  rainfall  on  a  uniform  inter-rill  region. 
Two  of  the  models,  the  transient  and  steady-state 
cases,  involved  applying  finite  element  methods  to 
systems  of  partial  differential  equations  (Navier- 
Stokes).  The  finite  element  methods  used  were 
unsuccessful  in  obtaining  solutions.  The  third 
model  is  based  on  the  assumption  that  if  the  dura- 
tion of  constant  rainfall  and  the  longitudinal  length 
of  a  uniform  inter-rill  area  are  both  long  enough, 
then  at  some  location,  the  longitudinal  discharge  is 
constant;  i.e.,  the  lateral  outflow  into  the  rill  is 
equal  to  the  lateral  inflow  due  to  rainfall,  per  unit 
length.  This  condition  produces  a  region  that  is 
longitudinally  uniform  (l.u.),  that  is,  along  any 
longitudinal  line,  the  velocity  and  depth  of  flow 
are  constant.  The  resulting  l.u.  model  is  a  system  of 
ordinary  differential  equations  which  are  success- 
fully solved  by  an  initial  value  predictor/corrector 
method,  to  give  the  2-D  velocity  components  and 
water  depth  along  any  longitudinal  line.  Results 
show  that,  except  under  extreme  conditions,  the 
interrill  l.u.  flow  regime  is  laminar.  The  small 
water  depths  produced  by  l.u.  flow  imply  that  l.u. 
flow  is  a  good  approximation,  even  if  the  total 
longitudinal  length  of  an  interrill  area  is  less  than 
the  relatively  long  longitudinal  distance  of  travel 
of  l.u.  streamlines  generated  by  the  l.u.  model.  This 
model  can  be  incorporated  into  agricultural  runoff 
models  in  order  to  account  more  accurately  for  the 
flow  regime  produced  by  rills.  (Pogge- 
KSU.WRRI) 
W87-06096 

SECONDARY  CIRCULATION  IN  NATURAL 
STREAMS, 

Illinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

M.  Demissie,  T.  Soong,  N.  G.  Bhowmik,  W.  P. 
Fitzpatrick,  and  W.  H.  C.  Maxwell. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131702/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  UIUC-WRC-86-200,  WRC  Research 
Report  No.  200,  July  1986.  93  p,  38  fig,  4  tab,  59 
ref.  Contract  No.  INT  14-08-0O01-G9O4,  Project 
No.  USGS  G9O4-02. 

Descriptors:  "Computer  models,  "Secondary  cir- 
culation, "Streams,  Data  acquisition,  Model  stud- 
ies, Secondary  current,  Transverse  current,  Veloc- 
ity, Illinois,  Sangamon  River,  Data  collection. 


Streamflow  and  Runoff— Group  2E 

Secondary  circulation  which  is  sometimes  referred 
to  as  secondary  flow,  secondary  current  or  trans- 
verse current  is  an  important  phenomenon  in  natu- 
ral streams  and  plays  an  important  role  in  many 
natural  processes  in  streams  such  as  stream  channel 
meander,  bank  erosion,  bed  scour,  resuspension, 
and  movement  of  sediment.  Secondary  circulation 
is  that  component  of  flow  which  is  not  in  the  main 
flow  direction  and  is  small  as  compared  to  the 
main  flow  velocity.  A  computerized  data  collec- 
tion system  for  secondary  circulation  data  acquisi- 
tion in  natural  streams  was  developed  and  utilized 
in  the  field.  The  system  includes  an  electromagnet- 
ic current  meter,  a  micro-computer,  an  interface 
between  the  computer  and  the  current  meter,  and  a 
specially  designed  supporting  structure.  Secondary 
circultion  data  was  collected  in  the  Sangamon 
River  near  Mahomet,  Illinois,  utilizing  the  data 
collection  system.  A  mathematical  model  for  sec- 
ondary circulation  based  on  an  existing  model  has 
been  developed  and  tested  against  the  data  collect- 
ed in  the  field.  Model  results  generally  reproduce 
similar  secondary  circulation  patterns  as  observed 
from  the  field  data  but  over-estimate  the  magni- 
tudes of  the  velocities.  (Stout-IL  WRC) 
W87-06100 


STATE  OF  THE  ART  IN  HYDROLOGIC  FORE- 
CASTING: WHAT  NEXT, 

For  primary  bibliographic  entry  see  Field  2A. 
W87-06240 


APPLICATION  OF  STREAMFLOW  FORE- 
CASTS TO  OPERATING  A  MULTI-RESER- 
VOIR SYSTEM  EV  CENTRAL  ARIZONA, 

HyMet  Co.,  Seattle,  WA. 
W.  Tangborn,  J.  L.  Keane,  and  K.  M.  Leytham. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  73- 
81,  4  fig,  lref. 

Descriptors:  "Streamflow,  "Forecasting,  "Reser- 
voir operations,  "Arizona,  "Salt  River,  "Verde 
River,  "Streamflow  forecasting,  Model  studies, 
Computer  models,  HYMET,  Simulation  analysis, 
Hydrologic  models. 

A  short-term  streamflow  forecasting  model  that 
uses  only  standard  meteorological  observations 
(daily  precipitation  and  temperature)  has  been  de- 
veloped for  the  Salt  and  Verde  Rivers,  to  be  used 
by  the  Salt  River  Project  for  reservoir  manage- 
ment. The  HYMET  Model  is  designed  to  forecast 
mean  six  hourly  stream  discharges  for  forecast 
periods  of  36-72  hours  usinng  six  hourly  forecasts 
of  precipitation  and  temperature.  This  simulation 
model  is  deterministic  and  continuously  calculates 
the  watersheds'  snowpack  water  content,  snow 
covered  area,  soil  moisture  storage  and  other  hy- 
drologic variables  that  affect  stream  discharge.  Six 
precipitation  stations  and  three  temperature  sta- 
tions were  selected  to  represent  the  climate  in  the 
two  watersheds.  Six  hour  data  are  used  when 
available.  At  other  times,  daily  precipitation  is 
averaged  by  assigning  pre-determined  weights  to 
each  station,  then  it  is  disaggregated  into  six  hour 
increments  using  frequency  distributions  of  daily 
precipitation  in  this  region.  Six  hour  mean  tem- 
peratures are  obtained  by  constructing  a  sinusoidal 
temperature  distribution  from  the  daily  maximums 
and  minimums.  Real  time  applications  of  the  model 
will  allow  the  operator  to  adjust  the  initial  water- 
shed conditions  prior  to  the  storm.  Precipitation 
and  temperature  forecasts  can  be  varied  to  produce 
a  probable  range  of  discharges.  (See  also  W87- 
06238)  (Author's  abstract) 
W87-06247 


ANALYSIS  OF  SEASONAL  VOLUME 
STREAMFLOW  FORECAST  ERRORS  IN  THE 
WESTERN  UNITED  STATES, 

Soil  Conservation  Service,  Portland,  OR. 
B.  A.  Shafer,  and  J.  M.  Huddleston. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement,  Proceedings  of  a  Symposium  held   in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  117- 
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126,  10  fig,  2  tab,  10  ref. 

Descriptors:  'Seasonal  variation,  •Streamflow 
forecasting,  'Data  interpretation.  Forecasting,  Sta- 
tistical analysis,  Streamflow,  Long-term  planning, 
Statistical  methods. 

A  database  comprising  some  50,000  seasonal 
streamflow  forecast  errors  from  10  states  in  the 
Western  U.S.  was  assembled.  Over  500  individual 
forecast  points  were  represented.  These  data  were 
analyzed  to  establish  mean  error  values,  character- 
ize error  distribution,  relate  average  error  to  natu- 
ral variability  in  streamflow,  and  examine  trends  in 
forecast  skill.  Mean  forecast  errors  were  calculated 
for  each  state.  The  average  April  1  forecast  error 
for  the  Western  U.S.  is  about  19%.  Forecast  errors 
were  found  to  be  evenly  divided  between  positive 
and  negative  categories  and  approximately  normal- 
ly distributed.  An  equation  was  developed  describ- 
ing average  state  forecast  error  as  a  function  of 
average  streamflow  coefficient  of  variation.  This 
equation  explained  97%  of  the  variance  in  average 
state  forecast  error.  A  downward  trend  in  forecast 
accuracy  was  not  conclusively  proven.  However, 
about  a  10%  relative  improvement  in  forecasting 
skill  in  recent  years  compared  to  a  long-term  aver- 
age was  inferred.  (See  also  W87-06238)  (Author's 
abstract) 
W87-06251 


FORECASTING    SEASONAL    RUNOFF    FOR 

HYDROELECTRIC       OPERATIONS       USING 

SIMULATED  WATER  STORAGE, 

HyMet  Co.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06252 


WATER  MARKETS  FOR  STREAM  FLOW  AUG- 
MENTATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 

For  primary  bibliographic   entry  see  Field   6D. 
W87-06254 


PROGRESS    ON    THE    DELAWARE    RIVER 
CLEAN-UP  PROGRAM, 

Philadelphia  Water  Dept.,  PA. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06271 


EVALUATION  OF  SOME  REAL-TIME  TECH- 
NIQUES FOR  CONTROLLING  COMBINED 
SEWER  OVERFLOWS, 

Quebec  Univ.,  Montreal.  Dept.  of  Physics. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-06284 


RTVER  BASIN  WATER  QUALITY  MONITOR- 
ING NETWORK  DESIGN, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06285 


SEPARATION  OF  A  STORM  HYDROGRAPH 
INTO  RUNOFF  COMPONENTS  BY  BOTH 
FILTER  SEPARATION  AR  METHOD  AND  EN- 
VIRONMENTAL ISOTOPE  TRACERS, 

Tokyo  Inst,  of  Tech.  (Japan).  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  2A. 
W87-06298 


TRANSPORT  OF  TRACER  GRAVELS  ON  A 
COASTAL  CALIFORNIA  RTVER, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06299 


DISCRETE  KERNEL  SIMULATION  MODEL 
FOR  CONJUNCTIVE  MANAGEMENT  OF  A 
STREAM-AQUIFER  SYSTEM, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 


ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06302 


NON-LINEAR  RUNOFF  ROUTING  -  A  COM- 
PARISON OF  SOLUTION  METHODS, 

Rhodes  Univ.,  Grahamstown  (South  Africa).  Hy- 

drological  Research  Unit. 

D.  A.  Hughes,  and  H.  C.  Murrell. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 

339-347,  July  30,  1986.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Model  studies,  'DVERK,  'Mathe- 
matical equations,  'Runoff,  'Rainfall-runoff  rela- 
tionships, 'Rainfall,  Storage,  Reservoir  storage, 
Precipitation,  Rain,  Performance  evaluation. 

Solutions  the  non-linear  input-storage-discharge 
model  were  investigated  with  respect  to  their  ac- 
curacy and  efficiency,  using  four  different  meth- 
ods. As  there  are  no  analytical  solutions,  except 
when  n  =  1/2  or  1,  solutions  were  obtained  nu- 
merically. The  acceptability  of  the  different  meth- 
ods depended  upon  the  time  step  over  which  the 
equations  were  solved  as  well  as  the  value  of  the 
parameters  involved.  Three  of  the  methods  have 
been  reported  in  the  literature  and  previously  used 
in  deterministic  catchment  model  formulations. 
The  fourth  is  based  upon  an  I.M.S.L.  subroutine, 
DVERK,  and  proved  to  be  the  most  accurate  and 
efficient.  (Author's  abstract) 
W87-06303 


STUDY  OF  SOJX  EROSION  ON  VERTISOLS 
OF     THE     EASTERN     DARLING     DOWNS, 
QUEENSLAND.   U:   THE   EFFECT  OF   SOIL, 
RAINFALL,    AND    FLOW    CONDITIONS    ON 
SUSPENDED  SEDIMENT  LOSSES, 
Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06386 


SPRING  RUNOFF  RETENTION  IN  PRAHUE 
POTHOLE  WETLANDS, 

South  Dakota  Cooperative  Fishery  Research  Unit, 

Brookings. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06401 


ORGANOCHLORINE  INSECTICIDES  IN 
TROUT,  SALMO  TRUTTA  FARIO  L.,  TAKEN 
FROM  FOUR  RIVERS  IN  LEON,  SPAIN, 

Universidad  de  Leon  (Spain).  Dept.  of  Biochemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06423 


SEASONAL  TOXICITY  OF  AMMONIA  TO 
FTVE  FISH  AND  NINE  INVERTEBRATE  SPE- 
CIES, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06427 


RESTORATION  OF  RIVERS  AND  STREAMS: 
THEORIES  AND  EXPERIENCE. 

For  primary  bibliographic   entry   see   Field   5G. 
W87-06435 


WATER  QUALITY  RESTORATION  AND  PRO- 
TECTION IN  STREAMS  AND  RIVERS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For   primary  bibliographic  entry   see   Field   5G. 

W87-06436 


USE  OF  MEANDER  PARAMETERS  IN  RE- 
STORING HYDROLOGIC  BALANCE  TO  RE- 
CLAIMED STREAM  BEDS, 

Wyoming  Univ.,  Laramie.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-06437 


RIPARIAN  REVEGETATION  AS  A  MITIGAT- 
ING PROCESS  IN  STREAM  AND  RIVER  RES- 
TORATION, 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 
For   primary  bibliographic   entry   see   Field   5G. 

W87-06438 


MECHANISMS  OF  COLONIZATION  AND 
HABITAT  ENHANCEMENT  FOR  BENTHIC 
MACROINVERTEBRATES  IN  RESTORED 
RIVER  CHANNELS, 

Tulsa  Univ.,  OK.  Faculty  of  Natural  Sciences. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06439 


RUNOFF    DISPOSAL    IN    THE    LIMESTONE 
REGION  OF  NORTHERN  P.R., 

Geotec,  Caparra  Heights,  PR. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06461 


GENERAL  HYDROLOGY  AND  WATER  QUAL- 
ITY OF  LAYOU  RTVER  IN  DOMINICA  BUC- 
CAMENT  RTVER  IN  ST.  VINCENT,  AND 
TROUMASSEE  RTVER  IN  ST.  LUCIA,  BRIT- 
ISH WEST  INDIES, 
P.  L.  Diaz,  A.  Lugo,  and  W.  McDowell. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  46-49,  3  fig,  2  tab,  2 
ref. 

Descriptors:  'Streamflow,  'Layou  River,  'Bucca- 
ment  River,  'Troumassee  River,  'St.  Vincent,  'St. 
Lucia,  'Dominica,  'Rainfall-runoff  relationships, 
Hydrologic  properties,  Watersheds,  Resources  de- 
velopment, Suspended  sediment,  Water  quality. 

A  2-year  water  resources  investigation  to  collect 
baseline-hydrologic  data  in  the  Caribbean  Islands 
of  Dominica,  St.  Vincent  and  St.  Lucia,  was  initiat- 
ed in  October  1983.  Three  watersheds  were  select- 
ed, one  from  each  island  to  define  the  annual 
variation  of  principal  chemical  constituents  of  river 
waters,  and  suspended  sediment  concentrations 
with  changes  in  streamflow.  Continuously-record- 
ing gages  were  established  on  each  watershed  to 
monitor  streamflow  and  rain  gage.  Water  samples 
were  collected  on  a  regular  basis  for  sediment  and 
chemical  analyses.  Based  on  nine  months  of 
record,  the  average  monthly  discharge  of  these 
watersheds  were:  290  cu  ft/sec  in  Layou  River, 
Dominica;  32  cu  ft/sec  in  Buccament  River,  St. 
Vincent,  and  20  cu  ft/see  in  Troumassee  River,  St. 
Lucia.  Rainfall  is  relatively  high  as  compared  to 
Caribbean  Islands  and  varies  from  60  in/yr  in  the 
coastal  plains  to  200  in/yr  in  the  interior.  Suspend- 
ed sediment  concentrations  range  from  0  mg/L  to 
654  mg/L.  Preliminary  water  quality  analyses  indi- 
cate that  waters  from  the  watersheds  could  be 
similar  to  that  of  rainforest  areas  in  Puerto  Rico. 
(See  also  W87-06455)  (Lantz-PTT) 
W87-06465 


FLOODS  OF  APRTL  18,  1983  ON  ST.  THOMAS 
AND  ST.  JOHN,  U.S.  VIRGIN  ISLANDS, 

R.  E.  Curtis. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  90-95,  5  fig,  1  tab,  4 
ref. 

Descriptors:  'Floods,  'St.  Thomas,  'St.  John, 
•Virgin  Islands,  'Rainfall-runoff  relationships, 
Flood  damage,  Flood  forecasting.  Flooding,  Sedi- 
ment transport. 

Severe  flooding  as  a  result  of  intense  rainfall  oc- 
curred in  St.  Thomas  and  St.  John,  U.S.  Virgin 
Islands  on  April  18,  1983.  Rainfall  intensities  of  2.5 
in/hr,  and  more  than  16  in  in  18  hrs  were  recorded 
at  St.  Thomas  and  St.  John.  The  almost  instantane- 
ous niiioff  turned  the  usually  dry  streams  on  both 
islands  into  raging  rivers  of  sediment-laden  water 
and  debris.  The  flood  heights  were  measured  at  the 
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two  stream-gaging  stations  on  St.  Thomas  and  the 
one  on  St.  John.  Based  on  data  for  similar  streams 
in  Puerto  Rico,  flooding  of  this  magnitude  can  be 
expected  to  occur  on  the  average  less  than  once 
every  one-hundred  years.  The  effects  of  sediment 
and  debris  on  the  flood  peaks  cannot  be  fully 
evaluated  because  of  lack  of  data.  However,  it  is 
likely  that  runoff  rates  and  volumes  are  subject  to 
more  error  than  normal  because  of  the  unknown 
effects  of  these  factors.  Federal  Emergency  Man- 
agement Administration  officers  estimated  the 
damages  on  St.  Thomas  and  St.  John  at  3.5  million 
dollars  to  structures  and  contents,  5  million  dollars 
to  public  works  and  schools,  and  4  million  dollars 
to  roads,  bridges  and  culverts.  (See  also  W87- 
06455)  (Lantz-PTT) 
W87-06474 


EFFECT    OF    CHANGE    IN    LANDUSE    ON 

DESIGN  FLOODS  OF  RURAL  CATCHMENTS 

OF  SEMI-ARTD  NORTH-EAST  BRAZIL, 

Universidade    Federal   da   Paraiba,    Joao   Pessoa 

(Brazil). 

For  primary  bibliographic  entry  see  Field  4C. 
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QUANTTFYTNG  FLOOD  DISCHARGES  IN 
MOUNTAINOUS  TROPICAL  STREAMS, 

V.  B.  Sauer,  R.  E.  Curtis,  L.  Santiago-Rivera,  and 
R.  Gonzalez. 

TN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p   104-108,  9  ref. 

Descriptors:  *Flood  discharge,  'Mountains, 
•Flood  flow,  'Mathematical  studies,  'Step-back- 
water method,  'Stage-discharge  relations,  Tropical 
regions,  Surface  runoff,  Mathematical  equations, 
Flow  rates. 

Many  tropical  island  streams  flow  in  high  gradient, 
rough  channels.  Trees  and  large  boulders  are  not 
uncommon  in  these  channels,  and  flow  during 
floods  is  typically  turbulent  and  unstable.  To  pro- 
vide needed  hydrologic  data  in  the  tropics,  it  is 
important  that  flood  discharges  and  hydrographs 
be  determined  for  many  sites.  Several  problems 
make  it  difficult,  if  not  impossible,  to  measure  flood 
flows  by  the  conventional  method  of  depth  sound- 
ing and  current  meter.  High  velocity  and  excessive 
turbulence  results  in  inaccuracies  of  depth  and 
velocity.  Rapid  changes  in  stage  do  not  allow 
sufficient  time  to  traverse  the  stream  for  a  conven- 
tional current-meter  measurement.  The  step-back- 
water method  of  computing  water-surface  profiles 
can  be  used  to  develop  stage-discharge  relations  in 
mountainous  tropical  streams.  The  method  is  espe- 
cially useful  where  conventional  current-meter 
measurements  cannot  be  obtained.  Based  on  this 
and  other  studies,  the  step-backwater  ratings 
should  be  accurate  to  within  15  to  20%.  A  possible 
enhancement  to  the  method  is  a  direct  computation 
of  the  Manning  roughness  coefficient.  A  simplified 
slope-area  method,  which  does  not  require  an  esti- 
mate of  Manning's  roughness  coefficient,  can  be 
used  to  compute  flood  discharges  in  uniform  chan- 
nels where  httle  or  no  overbank  flow  occurs.  Ac- 
curacy may  be  equivalent  to  the  conventional 
slope-area  method.  More  study  is  needed  to  further 
develop  this  method  for  use  in  the  tropics.  (See 
also  W87-06455)  (Lantz-PTT) 
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HYDROLOGIC     SOLUTION     FOR     URBAN 
FLOODING  TN  TERESTNA,  BRAZIL, 

For  primary  bibliographic  entry  see  Field  4A. 
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APPROACH  TO  FLOOD  SIMULATION  OF 
COMPLEX  FLOODPLATNS, 

Army  Engineer  District,  Jacksonville,  FL. 
J.  E.  Gurule. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p   114-118,  7  ref. 

Descriptors:  'Simulation  analysis,  'Flood  dis- 
charge, 'Flood  plains,  'Model  studies,  'Mathemat- 


ical studies,  Flood  channels,  Flood  control,  Mathe- 
matical models,  Computer  models. 

Simulating  the  hydrodynamics  of  flood  events, 
whether  actual  or  ypothetical,  on  large  and  com- 
plex floodplains,  can  present  difficult  problems  to 
the  analyst.  Flood  discharges  that  exceed  main 
channel  capacities  and  are  influenced  by  floodplain 
irregularities  such  as  discontinuous  levees,  diver- 
sion, split  flows,  unusual  topography,  can  be  ex- 
tremely difficult  to  model  mathematically  using 
one-dimensional  methodologies.  Under  these  cir- 
cumstances, flood  events  are  better  analyzed  by 
methods  that  can  account  for  flow  variations  as 
they  exist  and  not  'averaged'  to  fit  traditional  one- 
dimensional  procedures.  The  goal  of  this  paper  is 
to  present  an  approach  that  addresses  these  condi- 
tions with  a  measure  of  authenticity  by  mathemati- 
cally describing  these  variations  in  a  more  realistic 
and  logical  modeling  capability.  The  approach  uti- 
lizes a  link/node  method  that  formulates  into  an 
interconnecting  network  that  forms  a  horizontal 
pseudo-two-dimensional  description  of  a  flood- 
plain.  (See  also  W87-06455)  (Author's  abstract) 
W87-06479 


FLASH-FLOOD  PREDICTION  SYSTEM, 

National  Weather  Service,  Silver  Spring,  MD.  Hy- 
drologic Research  Lab. 
K.  P.  Georgakakos. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  121-124,  14  ref. 

Descriptors:  'Flood  forecasting,  'Flash  floods, 
'Model  studies,  Computer  models,  Simulation 
analysis,  Integrated  Hydrometeorological  Forecast 
System,  Performance  evaluation. 

A  flash-flood  prediction  system,  called  IHFS  (Inte- 
grated Hydrometeorological  Forecast  System), 
was  developed  and  is  undergoing  tests  simulating 
real-time  conditions.  The  system  couples  a  local, 
quantitative  precipitation  forecast  model  with  an 
API  procedure  and  a  channel  router.  An  updating 
mechanism  corrects  the  model  states  in  real-time 
utilizing  observed  precipitation  and  discharge  data. 
The  system  is  suitable  for  implementation  at  the 
local  site  on  mini-  or  micro-computers.  Optimal 
system  performance  is  attained  when  high  frequen- 
cy data  are  obtained  from  both  precipitation  and 
stage  (or  discharge)  automated  sensors  in  real  time. 
IHFS  is  expected  to  be  particularly  useful  in  tropi- 
cal climates  due  to  the  capability  of  the  precipita- 
tion component  to  model  convective  storms  better. 
With  minor  modifications,  IHFS  can  be  used  for 
the  prediction  of  urban  flooding.  (See  also  W87- 
06455)  (Lantz-PTT) 
W87-O6480 


MODELING  VTRGIN  ISLANDS  FLOOD  HY- 
DROLOGY USING  HYMO, 

CH2M  Hill,  Inc.,  Gainesville,  FL. 
J.  E.  Scholl,  and  R.  L.  Wycoff. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
San  Juan,  Puerto  Rico.  1985.  p  139-142,  2  tab,  7 
ref. 

Descriptors:  'Flooding,  'Hydrologic  models, 
'Virgin  Islands,  'Computer  models,  Mathematical 
studies,  Streamflow,  'Rainfall-runoff  relationships, 
Flood  hydrograph,  Model  studies,  Watersheds. 

A  significant  potential  for  flooding  problems  exists 
on  many  Caribbean  islands.  Two  types  of  flooding 
conditions  may  occur  either  independently  or  in 
combination:  coastal  or  inland  flooding.  This  paper 
deals  only  with  inland  or  riverine  based  flooding. 
In  the  U.S.  Virgin  Islands,  the  potential  for  inland 
flooding  is  strengthened  by  the  steep  mountain 
slopes,  a  dominance  of  clay  soils,  the  absence  of 
perennial  streamflow  and  the  potential  for  high 
volume  and  intense  rainfall.  These  natural  factors 
combine  with  man's  tendency  to  develop  the  valu- 
able flat  lands  adjacent  to  many  inland  stream 
channels  which  lias  resulted  in  frequent  flood 
damage  during  the  past  10  years.  To  develop  a 
consistent  basis  for  evaluating  existing  flooding 


problems  and  for  planning  activities  to  reduce 
future  flood  damage,  a  watershed  modeling  project 
was  initiated  in  1979  by  the  Disaster  Programs 
Office  of  the  Territory.  The  procedures  utilized  to 
model  flood  hydrology  in  the  U.S.  Virgin  Islands, 
using  the  HYMO  computer  program  for  modeling 
runoff  and  sediment  yield  from  watersheds  are 
summarized.  The  results  of  hydrograph  analyses 
performed  using  observed  streamflow  data  the 
status  off  watershed  modeling  performed  to  date 
are  presented.  (See  also  W87-06455)  (Author's  ab- 
stract) 
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SAN  LORENZO  RIVER  SEDIMENTATION 
STUDY:  NUMERICAL  MODEL  INVESTIGA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Hydraulics  Lab. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-06528 


PERSPECTIVE  ON  STREAM  COMMUNITY 
ORGANIZATION,  STRUCTURE,  AND  DEVEL- 
OPMENT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06559 
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MULTICRJTERIA  MANAGEMENT  OF 
GROUNDWATER  QUALITY  UNDER  UNCER- 
TAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06099 


GROUNDWATER    CONTAMINATION    PROB- 
LEM AND  RELATED  RESEARCH, 

Texas  Univ.   at  Austin.   Biomedical  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06156 


GROUNDWATER      POLLUTION      MICROBI- 
OLOGY. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06201 


GROUNDWATER      POLLUTION     MICROBI- 
OLOGY: THE  EMERGING  ISSUE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

For  primary  bibliographic  entry  see  Field  5B. 
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ELEMENTS  OF  SOIL  SCIENCE  AND 
GROUNDWATER  HYDROLOGY, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

H.  Bouwer. 

IN:   Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p  9- 

38,  14  fig,  1  tab,  30  ref. 

Descriptors:  'Groundwater,  'Soil  water, 
'Groundwater  movement,  Groundwater  deple- 
tion, Groundwater  recharge,  Vadose  water, 
Aquifers,  Soil  types,  Soil  classification, 
Wastewater  treatment,  Groundwater  management. 

Groundwater  has  only  recently  evolved  from  a 
'secret  and  occult  substance  emanating  from  the 
bowels  of  the  earth'  to  the  more  clearly  under- 
stood water  resource  that  it  is  today.  In  the  United 
States  alone,  groundwater  supplies  about  25%  of 
all  water  used.  Sixty-nine  percent  of  the  ground- 
water pumped  is  for  irrigation,  14%  is  for  industry, 
13%  is  for  urban  drinking  water,  and  5%  is  for 
rural  drinking  water.  About  50%  of  the  population 
in  the  United  States  relies  on  groundwater  for 
drinking  and  75%  of  municipal  water  supply  sys- 
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terns  use  groundwater.  This  chapter  summarizes 
aspects  of  soil  science  and  groundwater  hydrology 
with  special  reference  to  the  occurrence,  move- 
ment, and  survival  of  microorganisms,  through 
discussions  on  topics  such  as:  (1)  vadose  zone  and 
aquifers;  (2)  classification  on  soil  materials;  (3) 
groundwater  quality  and  microorganisms;  (4) 
water  movement;  and  (5)  land  treatment  of 
wastewater  and  groundwater  management.  (See 
also  W87-O96201)  (Lantz-PTT) 
W87-06203 


SOURCES  OF  GROUNDWATER  POLLUTION, 

Texas  Univ.  Medical  School  at  Houston.  Program 
in  Infectious  Diseases  and  Clinical  Microbiology. 
For  primary  bibliographic  entry  see  Field  5B. 
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MICROBIAL  POLLUTANTS:  THEIR  SURVIV- 
AL AND  TRANSPORT  PATTERN  TO 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 
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MICROBIAL  ACTIVITY  IN  MODEL  AQUD7ER 
SYSTEMS, 

Robert   S.    Kerr   Environmental   Research   Lab., 

Ada,  OK. 

J.  Wilson,  and  M.  J.  Noonan. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

117-133,  5  fig,  3  tab,  19  ref. 

Descriptors:  'Microbiological  studies,  *Model 
studies,  'Aquifers,  'Fate  of  pollutants,  Aquifer  sys- 
tems, Microcosms,  Groundwater  quality,  Path  of 
pollutants,  Solute  transport. 

Ideally,  a  natural  system  should  be  studied  directly 
and  in  its  entirety,  so  that  the  components,  process- 
es, and  interactions  that  comprise  its  structure  and 
function  can  be  described  in  a  holistic  and  integrat- 
ed manner.  Unfortunately,  constraints  on  physical 
and  human  resources  make  such  an  approach  un- 
feasible in  many  natural  systems.  This  is  particular- 
ly true  for  the  terrestrial  subsurface.  The  cost  of 
drilling  sampling  wells  or  bore  holes  can  be  inordi- 
nately expensive.  Fortunately,  the  use  of  micro- 
cosms allows  detailed  study  of  the  processes  occur- 
ring in  the  subsurface  environment  without  the 
need  for  a  large  number  of  wells  or  boreholes.  A 
second  advantage  of  microcosms  is  their  flexibility. 
The  components  of  a  microcosm  can  be  tailored  to 
focus  on  particular  processes  or  interactions.  As  a 
result,  the  design  of  a  microcosm  is  usually  keyed 
to  the  purpose  of  a  particular  study.  Here,  a  sub- 
surface, environmental  microcosm  is  studied  to 
learn  about  microbial  activities  in  aquifer  systems. 
Variability  of  conservative  groundwater  quality, 
variation  in  solutes  in  groundwater  from  igneous 
rocks,  survival  of  bacteria  in  groundwater,  and 
microcosms  as  physical  models  and  their  rational 
design,  are  all  discussed.  (See  also  W87-06201) 
(Lantz-PTT) 
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HEALTH  ASPECTS  OF  GROUNDWATER  POL- 
LUTION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 
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MICROBIOLOGICAL  ASPECTS  OF  GROUND- 
WATER POLLUTION  DUE  TO  SEPTIC 
TANKS, 

Mississippi  State  Univ.,  Mississippi  State. 
For  primary  bibliographic  entry  see  Field  5B. 
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LAND  DISPOSAL  OF  SEWAGE  EFFLUENTS 

AND  RESIDUES, 

Agricultural     Research     Service,     Durant,     OK. 

Water  Quality  and  Watershed  Research  Lab. 

For  primary  bibliographic  entry  see  Field  5E. 
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MICROORGANISMS      AS      GROUNDWATER 
TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 
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MICROBIOLOGICAL  SAMPLING  IN  THE  AS- 
SESSMENT OF  GROUNDWATER  POLLU- 
TION, 

Robert   S.   Kerr  Environmental   Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  7A. 
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GROUNDWATER    CONTAMINATION:    DATA 
ANALYSIS  AND  MODELING, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5B. 
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BIOCHEMICAL  INDICATORS  OF  GROUND- 
WATER POLLUTION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Bio- 
chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 
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U.S.  FEDERAL  LEGISLATION   PERTAINING 
TO  GROUNDWATER  PROTECTION, 

National   Water  Well  Association,   Worthington, 

OH. 

For  primary  bibliographic  entry  see  Field   5G. 
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GROUNDWATER  QUALITY  MODELLING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 
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NUMERICAL  MODELLING  OF  GROUND- 
WATER BASENS, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
J.  Boonstra,  and  N.  A.  Ridder. 
International  Institute  for  Land  Reclamation  and 
improvement,  P.O.  Box  45,  6700  AA  Wageningen, 
The  Netherlands.  ILRI  Publication  No.  29,  1981. 
226  p,  71  fig,  27  tab,  41  ref,  3  append. 

Descriptors:  'Groundwater  movement,  'Mathe- 
matical models,  'Groundwater  basins,  'Model 
studies,  Model  studies,  Geohydrology,  Mathemati- 
cal equations,  Irrigation,  Aquifers. 

With  the  advance  of  high-speed  electronic  comput- 
ers, numerical  models  are  being  extensively  used  in 
analyzing  groundwater  flow  problems.  Yet,  confu- 
sion and  misunderstanding  still  surround  their  ap- 
plication, even  though  such  famous  old-timers  as 
Laplace  and  Newton  were  long  ago  applying  nu- 
merical techniques  to  solve  physical  problems.  The 
model  presented  in  this  book  can  be  used  to  predict 
the  impact  of  man's  interference  in  the  hydrologi- 
cal  equilibrium  of  a  groundwater  basin.  It  can 
simulate  the  effects  of  new  irrigation  schemes,  new 
patterns  and  rates  of  groundwater  abstraction,  and 
artificial  recharge  of  the  basin,  and  can  do  so  for 
any  desired  length  of  time.  The  model  can  be 
applied  to  an  unconfined  aquifer,  a  semi-confined 
aquifer,  or  a  confined  aquifer,  or  to  any  combina- 
tion of  these,  provided  that  one  type  passes  lateral- 
ly into  the  other.  The  model  cannot  be  used  for 
multi-aquifer  systems,  i.e.  aquifers  overlying  one 
another  separated  by  impermeable  or  slightly  per- 
meable layers.  Three-dimensional  flow  problems 
cannot  be  studied  by  the  model.  The  primary  aim 
of  this  book  is  to  provide  a  practical  guide  for 
those  involved  in  groundwater  basin  modeling, 
whether  their  training  be  in  geology,  hydrogeo- 
logy,  engineering,  physics,  or  mathematics.  (Lantz- 
PTT) 
W87-06236 


GROUND  WATER  AND  UNDERGROUND 
TANKS:  PAST  PROBLEMS  AND  PRESENT  SO- 
LUTIONS, 

ICF,  Inc.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  5E. 
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CONTROLLING  GROUND  WATER  POLLU- 
TION FROM  SEWAGE  EFFLUENT  DISPOSAL 
IN  THE  TUCSON  AREA, 

Pima  County  Dept.  of  Wastewater  Management, 

Tucson,  AZ. 

For  primary  bibliographic   entry  see  Field   5G 

W87-06290 


CHEMICAL     ENGINEERING     TREATMENTS 
FOR  CONTAMINATED  GROUND  WATER, 

NUS  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry   see   Field   5G. 
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AQUIFER  PROTECTION  PLANS:  PREVENT- 
ING CONTAMINATION  OF  LOCAL  PUBLIC 
WATER  SUPPLIES, 

Lexington-Fayette    Urban    County    Government, 

KY.  Dept.  of  Public  Works. 

For  primary  bibliographic   entry  see   Field   5G. 
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GROUNDWATER  MODEL  OF  THE  BLUE 
RIVER  BASIN,  NEBRASKA  -  TWENTY  YEARS 
LATER, 

Geological  Survey,  Reston,  VA. 

W.  M.  Alley,  and  P.  A.  Emery. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  3/4, 

p.  225-249,  July  1986.  5  fig,  3  tab,  40  ref. 

Descriptors:  'Model  studies,  'Aquifers,  'Ground- 
water, 'Hydrology,  Subsurface  water,  Blue  River 
basin,  Nebraska,  Groundwater  depletion,  Deple- 
tion, Groundwater  recession,  Groundwater  move- 
ment, Prediction. 

Groundwater  flow  models  are  almost  a  routine 
tool  of  the  practicing  hydrologist.  Yet,  little  atten- 
tion is  given  to  true  verification  analysis  of  studies 
using  these  models.  This  paper  examines  predic- 
tions of  water-level  declines  and  streamflow  deple- 
tions that  were  made  using  an  electric  analog 
groundwater  model  of  the  Blue  River  basin  in 
Nebraska.  Analysis  of  the  model's  predictions  sug- 
gests that  the  analog  model  used  too  low  an  esti- 
mate of  net  groundwater  withdrawals,  yet  overes- 
timated water-level  declines.  The  model  predicted 
that  almost  all  of  the  net  groundwater  pumpage 
would  come  from  storage  in  the  Pleistocene  aqui- 
fer within  the  Blue  River  basin.  It  appears  the 
model  underestimated  contributions  of  other 
sources  of  water  to  the  pumpage,  and  the  aquifer 
storage  coefficients  used  in  the  model  were  too 
low.  There  is  some  evidence  that  groundwater 
pumpage  has  had  a  greater  than  predicted  effect  on 
streamflow.  Considerable  uncertainty  about  the 
basic  conceptualization  of  the  hydrology  of  the 
Blue  River  basin  greatly  limits  the  reliability  of 
groundwater  models  developed  for  the  basin.  The 
paper  concludes  with  general  perspectives  on 
groundwater  modeling  gained  from  this  post-audit 
analysis.  (Author's  abstract) 
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BOUNDARY  ELEMENT  •  RANDOM  WALK 
MODEL  OF  MASS  TRANSPORT  EN  GROUND- 
WATER, 

Kansas  State  Geological  Survey,  Lawrence. 

M.  Kemblowski. 

Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  3/4, 

p  305-318,  July  1986.  9  fig,  10  ref. 

Descriptors:  'Model  studies,  'Path  of  pollutants, 
•Groundwater  movement,  'Groundwater,  Subsur- 
face water,  Convection,  Conduction,  Dispersants. 

A  boundary  element  solution  to  the  convective 
mass  transport  in  groundwater  was  presented.  The 
solution  produces  a  continuous  velocity  field  and 
reduces  the  amount  of  data  preparation  time  and 
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bookkeeping.  By  combining  this  solution  and  the 
random  walk  procedure,  a  convective-dispersive 
mass  transport  model  is  obtained.  This  model 
could  be  used  to  simulate  groundwater  contamina- 
tion problems.  The  accuracy  of  the  boundary  ele- 
ment model  was  verified  by  reproducing  the  ana- 
lytical solution  to  a  two-dimensional  convective 
mass  transport  problem.  The  method  has  also  been 
used  to  simulate  a  convective-dispersive  problem. 
(Author's  abstract) 
W87-O6301 


DISCRETE  KERNEL  SIMULATION  MODEL 
FOR  CONJUNCTIVE  MANAGEMENT  OF  A 
STREAM-AQUIFER  SYSTEM, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06302 


NUMERICAL  SIMULATIONS  BASED  ON 
STREAM  FUNCTIONS  AND  VELOCTITES  EM 
THREE-DIMENSIONAL  GROUNDWATER 

FLOW, 

Dienst  Grondwaterverkenning  TNO,  Delft  (Neth- 
erlands). 
W.  Zijl. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 
349-365,  July  1986.  12  fig,  8  ref,  append. 

Descriptors:  *Groundwater  movement,  •Comput- 
er programs,  *Velocity,  *Model  studies,  'Simula- 
tion, Subsurface  water,  Advection,  Streamflow, 
Storm  seepage,  Streams,  Flow,  Performance  eval- 
uation. 

Accurate  determination  of  the  velocity  of  the  car- 
rier fluid  percolating  through  the  porous  medium 
is  extremely  important,  since  the  primary  transport 
mechanism  in  a  subsurface  flow  is  advection.  Com- 
puter-based groundwater  motion  simulators  con- 
ventionally use  pressure  as  the  primary  variable, 
and  after  the  pressure  field  has  been  calculated,  the 
velocity  field  is  determined  by  numerical  differen- 
tiation. Since  this  is  an  unreliable  procedure,  two 
alternatives  are  presented.  The  basic  principles  of 
both  the  stream  functions  approach  and  of  the 
direct  determination  of  the  velocity  field  are  pre- 
sented. The  stream  functions  approach  was  ex- 
tended to  three  dimensions.  A  computer  program 
was  written  for  the  method  of  direct  determination 
of  the  velocity  field.  Numerical  results  are  shown 
for  this  method  and  an  application  of  it  to  deter- 
mine subsurface  flow  systems  is  presented.  Results 
indicate  that  the  direct  determination  of  the  veloci- 
ty field  performs  very  satisfactorily.  (Author's  ab- 
stract) 
W87-06304 


ics  and  Meteorology. 

P.  A.  Tyvand. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 

371-378,  July  1986.  9  ref. 

Descriptors:  'Water  table,  •Groundwater, 
•Waves,  'Porous  media,  'Groundwater  move- 
ment, Permeability,  Hydrology,  Hydrostatic  level, 
Water  level,  Artesian  pressure,  Physical  properties, 
Fracture  permeability,  Geohydrologic  units,  Hy- 
drodynamics. 

Finding  a  criterion  for  the  validity  of  the  hydro- 
static approximation  for  a  fluid  layer  below  a 
porous  layer  in  which  a  free  surface  is  decaying  is 
described.  According  to  the  studies,  hydrostatic 
approximation  breaks  down  for  sufficiently  long 
waves.  Travelling  surface  waves  due  to  the  inertia 
of  the  fluid  layer  are  a  possibility.  Under  favorable 
conditions  such  waves  are  able  to  propagate 
beyond  their  own  wavelength  before  dying  out. 
(See  also  W87-06305)  (Author's  abstract) 
W87-06306 


HYDROGEOLOGY  OF  THE  CENTRAL  MAC- 
KENZIE VALLEY, 

Carleton  Univ.,  Ottawa  (Ontario).  Ortawa-Carle- 

ton  Centre  for  Geoscience  Studies 

F.  A.  Michel. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 

379-405,  July  1986.  9  fig,  4  tab,  25  ref. 

Descriptors:  'Isotope  studies,  'Aquifers,  'Macken- 
zie Valley,  'Geochemistry,  'Geohydrology, 
'Groundwater,  Geology,  Hydrology,  Permafrost, 
Subsurface  water,  Precipitation,  Snow,  Radioiso- 
topes, Frozen  groundwater,  Groundwater  storage. 

Using  chemistry,  field  observations  and  a  general 
knowledge  of  the  geology  in  conjunction  with 
environmental  isotopes  over  100  springs,  seeps  and 
mineralized  ponds  m  the  Mackenzie  Valley  were 
investigated.  Precipitation  (primarily  snowmelt) 
was  the  source  for  all  groundwaters  sampled. 
Chemical  analyses  of  the  waters  reveal  three  major 
components:  Ca(2  +  )  -  S04(2-),  which  dominates, 
Na(+)  -  Cl(-),  and  Ca(2+)  -  Mg(2+)  -  HC03(-). 
The  chemical  data  in  combination  with  (34)S  data 
indicate  that  the  Devonian  Bear  Rock  Formation  is 
the  major  aquifer  throughout  the  valley.  Other 
important  bedrock  aquifers  include  the  Mt.  Kindle, 
Franklin  Mountain  and  Saline  River  formations. 
Recharge  is  directly  into  bedrock  through  solution 
channels  or  karst  systems  within  the  Franklin 
Mountains.  Discharge  from  the  bedrock  units  is 
controlled  by  fold  and  fault  structures.  Permafrost 
is  a  major  factor  controlling  groundwater  recharge 
but  does  not  significantly  affect  the  location  of 
groundwater  discharge.  (Author's  abstract) 
W87-06307 


DECAY  OF  A  DISTURBED  FREE  SURFACE  IN 
A  POROUS  LAYER  WITH  A  SEMI-PERMEA- 
BLE BOTTOM, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Phys- 
ics and  Meteorology. 
P.  A.  Tyvand. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 
367-370,  July  1986.  4  ref. 

Descriptors:  'Groundwater  movement,  'Ground- 
water, 'Mathematical  equations,  'Water  table, 
'Porous  Media,  'Permeability,  Surface  drainage, 
Stagnant  water,  Capillary  water,  Clogging. 

The  gravitational  decay  of  a  free  surface  of  fluid  in 
a  porous  layer  is  examined  in  terms  of  linear 
theory.  Below  the  porous  layer  there  is  a  stagnant, 
a  fluid  layer  with  hydrostatic  pressure.  A  mem- 
brance  is  located  at  the  interface  between  the 
porous  layer  and  the  fluid  layer.  By  varying  the 
membrane  constant  a  smooth  transition  can  be 
found  between  an  open  bottom  and  an  imperme- 
able bottom.  (See  also  W87-06306)  (Author's  ab- 
stract) 
W87-06305 


INFLUENCE  OF  A  BOTTOM  FLUID  LAYER 
ON  THE  DECAY  OF  A  DISTURBED  FREE 
SURFACE  IN  A  POROUS  MEDIUM, 

Norges  Landbrukshoegskole,  Aas.  Dept.  of  Phys- 


CHLOROFORM  SORPTION  TO  NEW  JERSEY 
COASTAL  PLAIN  GROUND  WATER  AQUIFER 
SOLIDS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06310 


SORPTION  OF  LOW-POLARITY  ORGANIC 
COMPOUNDS  ON  OXIDE  MINERALS  AND 
AQUIFER  MATERIAL, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL.  Engineering  and  Services  Lab. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-06350 
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SION  RATES  AND  PORE  SPACE  ACCESSIBIL- 
ITY AT  DEPTH  IN  GRANITE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-06383 


PUMPING  TEST  USING  LARGE-DIAMETER 
PRODUCTION  AND  OBSERVATION  WELLS, 

Komenskeho  Univ.,  Bratislava  (Czechoslovakia). 

Dept.  of  Hydrogeology. 

I.  Mucha,  and  E.  Paulikova. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  157-164,  December,  1986.  3  fig,  14  ref. 

Descriptors:  'Model  studies,  'Groundwater, 
•Pumping  tests,  'Observation  wells,  'Production 
wells,  'Well  storage,  'Aquifers,  Well  diameter, 
Calculations,  Permeability,  Mathematical  models. 

The  course  of  drawdown  during  a  pumping  test 
(and  recovery)  is  influenced  by  diameter  of  the 
production  and  observation  wells.  This  factor 
cannot  be  negligible,  particularly  in  arid  regions 
where  the  proper  estimation  of  storage  coefficient, 
leakage,  and  conductivity  is  the  key  problem  in 
groundwater  investigation.  The  effect  of  well  stor- 
age is  important  in  aquifers  of  low  storage  and  in 
aquifers  where  elastic  storage  and  leakage  are  to  be 
estimated.  In  aquifers  of  low  permeability,  well 
storage  prolongs  aquifer  tests.  To  eliminate  the 
influence  of  diameter  of  production  and  observa- 
tion wells,  a  modeling  method  was  employed. 
Curves  resulting  from  the  model  suggested  the 
importance  of  well  storage  of  abstraction  and  of 
other  wells  in  the  cones  of  depression.  Neglecting 
this  can  lead  to  erroneous  interpretation  of  pump- 
ing tests.  A  method  is  described  for  adjusting  for 
well  diameter  in  the  interpretation  of  pumping 
tests.  (Author's  abstract) 
W87-06385 


EFFECT  OF  IRRIGATED  AGRICULTURE  ON 
GROUNDWATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06409 


EFFECT  OF  IRRIGATION  OF  GROUNDWAT- 
ER QUALITY  IN  CALIFORNIA, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06410 


IRRIGATION    EFFECTS    EN    ARTZONA   AND 
NEW  MEXICO,  BY  G.  V.  SABOL, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06411 


IRRIGATION  EFFECTS  FN  OKLAHOMA  AND 
TEXAS, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06412 


IRRIGATION    EFFECTS    EM    SLX    WESTERN 
STATES, 

URS  Corp.,  San  Bernardino,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06413 


CALCULATING  THE  EV1PACT  OF  A  MOMEN- 
TARY INPUT  OF  A  DECAYTNG  SOLUTE  - 
AND  ITS  DECAY  COMPONENTS  -  ON  THE 
QUALITY  OF  OUTFLOWING  GROUNDWAT- 
ER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06378 

INVESTIGATIONS  JJMTO  THE  FACTORS  IN- 
FLUENCING  LONG  RANGE  MATRLX  DIFFU- 


CONJUNCTIVE     USE     EN     SEVEER     RTVER 
SYSTEM,  UTAH, 

Provo  City  Water  and  Wastewater  Dept.,   UT. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06419 


GROUNDWATER   QUALITY  AND  MANAGE- 
MENT: RESEARCH  AND  EXTENSION. 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06451 
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Group  2F — Groundwater 

COMPILATION     OF     HYDROLOGIC     DATA 
FROM  DRILLING  THE  SALADO  AND  CAS- 
TILE FORMATIONS  NEAR  THE  WASTE  ISO- 
LATION   PILOT    PLANT    (WIPP)    SITE    IN 
SOUTHEASTERN  NEW  MEXICO, 
Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  7C. 
W87-06452 


SYMPOSIUM  ON  TROPICAL  HYDROLOGY 
AND  2ND  CARIBBEAN  ISLANDS  WATER  RE- 
SOURCES CONGRESS. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06455 


DEVELOPMENT  OF  GROUNDWATER  LN 
KARST  ZONES  OF  SOMALIA, 

Berger  (Louis)  International,  Inc.,  East  Orange, 
NJ. 

P.  Roark. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
San  Juan,  Puerto  Rico.  1985.  p  3-6,  4  ref. 

Descriptors:  'Karst  hydrology,  'Somalia, 
•Groundwater  potential,  'Geohydrology,  Semi- 
tropical  regions,  Tropical  regions,  Wells,  Minerals, 
Public  participation,  Economic  aspects,  Costs. 

The  development  of  groundwater  in  the  karst  for- 
mations of  semitropical  Somalia  is  characterized  by 
generally  low  yields  and  water  of  high  mineral 
content.  Well  yields  vary  considerably  between 
sites  and  surface  indicators  of  karstification  are 
important  factors  in  locating  well  sites.  Hydrogeo- 
logic  data  is  minimal  and  much  of  the  initial 
project  efforts  were  devoted  to  collecting  baseline 
information.  In  order  to  reduce  the  high  incidence 
of  inoperable  wells  which  is  characteristic  of  many 
rural  development  situations  shortly  after  the  tech- 
nological inputs  of  well  construction  are  complet- 
ed, emphasis  was  placed  on  increasing  local  village 
participation  in  the  design  and  operations.  Local 
participation  integrated  with  a  program  of  regular 
maintenance  is  expected  to  increase  the  well  life 
and  reduce  long-term  costs.  Costs  of  groundwater 
development  comparable  to  the  Somalia  situation 
can  be  expected  to  be  high  and  primarily  reflect 
high  capital  outlays  for  equipment  capable  of  deep 
drilling  in  remote  areas.  (See  also  W87-06455) 
(Lantz-PTT) 
W87-06456 


EFFECT  OF  LRRIGATION  MODERNIZATION 
ON  GROUNDWATER  BALANCE:  SOUTH 
COAST  OF  PUERTO  RICO, 

For  primary  bibliographic  entry  see  Field  3F. 
W87-06459 


RESPONSE    OF    AQUTFER    TO    MONSOON 
RAINFALL  LN  CENTRAL  JAVA,  INDONESIA, 

Binnie  and  Partners,  Lima  (Peru). 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06464 


ESTIMATING  THE  CAPACITY  OF  A  SALTY 

LIMESTONE  AQUTFER  IN  PUERTO  RICO  TO 

RECEIVE,  STORE,  AND  RELEASE  INJECTED 

FRESHWATER     USING     CHLORLDE     MASS 

BALANCE, 

For  primary  bibliographic  entry  see  Field  4B. 

W87-06466 


WATER  QUALITY  AND  CHEMICAL  EVOLU- 
TION OF  GROUND  WATER  WITHIN  THE 
NORTH  COAST  LIMESTONE  AQUTFERS  OF 
PUERTO  RICO, 

A.  Roman-Mas,  and  R.  W.  Lee. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico.  1985.  p  57-62,  5  fig,  2 
tab,  10  ref. 


Descriptors:  'Water  quality,  'Aquifers,  'Lime- 
stone, 'Puerto  Rico,  'Groundwater  management, 
Coastal  aquifers,  Geochemistry,  Water  table,  Dis- 
solved solids,  Bicarbonates,  Chlorides,  Model  stud- 
ies, Groundwater  recharge. 

Waters  within  the  north  coastal  limestone  aquifers 
are  suitable  for  public  supply,  industrial  and  agri- 
cultural uses.  For  the  artesian  aquifer  and  the 
updip  parts  of  the  water  table  aquifer,  calcium  and 
bicarbonate  are  the  dominant  ionic  species  with 
total  dissolved  solids  and  chloride  concentrations 
below  500  and  250  mg/L,  respectively.  In  coastal 
areas  of  the  water  table  aquifer,  where  a  freshwa- 
ter-saltwater mixing  zone  occurs,  the  calcium  bi- 
carbonate facie  grade  to  a  sodium-chloride  facie. 
Within  this  zone,  concentrations  of  total  dissolved 
solids  and  chloride  are  greater  than  250  and  500 
mg/L  respectively,  affecting  the  suitability  of  the 
water  for  some  uses.  Geochemical  models  were 
constructed  to  determine  the  physical  and  chemi- 
cal reasons  for  the  prevailing  water  quality  pat- 
terns of  the  north  coast  limestone  aquifers.  Models 
indicate  that  calcite  and  carbon  dioxide  dissolution, 
precipitation  or  degassing  are  the  primary  process- 
es. The  mixing  of  recharge  water  or  saltwater  with 
aquifer  waters  is  an  important  feature  within  the 
water  table  aquifer.  The  models  provide  further 
evidence  that  support  the  circulation  of  ground- 
water within  the  north  coast  limestone.  (See  also 
W87-06455)  (Author's  abstract) 
W87-06467 


APPLICATION  OF  222-RN  IN  MEASURING 
GROUNDWATER  DISCHARGE  TO  THE 
MARTHA  BRAE  RIVER,  JAMAICA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

K.  K.  Ellins,  H.  J.  Simpson,  and  S.  Mathieu. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  64-67,  2  fig,  1  tab,  5 
ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Martha  Brae  River,  'Jamaica,  'Radon, 
Radioisotopes,  'Tracers,  Aquifers,  Subsurface 
drainage. 

A  geochemical  technique,  involving  the  measure- 
ment of  222-Rn  was  used  to  obtain  information 
about  the  interaction  between  surface  and  subsur- 
face flow  regimes  in  the  Martha  Brae  Drainage 
Basin  in  Jamaica.  Radon-222,  a  naturally  occurring 
radioisotope  with  a  half-life  of  3.825  days,  is  de- 
rived from  226-Ra  incorporated  in  aquifer  material. 
Since  222-Rn  is  present  in  much  higher  concentra- 
tions in  the  groundwater  of  Jamaica's  Tertiary 
White  Limestone  aquifer  than  in  surface  flow, 
anomalously  high  concentrations  of  222-Rn  detect- 
ed at  various  points  along  the  axis  of  the  Martha 
Brae  River  indicate  groundwater  influx  to  surface 
flow  at  those  locations.  (See  also  W87-06455) 
(Lantz-PTT) 
W87-06468 


DEVELOPMENT     OF     A     FRESH     WATER 
SUPPLY  FROM  THE  WATER-TABLE  AQUI- 
FER ON  A  BARRIER  ISLAND, 
Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

R.  E.  Kidd,  and  M.  Planert. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  69-72,  3  fig,  2  ref. 

Descriptors:  'Water  supply,  'Water  resources  de- 
velopment, 'Aquifers,  'Saline-freshwater  inter- 
faces, 'Dauphin  Island,  'Alabama,  Water  table, 
Test  wells,  Model  studies,  Groundwater  level. 

Dauphin  Island  is  located  about  4  miles  offshore  of 
mainland  Mobile  County,  Alabama,  and  from  the 
point  of  confluence  of  the  waters  of  Mobile  Bay, 
the  Mississippi  Sound,  and  the  Gulf  of  Mexico  and 
extends  westward  for  about  15  miles.  The  island 
has  an  area  of  about  6  sq  mi.  The  mean  annual 
temperature  is  about  69  F.  Average  annual  rainfall 
is  about  68  inches.  The  island  is  underlain  by  more 


than  23,000  ft  of  coast  plain  sediments  ranging  in 
age  from  Jurassic  to  Holocene.  Only  the  Pleisto- 
cene-Holocene  age  sediments  are  described  by  this 
study.  Thirty-eight  test  wells  were  drilled  in  De- 
cember 1984  on  the  eastern  end  of  the  island  to 
define  the  limits  of  the  water  table  aquifer.  A 
modular  three-dimensional  finite-difference 
groundwater  flow  model  developed  by  the  U.S. 
Geological  Survey  was  chosen  for  numerically 
modeling  the  aquifer.  Groundwater  flow  within 
the  aquifer  was  simulated  using  a  bloc-centered 
finite-difference  approach.  Based  on  specific  con- 
ductance values  that  indicated  fresh  water  was 
flowing  in  the  aquifer  at  the  shoreline,  the  vertical 
connection  between  the  aquifer  and  the  salt  water 
bodies  had  to  be  low  enough  to  cause  such  flow. 
This  was  determined  by  simulating  water  levels 
above  sea  level  some  distance  offshore.  The  simu- 
lation indicated  that  the  fresh  water  was  complete- 
ly discharged  to  the  sea  within  400  ft  of  the  shore- 
line. Pumping  0.6  Mgal/d  with  a  recharge  rate  of 
15  in/yr  produced  water  levels  of  about  12.5  ft 
below  sea  level  at  each  well.  The  clay  layer  under- 
lying the  aquifer  should  provide  protection  from 
coning  of  salt  water  where  pumping  has  lowered 
water  level  below  sea  level.  (See  also  W87-06455) 
(Lantz-PTT) 
W87-06469 


APPLICATION  OF  A  GROUND-WATER  FLOW 
DIGITAL  MODEL  IN  EVALUATING  ALTER- 
NATE DEWATERLNG  SYSTEMS  LN  THE  RIO 
GRANDE  DE  ARECLBO  ALLUVIAL  VALLEY, 
PUERTO  RICO, 

For  primary  bibliographic  entry  see  Field  4B. 
W87-06482 


MODELING      OF      SOLUTE      TRANSPORT 
THROUGH  GROUND- WATER  SYSTEMS, 

Dames  and  Moore,  Golden,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06486 


VACUUM  AND  PRESSURE  TEST  METHODS 
FOR  ESTIMATING  HYDRAULIC  CONDUC- 
TIVITY, 

NUS  Corp.,  Pittsburgh,  PA.  Cyrus  Wm.  Rice  Div. 
J.  P.  Orient,  A.  Nazar,  and  R.  C.  Rice. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  7,  No.  1,  p  49-50,  Winter  1987.  1  fig,  1  tab. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Testing  procedures,  'Waste  dumps, 
'Permeability  coefficient,  'Soil  properties,  Field 
tests,  Glacial  drift,  Radioactive  waste  disposal,  Soil 
pollution,  Environmental  protection. 

A  variety  of  hydraulic  conductivity  tests,  includ- 
ing slug  tests,  pressure  tests,  and  laboratory  tests 
were  performed  at  a  hazardous  waste  site  in  Penn- 
sylvania. Reasonable  estimates  of  hydraulic  con- 
ductivities were  obtained,  and  some  innovative 
testing  methods,  such  as  vacuum  slug  tests  and 
glacial  till  pressure  tests,  were  employed  in  the 
glacial  drift  deposits  beneath  the  site.  These  meth- 
ods yielded  results  that  showed  good  correlation 
with  testing  methods  achieved  through  more  con- 
ventional testing  methods.  The  equipment  used  for 
the  vacuum  slug  test  is  described  in  the  text  and  a 
diagram  is  included.  The  vacuum  test  method  can 
also  be  applied  in  partially  cased  open  boreholes.  It 
should  be  noted  that  this  method  is  applicable  only 
to  wells  with  fully  submerged  screens,  or  borings 
with  the  uncased  intervals  fully  submerged.  The 
testing  equipment  required  can  be  modified  to  fit 
various  well  diameters.  (Airone-PTT) 
W87-06569 


NATURAL  ATTENUATION  OF  AROMATIC 
HYDROCARBONS  IN  A  SHALLOW  SAND  AQ- 
UIFER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06572 
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PRACTICAL  APPLICATION  OF  MULTI- 
PHASE TRANSPORT  THEORY  TO  GROUND 
WATER  CONTAMINATION  PROBLEMS, 

EA  Engineering,  Science,  and  Technology,  Inc., 

Lafayette,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06575 

DESIGN,  CONSTRUCTION  AND  USE  OF  A 
MECHANICALLY  RECORDING  WATERTA- 
BLE  METER, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-06593 

ANALYSIS  AND  EVALUATION  OF  PUMPING 
TEST  DATA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06605 

2G.  Water  In  Soils 

SODl  WATER  CONDITIONS  AND  YIELD  OF 
TALL  FESCUE,  SWITCHGRASS,  AND  CAUCA- 
SIAN BLUESTEM  IN  THE  APPALACHIAN 
NORTHEAST, 

Science  and  Education  Administration,  University 

Park,  PA.  Northeast  Watershed  Research  Center. 

W.  L.  Stout,  G.  A.  Jung,  J.  A.  Shaffer,  and  R. 

Estepp. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  3,  184-186,  May-June  1986.  6  fig,  10 

ref. 

Descriptors:  *Soil  water,  •Grasses,  *Crop  yield, 
•Water  stress,  *Soil  water  availability,  *Soil  water 
yield,  *Tall  fescue,  *Switchgrass,  'Caucasian 
bluestem,  •Appalachian  Northeast,  Ranching,  Soil 
tyhpes,  Productivity. 

Soil  conditions  on  beef  cattle  pastures  in  the  Appa- 
lachina  Northeast  limit  the  amount  of  precipitation 
that  is  stored  and  used  for  forage  production.  To 
determine  the  effect  of  soil  water  availability  on 
the  yeild  of  cool-  and  warm-season  forage  grasses, 
four  subplots  each  of  tall  fescue,  switchgrass  and 
Caucasian  bluestem  were  established  on  each  of 
two  soil  types  (Edom  silt  loam  and  Weikert  chan- 
nery  silt  loam).  Water  storage  capacity  of  the 
Edom  profile  was  16.6  cm;  that  of  the  Weikert 
profile  was  6.25  cm.  Soil  water,  mid-day  plant 
water  potential,  and  canopy  temperature  data  were 
taken  at  two-week  intervals  starting  at  the  initi- 
ation of  growth  in  the  spring  and  ending  as  each 
species  was  harvested.  Productivity  of  switchgrass 
and  tall  fescue  was  significantly  higher  on  the 
Edom  soil  than  on  the  Weikert  soil.  Switchgrass 
produced  the  most  dry  matter  and  used  water 
more  efficiently  than  the  other  species.  Both  the 
cool  and  warm-season  grasses  growing  on  the  Wei- 
kert soil  experienced  moisture  stress  at  mid-day 
during  July.  Grasses  growing  on  the  Edom  soil  did 
not.  Moreover,  moisture  stress  generally  was 
greater  for  the  cool-season  grasses  than  for  the 
warm-season  grasses.  (Author's  abstract) 
W87-05966 

FORMATION  OF  SODL  FROST  AS  INFLU- 
ENCED BY  TILLAGE  AND  RESIDUE  MAN- 
AGEMENT, 

Agricultural   Research   Service,    Pendleton,   OR. 
Columbia  Plateau  Conservation  Research  Center. 
For  primary  bibliographic  entry  see  Field  2C. 
W87-05968 


INFLUENCE  OF  VEGETATIVE  SUCCESSION 
ON  SOIX  CHEMISTRY  OF  THE  BERKSHHtES, 

Williams  Coll.,  Williamstown,  MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06076 


APPLICATION  OF  FTELD-MEASURED  SORP- 
TrVTTY  FOR  SEMPLIFTED  INFILTRATION 
PREDICTION, 

Hawaii   Univ.   at  Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
S.  K.  Chong,  and  R.  E.  Green. 
IN:   Collected   Reprints,   Volume   V:    1978-1981, 
June    1984.   Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  180-188,  2  fig,  1  tab,  27  ref. 

Descriptors:  'Sorption,  *Infiltration,  *Soil  water, 
•Field  tests,  *Soil  tests,  Mathematical  models,  Sta- 
tistical methods,  On-site  tests,  Soil  water  potential, 
Pellicular  water,  Mathematical  equations,  Soil 
saturation,  Mathematical  studies,  Prediction. 

The  Talsma-Parlange  equation,  applicable  for  the 
case  of  immediate  ponding  on  the  soil  surface,  was 
used  to  predict  infiltration.  The  sorptivity  of  culti- 
vated surface  soils  was  measured  using  Talsma's 
method.  The  statistical  distribution  of  field-meas- 
ured sorptivity  in  a  large  area  was  found  to  be  log- 
normal  by  the  Kolmogorov-Smirnov  test.  A  linear 
relationship  between  sorptivity  and  soil  water  con- 
tent was  assumed  for  the  purpose  of  infiltration 
prediction,  and  was  obtained  from  the  geometric 
mean  of  the  field-measured  sorpitivity  and  the 
sorptivity  at  saturation  which  was  assumed  to  be 
zero.  The  method  was  tested  on  two  soil  series  at 
seven  soil  locations,  for  a  total  of  26  infiltration 
measurements,  including  both  dry  and  wet  ante- 
cedent conditions.  Predictions  of  cumulative  infil- 
tration were  reasonably  good.  The  present  method 
should  provide  a  practical  means  of  predicting 
infiltration  in  field  soils.  (See  also  W87-06103) 
(Geiger-PTT) 
W87-06113 

PROCEEDINGS  OF  THE  BANGKOK  SYMPO- 
SIUM ON  ACTD  SULPHATE  SODLS. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
Second  International  Symposium  on  Acid  Sul- 
phate Soils,  Bangkok,  Thailand,  January  18-24, 
1981.  ILRI  Publication  31,  1982.  450  p.  Edited  by 
H.  Dost  and  N.  van  Breeman. 

Descriptors:  *Soil  reclamation,  *Acid  sulfates, 
•Soil-water-plant  relatioship,  *Symposium,  •Bang- 
kok, *  Acidic  soils,  Tropical  regions,  Asia,  Africa, 
Soil  water,  Thailand,  Malaysia. 

The  emphasis  of  the  Symposium  was  on  the  man- 
agement of  soil/water/plant  systems  under  acid 
sulfate  soil  conditions  in  tropical  agro-ecological 
zones  in  Southeast  Asia  and  West  Africa.  As  such, 
this  second  symposium  at  Bangkok  is  a  comple- 
mentary sequel  to  the  first  symposium  at  Wagenin- 
gen in  1972,  where  most  of  the  presentations  per- 
tained to  the  genesis,  geographical  distribution, 
morphology,  dynamics,  and  classification  of  acid 
sulphate  soils.  Many  of  the  contributions  to  the 
Bangkok  Symposium  reflect  the  awareness  of  the 
acid  sulfate  soil  problems  in  the  tropical  countries 
concerned,  and  that  the  development  and  imple- 
mentation of  effective  problem-solving  programs 
are  being  stimulated  by  cooperation  among  centers 
of  advanced  technology  in  Europe,  Japan,  and 
North  America,  among  international  organizations 
and  institutes,  and  among  the  local  universities, 
development  agencies,  experimental  stations,  and 
extension  servies.  The  Symposium  itself  was  instru- 
mental in  reinforcing  or  establishing  such  coopera- 
tion and  contacts.  (See  also  W87-06163  thru  W87- 
06186)  (Lantz-PTT) 
W87-06162 
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shim  on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
12-20. 

Descriptors:  'Acidic  soils,  'Sulfates,  »Acid  sul- 
fates, *Water  pollution  effects,  'Research  prior- 
ities, Toxicity,  Neutralization,  Soil  water,  Ecologi- 
cal effects.  i 

Before  addressing  the  question  What  kinds  of  re- 
search should  be  done  on  acid  'sulfate  soils,  the 
problems  should  be  defined  that  need  to  be  solved 
by  this  research.  The  acid  sulfate  problem  com- 
prises two  main  aspects:  (t)  tht  rapid  formation, 
once  or  repeatedly,  of  acid  (in  Excess  of  the  rapid 
buffering  capacity  of  the  soil  Ito  tjie  extent  that 
toxic  conditions  develop  foi  drop  plants  or  fish; 
and  (2)  the  slow  rate  or  highltost  of  the  removal  or 
the  temporary  or  permanent!  neutralization  of  the 
acid.  Lesser,  but  more  persistant,  problems  are  the 
potential  acidity  that  may  still  be  present  in  the 
subsoil  and  the  strong  phosphate  fixation  in  the 
surface  and  subsoil  of  many  feclaimed  acid  sulfate 
soils,  which  may  necessitate  Adaptation  of  manage- 
ment practices.  There  i$  one  major  point  of  cau- 
tion. As  research  improves /the  chances  of  success 
in  changing  the  vegetation /and  the  drainage  status 
of  large  acid  sulfate  areas, /the  impact  which  these 
changes  will  have  locally^. elsewhere  should  be 
known  and  considered.  These  changes  may  affect 
the  land  itself,  land  and  Water  downstream  (includ- 
ing coastal  waters  and  sea)j  plant  and  animal  life 
locally  and  downstream,  and  the  people  who  were 
living  near  or  within  the  area  to  be  developed. 
Both  basic,  supporting  as  Well  as  practical,  applied 
kinds  of  research  are  needed  for  the  efficient  use  of 
acid  sulfate  soils.  (See  also  W87-06162)  (Lantz- 
PTT) 
W87-06163 


BUFFERING  ACID  PRECIPITATES,  REDUC- 
ING SODL  EROSION,  AND  RECLAIMING 
TOXIC  SOIL  IN  THE  ADVENT  OF  GLOBAL 
HUMAN  CARRYING  CAPACITY, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-05992 


DIRECTIONS  OF  FURTHER  RESEARCH  ON 
ACH)  SULFATE  SODLS, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

R.  Brinkman. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 

Acid  Sulphate  Soils,  Second  International  Sympo- 


SOCIAL  AND  ECONOMIC  ASPECTS  OF  THE 
RECLAMATION  OF  ACID  SULFATE  SODL 
AREAS, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines). 
R.  Brinkman. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
21-36,  2  fig,  2  tab,  5  ref. 

Descriptors:  *Soil  reclamation,  *Acidic  soils, 
•Acid  sulfate  soils,  *Land  reclamation,  *Social 
impact,  'Economic  aspects,  Ecological  effects, 
Saline  soils,  Soil  water,  Public  policy. 

Changing  an  ecosystem  needs  to  be  approached 
with  the  greatest  caution,  to  prevent  social  or 
economic  damage  to  the  families  directly  involved 
and  to  others  nearby  or  elsewhere;  and  to  prevent 
irreversible  impoverishment  of  the  natural  diversi- 
ty, which  contains  known  and  unknown  resources. 
The  distribution  and  extent  of  acid  sulfate  soils, 
and  those  in  salt  water  and  in  freshwater  zones,  are 
discussed.  For  the  saline  acid  sulfate  soils,  the  main 
problem  is  the  question  whether  or  not  to  protect 
and  preserve  them  in  their  natural  state.  For  the 
freshwater  acid  sulfate  soil  areas,  the  main  social 
and  economic  problem  is  to  create  an  effective 
kind  of  development  plan,  that  makes  maximum 
use  of  the  variability  in  the  soils  and  the  capabili- 
ties of  the  settlers,  and  that  is  designed  for  progres- 
sive change  and  improvement  to  correct  for  past 
mistakes.  The  crucial  aspect  in  the  reclamation  of 
acid  sulfate  soils  is  mobilizing  the  strength  of  the 
community  of  people,  creating  the  possibility  for  a 
broad  base  of  experience.  If  the  people  moving 
into  areas  of  new  development  are  strengthened, 
not  weakened,   in  their  technical   abilities,   their 
social  organization  and  their  mutual  support;  if 
they  have  a  stake  in  the  development  of  the  land 
rather  than  just  being  planted  there  with  govern- 
ment credit  and  fertilizers,  they  will  not  sell  then- 
borrowed  ploughs  and  roof-sheets  and  go,  but  they 
will  jointly  make  a  success  of  the  development 
even  of  acid  sulfate  soils.  (See  also  W87-06162) 
(Lantz-PTT) 
W87-06164 
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Group  2G— Water  In  Soils 

SOIL  SURVEY  OF  TIDAL  SULPHIDIC  SOILS 
IN  THE  TROPICS:  A  CASE  STUDY, 

Land  Resources  Development  Centre,  Surbiton 
(England). 

P.  Thomas,  and  J.  A.  Varley. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
52-72,  2  fig,  2  tab,  56  ref. 

Descriptors:  'Soil  reclamation,  'Acidic  soils,  'Sul- 
fides, 'Tropical  regions,  'Path  of  pollutants, 
•Tidal  lands,  Soil  surveys,  Remote  sensing,  Field 
tests. 

The  need  to  identify  and  survey  tidal  sulfidic  soils 
in  the  tropics  is  discussed.  Various  identification 
techniques  in  common  use  are  reviewed.  An  ac- 
count of  a  systematic  soil  survey  of  a  tidal  region 
in  the  tropics  is  given,  and  the  various  techniques 
employed  are  evaluated.  Particularly  valued  tech- 
niques include  remote  sensing,  methodical  field 
work  with  pH  monitoring,  a  soil  sample  bagging 
procedure  to  minimize  oxidation  and  a  shuttle 
system  between  field  and  laboratory  ensuring  the 
rapid  transporation,  or  soil  samples,  analysis  and 
the  transfer  of  results  to  the  field.  The  conclusion 
drawn  is  that  the  survey  of  sulfidic  soils  under  the 
rigorous  conditions  of  the  tropical  tidal  regions 
holds  no  serious  problems  when  a  systematic  ap- 
proach, designed  to  meet  the  need  to  minimize 
field  and  laboratory  work,  is  adopted.  (See  also 
W87-06162)  (Lantz-PTT) 
W87-06166 


QUANTITATIVE  MODELS  TO  PREDICT  THE 
RATE  AND  SEVERITY  OF  ACID  SULPHATE 
DEVELOPMENT:  A  CASE  STUDY  IN  THE 
GAMBIA, 

University  of  East  Anglia,  Norwich  (England). 
School  of  Environmental  Sciences. 
D.  L.  Dent,  and  R.  W.  RaisweU. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
73-95,  8  fig,  3  tab,  7  ref. 

Descriptors:  *Soil  reclamation,  *Model  studies, 
•Path  of  pollutants,  'Acidic  soils,  'Gambia,  Case 
studies,  Sulfates,  Pyrite,  Diffusion,  Hydrogen  ion 
concentration. 

Using  a  static  model,  the  amount  of  acid  produced 
following  drainage  of  sulfidic  material  can  be  cal- 
culated from  the  quantity  of  pyrite  sulfur  in  excess 
of  the  soil's  neutralizing  capacity.  A  dynamic 
model  is  developed  in  which  the  rate  of  sulfide 
oxidation  is  assumed  to  controlled  by  the  rate  of 
diffusion  of  oxygen  through  water-filled  pore 
space.  The  rate  of  acid  production  is  then  deter- 
mined by  (1)  the  excess  pyrite  S  content  of  the 
material,  and  (2)  its  surface  to  volume  ratio  -  in 
effect  soil  structure.  Following  drainage,  unripe 
soils  fissure  into  coarse  prisms  of  radius  less  than 
length.  This  structure  can  be  modeled  approxi- 
mately by  solving  equations  for  the  diffusion  of 
oxygen  into  cylinders.  Both  pyrite  S  and  soil  struc- 
ture development  occur  naturally  over  a  range  of 
values  that  significantly  affects  the  rate  of  acid 
generation.  Tables  are  presented  showing  the  influ- 
ence of  S  content  and  ped  size  on  acid  production. 
The  model  is  applied  to  the  potential  acid  sulfate 
soils  of  the  Gambia.  Severe  acidity  is  predicted  to 
develop  rapidly  if  the  water  table  is  lowered.  The 
actual  pH  values  of  the  soil  and  river  water  will 
depend  on  the  drainage  regime  and  the  effective- 
ness of  flushing  of  acid  fromm  the  soil  to  the 
drainage  water.  (See  also  W87-06162)  (Lantz-PTT) 
W87-06167 


PROBLEMS  OF  CLASSIFYING  SODLS  WITH 
SULFIDIC  HORIZONS  EM  PENINSULAR  MA- 
LAYSIA, 

Malaysian   Agricultural   Research   and   Develop- 
ment Inst.,  Serdang. 
S.  Paramananthan,  and  B.  Gopinathan. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 


January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
96-102,  2  fig,  8  ref. 

Descriptors:  'Soil  reclamation,  'Soil  classification, 
'Sulfates,  'Acidic  soils,  'Malaysia,  'Water  pollu- 
tion effects,  Soil  water.  Drainage,  Marine  alluvi- 
um, Brackish  water,  Soil  horizons. 

An  acid  sulfate  soil  sequence  developed  on  coastal 
clay  soils  in  Peninsular  Malaysia  is  described.  Soil 
ripening  after  the  construction  of  bunds  and  drains 
has  resulted  in  the  development  of  sulfuric  and 
cambic  horizons.  The  underlying  material  is  com- 
monly sulfidic.  Two  similar  sequences  are  recog- 
nized, one  on  marine  alluvium,  and  the  other  on 
brackish  water  deposits.  The  brackish  water  depos- 
its are  characterized  by  higher  organic  matter  con- 
tent. The  problems  associated  with  mapping  and 
classification  are  noted,  and  changes  in  the  Soil 
Taxonomy  to  cater  for  the  anomalies  are  proposed. 
(See  also  W87-06162)  (Lantz-PTT) 
W87-06168 


ACID    SULPHATE    SOIXS    OF    THE    MAN- 
GROVE AREA  OF  SENEGAL  AND  GAMBIA, 

Office  de  la  Recherche  Scientifique  et  Technique 

Outre-Mer,  Paris  (France). 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06169 


CHEMICAL  CHARACTERISTICS  AND  FER- 
TILITY STATUS  OF  ACID  SULPHATE  SODLS 
OF  THAIXAND, 

Kasetsart   Univ.,    Bangkok   (Thailand).    Dept.   of 

Soils. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06170 


EFFECTS  OF  LIMING  AND  FERTHJZER  AP- 
PLICATIONS TO  ACID  SULFATE  SOILS  FOR 
EVIPROVEMENT  OF  RICE  PRODUCTION  EN 
THAIXAND, 

Ministry  of  Agriculture  and  Cooperatives,  Bang- 
kok (Thailand).  Dept.  of  Land  Development. 
For  primary  bibliographic  entry  see  Field   5G. 
W87-06171 


STUDY  ON  RATES  OF  MARL  FOR  RICE  PRO- 
DUCTION ON  ACID  SULPHATE  SOIXS  IN 
THAIXAND, 

Ministry  of  Agriculture  and  Cooperatives,  Bang- 
kok (Thailand).  Dept.  of  Land  Development. 
For  primary  bibliographic   entry  see  Field   5G. 
W87-06172 


ROCK  PHOSPHATE  IN  RICE  PRODUCTION 
ON  ACTD  SULPHATE  SODLS  EN  VIETNAM, 

Can  Tho  Coll.  (Vietnam).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06173 


MANAGEMENT  OF  ACID  SULPHATE  SOILS 
EN  THE  MUDA  IRRIGATION  SCHEME, 
KEDAH,  PENENSULAR  MALAYSIA, 

Malaysian   Agricultural    Research   and    Develop- 
ment Inst.,  Serdang.  Rice  Research  Branch. 
For  primary  bibliographic   entry  see  Field   5G. 
W87-06174 


FIELD  AMELIORATION  OF  AN  ACEO  SUL- 
FATE SOIL  FOR  RICE  WITH  MANGANESE 
DIOXEOE  AND  LEVIX, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic   entry  see   Field   5G. 

W87-06175 


IMPROVEMENT  OF  ACEO  SULFATE  SOILS: 
EFFECTS  OF  LEvDX,  WOOD  ASH,  GREEN 
MANURE  AND  PREFLOODENG, 

Djibelor  Rice  Research  Station,  Sefa  (Senegal). 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06176 


EFFECTS  OF  LIME  AND  PHOSPHORUS  ON 
THE  GROWTH  AND  YIELD  OF  RICE  IN  ACID 
SULPHATE    SOILS    OF    THE    CASAMANCE 

(SENEGAL), 

Djibelor  Rice  Research   Station,   Sefa  (Senegal). 

For  primary   bibliographic   entry  see  Field   5G. 

W87-06177 


RICE  CULTIVATION  ON  ACTD  SULPHATE 
SOILS  IN  THE  VIETNAMESE  MEKONG 
DELTA, 

Can  Tho  Coll.  (Vietnam). 

For  primary  bibliographic  entry  see   Field   5G 

W87-06178 


EFFECT  OF  WATER  MANAGEMENT  ON 
FIELD  PERFORMANCE  OF  OIL  PALMS  ON 
ACTD  SULPHATE  SOILS  IN  PENINSULAR 
MALAYSIA, 

Harrisons     and      Crosfield      (Malaysia),      Kuala 

Lumpur. 

For  primary   bibliographic  entry  see   Field   5G. 

W87-06179 


PROBLEMS  IN  RECLAIMING  AND  MANAG- 
ING TIDAL  LANDS  OF  SUMATRA  AND  KALI- 
MANTAN, INDONESIA, 

Euroconsult,  Amhem  (Netherlands). 

For  primary  bibliographic  entry  see  Field   5G 

W87-06180 


VARIETAL  REACTIONS  OF  RICE  TO  IRON 
TOXICITY  ON  AN  ACID  SULFATE  SODL, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06181 


WATER,  SODL  AND  RICE  EN  AN  ACTD  SUL- 
FATE SODL  OF  THADLAND, 

Tokyo  Univ.  (Japan).  Faculty  of  Agriculture. 
H.  Wada,  J.  Chunchareonsook,  S. 
Panichsakpatana,  P.  Prabuddham,  and  T. 
Attanandana. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
302-317,  5  fig,  3  tab,  7  ref. 

Descriptors:  'Soil-water-plant  relationships,  'Soil 
water,  'Acidic  soils,  'Path  of  pollutants,  'Rice, 
Sulfates,  Chlorides,  Sodium,  Magnesium,  Ammo- 
nia, Iron,  Runoff,  Vertical  distribution,  Vertical 
flow,  Nitrogen. 

Four  long-term  experimental  plots  at  the  Rangsit 
Rice  Experimental  Station  (Rangsit  series)  were 
selected  as  the  sites  of  investigation.  Vertical  flow 
of  water  and  leaching  loss  of  water  soluble  sub- 
stances should  be  minimum  in  this  soil  during  most 
periods  of  submergence  since  internal  drainage  of 
the  soil  is  extremely  poor  and  the  groundwater 
table  is  high.  Flood  water  became  acidified  and 
enriched  with  SC4(2-),  Cl(-),  Na(  +  ),  Mg(2+), 
from  the  soil,  indicating  that  substances  accumulat- 
ed in  the  submerged  soil  tend  to  diffuse  upward 
and  to  be  transferred  to  the  flood  water.  At  the 
soil-water  interface  a  very  thin  and  acid  oxidized 
layer  is  formed  that  might  partly  inhibit  mtnfica- 
tion-denitrification  processes  in  the  topsoil.  The 
vertical  profile  of  Fe(2  +  )  and  NH4(  +  )  in  the  Apg 
horizon  support  the  supposition  of  upward  diffu- 
sion of  these  substances.  Removal  of  NH4{  +  )  in 
flood  runoff  is  proposed  as  one  of  the  main  proc- 
esses of  N-loss  from  the  acid  sulfate  soil.  N2-fixing 
activity  was  low  in  the  early  stage,  became  very 
high  at  the  flowering  stage  and  low  again  at  har- 
vesting time.  The  decrease  in  the  N2-fixing  activity 
in  the  later  period  may  have  been  caused  by  a 
decrease  in  the  population  of  active  microorga- 
nisms. Nitrogen  absorbed  by  rice  plants  is  found  to 
be  nearly  equal  to  the  amount  of  'utilizable  N  in 
soil'  which  can  be  calculated  from  the  NH4(+) 
content  in  the  soil.  (See  also  W87-06162)  (Lantz- 
PTT) 
W87-06182 
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WATER  CYCLE— Field  2 


RAPID  RECLAMATION  OF  BRACKISH 
WATER  FISHPONDS  IN  ACID  SULFATE 
SOILS, 

International   Rice   Research   Inst.,    Los   Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  5U. 

W87-06183 

MANAGEMENT  OF  ACH)  SULFATE  SOILS 
FOR  BRACKISH  WATER  FISHPONDS:  EXPE- 
RIENCE DM  THE  PHILIPPINES, 

Brackish   Water    Aquaculture   Center,    Leganes, 

Doilo  (Philippines). 

For  primary  bibliographic  entry  see  Field  30. 

W87-06184 

PHOSPHATE  DYNAMICS  IN  AN  ACID  SUL- 
FATE SOD1  UNDER  FLOODED  CONDITION 
STUDIED  BY  A  TRACER  TECHNIQUE, 

Royal  Statistical  Society,  London  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06185 


SIMPLE,  LOW-COST  METHOD  TO  COLLECT 
UNDISTURBED  CORES  OF  ACID  SULFATE 
SOD1  PROFILES  FOR  THE  STUDY  OF  WATER 
AND  SOLUTE  MOVEMENT  DURING  RECLA- 
MATION AND  USE  FOR  WETLAND  RICE, 
International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  7B. 
W87-06186 

ELEMENTS      OF      SOIL      SCIENCE      AND 
GROUNDWATER  HYDROLOGY, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06203 


MICROBIAL  POLLUTANTS:  THEIR  SURVTV- 
AL  AND  TRANSPORT  PATTERN  TO 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-O6205 


MICROBIOLOGICAL  PROCESSES  AFFECT- 
ING CHEMICAL  TRANSFORMATIONS  IN 
GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-06206 


ACTD  SULPHATE  SOILS:  A  BASELINE  FOR 
RESEARCH  AND  DEVELOPMENT, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06233 


COMPARISON  OF  PESTICIDE  ROOT  ZONE 
MODEL  PREDICTIONS  WITH  OBSERVED 
CONCENTRATIONS  FOR  THE  TOBACCO 
PESTICIDE  METALAXYL  IN  UNSATURATED 
ZONE  SOILS, 

Environmental  Research  Lab.,  Athens,  GA. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06311 

UNSATURATED  ZONE  STUDIES  OF  THE 
DEGRADATION  AND  MOVEMENT  OF  ALDI- 
CARB  AND  ALDOXYCARB  RESIDUES, 

Union  Carbide  Agricultural  Products  Co.,  Inc., 

Research  Triangle  Park,  NC. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06312 

SPATIAL  VARIABILITY  OF  WATER  MOVE- 
MENT IN  SOIL:  USE  OF  A  TRACER  AND 
GEOSTATISTICAL  ANALYSIS  (VARIABILITO 
SPATIALE  DU  TRANSFERT  DE  L'EAU  DANS 


LE  SOL:  UTILISATION  DU  TRACAGE  ET  AN- 
ALYSE  GEOSTATISTIQUE), 

Avondale  Coll.  of  Advanced  Education,  Cooran- 

bong  (Australia).  Dept.  of  Science. 

C.  Gascuel-Odoux,  and  P.  Merot. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  93-107,  December,  1986.  8  fig,  1  tab,  36  ref. 

Descriptors:  *Soil  water  movement,  'Tracers, 
•Groundwater  movement,  "Oxygen- 18,  'Isotopic 
tracers,  *Soil  water,  'Mathematical  models,  Multi- 
box  model,  Statistics,  Seasonal  variation,  Variation 
coefficient,  Elution  curves,  Geostatistics,  Kriging, 
Dispersion. 

Water  movement  was  studied  in  the  field  using  the 
varying  concentrations  of  oxygen- 18  in  winter  pre- 
cipitation as  a  tracer  peak,  which  was  used  to 
observe  the  characteristics  of  water  displacement 
during  this  period.  The  soil  moisture  response  to 
this  tracer  was  analyzed  at  34  sties  over  a  2.5-ha 
parcel  where  isotopic  profiles  are  studied.  The 
depth  and  range  of  the  peak  at  each  site,  which 
respectively  take  into  account  the  effective  veloci- 
ty of  water  movement  and  a  parameter  of  soil 
dispersivity,  were  analyzed  with  a  one-dimensional 
multibox  model.  Geostatistics  was  employed  to 
study  the  spatial  variability  of  water  movement  in 
the  study  area.  A  mean  value  of  the  effective 
velocity  and  the  elution  curve  of  the  tracer  could 
be  calculated,  as  well  as  their  coefficients  of  varia- 
tion and  their  structures,  which  depend  on  the 
covariance  function  between  the  sampling  points. 
This  result  also  was  used  to  map  the  two  param- 
eters by  kriging  and  to  analyze  the  spatial  varia- 
tion. The  vertical  water  movement  averaged  10  to 
the  minus  8th  power  m/sec  and  was  not  very 
dispersive.  The  spatial  variability  was  weak,  with  a 
30%  coefficient  of  variation.  The  effective  velocity 
was  randomly  distributed  on  the  parcel,  whereas 
the  dispersion  was  structured.  This  clear  trend  had 
not  been  shown  by  the  soil  survey.  (Author's  ab- 
stract) 
W87-06381 


SURFACE  CHARGE  CHARACTERISTICS  AND 

LIME  REQUIREMENTS  OF  SOILS  DERIVED 

FROM   BASALTIC,   GRANITIC,   AND  META- 

MORPHIC      ROCKS      IN     HIGH-RAINFALL 

TROPICAL  QUEENSLAND, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Townsville  (Australia).  Div.  of  Soils. 

G.  P.  Gillman,  and  E.  A.  Sumpter. 

Australian  Journal  of  Soil  Research  ASORAB, 

Vol.  24,  No.  2,  p  173-192,  1986.  5  fig,  8  tab,  20  ref, 

append. 

Descriptors:  *Soil  chemistry,  'Soil  types,  *Cation 
exchange,  *Anion  exchange,  *Igneous  rocks, 
'Metamorphic  rocks,  'Rainfall,  Australia,  Weath- 
ering, Hydrogen  ion  concentration,  Tropical  re- 
gions, Metals. 

The  cation  and  anion  exchange  capacities  (CEC 
and  AEC,  respectively)  were  examined  in  a  large 
number  of  soils  formed  on  basaltic,  granitic,  and 
metamorphic  parent  materials  in  the  high  rainfall 
area  (approximately  4000  mm)  of  tropical  north 
Queensland  (Australia).  The  changes  in  CEC  and 
AEC  between  pH  4  and  6,  the  relative  amounts  of 
permanent  and  variable  charge  of  this  pH  range, 
and  the  lime  requirements  of  these  highly  weath- 
ered soils  were  studied.  At  low  pH,  the  basic  CEC 
(CEC  sub  B,  which  is  the  Ca  adsorbed)  may  be 
much  less  than  the  total  CEC  (CEC  sub  T).  The 
CEC  sub  B  increase  with  pH  in  the  highly  oxidic 
basaltic  soils  is  due  largely  to  changes  in  surface 
charge,  whereas  in  the  granitic  and  metamorphic 
soils,  increasing  occupation  of  exchange  sites  by  Al 
as  pH  decreases  is  the  factor  responsible  for  the 
increase  in  CEC  sub  B.  A  good  estimation  of  CEC 
sub  B  at  soil  pH  is  obtained  with  a  previously 
described  compulsive  exchange  method,  and  there 
is  a  high  correlation  between  CEC  sub  T  at  soil  pH 
and  the  effective  CEC  (=  Ca  +  Mg  +  K  +  Na 
+  Al).  The  amount  of  lime  required  to  raise  soil 
pH  to  about  5.5  in  the  granitic  and  metamorphic 
soils  was  equivalent  to  the  amount  of  exchangeable 
Al,  but  in  the  basaltic  soils  the  lime  requirement 
was  two  to  three  times  greater  than  the  amount  of 
exchangeable  Al.  (Author's  abstract) 
W87-06387 


Water  In  Soils— Group  2G 

SPRINGTIME  EVAPORATION  FROM  BARE 
AND  STUBBLE-COVERED  SOIL, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Soil 

Science. 

For  primary  bibliographic  entry  see  Field  2D. 

W87-06400 


INFLUENCE  OF  SOIL  WATER  STATUS  ON 
THE  EPIDEMIOLOGY  OF  TOBACCO  BLACK 
SHANK, 

Florida  Univ.,  Gainesville.  Dept.  of  Plant  Patholo- 
gy- 

D.  M.  Ferrin,  and  D.  J.  Mitchell. 
Phytopathology   PHYTAJ,   Vol.    76,   No.    11,   p 
1213-1217,  November  1986.  4  fig,   1  tab,  20  ref. 

Descriptors:  *Soil  water,  'Plant  diseases,  'Plant 
pathology,  'Plant  growth,  Plant  populations,  'To- 
bacco, 'Mortality,  Flowering,  Inoculum,  Parasites, 
Resistance,  Cultivars. 

The  relationship  of  soil  water  status  to  the  rate  of 
increase  in  mortality  of  tobacco  in  a  field  infested 
with  Phytophthora  parasitica  var.  nicotiana  was 
examined.  Multiple  cycles  in  the  increase  in  mor- 
tality occurred  in  the  susceptible  cultivar,  Hicks. 
Generally  only  a  single  cycle  in  the  increase  in 
mortality  occurred  in  the  resistant  cultivar,  Speight 
G-28;  this  was  attributed  to  the  delay  of  apprecia- 
ble mortality  until  after  flowering,  which  limited 
time  for  secondary  cycles.  Increases  in  the  average 
rates  of  change  in  mortality  were  negatively  cross 
correlated  with  increases  in  the  average  rates  of 
soil  water  status  for  both  cultivars.  These  increases 
differed  between  cultivars  in  both  their  magnitude 
and  the  times  of  the  initial  and  maximum  responses. 
Ordinary  run  analysis  was  conducted  over  time  to 
ascertain  the  temporal  pattern  of  the  random  or 
nonrandom  occurrence  of  plant  mortality.  In- 
creases in  the  percentages  of  plots  with  a  nonran- 
dom occurrence  of  plant  mortality  coincided  with 
periods  of  increased  soil  moisture.  Evidence  for 
the  increase  or  spread  of  inoculum  was  more  pro- 
nounced in  the  susceptible  than  in  the  resistant 
cultivar  as  demonstrated  by  the  eventual  near  uni- 
formity of  mortality  throughout  plots  of  Hicks 
compared  with  plots  of  Speight  G-28.  (Author's 
abstract) 
W87-06405 


SOIL  MOISTURE  FLOW  IN  DRAINAGE-SU- 
BIRRIGATION  SYSTEM, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 
Engineering. 

T.  Brandyk,  and  J.  G.  Wesseling. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  86-97,  Febru- 
ary 1987.  10  fig,  31  ref. 

Descriptors:  'Soil  water,  'Model  studies,  'Soil 
profiles,  'Drainage,  'Water  management,  Water 
boundary,  Boundary  conditions,  Calculations, 
Drainage  ditches,  Drainage  effects,  Drainage,  Sub- 
surface water,  Mathematical  equations,  Mathemati- 
cal models,  Mathematical  studies,  Unsaturated 
flow,  Profiles,  Flow,  Field  tests,  Water  level, 
Moisture  content,  Irrigation. 

Results  of  calculations  performed  with  a  numerical 
model  for  unsaturated  soil  moisture  flow  were 
presented.  The  possibility  of  using  different  bound- 
ary conditions  to  obtain  the  daily  moisture  content 
of  a  soil  profile  located  in  the  middle  between  two 
drainage  ditches  was  demonstrated.  Results  ob- 
tained with  the  numerical  model  generally  show 
good  agreement  with  measured  field  data.  After 
determining  only  a  few  standard  soil,  plant,  and 
meteorological  parameters,  it  is  possible  to  de- 
scribe the  changes  in  the  moisture  content  of  the 
soil  profile  during  growing  season.  Application  of 
the  model  makes  optimum  water  management  in 
drainage-subirrigation  systems  possible  by  control- 
ling the  water  level  in  the  ditches.  (Author's  ab- 
stract) 
W87-06415 


SOIL  WATER  STATUS  AFFECTS  THE  STOMA- 
TAL  CONDUCTANCE  OF  FULLY  TURGID 
WHEAT  AND  SUNFLOWER  LEAVES, 
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Group  2G— Water  In  Soils 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-O6530 


NATURAL  ATTENUATION  OF  AROMATIC 
HYDROCARBONS  IN  A  SHALLOW  SAND  AQ- 
UIFER, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06572 


PROCEEDINGS    OF   THE   SYMPOSIUM    ON 
PEAT  LANDS  BELOW  SEA  LEVEL. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06622 


SODLS  AND  THEIR  GEOGRAPHY, 

Stichting     voor     Bodemkartering,     Wageningen 
(Netherlands). 
H.  de  Bakker. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  85-97,  4 
fig,  2  tab,  10  ref. 

Descriptors:  *Geography,  *The  Netherlands, 
•Peat  Soils,  *Soil  types,  *Peat  bogs,  Sand,  Clays, 
Soil  profiles,  Loam,  Land  reclamation,  Marine 
sediments,  Muck  soils,  Calcareous  soils,  Manure, 
Surface  drainage,  Topsoil,  Subsoil,  Land  use,  Hor- 
ticulture, Dunes,  Soil  surveys,  Fluvial  sediments, 
Podzols. 

The  patterns  and  geography  of  soils  found  in  the 
western  part  of  the  Netherlands  are  described.  The 
Pleistocene  deposits  (all  sands)  in  the  east  dip 
below  the  Holocene  deposits  at  about  sea  level, 
slope  gently  to  the  west,  and  pass  the  coast  at 
about  18  m  below  sea  level.  The  soils  are  podzols 
used  mostly  as  pine  forest,  arable  land,  and  grass- 
lands. The  coastal  dune  area  consists  of  humus- 
poor  sands  used  for  bulb-growing  and  dairying. 
The  estuarine  soils  situated  around  Leiden  are 
dune  sand  mixed  with  mud  and  manure.  They  are 
used  for  grasslands,  arable  land,  and  horticulture. 
The  riverine  soils  are  silty  clays  overlying  woody 
peat.  They  are  used  for  dairying,  horticulture,  and 
orchards.  Much  of  the  peat  lands  and  drained  bog 
floors  have  urban  development.  In  the  non-exca- 
vated peat  lands,  the  remaining  peat  is  clayey 
wood  peat  and  an  earthy  wood  peat  containing 
mixtures  of  sand  from  the  excavated  dunes,  mud 
and  manure.  This  area  is  used  for  grasslands  for 
dairying  and  for  horticulture.  The  reclaimed  bog 
floors  contain  mineral  soils  developed  in  Calais 
deposits,  with  a  dark  humose  topsoil,  an  acid  sul- 
fate middle  soil,  and  a  mineral  subsoil.  A  deeper 
subsoil  is  an  acid  layer  called  cat-clay.  The  non- 
acid  soils  are  partly  calcareous.  These  soils  are  all 
tile-drained  and  excellently  suited  for  growing  a 
wide  range  of  crops,  grasses  and  horticultural  spe- 
cies. (See  also  W87-06622)  (Geiger-PTT) 
W87-06627 


DRAINAGE    AND    BEHAVIOUR    OF    PEAT 
SOILS, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06630 


USE  OF  PEAT  AND  PEAT  SOOS  FOR  HORTI- 
CULTURE, 

Advisory  Service  for  Soils  and  Fertilizers  in  Horti- 
culture, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  21. 
W87-06634 


MAIN    PROPERTTES   OF   HORTICULTURAL 
PEAT, 

Peat  Research  Inst.,  Helsinki  (Finland). 

V.  Puustjarvi. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 


Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  260-266,  4 
tab. 

Descriptors:  'Soil  properties,  *Peat  soils,  'Horti- 
culture, 'Peat,  "Soil  science,  Soil  water,  Soil  po- 
rosity, Soil  structure,  Soil  texture.  Organic  soils, 
Growth  media,  Soil  water  potential,  Mosses,  Soil 
analysis,  Sieve  analysis,  Soil  classification,  Soil- 
water-plant  relationships. 

The  nutrient  storage  capacity  of  peat  varies  ac- 
cording to  its  botanical  composition  and  degree  of 
decomposition.  An  ideal  growing  medium  must 
have  a  pore  space  that  is  large  and  divided  about 
equally  to  water  and  air  spaces.  Sphagnum  mosses 
are  capable  of  retaining  large  quantities  of  water, 
the  amount  varying  according  to  species.  The 
sieve  analysis  and  air  capacity  methods  of  measur- 
ing peat  structure  were  compared  in  200  samples 
of  industrially  produced  light  Sphagnum  moss 
peat.  Peat  samples  were  divided  by  visual  inspec- 
tion into  two  groups,  i.e.  extremely  pure  Sphag- 
num moss  peat  and  peat  containing  small  quantities 
of  cotton  grass  and  subshrub  residues.  Results  indi- 
cated that  the  particle  size  distribution  and  the  air 
capacity  of  pure  Sphagnum  moss  peat  are  clearly 
dependent  on  each  other.  Fractions  of  both  1  mm 
and  8  mm  can  be  used  for  indicating  the  particle 
size  distribution.  The  particle  size  distribution  and 
the  air  capacity  of  peat  containing  subshrub  and 
cotton  grass  residues  seem  to  be  independent  of 
each  other.  The  deviations  in  particle  size  distribu- 
tion and  air  capacity  were  attributed  mainly  to  the 
non-uniform  structure  of  the  peat  mixed  with  resi- 
dues of  other  plants,  and  the  lack  of  lignins  (humic 
acid  precursors)  in  pure  peat  moss  which  change 
the  water  retention  properties  and  compress  peat 
by  glueing  small  particles  to  each  other.  Since 
small  residues  of  other  plants  change  the  properties 
of  peat  in  decisive  ways,  the  Peat  Research  Insti- 
tute recommends  that  a  Class  I  analysis  of  Sphag- 
num moss  peat  include  the  following:  proportion 
of  subshrub  residues  not  more  than  3%  w/w, 
proportion  of  cotton  grass  and  sedge  residues  not 
more  than  6%  w/w,  and  proportion  of  Sphagnum 
moss  residues  not  less  than  90%.  (See  also  W87- 
06622)  (Geiger-PTT) 
W87-06635 


FUNDAMENTALS  OF  THE  THEORY  OF  PEAT 
DEPOSIT  DRAINING, 

Ail-Union  Scientific  Research  Inst,  for  the  Peat 
Industry,  Leningrad  (USSR). 
S.  S.  Korchunov. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  267-271. 

Descriptors:  *Peat  soils,  *Surface  drainage,  'Soil 
water  potential,  'Water  table,  *Soil  moisture  reten- 
tion, Soil  water,  Soil  porosity,  Moisture  tension, 
Moisture  content,  Soil  properties,  Peat,  Peat  bogs, 
Drainage  practices,  Drainage  programs. 

The  principal  problem  of  peat  deposit  draining  is 
the  creation  of  favorable  conditions  for  its  further 
utilization.  The  drainage  rate,  an  average  depth  of 
groundwater-level  over  a  long  period,  is  best  eval- 
uated by  the  moisture  potential  (tension  in  water) 
in  the  layer.  The  value  of  the  moisutre  potential 
includes  the  influence  of  the  depth  above  the 
groundwater-level,  as  well  as,  the  meteorological 
conditions  of  the  preceding  period,  taking  into 
account  the  water-physical  properties  of  the  peat 
deposit.  For  the  upper  layers  of  a  deposit  to  be 
drained,  it  takes  an  average  of  2  to  4  yr  for  low- 
moor  peats  possessing  a  good  filterability  and  of  4 
to  6  yr  for  peats  of  the  high-moor  type;  the  dura- 
tion of  the  draining  process  in  the  deep-lying 
bottom  layers  of  thick  high-moor  deposits  is  about 
10-20  yr.  The  movement  of  moisture  in  the  deeper 
layers  can  be  considered  a  stationary  process  to 
simplify  theorical  methods  of  calculation.  Below 
the  groundwater-level,  the  stationary  moisture 
movement  can  be  described  according  to  Darcy's 
law.  Above  the  groundwater-level  the  distribution 
of  the  moisture  potential  or  moisture  content  can 
be  determined  by  computing  a  differential  equation 
of  the  moisture  potential.  In  well  drained  peat 
deposits  with  a  groundwater-level  1  m  or  more 
below  the  surface,  depression  of  the  moisture  po- 


tential occurs.  Depression  of  the  potential  can  be 
reduced  by  increasing  the  coefficient  of  moisture 
conductivity  with  artificial  measures  or  by  pre- 
venting the  entry  of  moisture  from  precipitation 
into  the  depth  of  the  deposit.  Many  laboratory 
methods  for  determining  the  moisture  coefficient 
exist;  the  use  of  a  constant  flow  of  moisture  over 
the  surface  of  a  sample  is  the  most  effective  one. 
The  drainage  of  peat  deposits  with  strong  seepage 
is  difficult.  To  handle  this  problem  the  All-Union 
Scientific  Research  Institute  for  Peat  Industry  has 
tried  transporting  peat  from  deposits  to  well 
drained  fields  for  drying.  The  excavation  of  depos- 
its under  water  is  performed  by  a  multibucket 
floating  excavator.  (See  also  W87-06622)  (Geiger- 

W87-06636 


VEGETATIONAL  DEVELOPMENT  OF  A 
WOOD  PEAT  DEPOSIT,  AS  READ  FROM  ITS 
POLLEN  CONTENT, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  21. 
W87-06637 
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AQUATIC  ECOSYSTEM  IDENTIFICATION 
USING  THE  GROUP  METHOD  OF  DATA 
HANDLING, 

Ecole  Nationale  Superieure  d'Ingenieurs  Electri- 

ciens  de  Grenoble,  Saint-Martin  d'Heres  (France). 

Lab.  d'Automatique. 

A.  Serrano,  and  S.  Gentil. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  12,  p  517-525,  December  1985.  5  fig,  8 

ref. 

Descriptors:  *Data  interpretation,  •Ecosystems, 
•Mathematical  models,  *Prediction,  *Aquatic  eco- 
systems, Group  Method  of  Data  Handling,  France, 
Simulation  models. 

The  original  Group  Method  of  Data  Handling 
(GMDH),  which  is  based  on  an  algorithm  of 
Ivakhnenko,  and  the  revised  version  by  Tamura 
and  Kondo  were  applied  to  data  collected  in  an 
aquatic  ecosystem  (Lake  Aiguebelette,  France). 
The  revised  method  of  Tamura  and  Kondo  seems 
to  be  good  for  constructing  predictive  or  descrip- 
tive models,  but  not  for  structural  analysis.  The 
simulation  models  obtained  with  the  GMDH  ap- 
proach are  better  than  those  based  on  linear  tech- 
niques, but  it  is  difficult  to  say  how  much  confi- 
dence can  be  attached  to  long-term  predictions 
made  with  a  model  the  structure  of  which  does  not 
seem  to  agree  with  the  a  priori  knowledge  of  the 
system.  (Rochester-PTT) 
W87-05928 


DETERMINISTIC  MODEL  FOR  FORECAST- 
ING LAND  PLANNING  EFFECTS  ON  A  LAKE 
ECOSYSTEM, 

Pavia  Univ.  (Italy).  Dipt,  di  Idraulica  e  Disinquina- 

mento. 

V.  Vendegna,  and  S.  Teruggi. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  12,  p  526-535,  December  1985.  2  fig,  2 

tab,  20  ref. 

Descriptors:  •Model  studies,  'Aquatic  ecosystems, 
•Limnology,  •Limiting  nutrients,  •Primary  pro- 
ductivity, *Lakes,  Phytoplankton,  Zooplankton, 
Organic  matter,  Light,  Bacteria,  Temperature, 
Italy,  Simulation,  Kinetics,  Epilimnion,  Algae. 

An  ecological  model  is  outlined  that  allows  simula- 
tion of  the  kinetic  ratio  existing  between  limiting 
nutrients,  primary  production,  consumption,  and 
decomposition  in  a  lake's  epilimnion.  The  model 
aims  to  evaluate  the  development  of  phytoplank- 
tonic  algae,  of  herbivorous  zooplankton,  and  bacte- 
rial flora  according  to  organic  matter,  nutrients, 
light,  and  temperature,  and  the  effect  of  the  biotic 
community  on  the  nutrient  concentration,  dis- 
solved and  particulate  organic  matter,  and  water 
transparency.  An  example  of  the  calculation  of  the 
model  is  carried  out  for  a  typical  northern  Italian 
lake  of  medium  depth  to  show  the  effect  of  differ- 
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ent  wastewater  treatment  projects  on  the  lake  eco- 
system. (Author's  abstract) 
W87-05929 


IMPACT  OF  HYPOLTMNETIC  AERATION  ON 
ZOOPLANKTON  AND  PHYTOPLANKTON 
POPULATIONS, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy- 

D.  J.  McQueen,  and  V.  A.  Story. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  1,  p  31-44,  January  1986.  13  fig,  7  tab, 
33  ref. 

Descriptors:  *Water  pollution  treatment,  ♦Limnol- 
ogy, 'Lakes,  *Eutrophication,  *Hypolimnion, 
•Aeration,  *Zooplankton,  'Phytoplankton,  *Algal 
control,  Chlorophyll  a,  Succession,  Canada,  Lake 
St.  George. 

The  biological  impact  of  hypolimnetic  aeration 
was  assessed  using  large,  paired  enclosures  in  Lake 
St.  George  (Canada).  During  the  spring,  chloro- 
phyll a  concentrations  and  phytoplankton  cell 
counts  were  much  lower  in  the  aerated  enclosure 
than  they  were  in  the  non-aerated  experiment. 
During  the  summer,  cell  counts  and  biomasses 
were  similar  in  both.  The  aerated  and  non-aerated 
enclosures  showed  no  major  differences  in  zoo- 
plankton  distributions,  species  composition,  or  suc- 
cessional  patterns.  It  is  concluded  that  hypolimne- 
tic aeration  can  reduce  the  intensity  of  spring  algal 
blooms  without  posing  and  environmental  threat  to 
phytoplankton  and  zooplankton  populations.  (Au- 
thor's abstract) 
W87-05938 


MUSTY  ODOR  FROM  BLUE-GREEN  ALGA 
PHORMTDIUM  TENUE  IN  LAKE  KASUMI- 
GAURA 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05941 


WETLAND  RESTORATION:  A  PILOT 
PROJECT, 

Fish  and  Wildlife  Service,  Fergus  Falls,  MN. 
C.  Madsen. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  3,   159-160,  May-June   1986.  6  ref. 

Descriptors:  'Wetlands,  *Ashby,  'Wetlands  recla- 
mation, 'Public  participation,  Minnesota,  Land 
use,  Water  conservation,  Wildlife  conversation, 
Agriculture,  Government  agencies,  Drainage, 
Dams,  Drain  tiles,  Ditches,  Wildlife  management, 
Ducks. 

Most  wetland  losses  are  due  to  agricultural  devel- 
opment. Many  states  and  the  federal  government, 
are  engaged  in  wetland  preservation  efforts.  Any 
drained  wetland  can  be  restored.  A  recent  example 
of  private  wetland  restoration  occurred  near 
Ashby,  Minnesota.  Fish  and  Wildlife  Service  per- 
sonnel designed  a  dam  to  restore  the  wetland  and 
local  sporting  clubs  paid  for  its  construction.  The 
three  critical  elements  needed  for  successful  wet- 
land restoration  are:  a  willing  landowner,  available 
construction  funds,  and  a  public  agency  to  provide 
technical  guidance  and  coordinate  construction  ac- 
tivities. A  goal  of  2,000  acres  of  wetlands  was 
established  for  restoration  in  this  trial.  Land 
owners  signed  a  10-year  lease  for  use  of  the  land. 
They  were  offered  three  options  for  upland  cover 
in  their  wetland  contracts:  nonuse  grass,  delayed 
harvest  of  alfalfa,  and  no-till  small  grain.  Develop- 
ment costs  were  paid  for  by  two  state  agencies,  a 
national  organization  and  a  sporting  club.  Early 
indications  are  that  the  areas  are  at  least  as  good  as 
naturally  occurring  wetlands.  (Main-PTT) 
W87-05962 


IJEVAW,  Vol.  28,  No.  2/3,  p  109-121,  1986.  3  fig, 
43  ref. 

Descriptors:  'Succession,  'Eutrophication,  'Water 
quality  management,  'Environmental  control, 
•Nuisance  algae,  Cyanophyta,  Nutrients,  Ecology, 
Algae,  Density,  Population  density,  Temperature, 
Hydrogen  ion  concentration,  Carbon  dioxide, 
Physical  properties,  Aquatic  life,  Plankton,  Phyto- 
plankton, Fish,  Predation,  Biomass. 

The  application  of  ecological  succession  theory  to 
the  regulation  of  eutrophication  offers  a  unique 
biological  approach  to  water  quality  management. 
Eutrophication  is  examined  on  the  basis  of  five 
trends  associated  with  succession  theory.  It  is  dem- 
onstrated that  the  rate  and  sequence  of  succession 
can  be  managed  so  that  the  dominance  of  a  specific 
population  is  regulated,  and  it  is  proposed  that  if 
the  successional  sequence  is  manipulated,  a  redistri- 
bution of  energy,  nutrients,  and  biomass  can  occur. 
Several  examples  are  discussed  of  how  succession 
theory  can  be  applied  to  control  blue-green  algae 
populations.  Information  from  current  field  studies 
is  presented  to  show  that  a  successional  sequence 
leading  to  blue-green  dominance  is  less  likely  to 
occur  by  reducing  or  manipulating  herbivore  pop- 
ulations, decreasing  secondary  carnivores  (plank- 
tivorous  fish),  increasing  keystone  carnivores  (pis- 
civores),  or  increasing  specific  detrivores.  (Au- 
thor's abstract) 
W87-05994 


ENERGY  SOURCES  FOR  DETRmVOROUS 
FISHES  TN  THE  AMAZON, 

Instituto  National  de  Pesquisas  da  Amazonia, 
Manaus  (Brazil). 

C.  A.  R.  M.  Araujo-Lima,  B.  R.  Forsberg,  R. 
Victoria,  and  L.  Martinelli. 

Science  SCIEAS,  Vol.  234,  No.  4781,  p  1256-1258, 
December  5,  1986.  2  fig,  17  ref.  NSF  Grant  DEB 
81-07522  and  Sudam,  Polamazonia  and  Internation- 
al Atomic  Energy  Agency  Grant  Amazonia  1/ 
BRA/0/010. 

Descriptors:  'Energy  sources,  'Fish  diets, 
'Amazon  basin,  'Catfish,  'Food  chains,  'Diets, 
Ecology,  Phytoplankton,  Fish,  Aquatic  plants, 
Plankton,  Proteins,  Nutrition,  Food  habits,  Trac- 
ers, Isotopic  tracers. 

Effective  management  of  detritivorous  fishes  in  the 
Amazon  basin  requires  an  understanding  of  factors 
controlling  their  production.  A  stable  isotope 
tracer  study  of  carbon  flow  through  fish  food 
chains  was  undertaken  to  identify  the  principal 
autotrophic  carbon  sources  supporting  detritivor- 
ous fish  production  in  the  Amazon.  It  was  found 
that  catfishes  could  be  receiving  carbon  primarily 
from  periphyton  or  from  an  unknown  mixture  of 
plant  end  members;  it  is  concluded  that  neither 
phytoplankton  nor  C4  macrophytes  provide  all  the 
energy  for  this  group.  On  the  other  hand,  the 
Characifonnes  must  receive  a  large  fraction  of 
their  carbon  from  phytoplankton  and  very  little 
from  other  plant  groups.  Results  suggest  that  a 
large  proportion  of  the  fish  consumed  in  the 
Amazon  is  derived  through  food  chains  beginning 
with  phytoplankton.  Macrophytes,  which  have 
been  proposed  as  a  major  energy  source  for  detri- 
tus-based food  chains,  appear  to  be  relatively  unim- 
portant. (Doria-PTT) 
W87-06017 


ARSENIC,  ANTIMONY  AND  SELENIUM  SPE- 
CIATION  DURING  A  SPRING  PHYTOPLANK- 
TON BLOOM  IN  A  CLOSED  EXPERIMENTAL 
ECOSYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06063 


SUCCESSION  THEORY,  EUTROPHICATION, 
AND  WATER  QUALITY  MANAGEMENT, 

Loyola  Univ.  of  Chicago,  IL.  Dept.  of  Natural 

Science. 

D.  B.  Rosenberg,  and  S.  M.  Freedman. 

International   Journal   of  Environmental    Studies 


CHEMICAL  PROCESSES  IN  LAKES. 

John  Wiley  and  Sons,  New  York,  New  York.  1985. 
435  p.  Edited  by  Werner  Stumm. 

Descriptors:  'Lake  morphology,  'Chemical  proc- 
esses, Chemical  properties,  Kinetics,  Model  stud- 
ies, Lake  sediments,  Eutrophication,  Water  pollu- 


tion effects,   Environmental   impact,   Limnology, 
Ecosystem. 

This  account  of  current  research  on  chemical  proc- 
esses in  lakes  emphasizes  those  processes  that  regu- 
late the  distribution  of  elements  and  compounds, 
utilizing  kinetic  information  wherever  possible  and 
often  using  steady-state  and  dynamic  models.  Spe- 
cial attention  is  given  to  the  solid-solution  interface 
and  to  an  assessment  of  the  dominant  roles  of 
settling  particles  and  the  sediment-water  interface 
in  regulating  concentrations  of  heavy  metals  and 
other  reactive  substances.  An  attempt  is  made  to 
show  how  the  lacustrine  ecosystem  responds  to 
human  impact,  especially  to  stresses  resulting  from 
chemical  perturbation.  Measures  for  restoring  eu- 
trophied  lakes  are  included.  Although  the  nonbio- 
logical  side  of  limnology  is  emphasized,  lakes  must 
be  viewed  and  studied  as  microcosms.  Therefore, 
the  common  goal  of  many  of  the  authors  is  to 
determine  both  how  the  chemical  environment 
interacts  with  organisms  and  ecosystems  and  to 
assess  how  they  relate  to  one  another.  (See  also 
W87-06127)  (Lantz-PTT) 
W87-06126 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  CHEMICAL  SUBSTANCES  IN  LAKES: 
MODELTNG  CONCEPTS, 

Eidgenoessische  Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06127 


CONCEPTUAL  MODELS  FOR  TRANSPORT 
AT  A  REDOX  BOUNDARY, 

Freshwater    Biological     Association,     Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06128 

CARBON  ISOTOPES  AND  PRODUCTIVITY  TN 
THE  LACUSTRINE  AND  MARINE  ENVIRON- 
MENT, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland).  Geologisches  Inst. 

J.  A.  McKenzie. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  99-118,  11 

fig,  25  ref. 

Descriptors:  'Carbon,  'Chemical  processes,  'Lim- 
nology, 'Productivity,  'Marine  environment,  Pho- 
tosynthesis, Respiration,  Surface  water,  Carbon- 
ates, Calcium  carbonate,  Organic  matter,  Lake 
sediments,  Marine  sediments. 

The  carbon-isotope  composition  of  the  dissolved 
inorganic  carbon  in  lacustrine  and  marine  waters  is 
primarily  controlled  by  the  photosynthesis-respira- 
tion cycle.  Carbon- 12  is  essentially  transferred 
from  the  surface  waters  to  the  deeper  waters  by  a 
photosynthesis-respiration  pathway.  Photosynthe- 
tically  produced  organic  matter  is  enriched  in 
carbon- 12,  and  as  it  sinks,  it  is  oxidized,  releasing 
carbon- 12  enriched  C02  to  underlying  waters. 
This  isotope  fractionation  produces  a  similar  delta- 
13-C  profile  in  both  lakes  and  oceans.  The  delta- 13- 
C  values  of  the  surface  waters  are  more  positive, 
while  the  values  of  intermediate  to  deep  waters  are 
relatively  more  negative.  As  carbonate  precipitates 
are  basically  in  isotopic  equilibrium  with  the  dis- 
solved inorganic  carbon,  calcium  carbonate  (which 
is  precipitated  in  situ  within  the  water  column 
either  as  a  biogenically  induced  precipitate  or  the 
test  (hard  part)  of  a  microorganism)  contains  a 
carbon-isotope  composition  characteristic  of  the 
water  depth.  Significant  changes  in  the  rate  of 
surface-water  productivity  are  reflected  by  fluctu- 
ations in  the  delta-  13-C  values  incorporated  into 
the  surface-water  carbonates.  For  example,  an  in- 
creased nutrient  supply  to  an  aquatic  basin  pro- 
motes increased  productivity  and  more  and  more 
carbon- 12  is  removed  from  the  surface  waters  by 
the  sinking  organic  matter,  which  may  be  subse- 
quently buried  as  the  oxygen  of  the  bottom  waters 
becomes  depleted.  Simultaneously,  the  delta- 13-C 
value  of  the  surface-water  carbonates  tends  toward 
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more  and  more  positive  values.  Carbon-isotope 
stratigraphy  in  lacustrine  and  marine  sediments  is 
therefore  a  measure  of  the  paleoproduetivity  of  the 
basin.  (See  also  W87-06126)  (Author's  abstract) 
W87-06131 


REDOX-RELATED  GEOCHEMISTRY  IN 
LAKES:  ALKALI  METALS,  ALKALINE-EARTH 
ELEMENTS,  AND  137-CS, 

Woods  Hole  Oceanographic  Institution,  MA. 

E.  R.  Sholkovitz. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  119-142,  8 

fig,  1  tab,  10  ref.  DOE  Contract  No.  DE-AC02- 

83ER60172. 

Descriptors:  'Oxidation-reduction  potential,  •Lim- 
nology, •Geochemistry,  'Alkali  metals,  'Cesium, 
•Alkaline  earth  metals,  'Path  of  pollutants, 
Sodium,  Potassium,  Magnesium,  Calcium,  Barium, 
Iron,  Lake  sediments. 

Redox-driven  reactions  are  important  components 
of  the  biogeochemical  cycles  in  many  lake  waters 
and  sediments.  The  possible  coupling  between 
redox  conditions  and  the  aquatic  chemistry  of 
alkali  metals  (Na,  K,  Cs),  alkaline-earth  elements 
(Mg,  Ca,  Ba),  and  radioactive  137-Cs  is  discussed. 
Water  column  (dissolved  and  suspended  particu- 
late phases)  and  pore  water  data  are  used  to  show 
that  anoxic  conditions  indirectly  result  in  enhanced 
fluxes  of  alkali  and  alkaline-earth  elements  across 
the  sediment-water  interface.  An  important  reac- 
tion appears  to  be  the  release  of  these  elements 
from  an  adsorbed  phase  as  the  reduction  of  sedi- 
mentary (Fe(III)  oxides  yields  the  more  soluble 
Fe(II)  species  under  anoxic  conditions  in  lakes.  As 
such,  the  alkali  and  alkaline-earth  elements  under- 
go a  seasonal  cycle  in  the  hypolimnion  of  seasonal- 
ly anoxic  lakes.  Recent  studies  in  lakes  are  used  to 
hypothesize  that  anoxic  conditions  in  certain  types 
of  lake  sediments  may  result  in  enhanced  mobilities 
of  137-Cs  across  the  sediment-water  interface  and 
within  the  sediment  column.  The  indirect  coupling 
between  ammonia  production,  which  accompanies 
anoxic  conditions,  and  the  exchange  of  ammonium 
cations  for  137-Cs  may  be  an  important  process  in 
sediments  of  certain  mineralogies!  compositions. 
Before  any  generalities  about  137-Cs  mobility  can 
be  made,  much  more  data  on  137-Cs  in  anoxic 
sediments  and  water  columns  are  required.  (See 
also  W87-06126)  (Author's  abstract) 
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Descriptors:  'Lake  morphology,  'Pavin  Crater 
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The  Pavin  Crater  Lake  (Massif  Central,  France)  is 
a  small  and  well-defined  ecosystem  characterized 
by  the  occurrence  of  two  stratified  oxic  and  anoxic 
layers.  The  characteristics  of  Pavin  Lake  have 
been  reassessed  by  using  the  lake  as  a  'test  tube'  to 
investigate  aquatic  processes.  The  lake's  location  in 
a  remote  area  where  detrital  input  is  insignificant, 
greatly  favors  its  use  as  a  giant  'rain  gauge'  to 
register  atmospheric  fallout.  Redox  processes  can 
be  easily  studied  because  of  lake  stratification  and 
meromixis.  The  simplicity  of  the  ecosystem,  which 
is  basic-  "'y  constir  "?d  ^f  -"'itoms  '  r    :,i»ate 

the  study  of  biological  cycling  of  trace  metals  and 
artifical  radionuclides.  The  data  show  an  average 


sedimentation  accumulation  rate  of  1.5  mm/yr 
(11.5  mg/sq  cm/yr)  at  92  m.  The  deposition  of 
atmospheric  pollutants,  Zn,  Cu,  and  Pb,  shows  a 
gradual  increase  since  the  beginning  of  industriali- 
zation. Trace  metals  and  artificial  radionuclides, 
such  as  plutonium,  are  known  to  be  adsorbed  onto 
the  oxyhydroxides  of  iron  and  manganese,  while 
there  are  few  examples  of  mobilization  of  137-Cs 
under  the  aerobic  conditions  studied  here.  (See 
also  W87-06126)  (Lantz-PTT) 
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Lake  sediments  of  different  chemical  composition 
and  different  trophic  levels  show  strong  seasonal 
variations  of  their  phosphorus  fluxes.  These  phe- 
nomena cannot  be  explained  solely  on  the  basis  of 
the  redox  conditions  and  the  iron/phosphorus 
chemistry  at  the  sediment-water  interface.  A  more 
detailed  physical,  chemical,  and  biological  analysis 
of  the  system  'boundary  layer'  elucidates  the  proc- 
esses which  are  mainly  responsible  for  the  dynam- 
ics of  phosphorus  transport.  In  an  aerobic  zone  the 
microbial  decomposition  of  incoming  particulate 
organic  matter  utilizes  the  electron  acceptors  02 
and  N03(-).  Freshly  imported  phosphorus  is  kept 
in  the  solid  phase.  Bioturbation  increases  the  flux 
of  dissolved  species  to  the  hypolimnion.  The  man- 
ganese (II)  flux  can  be  used  to  quantify  its  contri- 
bution. The  observed  net  flux  of  phosphorus  stems 
from  the  anaerobic  zones,  where  there  is  not  bio- 
turbation. At  the  interface  of  the  two  zones  a 
chemical  barrier  for  phosphate  is  formed  offering 
newly  formed  iron  oxides  as  adsorbing  surfaces. 
The  capacity  of  this  phosphorus  sink  depends  on 
the  stoichiometric  Fe/P  ratio  in  the  dissolved 
phase  of  the  anaerobic  zone.  A  dynamic  physical- 
chemical  model  utilizing  a  set  of  eight  reactions 
with  the  state  variables  organic  carbon,  oxygen, 
iron  (II),  iron  (III),  and  phosphate  is  introduced. 
(See  also  W87-06126)  (Author's  abstract) 
W87-06135 


INFLUENCE  OF  COAGULATION  AND  SEDI- 
MENTATION ON  THE  FATE  OF  PARTICLES, 
ASSOCIATED  POLLUTANTS,  AND  NUTRI- 
ENTS IN  LAKES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06136 


COUPLING  OF  ELEMENTAL  CYCLES  BY  OR- 
GANISMS: EVIDENCE  FROM  WHOLE-LAKE 
CHEMICAL  PERTURBATIONS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

D.  W.  Schindler. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  225-250,  10 

fig,  4  tab,  76  ref. 

Descriptors:  'Lake  morphology,  'Limnology, 
'Chemical  properties,  'Fate  of  pollutants,  'Path  of 
pollutants,  'Microorganisms,  Phosphorus,  Nitro- 
gen, Sulfur,  Photosynthesis,  Algae,  Chemical  proc- 
esses, Decomposition,  Nitrification,  Denitrifica- 
tion. 

Altering  the  inputs  of  phosphorus,  nitrogen,  or 
sulfur  to  lakes  has  had  profound  effects  on  the 
chrtTtir-1  cycles  of  other  elements,  largely  by 
changes  induced  in  organisms  which  couple  the 
various  cycles.  Changes  caused  by  phosphorus  ad- 


dition included  enhancing  photosynthesis  which 
stimulates  C02  invasion  from  the  atmosphere;  in- 
creased fixation  of  atmospheric  nitrogen  caused  by 
changes  to  blue-green  algae  when  nitrogen/phos- 
phorus ratios  were  reduced;  and  replacement  of 
oxic  biogeochemical  processes  by  anoxic  path- 
ways, including  methanogenesis,  sulfate  reduction, 
production  of  ammonium,  and  release  from  sedi- 
ments of  ferrous  iron.  Nitrogen  additions  caused 
changes  in  the  acid-base  balance  of  lakes,  depend- 
ing on  whether  a  cationic  or  anionic  form  of  the 
nutrient  was  used.  Algal  uptake,  decomposition, 
nitrification,  and  denitnfication  all  appeared  to  be 
key  processes  in  the  production  or  consumption  of 
alkalinity,  by  altering  the  charge  balance  between 
cations  and  anions.  Addition  of  sulfuric  acid 
caused  an  increased  reduction  of  sulfate  to  sulfide 
in  anoxic  hypolimnions,  and  an  increased  sedimen- 
tation of  iron  sulfides.  Because  annual  input  of 
dissolved  iron  to  lakes  is  small,  it  is  possible  that 
anthropogenic  activities  could  introduce  enough 
sulfate  to  lakes  to  totally  deplete  their  reserves  of 
iron,  severely  altering  the  end  products  of  sulfate 
reduction  and  disrupting  cycles  of  phosphorus  and 
trace  elements.  The  interfaces  between  air  and 
water,  epilimnion  and  hypolimnion,  and  water  and 
sediment  are  key  sites  of  activity  in  the  biological 
coupling  of  geochemical  cycles.  These  biological 
coupling  mechanisms  appear  to  be  unimpaired 
over  wide  ranges  of  acidities  and  nutrient  concen- 
trations, despite  the  numerous  changes  in  biota 
which  occur.  (See  also  W87-06126)  (Author's  ab- 
stract) 
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The  transformation  of  fens  receiving  water  from 
mineral  soil  to  bogs  receiving  only  atmospheric 
deposition  is  marked  by  a  sharp  decline  in  pH  from 
above  6  to  about  4  as  calcium  declines  below  350 
milliequivalents/L.  The  chemistry  of  bog  waters  is 
influenced  chiefly  by  atmospheric  deposition  of  sea 
spray  in  coastal  areas  (increasing  sodium,  chloride, 
and  magnesium),  and  by  dustfall  from  cultivated 
prairies  in  continental  areas  (increasing  calcium, 
magnesium,  and  in  lesser  degree,  potassium).  In 
some  locations  air  pollution  appears  to  increase 
sulfate  levels.  Sulfate,  nitrate,  and  ammonia  are  all 
much  lower  than  in  atmospheric  precipitation,  due 
presumably  to  plant  uptake  and  microbial  reduc- 
tion. Sulfate  reduction  is  particularly  marked  in 
oceanic  sites.  The  low  pH  in  bog  waters  is  owed 
chiefly  to  yellow-brown  organic  acids,  as  indicated 
by  highly  significant  interrelationships  among 
anion  deficit,  hydrogen  ion  concentration,  absor- 
bance  and  'dissolved'  organic  carbon;  pH  also  rises 
sharply  upon  photo-oxidation  of  water  samples. 
Bog  drainage  is  a  signficant  input  to  the  waters  of 
many  lakes  and  streams,  and  may  predispose  them 
to  the  further  effects  of  acid  deposition  from  the 
atmosphere.  (See  also  W87-06126)  (Author's  ab- 
stract) 
W87-06141 


LAKE  RESTORATION, 

Eidgenoessische  Technische  Hochschule,   Zurich 
(Switzerland). 


18 


WATER  CYCLE— Field  2 


R.  Gachter,  and  D.  M.  Imboden. 
IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.  1985.  p  365-388,  15 
fig,  4  tab,  30  ref. 

Descriptors:  *Lake  restoration,  •Phosphorus,  'Eu- 
trophic  lakes,  'Water  pollution  effects,  Hypolim- 
nion,  Oxygen,  Lake  sediments. 

A  one-box  model  for  the  mass  balance  of  total 
phosphorus  in  lakes  serves  to  assess  the  effect  of 
various  techniques  to  restore  eutrophic  lakes.  It  is 
shown  that  net  removal  rate  of  phosphorus  to  the 
sediments  is  highly  dependent  on  the  phosphorus 
content  of  the  lake.  Due  to  this  nonlinear  behavior, 
the  dynamics  of  the  eutrophication  and  recovery 
process  may  differ  markedly.  In  those  cases  where 
the  external  phosphorus  loading  cannot  be  reduced 
as  quickly  as  desired  or  as  efficiently  as  required, 
within  certain  limitations  lake  internal  measures 
may  be  useful.  Hypolimnic  discharage  of  water 
may  increase  the  tolerable  mean  inflow  concentra- 
tion by  40  mg/cu  m  at  best,  and  oxygen  input  into 
the  hypolimnion  may  augment  the  phosphorus  re- 
tention of  (mainly  mesotrophic)  lakes  up  to  80%. 
(See  also  W87-06126)  (Author's  abstract) 
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Eutrophication  means  the  enrichment  of  a  water 
body  with  substances  (nutrients)  which  increase 
the  growth  rate  of  plant  populations,  i.e.  macro- 
phytes  and  phytoplankton.  The  various  effects  of 
eutrophication  are  the  following:  (a)  degradation 
of  water  quality,  with  consequent  higher  costs  of 
the  supply;  (b)  modification  of  the  community 
structure;  (c)  negative  influence  on  the  fishing 
quality;  (d)  reduction  of  tourist  and  sporting  activi- 
ties; (e)  increasing  frequency  of  pathogenic  micro- 
organisms, and  in  some  cases,  of  toxic  algae;  (f) 
oxygen  depletion  in  deep  layers.  Sewage,  agricul- 
ture, industries,  soil  leaching  and  erosion  and  dry 
and  wet  fall-out  are  the  most  important  sources  of 
the  nutrients  which  enrich  lakes.  Because  the  most 
common  limiting  factor  is  phosphorus,  to  stop 
trophic  development,  reduce  its  rate  and/or  to 
decrease  the  trophic  degree  of  a  lake,  the  phospho- 
rus discharged  into  the  lake  must  be  reduced. 
Phosphorus  removal  from  sewage  or  the  diversion 
of  waste  waters  outside  the  watershed  are  the  most 
efficient  methods  of  recovering  eutrophicated 
lakes.  Efforts  devoted  to  recovering  inland  waters 
are,  however,  not  proportional  to  their  degrada- 
tion. Consequently,  the  trophic  evolution  of  these 
water  bodies  is  accelerated.  As  an  example,  some 
European  lakes  (Lake  Lugano,  lake  Annecy,  Grei- 
fensee, and  Mauensee)  with  different  characteris- 
tics have  been  chosen  to  illustrate  the  effects  ob- 
tained from  different  interventions.  Future  topics 
of  the  research  on  lake  eutrophication  are  dis- 
cussed. (See  also  W87-06187)  (Lantz-PTT) 
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Rivers  have  traditionally  been  used  for  the  disposal 
of  domestic  and  industrial  wastewaters.  In  many 
cases,  this  has  caused  undesirable  changes  to  the 
aquatic  flora  and  fauna.  The  majority  of  these 
changes  have  been  brought  about  by  the  discharge 
of  organic  matter  (BOD)  resulting  in  the  lowering 
in  the  concentration  of  the  dissolved  oxygen  (DO) 
in  the  receiving  water.  Pollution  of  rivers  and 
estuaries  is  also  frequently  caused  by  the  discharge 
of  toxic  substances,  which  may  break  down  due  to 
chemical  or  bacterial  action  (non-conservative)  or 
which  may  be  resistent  to  breakdown  (conserva- 
tive) and  other  problems  may  arise  due  to  the 
discharge  of  inorganic  nutrients  causing  excessive 
algal  growth.  In  all  of  these  situations  it  is  impor- 
tant to  be  able  to  relate  the  rate  of  discharge  of  the 
pollutant  to  resulting  concentration  pattern  in  the 
receiving  water.  Various  methods  have  been  de- 
vised for  calculating  the  pattern  beginning  with  the 
classic  work  on  BOD/DO  models  in  the  1920s. 
This  laid  the  basis  for  modeling  the  chemical  kinet- 
ics of  breakdown.  Subsequent  work  has  concen- 
trated on  the  hydrodynamic  aspects  -  advection 
and  diffusion  along  with  work  on  stochastic  and 
statistical  models,  and  refinement  of  the  kinetic 
models.  Discussed  here  is  the  hydrodynamic  basis 
for  models  of  rivers  followed  by  examples  of  their 
application.  (See  also  W87-06216)  (Lantz-PTT) 
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The  modeling  of  water  quality  in  lakes  and  reser- 
voirs is  rather  different  from  that  in  rivers  and 
estuaries.  The  primary  uses  of  the  water  -  amenity, 
fisheries  and  abstraction  are  the  same  but  the  pollu- 
tion pattern  shows  two  major  differences:  (a) 
Lakes  and  reservoirs  rarely  receive  discharges  of 
organic  matter  large  enough  to  cause  serious 
oxygen  depletion;  (b)  Due  to  the  much  greater 
retention  time  (and  depth),  lakes  and  reservoirs  are 
dominated  by  planktonic  organisms  and  are  there- 
fore more  sensitive  than  rivers  and  estuaries  to 
eutrophication.  The  majority  of  models  of  lakes 
and  reservoirs  are  therefore  concerned  with  algal 
growth  and  inorganic  nutrients.  The  quality  of 
water  in  lakes  and  reservoirs  is  due  to  a  combina- 
tion of  groups  of  factors,  namely:  (a)  Influent  qual- 
ity and  mixing  pattern;  (b)  Physical  and  chemical 
processes  during  storage;  and  (c)  Biological 
growths  and  their  role  in  the  removal  and  release 
of  substances.  Modeling  water-quality  changes  in 
lakes  therefore  involves  representation  of  all  these 
factors,  and  they  are  discussed  separately  with  the 
emphasis  on  algal  growth  and  its  relation  with 
nitrogen  and  phosphorus.  (See  also  W87-06216) 
(Lantz-PTT) 
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Since  the  natural  outlet  to  Spirit  Lake  was  blocked 
during  the  May  18,  1980,  eruption  of  Mount  St. 
Helens,  the  threat  exists  that  the  lake  will  breach 
this  material,  causing  catastrophic  flooding  down- 
stream. The  National  Weather  Service  Dam  Break 
Model  was  used  to  evaluate  the  flood  hazards 
posed  by  Spirit  Lake  during  hypothetical  dam 
break  scenarios.  The  water  surface  profile  within 
the  lake  was  studied  to  determine  if  a  significant 
gradient  would  exist  during  a  dam  break,  and  if  so, 
whether  it  could  be  measured  by  approximately 
placed  lake  gages  and  used  to  estimate  lake  out- 
flow. It  was  found  that  no  significant  gradient 
would  develop  in  the  main  body  of  the  lake  and 
that  lake  outflow  could  best  be  measured  using  the 
rate  of  lake  level  drop  in  conjunction  with  a  capac- 
ity-elevation table.  A  graphical  method  was  devel- 
oped to  determine  the  rapidity  of  the  breach  from 
the  rate  of  lake  level  drop,  which  is  necessary  to 
know  for  downstream  forecasting.  The  lake  out- 
flow was  routed  down  the  Toutle  and  Cowlitz 
Rivers  to  develop  information  for  preparing  flood 
forecasts.  Scenarios  studied  included  4,  8,  24,  and 
48  hour  breach  times  and  sediment  concentrations 
of  27  and  40%  by  volume.  (See  also  W87-06238) 
(Author's  abstract) 
W87-06246 


APPLICATION  OF  STREAMFLOW  FORE- 
CASTS TO  OPERATING  A  MULTI-RESER- 
VOIR SYSTEM  IN  CENTRAL  ARIZONA 

HyMet  Co.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06247 

SEASONAL  INFLOW  FORECASTS  BY  A  CON- 
CEPTUAL HYDROLOGIC  MODEL  FOR  MICA 
DAM,  BRITISH  COLUMBIA, 

British  Columbia  Hydro  and   Power  Authority, 
Vancouver.  Operations  Engineering  Div. 
D.  J.  Druce. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  85- 
91,  3  fig,  6  tab,  5  ref. 

Descriptors:  'Seasonal  variation,  'Hydrologic 
models,  'Mica  Dam,  'British  Columbia,  'Revel- 
stoke  Dam,  'Kinbsaket  Lake,  'Streamflow  fore- 
casting, Model  studies,  Forecasting. 

During  the  construction  of  the  Revelstoke  Dam 
across  the  Columbia  River,  the  operation  of  the 
Mica  Project,  located  about  135  km  upstream,  was 
planned  so  that  the  streamflows  at  Revelstoke 
would  be  regulated  to  less  than  the  discahrge  ca- 
pacity of  the  diversion  facilities,  with  a  high  degree 
of  reliability. This  was  accomplished  through  the 
use  of  an  operating  procedure  which  took  into 
consideration  the  uncertainty  in  the  seasonal  in- 
flows to  Kinbasket  Lake,  the  reservoir  behind 
Mica  Dam.  The  probabilistic  forecasts  of  seasonal 
inflows  that  were  input  to  the  procedure  were 
generated  using  a  conceptual  hydrologic  model.  It 
can  be  concluded  from  this  evaluation  of  seasonal 
inflow  volume  forecasts  for  Kinbasket  Lake  that 
for  the  six-year  period:  (1)  the  seasonal  inflow 
volume  forecasts  produced  using  a  conceptual  hy- 
drologic model  have  been  more  accurate  than  the 
official  BC  Hydro  forecasts  produced  using  a  re- 
gression model;  (2)  the  improvement  in  forecast 
accuracy  is  more  pronounced  when  the  inflow  for 
August  and  September  are  included  in  the  seasonal 
inflow  volume;  (3)  the  monthly  (July)  inflow 
voluem  forecasts  produced  using  a  conceptual  hy- 
drologic model  have  been  more  accurate  than  the 
official  forecasts  that  are  based  on  pro-rating  the 
seasonal  inflow  volume  forecasts  produced  using  a 
regression  model;  (4)  the  variation  in  the  July 
inflow  volume  forecasts  caused  by  meteorological 
uncertainty  decreases  considerably  as  the  1  July 
date  is  approached;  and  (5)  both  methodologies 
produce  forecasts  that  are  more  reliable  than  the 
(no-model)  forecasts  based  only  on  historical  in- 


19 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


z 


flows.  Furthermore,  it  appears  that  the  probabilis- 
tic seasonal  inflow  forecasts  produced  using  the 
conceptual  hydrologic  model  have  some  properties 
that  will  facilitate  the  development  of  better  oper- 
ations planning  models  for  hydro-electric  projects. 
(See  also  W87-06238)  (Lantz-PTT) 
W87-06248 


ESTIMATING  WATER  SURFACE  ELEVATION 
PROBABILITIES  FOR  THE  GREAT  SALT 
LAKE, 

Utah  Water  Research  Lab.,  Logan. 
L.  D.  James,  D.  S.  Bowles,  R.  V.  Canfield,  D.  G. 
Chadwick,  and  N.  Stauffer. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  93- 
108,  6  fig,  18  tab,  16  ref. 

Descriptors:  'Water  level,  'Great  Salt  Lake,  'Ec- 
ological effects,  'Streamflow  forecasting,  Floods, 
Terminal  lakes,  Model  studies,  Hydrologic  models, 
Water  management. 

Rising  water  surface  elevations  in  terminal  lakes 
threatent  shoreline  industrial  plants,  transportation 
routes,  and  wetlands.  Falling  elevations  increase 
the  cost  of  pumping  brines  into  evaporation  ponds 
and  reduce  the  quality  of  shoreline  recreation.  The 
managers  of  these  properties  need  information  on 
lake  level  probabilities  for  planning  and  protecting 
their  operations,  and  public  agencies  need  informa- 
tion on  both  probabilities  and  damages  to  deter- 
mine whether  lake  level  control  is  justified.  Stand- 
ard methods  for  estimating  flood  frequencies  and 
damages  in  riverine  areas  do  not  apply  to  terminal 
lakes  because  of  the  interdependency  in  annual 
peaks,  the  long  advance  warning,  and  the  long 
duration  of  flood  events.  The  method  developed 
began  by  utilizing  a  multivariate  first  order  autor- 
egressive  model  to  generate  sequences  of  annual 
precipitation,  evaporation,  and  surface  inflow. 
These  sequences  were  then  supplied  to  a  lake 
water  balance  model  to  generate  lake  level  se- 
quences. These  were  used  to  define  lake  level 
probability  distributions  year  by  year.  They  were 
also  supplied  to  a  model  that  simulated  damages 
used  in  the  economic  assessments  of  causeway 
breaching  (favorable),  pumping  excess  water  into 
the  western  desert  (marginal),  and  reservoir  con- 
struction (favorable  only  in  a  multipurpose  project) 
as  lake  level  control  alternatives.  (See  also  W87- 
06238)  (Author's  abstract) 
W87-06249 


GREAT  LAKES  WATER  QUALITY, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary   bibliographic  entry  see  Field   5G. 

W87-06272 


IMPACT  OF  METHOXYCHLOR  ON  FRESH- 
WATER COMMUNITIES  OF  PLANKTON  IN 
LIMNOCORRALS, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O6330 


HYDROLOGY  OF  A  WETLAND  IN  THE  CON- 
TINUOUS PERMAFROST  REGION, 

McMaster  Univ.,  Hamilton  (Ontario).  Dept.  of  Ge- 
ography. 

For  primary  bibliographic  entry  see  Field  2C. 
W8'  -06380 


SPRING  RUNOFF  RETENTION  IN  PRAJJUE 
POTHOLE  WETLANDS, 

South  Dakota  Cooperative  Fishery  Research  Unit, 

Brookings. 

D.  E.  Hubbard,  and  R.  L.  Linder. 

Journal  o.  Soil  and  Water  Conservation  JWSCA3, 

Vol.  41,  No.  2,  p  122-125,  March-April  1986.  1  fig, 

2  tab,  40  ref.  Federal  Aid  in  Wildlife  Restoration 

Project  W-75-R. 

Descriptors:  'Prairie  potholes,  'Wetlands,  'Spring 
thaw,  Aerial  photography,  Water  depth,  Glacial 


drift,  Management  planning,  Rainfall-runoff  rela- 
tionships, Altamont  moraine,  Water  resources  de- 
velopment. 

The  volume  of  water  in  213  small  wetlands  on  648 
ha  of  the  Altamont  moraine  in  northeastern  South 
Dakota  was  measured  in  April  1982,  immediately 
after  the  vernal  thaw.  Water  depths  were  measured 
to  the  nearest  centimeter  at  intervals  along  tran- 
sects through  each  wetland.  The  surface  area  of 
each  wetland  was  obtained  from  low-level,  black- 
and-white  aerial  photographs  obtained  at  the  same 
time  the  water  depth  measurements  were  made. 
The  213  wetlands  comprised  50%  of  the  water 
surface  area  that  occurred  in  the  study  area  and 
contained  an  estimated  19.58-ha-m  of  water.  The 
data  are  discussed  in  relation  to  what  is  known 
about  prairie  wetland  hydrology.  Values  of  intact 
prairie  wetlands  should  be  given  serious  consider- 
ation in  water  resource  planning  and  development 
of  the  glaciated  prairie  region.  (Author's  abstract) 
W87-06401 


UTILIZATION  OF  SULFONIC  ACIDS  AS  THE 
ONLY  SULFUR  SOURCE  FOR  GROWTH  OF 
PHOTOSYNTHETIC  ORGANISMS, 

Munich  Univ.  (Germany,  F.R.).  Botanisches  Inst. 
S.  Biedlingmaier,  H.-P.  Kost,  and  A.  Schmidt. 
Planta   PLANAB,   Vol.    169,   No.   4,  p   518-523, 
December  1986.  2  fig,  3  tab,  34  ref. 

Descriptors:  'Plant  growth,  'Sulfonic  acids,  'Or- 
ganic acids,  'Sulfur  compounds,  'Sulfur,  'Photo- 
synthesis, Algae,  Algal  growth,  Bacteria,  Plant 
tissues,  Nutrients,  Bioaccumulation,  Limiting  nutri- 
ents. 

Growth  on  ethanesulfonic  acid  as  the  only  sulfur 
source  was  found  to  occur  in  ten  of  the  14  green 
algae  tested  and  the  three  of  the  ten  cyanobacteria 
analyzed.  Similar  growth  was  not  demonstrated  in 
the  higher  plant  Lemna  minor,  or  in  tissue  cultures 
of  anise,  sunflower  and  tobacco.  Organisms  grow- 
ing on  sulfonic  acids  as  the  only  sulfur  source 
developed  an  uptake  system  for  ethanesulfonate 
found  neither  in  algae  growing  on  sulfate  nor  in 
algae  unable  to  utilize  sulfonic  acids  for  growth. 
The  development  of  sulfonate  transport  was  not 
caused  by  substrate  induction,  but  by  conditions  of 
starvation.  The  presence  of  this  uptake  system  was 
always  correlated  with  an  increased  sulfate-uptake 
capacity.  Enhanced  sulfate  uptake  was  found  in  all 
S-deficient  and  sulfonate-grown  cultures  tested,  in- 
dicating sulfate  limitation  as  the  regulatory  signal. 
A  lag  period  of  2-2.5  h  after  transfer  to  sulfate 
deprivation  was  needed  for  expression  of  both 
enhanced  sulfate  uptake  and  ethanesulfonate 
uptake  in  the  case  of  the  green  alga  Chlorella 
fusca.  It  is  speculated  that  the  availability  of  sulfate 
(pool  size)  or  a  metabolic  product  in  equilibrium 
with  oxidized  sulfur  compounds  controls  sulfate 
and  sulfonate  uptake  systems.  The  principle  of 
(coordinated)  derepression  by  starvation  is  dis- 
cussed as  a  general  strategy  in  photosynthetic  or- 
ganisms. (Author's  abstract) 
W87-06404 


RA-226  CONCENTRATIONS  IN  OTTER, 
LUTRA  CANADENSIS,  TRAPPED  NEAR  URA- 
NIUM TATLINGS  AT  ELLIOT  LAKE,  ONTAR- 
IO, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06421 


ORGANOCHLORINE  INSECTICIDES  IN 
TROUT,  SALMO  TRUTTA  FARIO  L.,  TAKEN 
FROM  FOUR  RIVERS  IN  LEON,  SPAIN, 

Universidad  de  Leon  (Spain).  Dept.  of  Biochemis- 
try. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06423 


SIZE  DISTRIBUTION  OF  AUTOTROPHS  AND 
MICROHETEROTROPHY  IN  RESERVOntS: 
IMPLICATIONS  FOR  FOODWEB  STRUC- 
TURE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 


ences Div. 

B.  L.  Kimmel. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  as  DE82-017531.  ORNL 

Report  No.  CONF-8106240--1,  1981.  26  p,  4  tab, 

39  ref.  Project  No.  A-088-OKLA. 

Descriptors:  'Particle  size,  'Reservoirs,  'Food 
chains,  'Autotrophy,  'Heterotrophy,  'Limnology, 
Phytoplankton,  Eutrophication,  Carbon  radioiso- 
topes, Tracers. 

Particle  size  is  a  primary  determinant  of  resources 
available  to  consumers  and  of  the  efficiency  of 
energy  transfer  through  planktonic  food  chains. 
Dual  radioisotopic  labeling  (with  14-C  bicarbonate 
and  3-H  acetate)  and  size  fractionation  of  naturally 
occurring  phytoplankton-bacterioplankton  assem- 
blages were  employed  to  examine  the  particle  size 
distributions  of  planktonic  autotrophy  and  micro- 
heterotrophy  in  four  limnologically-dissimilar  U.S. 
reservoirs  (Lake  Mead,  Arizona-Nevada,  oligo-me- 
sotrophic;  Broken  Bow  Lake,  Oklahoma,  mesotro- 
phic;  Lake  Texoma,  Oklahoma-Texas,  eutrophic; 
and  Normandy  Lake,  Tennessee,  eutrophic).  Small 
nano-  and  ultraphytoplankton  (<  8.0  micrometers) 
and  free-living  bacteria  (<  3.0  micrometers)  were 
primarily  responsible  for  planktonic  autotrophy 
and  microheterotrophy,  respectively,  even  in  eu- 
trophic conditions.  Zooplankton  grazing  experi- 
ments indicated  that  (1)  most  grazing  pressure 
occurs  on  3.0  to  8.0  micrometer  particles,  (2) 
grazer  limitation  of  the  occurrence  of  attached 
bacteria  and  microbial-detrital  aggregates  is  unlike- 
ly, and  (3)  free-living  bacteria  are  inefficiently  har- 
vested, relative  to  algae,  by  most  reservoir  zoo- 
plankton.  Autotrophic  particulate  production  is 
generally  more  available  to  filter-feeding  zooplank- 
ton than  is  microheterotrophic  production  due  to 
(1)  the  smaller  particle  size  of  most  free-living 
bacteria  relative  to  most  microalgae,  and  (2)  the 
apparent  sparsity  of  bacteria-colonized  particles 
and  microbial-detrital  aggregates.  Relative  to  auto- 
trophy, the  microheterotrophic  conversion  of  al- 
lochthonous  dissolved  organic  matter  and  algal 
excretion  products  to  bacterial  biomass  appears 
unlikely  to  be  a  significant  source  of  organic 
carbon  for  planktonic  grazers  in  most  reservoirs. 
(Author's  abstract) 
W87-06434 


LAKE  AND  RESERVOIR  RESTORATION, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic   entry  see   Field   5G. 
W87-06446 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SULFTDE  AND  REDUCED  METALS  IN 
THE  TAILWATER  OF  NARROWS  DAM  (LAKE 
GREESON),  ARKANSAS, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR.  Dept.  of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06518 


CE-QUAL-R1:  A  NUMERICAL  ONE-DIMEN- 
SIONAL MODEL  OF  RESERVOIR  WATER 
QUALITY:  USER'S  MANUAL. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Instruction 
Report  E-82-1,  July  1986.  Final  Report.  512  p,  101 
fig,  41  tab,  377  ref,  6  append. 

Descriptors:  'Mathematical  models,  'CE-QUAL- 
Rl,  'Path  of  pollutants,  'Reservoirs,  Water  qual- 
ity, Manuals,  Reservoir  operation,  Eutrophication, 
Model  studies. 

CE-QUAL-R1  is  a  mathematical  model  of  water 
quality  tha:  describes  the  vertical  distribution  of 
thermal  energy  and  biological  and  chemical  mate- 
rials in  a  reservoir  through  time.  It  is  used  to  study 
preimpoundment  and  post-impoundment  water 
quality  problems  and  the  effects  of  reservoir  man- 
agement operations  on  water  quality.  In  addition,  it 
addresses   problems   of  water   quality   associated 
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with  reservoir  eutrophication  and  with  anaerobic 
conditions.  The  manual  is  organized  into  five 
major  parts  with  several  appendices.  Part  I  intro- 
duces CE-QUAL-R1  to  the  reader  by  summarizing 
its  major  usages,  attributes,  and  historical  develop- 
ment. Part  II  addresses  model  capabilities,  assump- 
tion and  limitations,  and  basic  equations.  Part  III  is 
concerned  with  specific  constructs  of  CE-QUAL- 
Rl  It  describes  each  subroutine  in  detail.  Part  IV 
describes  how  to  determine  the  various  coeffi- 
cients, constants,  and  updates  required  by  CE- 
QUAL-R1,  and  Part  V  describes  a  number  of 
utilities  associated  with  CE-QUAL-R1.  (Lantz- 
PTT) 
W87-06520 


EVALUATION  OF  LARVAL  FISH  SAMPLING 
GEARS  FOR  USE  ON  LARGE  RIVERS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06521 

SIZE  DISTRIBUTION  OF  PLANKTONIC  AU- 
TOTROPHY  AND  MICROHETEROTROPHY 
IN  DEGRAY  AND  WEST  POINT  RESERVOIRS: 
A  COMPARATIVE  STUDY, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

B.  L.  Kimmel,  and  A.  W.  Groeger. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg, MS.  Technical  Report  E-86-8,  July  1986. 
Final  Report.  45  p,  12  fig,  7  tab,  92  ref. 

Descriptors:  'Plankton,  *Distribution  patterns, 
'DeGray  Reservoir,  'West  Point  Reservoir,  ♦Par- 
ticle size,  *Limnology,  Algae,  Heterotrophic  bac- 
teria, Reservoirs. 

Particle  size  is  an  important  determinant  of  food 
resources  available  to  planktonic  consumers  and  of 
the  efficiency  of  energy  transfer  through  plank- 
tonic foodwebs.  Thus,  the  environmental  factors 
controlling  the  size  distributions  of  planktonic  au- 
totrophy  (algal  photosynthesis)  and  microhetero- 
trophy  (bacterial  heterotrophic  activity)  are  of 
considerable  ecological  interest.  To  examine  hy- 
potheses regarding  their  environmental  control, 
the  author  compared  the  size  distributions  of 
planktonic  autotrophy  and  microheterotrophy 
within  and  between  oligotrophic  DeGray  Reser- 
voir (Arkansas)  and  eutrophic  West  Point  Reser- 
voir (Alabama-Georgia).  Naturally  occurring  as- 
semblages of  reservoir  phytoplankton  and  bacterio- 
plankton  and  radiolabeled  with  sodium  14-C-bicar- 
bonate  and  sodium  3-H-acetate  and  were  size-frac- 
tionated by  filtration  through  polycarbonate  mem- 
brane filters.  Planktonic  autotrophy  in  both  reser- 
voirs was  dominated  by  microalgae,  with  usually 
>60%  of  the  total  photosynthetic  carbon  uptake 
associated  with  organisms  in  the  <8.0-micrometer 
size  fraction.  Microheterotrophic  activity  in  the 
0.2-1.0-micrometer  size  fraction  (indicative  of 
small,  free-living  bacterioplankton  rather  than  of 
large  bacteria  or  bacteria  attached  to  suspended 
particles)  usually  accounted  for  >80%  of  the 
planktonic  microheterotrophy.  Relative  to  marked 
uplake-to-downlake  gradients  in  physical  and 
chemical  conditions,  size  distributions  of  auto- 
trophy and  microheterotrophy  were  remarkably 
uniform  in  both  reservoirs.  The  results  suggest  that 
additional  ecological  factors  (e.g.,  size-selective 
losses  of  cells  by  grazing  and/or  sinking,  auto- 
graph-microheterotrophy  interactions)  must  be 
considered,  in  addition  to  the  availability  of  nutri- 
ents and  suspended  particles,  as  potential  environ- 
mental controls  on  the  size  distributions  of  plank- 
tonic autotrophy  and  microheterotrophy.  (Lantz- 
PTT) 
W87-06522 


ASSESSMENT      OF     RESERVOUl     MLXTNG 
PROCESSES, 

Ford,    Thornton,    Norton    and    Associates    Ltd., 

Little  Rock,  AR. 

D.  E.  Ford,  and  L.  S.  Johnson. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Army  Corps  of 


Engineers,  Waterways  Experiment  Station,  Vicks- 
burg, MS.  Technical  Report  E-86-7,  July  1986. 
Final  Report.  162  p,  64  fig,  4  tab,  176  ref,  2  append. 

Descriptors:  'Reservoir  operation,  'Mixing,  *Hy- 
drothermal  studies,  Mathematical  analysis,  Com- 
puter programs,  Literature  review,  Algorithms, 
Reservoirs,  Lakes,  Environmental  effects. 

Since  mixing  and  the  resultant  hydrothermal 
regime  are  dominant  factors  in  determining  what 
takes  place  chemically  and  biologically  in  a  reser- 
voir, techniques  for  predicting  the  characteristics 
of  the  major  mixing  mechanisms  that  occur  in 
reservoirs  can  help  the  US  Army  Corps  of  Engi- 
neers (CE)  regulate  the  quality  of  reservoir  and 
release  waters.  This  report  provides  a  literature 
review  of  reservoir  internal  mixing  processes,  in 
which  general  transport  processes,  reservoir 
mixing  processes  and  their  effect  on  water  quality, 
and  one-dimensional  predictive  techniques  and 
computer  algorithms  are  presented  and  analyzed. 
The  historical  development  of  the  recommended 
predictive  techniques,  including  the  assumptions, 
limitations  and  advantages  of  the  techniques  used 
in  the  development,  is  also  documented.  The  rec- 
ommended one-dimensional  mixing  algorithm  is 
generalized  with  respect  to  CE  reservoirs  and  is 
not  constrained  by  extensive  data  requirements  nor 
limited  in  the  mixing  processes  considered.  The 
algorithm  includes  all  major  mixing  processes  in 
order  to  predict  changes  in  the  reservoir's  mixing 
regime  resulting  from  changes  in  hydrometeorolo- 
gical  conditions  and  project  operation.  The  recom- 
mended algorithm  was  used  to  simulate  the  ther- 
mal structure  of  over  15  reservoirs  and  lakes  of 
varying  geographical  locations,  size,  hydrometeor- 
ological  regime,  and  operational  configurations. 
The  recommendations  for  the  mixing  algorithm  are 
the  opinions  of  the  authors,  and  all  phases  of  it  are 
not  necessarily  incorporated  in  the  current  one- 
dimensional  CE  reservoir  model  (CE-QUAL-R1). 
(Author's  abstract) 
W87-06523 


AQUATIC  BIOTA  ASSOCIATED  WITH  CHAN- 
NEL STABJXIZATION  STRUCTURES  AND 
ABANDONED  CHANNELS  IN  THE  MIDDLE 
MISSOURI  RTVER, 

Iowa  Cooperative  Fishery  Research  Unit,  Ames. 
For  primary  bibliographic  entry  see  Field  4A. 
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MACROINVERTEBRATE      GEAR      EVALUA- 
TION, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  7B. 
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characteristics  resulted  in  low  algal  biomass,  more 
stable  pH  and  dissolved  oxygen  levels,  and  the 
constant  availability  of  algal  nutrients.  In  contrast, 
lentic  areas,  such  as  the  abandoned  channel  at  most 
river  stages,  and  the  dike  fields  at  low  flows,  had 
relatively  lower  suspended  solids  and  increased 
water  clarity.  This  resulted  in  high  algal  biomass, 
higher  pH  readings,  frequent  dissolved  oxygen  su- 
persaturation  in  surface  waters,  and  nutrient  deple- 
tion in  slack-water  areas.  The  distribution  of  ma- 
croinvertebrates  in  the  lower  Mississippi  River  is  a 
function  of  the  physical  characteristics  of  the 
system,  notably  current  velocity  and  substrate 
composition.  Three  principal  factors  determine 
ichthyoplankton  composition  and  distribution: 
larval  phenology,  habitat  characteristics,  and  river 
stage.  These  studies  have  shown  that  the  aban- 
doned channel  and  dike  field  pool  habitats  are  of 
special  concern  and  importance.  The  placement  of 
dikes  and  revetments  along  the  river  has  prevented 
channel  meandering  by  'locking'  the  river  into  a 
permanent  alignment.  Consequently,  abandoned 
channels  are  rarely  created  now.  Existing  aban- 
doned channels  should  therefore  be  protected  from 
filling  in  or  being  dewatered.  The  formation  of 
lake-like  pools  in  the  dike  fields  during  low  flow  is 
precluded  by  the  filling  in  of  these  areas.  Engineer- 
ing practices  which  would  prevent  or  delay  the'- 
terrestrialization'  of  dike  fields  should  be  encour- 
aged in  the  lower  Mississippi  River.  (Lantz-PTT) 
W87-06526 


RESERVOUl    SHORELINE    REVEGETATION 
GUIDELINES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  4A. 
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WETLANDS  AND  WATER  QUALITY:  A  RE- 
GIONAL REVIEW  OF  RECENT  RESEARCH  IN 
THE  UNITED  STATES  ON  THE  ROLE  OF 
FRESHWATER  AND  SALTWATER  WET- 
LANDS AS  SOURCES,  SINKS,  AND  TRANS- 
FORMERS OF  NITROGEN,  PHOSPHORUS, 
AND  VARIOUS  HEAVY  METALS, 
Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 
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EFFECT    OF    TEMPERATURE    AND    LIGHT 
(FLUENCE  RATE)  ON  THE  COMPOSITION 
OF  THE  TOXIN  OF  THE  CYANOBACTERIUM 
MICROCYSTIS  AERUGINOSA  (UV-006), 
Orange   Free   State  Univ.,   Bloemfontein   (South 
Africa).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  5C. 
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WATER  QUALITY,  MACROINVERTEBRATES, 
LARVAL  FISHES,  AND  FISHES  OF  THE 
LOWER  MISSISSIPPI  RTVER  -  A  SYNTHESIS, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
D.  C.  Beckett,  and  C.  H.  Pennington. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg, MS.  Technical  Report  E-86-12,  September 
1986.  Final  Report.  136  p,  31  fig,  21  tab,  70  ref,  2 
append. 

Descriptors:  *Macroinvertebrates,  *Fish,  'Missis- 
sippi River,  'Water  quality,  Rivers,  Larvae,  River 
flow,  Suspended  solids,  Turbidity,  Light  intensity, 
Hydrogen  ion  concentration,  Nutrients,  Dikes, 
Channels. 

This  is  a  synoptic  report  describing  water  quality 
and  composition  and  distribution  of  benthic  ma- 
croinvertebrates,  larval  fishes,  and  fishes  within  a 
62-mile  reach  of  the  lower  Mississippi  River. 
Major  water  quality  differences  among  habitats 
were  related  to  the  presence  or  absence  of  current. 
Continual  flow  and  high  turbulence  in  lotic  habi- 
tats such  as  the  main  channel  and  permanent  sec- 
ondary channel  resulted  in  high  suspended  solids 
concentrations,  high  turbidities,  low  water  trans- 
parencies, and  low  light  penetration.  Such  physical 


CARBON  INTERRELATIONSHD?S  IN  A 
SMALL  AQUATIC  ECOSYSTEM, 

Bucknell  Univ.,  Lewisburg,  PA.  Dept.  of  Biology. 

J.  A.  Masser,  and  W.  F.  McDiffett. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  2,  p  155-166,  December  1986.  4  fig,  2  tab,  23 

ref. 

Descriptors:  'Organic  carbon,  'Carbon  dioxide, 
•Seasonal  variation,  'Dissolved  solids,  Particulate 
matter,  Hydrogen  ion  concentration,  Streams, 
Ecosystems,  Carbon,  Alkalinity,  Pennsylvania,  Nu- 
trients, Primary  productivity. 

The  concentration  of  dissolved  organic  carbon 
(DOC),  fine  particulate  organic  carbon  (FPOC), 
free  carbon  dioxide  (C02),  and  alkalinity  were 
measured  during  a  one-year  period  from  June  1982 
to  May  1983  in  a  small,  highly  productive  aquatic 
ecosystem  located  in  Montour  County,  Pennsylva- 
nia. Seasonal  changes  were  found  in  the  system 
with  respect  to  all  parameters;  however,  free  COi 
was  the  only  parameter  which  exhibited  significant 
site  to  site  variation.  Factors  contributing  to  these 
differences  were  probably  variations  in  autochth- 
onous primary  production  and  allochthonous 
input.  "The  greatest  amount  of  organic  carbon  ex- 
ported from  the  system  occurred  in  the  form  of 


21 


Field  2— WATER  CYCLE 
Group  2H — Lakes 


Z 

K 
Z 


DOC.  The  highest  concentration  of  DOC  (12-16 
mg/1)  occurred  in  summer  and  autumn,  with 
summer  values  significantly  higher  than  those  at 
any  other  time.  The  summer  and  autumn  concen- 
trations of  FPOC  were  also  found  to  be  higher 
than  those  of  winter  and  spring.  (Airone-PTT) 
W87-06556 


PHENOLOGY  AND  MICRODISTRIBUTION 
OF  ADULTS  AND  LARVAE  OF  FILTER-FEED- 
ING TRICHOPTERA  IN  A  LOWER  LAUREN- 
TIAN  LAKE  OUTLET  (QUEBEC)  (PHENOLO- 
GIE  ET  MICRODISTRIBUTION  DES 
ADULTES  ET  DES  LARVES  DE  TRICHOP- 
TERES  FILTREURS  DANS  UN  RUISSEAU  DES 
BASSES  LAURENTIDES  (QUEBEC), 
McGill  Univ.,  Montreal  (Quebec).  Dept.  of  Biol- 
ogy. 

A.  Morin,  and  P.-P.  Harper. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  2,  p  167-183,  December  1986.  4  fig,  3  tab,  40 
ref. 

Descriptors:  'Aquatic  insects,  'Microhabitats, 
•Larvae,  'Ecological  distribution,  'Streams, 
'Lakes,  'Caddisflies,  Aquatic  populations,  Statisti- 
cal analysis,  Model  studies,  Reproduction. 

The  emergence  pattern,  the  phenology  of  nuptial 
activity,  the  life  cycle,  and  the  microdistribution  of 
adults  and  larvae  of  four  species  of  filter-feeding 
caddisflies  are  described.  Samples  were  collected 
in  1972,  in  1973  and  in  1981-82.  Cheumatopsyche 
pettiti,  Hydropsyche  betteni,  and  Hydropsyche 
sparna  are  univoltine,  whereas  Chimarra  aterrima 
(Philopotamidae)  is  generally  bivoltine.  The  emer- 
gence patterns  of  C.  pettiti  and  C.  aterrima  are 
influenced  by  the  regime  of  precipitations  and  the 
water  temperature  in  early  summer.  Emergence 
collections  reflect  the  distribution  of  larvae  of  the 
last  instar.  Larval  microdistribution  changes  during 
their  growth.  The  four  species  partition  the  avail- 
able space.  The  larvae  of  C.  aterrima  live  in  a 
particular  microhabitat  (the  underpart  of  rocks  and 
artificial  substrates),  H.  sparna  inhabits  the  down- 
stream portion  of  the  outlet,  whereas  the  two  other 
species  of  Hydropsychidae  prefer  the  area  immedi- 
ately below  the  lake.  C.  pettiti  and  H.  betteni 
inhabit  similar  microhabitats  but  their  period  of 
maximum  production  is  temporally  offset.  The  ob- 
served variations  among  these  species  suggest  that 
predictive  models  that  are  based  on  the  total  densi- 
ty of  individuals  of  a  species  may  be  biased  in  favor 
of  immature  stages.  Biomass  or  production  would 
be  a  better  variable  for  such  models.  (Airone-PTT) 
W87-06557 


PERSPECTIVE  ON  STREAM  COMMUNITY 
ORGANIZATION,  STRUCTURE,  AND  DEVEL- 
OPMENT, 

Oregon  State  Univ.,  Corvallis.  Dept.  of  Fisheries 

and  Wildlife. 

M.  J.  Wevers,  and  C.  E.  Warren. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  2,  p  213-233,  December  1986.  7  fig,  2  tab,  34 

ref. 

Descriptors:  'Streams,  'Ecosystems,  'Succession, 
'Macroinvertebrates,  Ecological  distribution, 
Aquatic  populations,  Aquatic  drift,  Pools,  Riffles, 
Ecology. 

Clements'  (1916)  metaphorical  organismic  view 
and  Gleason's  (1926)  individualistic  population 
view  are  reflected  in  approaches  to  the  study  of 
streams.  Empirical  illustrations  from  laboratory 
stream  communities  are  used  in  exploring  the  pos- 
sibilities of  a  perspective  integrating  the  organismic 
and  individualistic  views.  The  communities  of  two 
large,  outdoor  recirculating  model  streams  were 
studied  for  a  period  of  one  year  following  an 
unusually  hard  winter  freeze.  A  hierarchical 
scheme  of  stream  community  subsystems  was  con- 
ceived and  used  in  interpreting  data  from  the 
model  streams  in  terms  of  community  development 
and  organization.  Biomass  and  number  of  taxa 
within  community  subsystems  were  plotted  along 
gradients  of  substrate  particle  size  and  current  ve- 
locity to  illustrate  community  organization  at  four 
points  in  time.  Selected  data  are  presented  for  each 
level  of  the  hierarchy:  stream  community  habitat 


subsystems,  microhabitat  subsystems  within  shal- 
low riffles,  trophic  subsystems  within  shallow 
riffle-cobble,  and  selected  species  population  sub- 
systems within  the  microphyte  herbivore  trophic 
subsystem  in  shallow  riffle-cobble.  A  stream  com- 
munity is  viewed  as  an  integral  part  of  its  water- 
shed. Habitat  organization  is  the  template  upon 
which  stream  communities  are  initially  organized. 
Trophic  organization  is  used  to  define  subsystems 
at  a  lower  level  of  organization,  within  the  habitat 
subsystems.  Trophic  interdependences  contribute 
to  the  integration  and  stability  of  aquatic  communi- 
ties. Individual  aspects  become  most  apparent  at 
the  life  history  and  population  levels  of  community 
organization.  (Life  history  aspects  include  disper- 
sal, colonization,  phenology,  etc.)  An  integrated 
perspective  on  stream  systems  allows  experience  in 
stream  systems  to  be  related  to  experience  in  other 
areas  of  ecology.  (Author's  abstract) 
W87-06559 


PHOTOSYNTHESIS  OF  SIZE-FRACTIONAT- 
ED PHYTOPLANKTON  POPULATION  IN  HY- 
PERTROPHIC LAKE  KASUMIGAURA, 
JAPAN, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

N.  Takamura,  T.  Iwakuma,  and  M.  Yasuno. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  2,  p  235-257,  December  1986.  9  fig,  5  tab,  39 

ref. 

Descriptors:  'Hypertrophic  lakes,  'Lake  Kasumi- 
gaura,  'Nutrients,  'Photosynthesis,  'Phytoplank- 
ton,  'Zooplankton,  'Primary  productivity,  *Eu- 
trophication,  'Species  composition,  'Microcystis, 
Lakes,  Carbon,  japan,  Size,  Biomass,  Respiration. 

Few  studies  have  dealt  with  the  respective  produc- 
tivities of  nanno-  and  net  phytoplankton  in  coastal 
waters  or  in  a  hypertrophic  lake.  Thus  the  photo- 
synthesis and  primary  production  of  size-fraction- 
ated phytoplankton  were  studied  from  June  to 
October  1982  in  the  hypertrophic  Lake  Kasumi- 
gaura.  Four  size  classes  were  formed,  and  chloro- 
phyll A  concentration,  amount  of  particulate  or- 
ganic carbon,  rates  of  carbon  assimilation  and  spe- 
cies composition  were  determined  for  each  class. 
The  primary  production  of  each  class  was  estimat- 
ed therefrom.  Primary  production  rose  from  2  gC/ 
sq  m/day  in  June  to  3.7-4.2  in  August.  Some 
decreases  were  measured  in  September,  but  all 
fractions  showed  recovery  in  October.  The  bio- 
mass, photosynthetic  rate,  and  primary  production 
of  nannoplankton  (<  20  micron)  were  greater  than 
net  plankton  (>  40  micron)  before  Microcystis 
bloomed,  but  became  smaller  during  the  bloom. 
Microcystis  predominated  not  only  among  phyto- 
plankton in  large  fractions  but  in  the  small  ones  as 
well.  The  Microcystis  colonies  <  20  micron, 
which  had  a  lower  photosynthetic  rate  and  a 
higher  respiration  rate  than  the  large  colonies, 
were  considered  to  be  broken  and  decomposing 
colonies.  The  importance  of  these  colonies  as  zoo- 
plankton  food  is  discussed.  (Airone-PTT) 
W87-06560 


COMPARISON  OF  SOME  PHYSICOCHEM- 
ICAL  PARAMETERS  OF  HUMIC  SUB- 
STANCES ISOLATED  FROM  THREE  DIFFER- 
ENT AQUATIC  ECOSYSTEMS, 

Polish  Academy  of  Sciences,   Poznan.   Dept.  of 

Agrobiology  and  Forestry. 

For  primary  bibliographic  entry  see  Field  5A. 
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PHOSPHATE  TRANSPORT  DURING   HYPO- 
LIMNETIC  AERATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 

io). 

For   primary  bibliographic  entry  see   Field   5G. 
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VENTILATION  ACnvrTY  OF  CHLRONOMUS 
LARVAE  (DLPTERA)  FROM  SHALLOW  AND 
DEEP  LAKES  AND  THE  RESULTING  WATER 
CLRCULATION  LN  CORRELATION  TO  TEM- 
PERATURE AND  OXYGEN  CONDITIONS 
(DLE  SCHLAENGELAKTTViTAET  VON  CHTR- 


ONO  MUSLARVEN  (DIPTERA)  AUS  FLA- 
CHEN  UND  TTEFEN  GEWAESSERN  UND  DIE 
RESULTIER  ENDEN  WASSERZIRKULA- 
TIONEN  IN  ABHAENGIGKEIT  VON  TEMPER- 
ATUR  UND  SAUERSTOFF  ANGEBOT), 
Cologne  Univ.  (Germany,  F.R.).  Lehrstuhl  fuer 
Physiologische  Oekologie. 
H.  Leuchs. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  2,  p  281-299,  December  1986.  13  fig,  1  tab,  19 
ref. 

Descriptors:  'Lakes,  'Larvae,  'Ventilation,  'Tem- 
perature effects,  'Oxygen,  'Sediment  water  inter- 
faces, Measuring  instruments,  Sedimentology, 
Benthic  fauna,  Lake  sediments,  Midges,  Mineral- 
ization. 

A  method  is  presented  for  measurement  of  loco- 
motor activity  of  Chironomus  larvae  and  of  the 
amount  of  water  they  pump  through  their  tubes. 
Chironomus  thummi  Kieffer  (syn.  riparius  Meigen) 
from  shallow  waters  and  Ch.  anthracinus  Zetter- 
stedt  from  deep  lakes  were  tested.  The  amount  of 
water  pumped  through  the  sediments  by  the  larval 
population  was  calculated  (about  20  1/day  per  1000 
larvae  at  15  C)  and  100%  02).  The  adaptation  of 
the  different  pumping  behavior  of  the  two  species 
under  varying  temperature  (thummi:  dependent; 
anthracinus:  partly  independent),  and  low  oxygen 
concentrations  (thummi:  higher  activity,  anthra- 
cinus: rest)  is  discussed.  (Author's  abstract) 
W87-06563 


POPULATION  CHARACTERISTICS  OF 
ADULT  PINK  SALMON  LN  TWO  MINNESOTA 
TRIBUTARIES  TO  LAKE  SUPERIOR, 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Fisheries  and 

Wildlife. 

J.  P.  Nicolette,  and  G.  R.  Spangler. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  4,  p  237-250,   1986.  8  fig,  8  tab,  35  ref. 

Descriptors:  'Limnology,  'Salmon,  'Fish  popula- 
tions, 'Population  dynamics,  'Spawning,  'Lakes, 
•Water  resources  development,  Fish  barriers,  Fish 
behavior,  Fish  eggs,  Fishing,  Recreation,  Ecosys- 
tems, Lake  Superior. 

Pink  salmon,  Oncorhynchus  gorbuscha,  have 
adapted  well  to  the  Lake  Superior  environment 
and  have  become  a  significant  member  of  the 
Great  Lakes  salmonid  community.  However,  to 
properly  manage  pink  salmon  in  this  new  environ- 
ment, an  improved  understanding  of  their  popula- 
tion characteristics  is  necessary.  To  gather  popula- 
tion information,  the  following  parameters  were 
estimated  for  the  1981  and  1982  runs  of  pink 
salmon  in  Cascade  and  Cross  Rivers,  Minnesota: 
(1)  absolute  abundance  of  spawners,  (2)  age,  size, 
and  sex  distribution  of  the  spawners,  (3)  fecundity 
and  growth  of  returning  adults,  and  (4)  egg  deposi- 
tion, egg  fertilization  rates,  and  embryo  develop- 
ment. Trap  nets  were  used  to  collect  upstream 
migrant  pink  salmon,  while  electrofishing,  carcass 
counts,  and  creel  censuses  were  used  to  obtain 
recaptures.  Left  pectoral  fin  rays  were  used  for 
aging  and  growth  back  calculation.  Redd  samples 
were  collected  to  estimate  egg  fertilization  rates 
and  embryo  development.  It  was  found  that  Lake 
Superior  pink  salmon  are  similar  to  their  Pacific 
Coast  counterparts,  except  that  they  are  smaller  (2- 
year-olds  are  25%  of  the  weight  of  Pacific  fish,  3- 
year-olds  are  50%)  and  3-year-old  fish  are 
common.  The  latter  may  preclude  the  genetic  di- 
vergence based  on  spawning  stock  which  is  appar- 
ent in  the  Pacific.  The  sex  distribution  of  3-year- 
old  pink  salmon  was  heavily  skewed  towards  fe- 
males. Three-year-old  pink  salmon  had  a  lower 
fecundity  and  a  poorer  egg  quality  than  2-year-ol 
females.  The  majority  of  hatching  occurs  during 
February  and  March  (among  Pacific  pink  salmon, 
hatching  occurs  from  late  December  to  late  Febru- 
ary). The  major  factor  controlling  the  abundance 
of  Lake  Superior  pink  salmon  appears  to  be  limited 
spawning  habitat,  caused  by  the  presence  of  natu- 
ral fish  barriers  in  the  majority  of  Minnesota  tribu- 
taries to  Lake  Superior.  (Airone-PTT) 
W87-06576 
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FALL  AND  WINTER  THERMAL  STRUCTURE 
OF  LAKE  SUPERIOR, 

National   Oceanic  and  Atmospheric  Administra- 
tion, Ann  Arbor,  MI.  Great  Lakes  Environmental 
Research  Lab. 
R  A  Assel. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  251-262,  1986.  5  fig,  4  tab,  28  ref. 

Descriptors:  *Limnology,  *Seasonal  variation, 
•Thermal  stratification,  'Lakes,  'Lake  Superior, 
•Bathythermographs,  Wind,  Thermocline,  Naviga- 
tion, Waterways,  Ice  formation. 

Temperature  surveys  were  made  along  the  normal 
upbound  (westward)  and  downbound  (eastward) 
shipping  lanes  across  Lake  Superior  to  document 
fall  and  winter  thermal  structure  of  that  lake.  Sur- 
veys were  made  aboard  ore  carriers  using  a  porta- 
ble bathythermograph  (BT)  system  and  expendable 
BT  probes.  Surveys  usually  took  2  to  4  days  to 
complete.  Twenty-one  surveys  were  made  during 
the  winters  of  1973  to  1976  and  25  surveys  during 
the  falls  of  1976  to  1979.  Mean  seasonal  tempera- 
ture trends  identified  from  these  data  include:  (1) 
approximately  exponential  increase  in  fall  mixed 
layer  depth  through  early  to  mid-November,  (2) 
maximum  value  of  average  mixed  layer  and  upper 
25-m  layer  temperatures  between  the  end  of 
August  and  mid-September,  (3)  maximum  value  of 
average  water  column  temperature  in  late  Septem- 
ber, (4)  isothermal  conditions  between  mid-No- 
vember and  mid-December,  (5)  completion  of  fall 
overturn  in  December  and  winter  restratification 
in  December  or  January  depending  primarily  on 
winds,  (6)  average  winter  (January  to  March) 
monthly  mixed  layer  depth  between  60m  and 
100m,  and,  (7)  minimum  values  of  average  water 
column  temperature  in  late  March.  Midlake  and 
nearshore  thermal  regimes  were  identified.  These 
thermal  regimes  show  agreement  in  trend  with 
lake  bathymetry,  wind  fetch,  and  lake  circulation 
patterns.  Deeper  areas  with  longer  wind  fetch  in 
both  thermal  regimes  have  the  deepest  mixed 
layers  during  winter.  Areas  having  the  combina- 
tion of  greater  depth  and  larger  wind  fetch,  mid- 
lake  areas  in  most  cases,  also  tend  to  have  higher 
column  temperatures  and  ice  cover  of  short  dura- 
tion in  winter  and  lower  column  temperatures  in 
summer  relative  to  adjacent  areas.  (Author's  ab- 
stract) 
W87-06577 


DEPTH  DISTRD3UTION,  DD2T,  AND  OVER- 
WINTER GROWTH  OF  LAKE  TROUT  (SALVE- 
LINUS  NAMAYCUSH)  E\  SOUTHEASTERN 
LAKE  MICHIGAN  SAMPLED  IN  DECEMBER 
1981  AND  MARCH  1982, 

National  Marine  Fisheries  Service,  Ann  Arbor, 
MI.  Great  Lakes  Fishery  Lab. 
G.  W.  Eck,  and  L.  Wells. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  263-269,   1986.  2  fig,  5  tab,  8  ref. 

Descriptors:  *Trout,  *Predation,  'Food  habits, 
•Limnology,  *Fish  populations,  *Fish  diets, 
•Lakes,  *Predation,  *Food  habits,  'Limnology, 
•Lake  Michigan,  Fish  behavior,  Smelt,  Ale  wife, 
Sculpin,  Ecosystems,  Fish  stocking,  Distribution, 
On-site  data  collections. 

Lake  trout  were  collected  in  graded-mesh  gill  nets 
and  forage  fishes  were  collected  in  trawls  in  mid 
December  1981  and  late  March  1982.  The  length 
ranges  of  317  lake  trout  caught  in  December  and 
138  in  March  were  280-767  and  286-857  mm,  and 
the  age  ranges  I-XI  and  II-XIV,  respectively. 
Three  year  classes  (1977-1979)  made  up  almost 
80%  of  the  catches  of  lake  trout  in  both  sampling 
periods.  Lake  trout  were  most  abundant  at  depth 
of  18  to  37  m  in  December  (water  temperatures, 
5.5-6.8  C)  and  at  28-64  m  in  March  (water  tempera- 
tures, 1.0-1.3  C).  Fish  of  the  1977-1979  year  classes 
completed  9  to  24%  of  their  annual  growth  in 
length,  and  14  to  39%  of  their  growth  in  weight, 
between  mid  December  and  late  March.  Lake 
trout  ate  mainly  alewives  (Alosa  pscudoharengus), 
especially  young-of-the-year,  in  December,  but  pri- 
marily slimy  sculpins  (Cottus  cognatus)  in  March, 
when  alewives  were  mainly  at  depths  greater  than 
those  occupied  by  most  lake  trout.  Other  impor- 
tant  food   items   were   rainbow   smelt   (Osmerus 


mordax)  and,  in  deeper  water,  deepwater  sculpins 
(Myoxocephalus  thompsoni).  Bloaters  (Coregonus 
hoyi)  were  eaten  only  sparingly,  although  they 
were  abundantly  available  in  both  sampling  peri- 
ods. Perhaps  this  species,  which  coevolved  with 
the  lake  trout  in  Lake  Michigan  and  was  important 
in  the  native  trout's  diet,  is  better  able  to  avoid 
capture  by  the  trout  then  are  the  exotic  alewife  and 
rainbow  smelt.  It  may  not  again  become  a  major 
forage  species  unless  the  other  food  sources 
become  scarce.  (Author's  abstract) 
W87-06578 


NEARSHORE  BENTHIC  rNVERTEBRATES  OF 
THE  ONTARIO  WATERS  OF  LAKE  ONTARIO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Biology. 

D.  R.  Barton. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  4,  p  270-280,  1986.  3  fig,  8  tab,  34  ref. 

Descriptors:  'Invertebrates,  *Benthic  fauna,  'Spe- 
cies composition,  'Lakes,  'Limnology,  'Lake  On- 
tario, 'Population  density,  Upwelling,  Water  qual- 
ity, Eutrophication,  Waves,  Thermal  stress,  Taxon- 
omy. 

Benthic  invertebrates  were  collected  by  divers 
along  25  transects  (depths  of  2,  5,  10,  and  20  m) 
between  the  Niagara  River  and  Kingston  during 
July  1981.  Total  standing  stocks,  which  ranged 
from  1,600/sq  m  to  314,200/sq  m,  were  greatest  on 
silt  and  clay,  especially  near  the  mouth  of  the 
Humber  River,  and  smallest  on  rock.  Of  the  196 
taxa  which  were  recognized,  Vejdovskyella  inter- 
media, immature  Tubificidae,  Chaetogaster  dia- 
phanus,  Potamothrix  vejdovskyi,  Tanytarsus,  Pon- 
toporeia  hoyi,  and  Gammarus  fasciatus  were  the 
most  abundant  and  most  frequently  collected.  Both 
inspection  of  the  distributions  of  common  taxa  and 
ordination  based  on  abundances  of  all  taxa  found  at 
>5  stations  indicated  that  organic  enrichment, 
depth,  and  susceptibility  to  upwelling  were  the 
primary  factors  influencing  the  composition  of  in- 
vertebrate communities.  Exposure  to  wave  action 
was  less  important,  and  type  of  substratum  had 
little  effect.  Overall,  the  nearshore  fauna  of  Lake 
Ontario  was  less  diverse,  but  more  abundant  than 
that  of  Lake  Huron.  The  efficiencies  of  certain 
collection  devices  (Ponar  and  Shipek  grabs,  and  an 
airlift  used  by  the  author)  are  briefly  discussed. 
(Airone-PTT) 
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LAKE  HURON  ROTIFER  AND  CRUSTACEAN 
ZOOPLANKTON,  APRTL-JULY,  1980, 

Michigan  Univ.,  Ann  Arbor.  Great  Lakes  Re- 
search Div. 
M.  S.  Evans. 

Journal  of  Great  Lakes  Research,  Vol.  12,  No.  4,  p 
281-292,  1986.  5  fig,  5  tab,  47  ref. 

Descriptors:  'Species  composition,  'Population 
density,  'Limnology,  'Zooplankton,  'Rotifers, 
♦Crustaceans,  Experimental  design,  'Trophic 
level,  'Lake  Huron,  Bioindicators,  Ecosystems, 
Grazing,  Plankton,  Water  quality,  Food  chains, 
On-site  data  collections. 

Between  April  and  July  1980,  four  zooplankton 
surveillance  cruises  were  conducted  in  Lake 
Huron  waters.  Crustacean  and  rotifer  species  com- 
position and  abundance  generally  were  characteris- 
tic of  oligotrophic  waters.  Crustacean  zooplankton 
cruise  mean  abundances  were  more  than  twice  as 
large  as  those  reported  from  Lake  Huron  in  1971, 
although  not  as  high  as  reported  from  southern 
Lake  Huron  in  1974.  Rotifers  occurred  in  even 
greater  abundances  in  southern  Lake  Huron  in 
1974  than  over  the  whole  lake  in  1980.  Differences 
in  abundance  across  time  may  reflect  changes  in 
the  trophic  status  of  the  lake  or  differences  in 
sampling  methods  and  locations.  Consistent  sam- 
pling methods  and  locations  must  be  used  if  long- 
term  trends  are  to  be  accurately  detected.  The 
1980  zooplankton  community  was  strongly  domi- 
nated by  crustaceans  (mean  biomass  11.58-53.79 
mg  C/cu  m  over  the  four  cruises,  compared  to 
0.03-0.06  mg  C/cu  m  for  rotifers),  and  these  are  the 
probable  major  grazers  on  the  phytoplankton  com- 
munity. Rotifers,  because  of  their  possible  greater 
sensitivity  to  food  limitations  and  their  greater 
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potential  rate  of  population  increase,  may  be  the 
best  zooplankton  indicators  of  trophic  condition. 
However,  crustacean  zooplankton  may  be  better 
indicators  of  ecosystem  structure  (because  of  their 
vulnerability  to  fish  predators)  and  function  (be- 
cause of  their  major  role  in  grazing).  (Airone-PTT) 
W87-06580 


DYNAMICS  OF  REPRODUCTION  BY  HATCH- 
ERY LAKE  TROUT  ON  A  MAN-MADE 
SPAWNING  REEF, 

Michigan  Dept.  of  Natural  Resources,  Marquette. 

Marquette  Fisheries  Station. 

For  primary  bibliographic  entry  see  Field  81. 
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MOVEMENTS  OF  RAINBOW  STEELHEAD 
TROUT  (SALMO  GAIRDNERI)  IN  LAKE  ON- 
TARIO AND  A  HYPOTHESIS  FOR  THE  IN- 
FLUENCE OF  SPRING  THERMAL  STRUC- 
TURE, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 
of  Biological  Sciences. 

J.  M.  Haynes,  D.  C.  Nettles,  K.  M.  Parnell,  M.  P. 
Voiland,  and  R.  A.  Olson. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  304-313,  1986.  3  fig,  3  tab,  48  ref. 
NOAA  Grants  122-S0O3G  and  124-S005G 

Descriptors:  'Trout,  'Limnology,  'Lake  Ontario, 
'Fish  behavior,  'Thermocline,  Spawning,  Envi- 
ronmental effects,  Sport  fishing,  Insects,  'Temper- 
ature effects,  Food  habits,  Migration. 

To  examine  movements  of  rainbow/steelhead  trout 
(Salmo  gairdneri)  and  associated  environmental  in- 
fluences, 28  fish  were  radiotagged  in  and  near  a 
tributary  of  Lake  Ontario  during  spring  spawning 
runs  in  1981  and  1982.  Trout  initially  entering  the 
lake  from  the  tributary  generally  exhibited  east- 
west  reversals  of  movement  along  the  southern 
shore  of  Lake  Ontario  before  dispersing  off  shore. 
Seasonal  movement  rates  averaged  3.2  +/-  1.6 
km/d  over  periods  of  6-94  d.  Mean  short-term 
rates  were  0.50  +/-  0.46  km/h.  Temperatures  oc- 
cupied in  the  lake  were  9.1  +/-  1.5  C,  tempera- 
tures at  which  fish  were  last  observed  were  9.8 
+/-  3.8  C.  Movements  off  shore  and  ultimate 
disappearances  occurred  from  April  to  July,  but 
were  most  pronounced  when  temperatures  near 
shore  exceeded  10  C.  By  linking  trout  movements 
to  seasonal  thermal  structure  in  Lake  Ontario,  a 
testable  hypothesis  was  established  to  explain  the 
distribution  of  rainbow  trout  in  spring  and  early 
summer.  Based  on  tracking  data,  information  pro- 
vided by  south  shore  anglers,  and  literature  on  the 
physical  limnology  of  Lake  Ontario,  we  hypoth- 
esize that  rainbow  trout  disperse  off  shore  in  spring 
with  thermal  fronts,  particularly  the  6-8  C  zone 
known  as  the  spring  thermocline.  This  may  be 
because  the  thermal  fronts  appear  to  concentrate  a 
preferred  prey,  insects.  (Author's  abstract) 
W87-06582 


PORTABLE  DEVICE  FOR  MEASURING  SEDI- 
MENT RESUSPENSION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
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RAINBOW  SMELT  (OSMERUS  MORDAX) 
PREDATTON  ON  SLEMY  SCULPIN  (COTTUS 
COGNATUS)  IN  LAKE  ONTARIO, 

State  Univ.  of  New  York  Coll.  of  Environmental 
Science  and  Forestry,  Syracuse.  School  of  Land- 
scape Architecture. 
S.  B.  Brandt,  and  S.  P.  Madon. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  322-325,  1986.  4  fig,  20  ref.  NOAA 
Grant  210-S014  and  228-SOl  1. 

Descriptors:  'Limnology,  'Predation,  'Smelt, 
•Sculpin,  'Lake  Ontario,  'Trout,  'Fish  food 
habits,  'Fish  populations,  Ecosystems,  Energy, 
Diets,  Food  habits,  Food  chains,  Benthos,  Fish 
behavior. 
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Slimy  sculpin  (Cottus  cognatus)  and  opposum 
shrimp  (Mysis  rclicia)  formed  the  primary  prey  of 
319  adult  (96-201  mm  total  length)  rainbow  smelt 
(Osmerus  mordax)  collected  day  and  night  at 
depths  of  30-50  m  in  southeastern  Lake  Ontario 
during  21-25  August  and  23-31  October  1984.  Prey 
were  eaten  primarily  at  night.  Between  2000-2400 
hours,  77%  of  rainbow  smelt  during  August  and 
43%  during  October  contained  slimy  sculpin,  com- 
pared to  less  than  10%  during  the  day.  Mean 
number  of  sculpin  per  smelt  stomach  was  1.2  and 
1.5,  respectively.  Mean  sizes  of  slimy  sculpin  eaten 
(total  lengths  of  12.7  mm  in  August  and  21.1  mm  in 
October)  were  significantly  less  than  those  of  scul- 
pin (30.4  mm  in  August  and  31.6  mm  in  October) 
caught  in  trawls  at  the  same  depths.  Occurrence  of 
opposum  shrimp  in  smelt  stomachs  also  peaked  at 
night  at  80-90%  and  an  average  of  up  to  2. 1  and 
5.2  opposum  shrimp  were  found  per  smelt  stomach 
in  August  and  October,  respectively.  We  infer  that 
rainbow  smelt  may  compete  with  juvenile  lake 
trout  (Salvelinus  namaycush)  for  slimy  sculpin  in 
the  Great  Lakes.  (Author's  abstract) 
W87-06584 


WIND-DRIVEN  ICE-PUSH  EVENT  IN  EAST- 
ERN LAKE  ONTARIO, 

Queen's  Univ.,  Kingston  (Ontario).  Dept.  of  Geog- 
raphy. 

For  primary  bibliographic  entry  see  Field  2C. 
W87-06585 


DENSITY  AND  DISTRIBUTION  OF  LARVAL 
FISHES  IN  PENTWATER  MARSH,  A  COAST- 
AL WETLAND  ON  LAKE  MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 
S.  L.  Chubb,  and  C.  R.  Liston. 
Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  332-343,   1986.  6  fig,  3  tab,  32  ref. 
Michigan  Sea  Grant  Project  R/CW-13. 

Descriptors:  •Coastal  marshes,  *Limnology,  •Wet- 
lands, *Fish  larvae,  'Littoral  environment,  'Popu- 
lation density,  'Population  dynamics,  'Lake 
Michigan,  'Fish  populations,  Estuaries,  Carp,  Sun- 
fish,  Minnows,  Spawning,  Taxonomy,  Lakes, 
Great  Lakes,  Fish. 

In  order  to  better  understand  the  importance  of  a 
Great  Lakes  coastal  marsh  on  fish  production,  the 
fish  larvae  of  Pentwater  Marsh,  a  drowned  river- 
mouth  wetland  on  Lake  Michigan,  were  studied 
oyer  a  3-yr  period.  Fish  larvae  were  sampled  at 
night  by  push  nets  in  the  channels  and  bayou- 
mouths  and  drop  nets  in  the  shallow,  vegetated 
bayous  of  the  marsh.  Larval  fish  diversity  and 
abundance  were  highest  in  1984,  perhaps  due  to 
more  stable  temperatures,  higher  water  levels, 
and/or  increased  submerged  vegetational  cover.  In 
all  years,  carp  (Cyprinus  carpio)  dominated  the 
catch  with  marsh-wide  densities  of  up  to  30 
larvae/cu  m.  Subdominant  species  included  sunfish 
(Lepomis  ssp.)  and  various  minnows  (Cyprinidae). 
Eighteen  taxa  were  identified.  Larval  fish  densities 
were  generally  higher  than  documented  for  other 
wetland  areas.  However,  previous  studies  may 
have  underestimated  densities  since  shallow-water 
sampling  was  not  included  and  they  were  conduct- 
ed during  years  of  low  water  level.  Coastal  wet- 
lands likely  harbor  greater  numbers  of  young  fishes 
than  previously  reported,  emphasizing  the  impor- 
tance of  such  areas  to  the  ecology  of  the  Great 
Lakes.  (Author's  abstract) 
W87-06586 


HYPOTHESIZED  CARBON  FLOW  THROUGH 
THE  DEEPWATER  LAKE  ONTARIO  FOOD 
WEB, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 
R.  W.  Flint. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  344-354,   1986.  2  fig,  2  tab,  55  ref. 

Descriptors:  'Food  chains,  'Limnology,  'Carbon, 
•Energy,  'Model  studies,  'Planning,  'Lake  Ontar- 
io, Fishing,  Ecosystems,  Policy  making,  Phyto- 
plankton,  Trophic  level,  Biomass,  Nutrients,  Pre- 
dation.  Prediction,  Lakes,  Great  Lakes,  Fish  stock- 
ing. 


One  of  the  problems  potentially  facing  the  Lake 
Ontario  ecosystem  is  insufficient  food  for  support 
of  the  significant  increases  in  piscivore  biomass 
reached  through  management  stocking  strategies  in 
this  lake.  This  is  especially  evident  in  light  of  the 
fact  that  other  management  strategies  for  Lake 
Ontario  have  focused  on  limiting  nutrient  inputs  to 
lessen  eutrophication,  thus  lowering  production  at 
the  base  of  the  food  web  (phytoplankton).  A  con- 
ceptual model  of  the  Lake  Ontario  deepwater  food 
web,  developed  using  selected  literature  values, 
permits  prediction  of  the  nutrition  available  for  top 
level  salmonine  predators.  Trophic  links  are  speci- 
fied in  the  model,  from  base  phytoplankton  to  top- 
level  piscivores,  and  carbon-transfer  values  are  as- 
signed from  the  literature.  Phytoplankton  photo- 
synthesis resulted  in  178  g  C/sq  m/yr  production 
at  the  base  of  the  food  web.  Approximately  60%  of 
primary  production  was  counted  as  required  sup- 
port for  pelagic  zooplankton  and  the  benthos. 
Dominant  forage  fish  in  the  lake  (alewife,  smelt, 
and  sculpin)  appeared  to  consume  all  smaller  zoo- 
plankton  and  mysid  production  of  carbon,  61%  of 
general  benthic  community  production,  and  94% 
of  amphipod  carbon  production  on  an  annual  basis. 
The  food  web  model  indicated  that  approximately 
1.2  g  C/sq  m/yr  was  available  for  support  of  larger 
planktivore,  benthivore,  and  piscivore  fish.  Based 
upon  long-term  fishery  records  and  stocking  statis- 
tics for  salmonines.  It  was  calculated  that  larger 
fish  required  approximately  half  of  the  annual 
carbon  available  for  nutritional  support.  According 
to  the  model,  trophic  rearrangement,  such  as 
through  fish  stocking,  can  have  an  important 
impact  on  the  Lake  Ontario  food  web.  It  is  ex- 
tremely important  that  research  questions  be  di- 
rected toward  addressing  the  actual  biomass  and 
energy  value  of  different  prey  and  quantifying 
more  precise  information  on  energy  conversion 
efficiencies  for  the  different  species  involved.  Such 
research  will  improve  the  confidence  with  which 
models  can  be  used.  This  will  improve  our  under- 
standing of  the  dynamics  of  a  Great  Lakes  ecosys- 
tem. (Airone-PTT) 
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GLACIAL         AND  GLACIOLACUSTRINE 

EVENTS  IN  NORTHWESTERN  LAKE  HURON, 
MICHIGAN  AND  ONTARIO, 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences. 
For  primary  bibliographic  entry  see  Field  2C. 
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GEOLOGICAL  DEVELOPMENT  OF  LARGE 
LAKES  OF  THE  HUMU)  ZONE  IN  THE  EU- 
ROPEAN PART  OF  THE  SOVIET  UNION, 
AND  HOLOCENE  CLIMATIC  CHANGES  OF 
THE  BASIS  OF  LAKE  SEDIMENT  DATA, 
Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 
deniya. 

N.  Davydova,  and  A.  Raukas. 
Journal  of  Biogeography  JBIODN,  Vol.  13,  No.  2, 
p  173-180,  March  1986.  6  fig,  6  ref. 

Descriptors:  'Limnology,  'Lakes,  'Sediment  cores 
'Geological  development,  'Soviet  Union,  'Lake 
sediments,  Geology,  Geological  eras,  Diatom  dia- 
grams, Pollen  diagrams,  Carbon  dating,  Climate, 
History. 

To  determine  the  geologic  history  and  Holocene 
climatic  changes  of  large  lakes  in  the  Soviet  Union 
lake  sediment  cores  were  taken.  Diatom  and  pollen 
diagrams  were  drawn  and  14C  dating  was  per- 
formed. The  geological  development  of  the  largest 
European  lakes,  Ladoga  and  Onega,  were  highly 
dependent  upon  climatic  conditions.  In  general,  the 
geological  history  of  all  lakes  of  the  humid  zone, 
small  and  large,  was  similar.  (Main-PTT) 
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INFLUENCE  OF  MYRIOPHYLLUM  SPICA- 
TUM  L.  ON  THE  SPECIES  COMPOSITION, 
BIOMASS  AND  PRIMARY  PRODUCTIVITY 
OF  PHYTOPLANKTON, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

H.  Godmaire,  and  D.  Planas. 
Aquatic  Botany  AQBODS,  Vol.  23,  No.  4,  p  299- 
308,  February  1986.  5  fig,  1  tab,  18  ref. 


Descriptors:  'Phytoplankton,  'Primary  productiv- 
ity, 'Species  composition,  'Myriophyllum,  'Lim- 
nology, 'Lake  Saint  Charles,  Quebec,  'Biomass, 
Seasonal  variation,  Cyanophyta,  Diatoms,  Macro- 
phytes,  Chlorophyta,  Chrysophyta,  Nutrients, 
Aquatic  plants,  Phytoflagellates,  Desmids. 

The  influence  of  Myriophyllum  spicatum  on  the 
biomass  and  species  composition  of  phytoplankton 
was  assessed.  Seasonal  changes  in  species  compos- 
tion,  total  biomass,  relative  biomass  (B)  of  various 
phytoplankton  groups  and  productivity  (P)  and  P/ 
B  ratio  were  studied  in  enclosures  containing  dif- 
ferent macrophyte  assemblies.  Enclosures  were  set 
up  in  Lake  St.  Charles  which  has  a  low  nutrient 
content.  Three  types  of  enclosures  were  installed 
in  duplicate:  M.  spicatum,  Sparganium  and  Nuphar 
microphyllum,  and  plastic  plants  similar  to  M. 
spicatum  in  morphometry,  size  and  shading  effect. 
Myriophyllum  spicatum  in  enclosures  initially  in- 
creased phytoplankton  productivity  per  unit  bio- 
mass relative  to  enclosures  from  which  it  was 
absent.  Phytoflagellates  prevailed  during  the  entire 
season  in  the  presence  of  M.  spicatum,  while  des- 
mids were  dominant  in  the  other  communities.  The 
presence  of  M.  spicatum  can  lead  to  considerable 
modification  of  the  littoral  phytoplankton  commu- 
nity. (Author's  abstract) 
W87-06595 


UPTAKE  AND  DISTRD3UTION  OF  15N2  INTO 
THE  VARIOUS  ORGANS  OF  TYPHA  LATIFO- 
LIAL., 

Minnesota  Univ.,  St.  Paul.  Dept.  of  Botany. 

J.  V.  Dean,  and  D.  D.  Biesboer. 

Aquatic  Botany  AQBOSD,  Vol.  23,  No.  4,  p  309- 

320,  February  1986.  2  fig,  4  tab,  24  ref. 

Descriptors:  'Bioaccumulation,  'Nutrients,  'Iso- 
tope studies,  'Nitrogen  isotopes,  'Nitrogen,  'Cat- 
tails, 'Isotope  studies,  'Nitrogen  isotopes,  'Gas 
exchange,  'Nitrogen,  Plant  organs,  Plants,  Leaf 
bases,  Leaves,  Propane,  Roots,  Rhizomes,  Diffu- 
sion, Aquatic  plants. 

Direct  evidence  of  heterotrophic  dinitrogen  fixa- 
tion associated  with  the  emergent  aquatic  angio- 
sperm,  Typha  latifolia,  was  obtained  through  the 
exposure  of  actively  growing  plants  to  15N2  gas 
for  7  days  in  a  gas-tight  exposure  vessel.  Highest 
enrichments  of  15N  were  found  in  roots/rhizomes 
and  leaf  bases.  Slight  enrichments  were  also  found 
in  the  leaves  due  to  translocation  from  the  roots, 
rhizomes  and  leaf  bases.  Total  fixed  15N  values 
were  71.8  micrograms  for  the  plant  and  49.1  micro- 
grams for  the  soil.  Plants  growing  in  silica  sand, 
which  received  a  nutrient  solution  containing  com- 
bined nitrogen,  exhibited  higher  enrichments  and 
fixed  86%  more  15N  after  exposure  to  15N2  gas 
than  plants  which  received  a  nutrient  solution  lack- 
ing combined  nitrogen.  Propane  was  used  to  trace 
the  loss  and  movement  of  gases  from  the  15N2 
vessel  and  between  the  upper  leaf  chamber  and  the 
lower  root  chamber.  Gas  was  rapidly  exchanged 
between  the  upper  and  lower  chambers  through 
the  leaves  and  roots  of  T.  latifolia.  Futher  investi- 
gations showed  that  propane  moved  at  a  rate  of 
1223  micromoles/day  from  the  leaves  to  the  roots 
and  2653  micromoles/day  from  the  roots  to  the 
leaves.  These  data  demonstrated  that  gases  diffuse 
rapidly  through  the  plant  body  of  T.  latifolia. 
(Author's  abstract) 
W87-06596 


VARIATIONS  IN  LEAF  CHARACTERISTICS 
OF  SDC  SPECIES  OF  SAGITTARIA  (ALISMA- 
TACEAE)  CAUSED  BY  VARIOUS  WATER 
LEVELS, 

University  of  Southern   Mississippi,   Hattiesburg. 

Dept.  of  Biology. 

J.  W.  Wooten. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  4,  p  321- 

327,  February  1986.  2  tab,  21  ref.  NSF  Grant  DEB 

77-00822. 

Descriptors:  'Sagittaria,  'Plant  growth,  'Water 
stress,  'Leaf  characteristics,  'Water  level,  Petioles, 
Saturated  soils,  Submerged  plants. 
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WATER  CYCLE— Field  2 
Water  In  Plants— Group  21 


Plants  grown  from  seeds  of  Sagittaria  falcata,  S. 
lancifolia,  S.  platyphylla,  S.  rigida,  S.  isoetiformis, 
and  S.  papillosa  were  grown  in  water-saturated  soil 
or  soil  submerged  to  4.5,  12,  19.5,  or  27  cm. 
Length  and  width  of  leaves  and  petiole  lengths 
were  measured  at  anthesis  of  the  first  flower  on  the 
first  inflorescence  produced  by  each  plant.  In  gen- 
eral, leaf  width  and  length  were  decreased  by 
submergence,  and  petiole  length  increased.  The 
species  water  depth  interaction  was  significant  for 
emersed  leaf  width,  leaf  length  and  petiole  length 
except  for  S.  lancifolia  leaf  length  and  S.  papillosa 
leaf  length  and  width.  These  trends  indicated  ge- 
netic differences  among,  and  variability  within 
taxa.  Leaf  width,  leaf  length  and  petiole  length  of 
plants  growing  in  seed  source  populations  were 
measured.  The  means  from  these  measurements, 
when  compared  to  those  from  experimental  plants, 
indicated  that  both  groups  of  plants  responded 
similarly  to  variations  in  water  depth.  (Author's 
abstract) 
W87-06597 


GAS  EXCHANGE  OF  TYPHA  ORIENTALIS 
PRESL.  COMMUNITIES  IN  ARTIFICIAL 
PONDS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 
P.  J.  M.  Sale,  and  P.  T.  Orr. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  4,  p  329- 
339,  February  1986.  4  fig,  1  tab,  20  ref. 

Descriptors:  'Cattails,  *Bioaccumulation,  *Gas  ex- 
change, 'Carbon  dioxide  'Artificial  ponds,  'Respi- 
ration, Photosynthesis,  Plant  water  loss,  Assimila- 
tion, Plants,  Leaf  area  index,  Crop  yield,  Limnolo- 
gy, Water  use  efficiency. 

Large  field  chambers  were  used  for  measuring  the 
net  carbon  dioxide  exchange  of  vigorously  grow- 
ing communities  of  Typha  orientalis.  Uptake  was 
greatest  at  the  beginning  of  summer,  when  that  of 
a  community  with  leaf  area  index  (LAI)  6.8 
reached  almost  6  g  C02/sq  m  (water  surface 
area)/h.  In  a  second  community  with  LAI  4.8 
maximum  uptake  was  3.8  g  C02/sq  m/h.  In  both 
communities  there  was  a  marked  decline  in  uptake 
over  the  middle  part  of  each  day:  uptake  also 
declined  quite  rapidly  as  the  communities  aged. 
Maximum  dry  weight  increases  of  30  and  24  g/sq 
m/24  h  for  the  2  communities,  respectively,  were 
calculated  from  day-time  net  assimilation  and 
night-time  respiration.  Measurements  of  maximum 
water  loss  from  the  first  community  showed  a 
water-use  efficiency  of  7.86,  which  declined  as  the 
summer  progressed.  The  photosynthetic  perform- 
ance of  the  Typha  communities  was  similar  to  that 
of  some  well-irrigated  C3  crop  plants  grown  in 
similar  climate.  (Author's  abstract) 
W87-06598 


VEGETATION  DYNAMICS  IN  TEMPORARY 
AND  SHALLOW  FRESHWATER  HABITATS, 

Rajasthan  Univ.,  Jaipur  (India).  Dept.  of  Botany. 
B.  Gopal. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  4,  p  391- 
396,  February  1986.  37  ref. 

Descriptors:  'Population  dynamics,  'Species  com- 
position, 'Vegetation  dynamics,  'Freshwater  habi- 
tats, Plants,  Water  level  variations,  Seasonal  vari- 
ations, Literature  review,  Ecology,  Ecophases. 

The  vegetation  dynamics  in  habitats  subject  to 
large  seasonal  fluctuations  in  water  level  was  re- 
considered in  the  light  of  the  available  literature  on 
the  ecological  requirements  of  the  plants  which 
occur  in  different  ecophases  in  these  habitats.  It  is 
suggested  that  the  water-level  change  is  a  compo- 
nent of  the  normal  environment  for  the  vegetation 
of  such  habitats,  and  that  the  changes  in  the  com- 
munity structure  simply  reflect  the  oscillating 
shifts  in  the  dominance  of  various  constituent  spe- 
cies of  an  otherwise  stable  community  which  is 
adapted  to  the  particular  habitat  conditions.  (Au- 
thor's abstract) 
W87-O66O0 


MENT  TO  ENHANCE  SALMONID  PRODUC- 
TION IN  A  LOGGED  WATERSHED  SUBJECT 
TO  DEBRIS  TORRENTS, 

Poulin   (V.A.)   and   Associates   Ltd.,   Vancouver 

(British  Columbia). 

For  primary  bibliographic  entry  see  Field  81. 

W87-06602 


PROCEEDINGS  OF  THE  SYMPOSIUM  ON 
PEAT  LANDS  BELOW  SEA  LEVEL. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
August  24-28,  1981,  The  Netherlands.  IRLI  Publi- 
cation No.  30,  1982.  296  p. 

Descriptors:  'Peat  bogs,  'Peat  soils,  'Land  use, 
•The  Netherlands,  'Land  reclamation,  Geology, 
Geologic  history,  Peat,  Fens,  Drainage,  Water 
management,  Agriculture,  Horticulture,  Farm 
management,  Symposium,  Vegetation,  Geography, 
Grasslands,  Drainage  programs,  Drainage  effects. 

The  proceedings  of  this  symposium  on  peat  lands 
contain  24  papers:  18  invited  papers  (9  papers  and 
their  reviews);  2  added  papers;  and  4  selected  items 
from  the  excursions.  The  excursions  in  the  western 
part  of  The  Netherlands  included:  a  visit  to  a  trial 
farm  with  different  drainage  levels;  a  trip  to  newly 
built  suburban  quarters  where  difficulties  with  con- 
structions in  peat  areas  were  demonstrated;  a 
survey  of  soils,  geological  conditions,  different 
water  levels,  and  management  of  polder  water;  and 
a  visit  to  a  Research  Station  for  Horticulture.  The 
9  invited  papers  and  their  9  reviews  were  present- 
ed in  three  sessions:  geography,  engineering,  and 
land  use.  These  9  papers  discuss  topics  of  geology, 
land  reclamation,  soils,  water  management,  drain- 
age effects,  urban  land  use,  grasslands,  dairy  farm 
management,  and  horticulture  of  peat  bogs.  The 
two  additional  papers  discuss  horticulture  and 
drainage.  Four  selected  papers  from  the  excursions 
discuss  the  geology  of  the  deposits  at  the  excava- 
tion Hazerswoude,  vegetational  development  of  a 
wood  peat  deposit,  an  experimental  farm  in  Zeg- 
veld,  and  a  research  station  in  BosKoop.  (See  also 
W87-06623  thru  W87-06637)  (Geiger-PTT) 
W87-06622 


GEOLOGY    OF    THE    HOLOCENE    IN    THE 
WESTERN  PART  OF  THE  NETHERLANDS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-06623 


SOILS  AND  THEIB  GEOGRAPHY, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see   Field   2G. 

W87-06627 


WATER  MANAGEMENT  IN  THE  WESTERN 
NETHERLANDS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4A. 
W87-06628 


WATER    MANAGEMENT    OF    NORTHWEST- 
ERN GERMAN  PEATLANDS, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Bremen  (Germany,  F.R.).  Bodentechnolo- 

gisches  Inst. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06629 


VEGETATIONAL  DEVELOPMENT  OF  A 
WOOD  PEAT  DEPOSIT,  AS  READ  FROM  ITS 
POLLEN  CONTENT, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  21. 
W87-06637 


21.  Water  In  Plants 


WATER  ACTIVTTDXS  AND  DESICCATION 
STRESSES, 

Lille- 1  Univ.,  Villeneuve  d'Ascq  (France).  Lab.  de 

Microbiologic 

P.  Mary,  D.  Ochin,  and  R.  Tailliez. 

Soil  Biology  and  Biochemistry  SBIOAH,  Vol.  18, 

No.  2,  p  179-184,  1986.  4  fig,  2  tab,  26  ref. 

Descriptors:  'Growth,  'Rhizobium,  'Nitrogen 
fixing  bacteria,  'Drying,  'Water  stress,  'Microbio- 
logical studies,  'Drought  effects,  Bacteria,  Bacte- 
rial physiology,  Stress,  Solutes,  Chlorides,  Surviv- 
al. 

Two  strains  of  Rhizobium  meliloti  and  one  of  R. 
japonicum  were  grown  in  broth  adjusted  to  select- 
ed water  activities  (a  sub  w)  using  KC1,  NaCl, 
LiCl,  or  glycerol.  Growth  rates  and  yields  de- 
creased and  lag  times  were  lengthened  as  the  a  sub 
w  was  reduced  below  0.99.  The  extent  to  which 
these  responses  changed  depended  on  the  solute 
used  to  lower  the  a  sub  w.  Lag  times  were  affected 
most  when  LiCl,  NaCl,  and  KC1  were  used  to 
lower  a  sub  w  below  0.9866.  No  growth  occurred 
at  a  sub  w  0.969  when  NaCl  or  KC1  were  used,  but 
consistent  growth  did  occur  at  this  a  sub  w  when 
glycerol  or  LiCl  were  employed.  In  contrast  with 
these  results,  LiCl  was  more  toxic  than  NaCl  for 
the  slow-growing  R.  japonicum  5.  This  strain  was 
susceptible  to  a  sub  w  0.9840  (glycerol).  The 
growth  stage  of  R.  meliloti  RCR  2011  affected  the 
survival  of  this  strain  during  storage  at  different 
relative  humidity  values.  When  subjected  to 
drought  stress,  stationary  phase  cells  survived 
better  than  cells  collected  at  three  different  times 
during  the  exponential  growth  phase.  (Author's 
abstract) 
W87-06000 


TOLERANCES  OF  SAGEBRUSH,  RABBIT- 
BRUSH,  AND  GREASEWOOD  TO  ELEVATED 
WATER  TABLES, 

Agricultural  Research  Service,  Burns,  OR.  Squaw 

Butte  Station. 

D.  C.  Ganskopp. 

Journal  of  Range  Management  JRMG  AQ,  Vol.  39, 

No.  4,  p  334-337,  July  1986.  2  fig,  2  tab,  16  ref. 

Descriptors:  'Water  table  rise,  'Sagebrush,  'Rab- 
bi tbush,  Tolerance,  'Ecological  distribution, 
'Phreatophytes,  'Greasewood,  Distribution  pat- 
terns, Flooding,  Water  table,  Water  level,  Topog- 
raphy, Weed  control,  Brush  control. 

The  responses  of  Wyoming  big  sagebrush  (Arte- 
misia tridentata  wyomingensis),  green  rabbitbrush 
(Chrysothamnus  viscidiflorus),  and  black 
greasewood  (Sarcobatus  vermiculatus)  to  elevated 
water  tables  were  studied  on  four  contours  border- 
ing an  expanding  lake  in  southeast  Oregon  during 
the  1983  and  1984  growing  seasons.  When  plants 
were  initially  selected  for  study,  contours  were  0, 
10,  20,  and  40  cm  above  the  lake  surface.  Contin- 
ued expansion  of  the  lake  flooded  the  lower  con- 
tours and  elevated  the  water  tables  under  the 
upper  contours.  Wyoming  big  sagebrush  rapidly 
succumbed  to  surface  flooding  and  elevated  water 
tables  within  10  cm  of  the  surface.  Green  rabbit- 
brush  behaved  similarly,  but  responses  lagged 
about  one  week  behind  sagebrush.  Black 
greasewood  tolerated  surface  flooding  for  40  days 
before  effects  were  apparent.  Water  tables  within 
25  to  30  cm  of  the  surface  had  no  effect  on 
greasewood.  Given  adequate  topography  and 
water  supplies,  water-spreading  techniques  could 
be  used  to  control  Wyoming  big  sagebrush  and 
green  rabbitbrush.  (Author's  abstract) 
W87-06003 


EFFECTS  OF  WATER  APPLICATION  RATES 
AND  PLANTING  DENSITY  ON  GROWTH  PA- 
RAMETERS OF  DRIP  IRRIGATED  ONIONS, 

Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-06004 


STREAM  BED  CONFIGURATION  AND  STA- 
BELITY  FOLLOWING  GABION  WEEK  PLACE- 


GROWTH  STATUS  OF  RHIZOBIA  EN  RELA- 
TION   TO    THEnt    TOLERANCE    TO    LOW 


EXCRETION  OF  HEAVY  METALS  BY  THE 
SALT  MARSH  CORD  GRASS,  SPARTTNA  AL- 


25 


z 


Field  2— WATER  CYCLE 
Group  21 — Water  In  Plants 

TERNIFLORA,   AND   SPARTINA'S   ROLE   IN 
MERCURY  CYCLING, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Ecology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06069 


PHOSPHATE  DYNAMICS  IN  AN  ACID  SUL- 
FATE SOIL  UNDER  FLOODED  CONDITION 
STUDIED  BY  A  TRACER  TECHNIQUE, 

Royal  Statistical  Society,  London  (England). 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06185 


CHEMICAL  SPECIATION  AND  BIOAVAILA- 
BILITY OF  COPPER:  UPTAKE  AND  ACCUMU- 
LATION BY  EICHORNIA, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06349 


WHAT  ARE  THE  LIMITS  ON  FOREST  EVAP- 
ORATION -  A  FURTHER  COMMENT, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic   entry  see  Field   2D. 
W87-06376 


STOCHASTIC  MODEL  OF  RAINFALL  INTER- 
CEPTION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-06379 


MONO-  AND  DOUBLE-CROPPED  WHEAT 
AND  GRAIN  SORGHUM  UNDER  RAINFED 
AND  IR  RIG A T ED  CONDITIONS, 

Sandyland  Experiment  Field,  St.  John,  KS. 
For  primary  bibliographic  entry  see  Field  3F. 
W87-06397 


EFFECTS  OF  WATER  DEFICITS  ON  YIELD, 
YIELD  COMPONENTS,  AND  WATER  USE  EF- 
FICIENCY OF  IRRIGATED  CORN, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

For  primary  bibliographic  entry  see  Field  3F. 

W87-06398 


EVALUATION  OF  POTENTIAL  HERBIVORE 
MEDIATION  OF  PLANT  WATER  STATUS  IN 
A  NORTH  AMERICAN  MIXED-GRASS  PRAI- 
RIE, 

Colorado  State  Univ.,  Fort  Collins.  Natural  Re- 
sources Ecology  Lab. 
S.  Archer,  and  J.  K.  Detling. 
OIKOS  OIKSAA,  Vol.  47,  No.  3,  p  287-291,  No- 
vember 1986.  3  fig,  21  ref.  NSF  Grant  DEB-80- 
22380. 

Descriptors:  'Leaves,  *Water  potential,  *Plant 
water  potential,  'Grasslands,  'Soil  moisture,  Pre- 
cipitation, Prairie  dogs,  Herbivores,  Grazing, 
Water  stress. 

Xylem  water  potentials  (Psi)  were  monitored  diur- 
nally  from  June  through  August  1981  to  ascertain 
the  water  status  of  plants  of  four  species  growing 
on  a  heavily  grazed  prairie  dog  colony  and  an 
adjacent  lightly  grazed  uncolonized  site  in  south 
western  South  Dakota.  Highest  Psi  values  were 
observed  in  June  and  August  after  periods  of  rela- 
tively high  precipitation.  Lowest  values  occurred 
in  July  when  soil  moisture  was  depleted.  However, 
there  were  no  large  difference  in  Psi  of  grasses 
(Agropyron  smithii,  Andropogon  geradi,  and  A. 
Scoparius)  growing  on  and  off  the  prairie  dog 
colony,  even  though  root  biomass  of  plants  on  the 
colony  was  substantially  lower.  While  midday  leaf 
conductance  was  comparable  for  A.  smithii  tillers 
on  and  off  the  colony,  conductance  values  for  A. 
geradri  and  A.  scoparius  tillers  were  generally 
higher  (17  to  60%)  on  the  heavily  grazed  site. 
Artemisia  frigida  plants  had  slightly  higher  Psi  on 
the  prairie  dog  town  during  periods  of  moderate  or 
high  water  stress.  Soil  moisture  content  was  slight- 


ly but  significantly  higher  on  the  heavily  grazed 
prairie  dog  town,  even  though  afternoon  soil  tem- 
perature at  the  15  cm  depth  averaged  2.7  C  higher. 
(Author's  abstract) 
W87-06403 


INFLUENCE  OF  SOIL  WATER  STATUS  ON 
THE  EPIDEMIOLOGY  OF  TOBACCO  BLACK 
SHANK, 

Florida  Univ.,  Gainesville.  Dept.  of  Plant  Patholo- 
gy. 

For  primary  bibliographic  entry  see  Field  2G 
W87-06405 


SOME  EFFECTS  OF  WATER  POTENTIAL  ON 
GROWTH,  TURGOR,  AND  RESPIRATION  OF 
PHYTOPHTHORA  CRYPTOGEA  AND  FUSAR- 
DUM  MONILIFORME, 

California  Univ.,  Davis.  Dept.  of  Plant  Pathology. 
D.  M.  Woods,  and  J.  M.  Duniway. 
Phytopathology   PHYTAJ,   Vol.   76,   No.    11,   p 
1248-1254,  November  1986.  3  fig,  2  tab,  29  ref. 

Descriptors:  Descriptors,  'Plant  growth,  'Plant 
water  potential,  'Water  potentials,  'Plant  growth 
substances,  'Plant  physiology,  'Turgor,  'Respira- 
tion, Solutes,  Culture  media,  Growth  media, 
Agars,  Nutrition,  Metabolism. 

Mycelial  growth,  turgor,  and  respiration  of  Phy- 
tophthora  cryptogea  and  Fusarium  moniliforme 
were  evaluated  in  media  adjusted  to  various  con- 
stant water  potentials  (Psi)  by  adding  solutes. 
Growth  by  P.  cryptogea  in  standing  liquid  cultures 
was  reduced  by  50%  at  -9  to  -31  bars  Psi,  whereas 
a  50%  reduction  in  the  growth  of  F.  moniliforme 
occurred  at  -26  to  -200  bars,  the  exact  values 
depending  on  the  medium  and  solutes  used  to  vary 
Psi.  Growth  measured  in  fresh  weight  was  general- 
ly decreased  more  by  decreases  in  Psi  than  was 
growth  in  dry  weight.  Whereas  P.  cryptogea  grew 
at  lower  Psi  values  in  a  complex  liquid  medium  of 
high  nutritional  content  than  in  a  defined  medium, 
F.  moniliforme  gave  the  opposite  results.  Use  of 
agar  rather  than  liquid  medium  extended  the  Psi 
range  over  which  P.  cryptogea  grew.  Mycelial 
turgor  in  P.  cryptogea,  as  estimated  with  thermo- 
couple psychrometers,  gradually  increased  from  12 
to  25  bars  as  medium  Psi  was  decreased  from  -5  to 
-24  bars,  even  though  the  same  decreases  in  Psi 
reduced  growth.  F.  moniliforme  maintained  turgor 
pressures  that  averaged  15  bars  over  the  entire  Psi 
range  of  -5  to  -200  bars  that  allowed  measurable 
growth.  Respiration  rates  were  significantly  higher 
for  mycelial  mats  grown  at  low  Psi  values,  and 
respiration  rates  of  P.  cryptogea  increased  propor- 
tionately more  than  did  those  of  F.  moniliforme  as 
Psi  decreased.  The  results  suggest  that  the  meta- 
bolic costs  of  growth  at  low  Psi  values  influence 
growth  rate  more  than  does  turgor  pressure  and 
are  more  limiting  for  P.  cryptogea  than  for  F. 
moniliforme.  (Author's  abstract) 
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Wheat  and  sunflower  were  grown  in  pots  that 
could  be  enclosed  in  a  pressure  chamber,  with  the 
shoot  in  a  cuvette.  Applying  an  appropriate  pneu- 
matic pressure  to  the  roots  enabled  the  leaves  to  be 
kept  fully  turgid  despite  any  drying  of  the  soil.  The 
leaf  conductance  of  plants  was  followed  while  the 
soil  dried.  Remarkably,  this  conductance  fell  with 
falling  soil  water  content  no  matter  whether  the 
leaves  were  kept  turgid  or  not.  It  was  concluded 
that  the  roots  sensed  the  drying  of  the  soil  and  sent 
a  message  to  the  leaves  which  induced  stomatal 
closure.  (Author's  abstract) 
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Glaucousness,  which  is  the  visual  manifestation  of 
epicuticular  wax,  was  previously  found  to  increase 
the  yield  of  grain  and  dry  matter  of  droughted 
wheat.  The  development  of  epicuticular  wax  in  a 
pair  of  durum  (Triticum  turgidum  L.  var.  durum) 
wheats  isogenic  for  glaucousness  and  the  likely 
reasons  for  increased  yields  of  glaucous  durum  and 
common  (T.  aestivum  L.)  wheats  over  their  non- 
glaucous  isogenic  counterparts  were  studied.  Glau- 
cousness first  appears  on  the  leaf  sheath  at  the  time 
of  stem  elongation.  It  rapidly  reaches  maximum 
expression,  particularly  on  the  flag  leaf  sheath  and 
the  adaxial  surface  of  the  flag  leaf  lamina,  as  well 
as  on  the  emerging  head.  In  glasshouse  experi- 
ments using  isogenic  pairs  of  both  common  and 
durum  wheats,  the  water-use  efficiency  measured 
between  sowing  and  maturity  in  droughted  treat- 
ments was  on  average  9%  higher  in  the  glaucous 
lines.  Glaucous  leaves  were  retained  longer  than 
non-glaucous  leaves  in  the  droughted  treatment 
but  not  in  the  irrigated  control.  In  droughted  field- 
grown  plants,  temperatures  of  photosynthetic  tis- 
sues were  up  to  0.7  C  cooler  in  glaucous  than  non- 
glaucous  lines,  depending  on  the  time  of  day.  Simi- 
larly, in  well-watered  glasshouse  plants,  glaucous 
plant  parts  were  on  average  0.3  C  cooler  than  non- 
glaucous    plants.    Gas-exchange    studies    of    the 
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durum  lines  in  both  irrigated  and  droughted  treat- 
ments in  a  glasshouse  indicated  that  ears  of  non- 
glaucous  plants  had  higher  rates  of  photosynthesis 
and  day-  and  night-time  transpiration,  a  higher 
stomatal  conductance  and  a  greater  rate  of  increase 
in  photosynthesis  with  increasing  light  levels. 
However,  the  ratio  of  photosynthesis  to  transpira- 
tion was  higher  in  the  ears  of  glaucous  plants.  No 
differences  were  found  for  flag  leaves  when  the 
adaxial  surface  was  exposed  to  light.  It  was  deter- 
mined that  glaucousness  can  be  a  positive  charac- 
ter under  water-limited  conditions,  primarily 
through  its  effect  of  water-use  efficiency,  on  an 
extended  period  of  transpiration  and  on  the  timing 
of  the  deposition  of  wax.  (Author's  abstract) 
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ty, Hydrologic  budget,  Ions,  Comparison  studies, 
Bioindicators,  Indicators. 

By  measuring  a  range  of  gas  exchange  and  growth 
variables,  attempts  were  made  to  select  key  indica- 
tors of  response  to  salinity  in  a  wheat  (Q61)  and  a 
barley  (Beecher).  A  second  wheat  (WW  15,  Anza) 
was  included  in  the  growth  measurements.  Plants 
were  grown  to  anthesis  in  gravel  culture  flushed 
with  0,  75,  or  150  mol/cu  m  NaCl,  and  under  the 
high  radiation  and  evaporative  conditions  of 
summer.  Salinity  increased  leaf  chloride  contents 
and  reduced  peak  photosynthesis,  the  initial  slope 
of  the  light  response  curves,  and  dark  respiration 
of  young  leaves  at  ligule  emergence,  but  dark 
respiration  of  slightly  older  leaves  was  increased 
by  salinity  as  were  the  C02  compensation  points. 
Short-duration  changes  on  salinity  could  modify 
photosynthesis  rates  by  no  more  than  15%  though 
dark  respiration  rates  moved  quickly  towards  those 
of  plants  held  continuously  at  the  new  salinity 
level.  While  Q61  wheat  appeared  superior  to  Bee- 
cher barley  at  moderate  salinity  using  these  gas 
exchange  indicators,  it  died  at  150  mol/cu  m  NaCl; 
Beecher  and  WW  15  survived.  Carbon  and  water 
budgets  are  used  to  propose  that  the  demise  of  Q61 
could  have  been  partially  due  to  its  marginally 
poorer  water-use  efficiency  and  its  higher  specific 
leaf  weight,  i.e.  its  higher  requirement  for  carbon 
and  water  to  produce  each  unit  area  of  leaf.  It  was 
suggested  that  measurements  of  relative  leaf  expan- 
sion rate,  specific  leaf  weight,  and  water-use  effi- 
ciency are  basic  requirements  in  a  salinity  screen- 
ing program.  Measurements  of  ion  contents  and 
gas  exchange  variables  are  of  little  benefit  when 
used  alone.  (Author's  abstract) 
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KC1  reduced  oxygen  evolution  by  Sarcocornia 
quinqueflora  thylakoids  to  well  below  the  level  of 
activity  in  the  presence  of  NaCl.  This  inhibition 


occurred  at  both  high  and  low  pH.  On  the  other 
hand,  both  KC1  and  NaCl  induced  almost  indistin- 
guishable effects  on  oxygen  evolution  in  spinach 
thylakoids.  Photosystem  (PS)  II  membranes  from 
Avicennia  marina  showed  a  similar  inhibition  of 
oxygen  evolution  by  KC1  to  S.  quinqueflora  thyla- 
koids, but  spinach  PS  II  particles  were  not  inhibit- 
ed by  KC1.  The  KC1  inhibition  of  oxygen  evolu- 
tion of  halophytic  thylakoids  was  localized  to  the 
oxygen-evolving  complex  and  required  little  KC1, 
as  significant  inhibition  occurred  with  only  25  mM. 
K2S04  wis  also  inhibitory,  but  Na2S04  was  not, 
indicating  the  K(+)  was  in  the  inhibitory  ion. 
Na2S04  was  partly  able  to  reverse  the  inhibition 
caused  by  KC1,  suggesting  the  inhibition  to  be  a 
function  of  the  K(+)/Na(+)  ratio.  These  results 
have  implications  concerning  the  ionic  relations  of 
the  leaf  cells  of  halophytes.  (Author's  abstract) 
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A  solution  culture  experiment  was  conducted  to 
study  the  effects  of  solution  osmotic  potential  and 
nitrogen  (N)  supply  on  growth  and  N  content  of 
grain  sorghum  cv.  Texas  610SR.  Polyethylene 
glycol-6000  was  used  to  impose  solution  osmotic 
potentials  of  -0.1,  -0.4,  -0.8,  and  -1.1  MPa  during 
the  fourth  week  of  growth.  Plants  were  harvested 
at  6  weeks.  Dry  matter  yields,  total  plant  N  con- 
tent and  mean  rate  of  N  uptake  per  unit  root 
weight  were  significantly  decreased  by  decreases 
in  solution  osmotic  potential  and  N  supply.  Num- 
bers of  leaves  expanded  after  imposition  of  the 
solution  osmotic  potential  treatments  were  also 
reduced  significantly  by  decreasing  solution  osmot- 
ic potential  and  decreasing  N  supply.  Decreasing 
solution  osmotic  potential  decreased  mean  N  con- 
centrations in  leaves,  had  no  effect  on  mean  N 
concentration  in  roots,  and  increased  N  concentra- 
tions in  stems  plus  immature  leaves,  and  in  whole 
tops.  The  form  of  relationships  between  leaf  N 
concentration  and  yield  prevented  the  calculation 
of  critical  N  concentrations  at  any  level  of  solution 
osmotic  potential.  (Author's  abstract) 
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Osmotic  and  ion-specific  effects  of  NaCl  on  plant 
growth  and  ion  uptake  were  distinguished  by  com- 
paring plants  grown  in  isosmotic  solutions  with 
and  without  NaCl.  Preliminary  experiments 
showed  that  polyethylene  glycol  4000  and  manni- 
tol  were  unsuitable  for  even  very-short-term  stud- 
ies because  they  caused  immediate  reductions  in 
leaf  elongation  rate  when  plants  were  transferred 
from  NaCl  to  isosmotic  solutions  of  these  com- 
pounds. However,  concentrated  solutions  of  ma- 
cronutrients  (modified  Hoagland's  nutrients)  did 
not  change  the  elongation   rate.   Barley,   wheat, 
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Egyptian  clover  and  white  clover  were  grown  in 
NaCl  and  concentrated  macronutrient  solutions  of 
matching  osmotic  pressures.  After  14  days,  plants 
grown  in  concentrated  macronutrients  were  small- 
er than  controls  (plants  in  normal  strength  nutrient 
solution),  but  had  similar  root:shoot  ratios.  NaCl- 
grown  plants  were  less  than  half  the  size  of  plants 
in  concentrated  macronutrients,  and  had  higher 
root:shoot  ratios.  NaCl  induced  phosphate  uptake 
did  not  cause  this  additional  reduction  in  shoot 
growth.  For  barley,  net  transport  of  K(+), 
Mg(2  +  ),  Ca(2+)  and  total  nitrogen  from  the  roots 
(per  gram  root  dry  weight)  was  lower  in  NaCl- 
grown  plants  than  in  controls,  but  uptake  by  the 
shoot  (per  gram  shoot  dry  weight)  of  these  miner- 
als was  similar.  By  contrast,  both  transport  and 
uptake  of  these  minerals  in  concentrated  macronu- 
trient-grown  plants  resembled  control  plants. 
NaCl-grown  barley  and  wheat  plants  had  higher 
osmotic  pressures  in  both  growing  and  mature 
tissue  than  did  controls  and  macronutrient-grown 
plants,  but  a  lower  rate  of  uptake  of  solutes  gener- 
ating this  osmotic  pressure.  The  possibility  that 
growth  in  NaCl  may  be  limited  by  a  reduced  rate 
of  transport  of  an  essential  nutrient  to  the  shoot 
was  raised.  (Author's  abstract) 
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Genotypic  differences  in  turgor  maintenance  in 
wheat  were  shown  to  be  associated  with  differ- 
ences in  grain  yield  in  the  field  at  both  high  and 
low  water  deficits.  High  water  deficits  were  pro- 
duced by  growing  plants  in  pots  using  water  stored 
in  the  soil  at  sowing,  and  excluding  rain  with  a  rain 
cover.  At  low  water  deficits  plants  received  rain- 
fall, and  irrigation  was  supplied  before  and  imme- 
diately after  sowing,  at  tillering,  at  jointing,  at  ear 
emergence,  and  during  grain  filling.  Yield  differ- 
ences were  analyzed  in  terms  of  harvest  index, 
water  use  and  water  use  efficiency.  Water  use  was 
calculated  from  changes  in  soil  water  contents.  At 
high  water  deficits  all  three  factors  were  associated 
with  differences  in  turgor  maintenance.  However, 
only  the  variations  in  water  use  and  harvest  index 
could  be  logically  associated  with  differences  in 
turgor  maintenance.  Analysis  of  the  soil  water 
extraction  data  showed  that  the  differences  in 
water  use  efficiency  were  solely  due  to  differences 
in  water  use  at  depth  while  surface  water  losses 
were  the  same,  i.e.  the  ratio  of  transpiration  to  soil 
evaporation  would  have  been  higher  in  low-osmor- 
egulating  genotypes.  At  low  water  deficits,  no 
differences  were  observed  in  harvest  index,  though 
there  were  non-significant  correlations  between 
turgor  maintenance  and  total  water  use  efficiency 
or  total  water  use.  A  similar  result  was  obtained 
when  water  use  and  yield  data  were  related  to 
osmoregulation  measurements  made  in  the  glass- 
house. It  was  therefore  concluded  that  effects  of 
turgor  maintenance  or  osmoregulation  on  grain 
yield  were  primarily  associated  with  differences  in 
water  use  which  were,  in  turn,  due  to  differences 
in  water  extraction  at  soil  depths  between  25  and 
150  cm.  (Author's  abstract) 
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Distribution  of  Na(  +  ),  Cl(-),  K(  +  ).  Ca(2  +  )  and 
Mg(2  +  )  was  studied  in  individual  organs  of  two 
highly  tolerant  and  one  moderately  tolerant  species 
of  Casuarina.  The  highly  tolerant  species  (C.  equi- 
setifolia  and  C.  glauca)  accumulated  little  Na(  +  ) 
and  Cl(-)  in  their  shoots  and  the  concentrations  of 
Na(  +  )  and  Cl(-)  decreased  from  old  to  young 
growing  needles.  The  concentrations  of  Na(  +  ) 
and  Cl(-)  were  much  higher  in  shoots  of  the  mod- 
erately tolerant  species  (C.  cunninghamiana)  and  a 
concentration  gradient  between  old  and  young 
needles  was  not  observed.  The  same  pattern  of 
distribution  of  Cl(-)  in  C.  equisetifolia  was  found  in 
seedlings  exposed  to  both  short  term  (13  days  at 
100  mol/cu  m  NaCl  in  solution  culture),  and  long 
term  (6  months  at  250  mol/cu  m  NaCl  in  sand 
culture)  salimzation.  The  three  species  showed 
little  difference  in  their  root  ion  concentrations.  A 
time  sequence  experiment  of  Cl(-)  uptake  indicated 
that  the  better  exclusion  of  Cl(-)  from  the  shoots  of 
C.  equisetifolia  than  C  cunninghamiana  was  due  to 
a  lower  rate  of  Cl(-)  uptake  and  lower  net  trans- 
port into  the  shoot  rather  than  to  its  retention  in 
the  roots,  or  reabsorption  at  the  proximal  root  or 
hypocotyl.  (Author's  abstract) 
W87-06537 


REDUCTION  BY  GA3  OF  NACL-ENDUCED  IN- 
HIBITION OF  GROWTH  AND  DEVELOP- 
MENT IN  SUAEDA  USSURIENSIS, 

Qufu  Teachers  Univ.  (China).  Dept.  of  Biology. 
K.-F.  Zhao,  M.-L.  Li,  and  J.-Y.  Liu. 
Australian  Journal  of  Plant  Physiology  AJPPCH, 
Vol.  13,  No.  4,  p  547-551,  July  1986.  2  tab,  25  ref. 

Descriptors:  'Plant  growth,  'Impaired  water  use, 
•Halophytes,  'Salt  tolerance,  'GibbereUic  acid, 
'Phytohormones,  'Sodium  chloride,  'Growth 
rates,  'Water  pollution  effects,  Seedlings,  Saline 
soils,  Mortality,  Lethal  limit,  Salts. 

The  counteraction  by  the  phytohormone  gibberel- 
lic  acid  (GA3)  of  inhibition  caused  by  salinity 
during  the  growth  and  development  of  the  halo- 
phyte  Suaeda  ussuriensis  was  reported.  Seedlings 
of  S.  ussuriensis  were  grown  in  soil  with  NaCl 
concentrations  of  0.5,  1.0,  2.0  and  3.0%  on  a  dry 
weight  basis.  The  optimum  salt  concentration  for 
growth  and  development  was  1.0%.  At  3.0%  all 
seedlings  died.  Treatment  with  100000  micro- 
grams/Titer GA3  partly  counteracted  the  growth 
inhibition,  and  the  dry  weight  of  the  plants  in- 
creased 21.6,  2.2,  and  19.4%,  respectively,  for  soils 
with  salt  concentrations  of  0.5,  1.0,  and  2.0%.  GA3 
increased  the  number  of  plants  coming  to  flower  in 
soil  of  salt  concentrations  of  0.5  and  2.0%  by  40 
and  20%,  respectively,  but  had  no  effect  on  plant 
growth  in  a  salt  concentration  of  1.0%.  (Wood- 
PTT) 
W87-06538 


ed  at  both  37  and  75  mM  NaCl.  Growth  analysis 
following  nine  serial  harvests  over  40  days  showed 
a  significant  decline  in  leaf  area  ratio  with  salt 
stress,  but  no  decrease  in  net  assimilation  rate.  C02 
exchange  rate,  measured  on  recently  expanded 
leaves  by  infrared  gas  analysis,  increased  in  plants 
grown  at  37  mM  NaCl  and  was  unchanged  at  75 
mM  NaCl.  Pressure-volume  analysis  of  plant  water 
relations  showed  an  osmotic  adjustment  of  0.15 
MPa  in  plants  grown  at  75  mM  but  no  adjustment 
at  37  mM  NaCl.  Turgor  potential  declined  in 
plants  grown  at  either  salt  level  and  fell  to  near 
zero  during  midday.  It  was  concluded  that  growth 
in  kenaf  under  moderate  salt  stress  is  affected  pri- 
marily through  a  reduction  in  expansive  growth 
and  leaf  area  development  rather  than  a  decline  in 
photosynthetic  capacity.  (Author's  abstract) 
W87-06539 


SHOOT  AND  ROOT  RESPONSE  TO  WATER 
DEFICITS  IN  RAINFED  LOWLAND  RICE, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines).  Dept.  of  Agronomy. 

R.  T.  Cruz,  J.  C.  O'Toole,  M.  Dingkuhn,  E.  B. 

Yambao,  and  M.  Thangaraj. 

Australian  Journal  of  Plant  Physiology  AJPPCH, 

Vol.  13,  No.  4,  p  567-575,  July  1986.  6  fig,  1  tab,  18 

ref. 

Descriptors:  'Plant  growth,  'Water  deficit,  'Rice, 
•Soil  moisture,  'Roots,  'Soil-water-plant  relation- 
ships, 'Shoots,  'Water  stress,  Field  tests,  Plant 
tissues,  Sprinkler  irrigation,  Leaves,  Canopy,  Pho- 
tosynthesis, Nitrogen,  Dry  matter,  Grain  crops, 
Crop  yield. 

A  field  study  was  conducted  to  determine  the 
response  of  the  rice  cultivar  IR54  to  a  gradient  of 
soil  moisture  conditions  imposed  for  19  days  at  the 
vegetative  stage  using  a  line  source  sprinkler 
system.  A  mild  plant  water  stress  at  the  vegetative 
growth  stage  decreased  tiller  number,  leaf  area 
index  (LAI),  apparent  canopy  photosynthetic 
rates,  leaf  nitrogen  per  unit  land  area,  shoot  and 
total  root  dry  mass,  and  total  root  density.  After 
complete  stress  relief  by  reflooding,  LAI  and  crop 
growth  remained  below  that  of  unstressed  plants. 
The  lower  cumulative  assimilation  per  unit  land 
area  in  the  stressed  treatments  resulted  in  reduced 
shoot  and  root  dry  matter  yields  and  lower  grain 
yields.  Water  stress  increased  the  ratio  of  shoot  dry 
mass  to  root  dry  mass,  and  the  ratio  of  leaf  area  to 
total  root  length.  The  decrease  in  root  length  was 
attributed  to  increased  soil  mechanical  impedance. 
(Author's  abstract) 
W87-06540 


INFLUENCE  OF  MYRIOPHYLLUM  SPICA- 
TUM  L.  ON  THE  SPECIES  COMPOSITION, 
BIOMASS  AND  PRIMARY  PRODUCTIVITY 
OF  PHYTOPLANKTON, 

Quebec  Univ.,  Montreal.  Dept.  of  Biological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06595 


For  primary  bibliographic  entry  see  Field  4A. 
W87-06599 


VEGETATION   DYNAMICS  IN  TEMPORARY 
AND  SHALLOW  FRESHWATER  HABITATS, 

Rajasthan  Univ.,  Jaipur  (India).  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-O66O0 


STRATEGY  FOR  CONCURRENTLY  MONI- 
TORING THE  PLANT  WATER  POTENTIALS 
OF  SPATIALLY  SEPARATED  FOREST  ECO- 
SYSTEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-06603 


INLAND  SPRUCE  CONE  RUST  (CHRYSO- 
MYXA  PEROLATA)  CONTROL:  RELATION  OF 
FERBAM  APPLICATION  TO  BASIDIOSPORE 
PRODUCTION,  RAINFALL,  AND  CONE  PHE- 
NOLOGY, 

British  Columbia  Ministry  of  Forests,  Victoria. 
Silviculture  Branch. 

D.  Summers,  J.  R.  Sutherland,  and  T.  A.  D. 
Woods. 

Canadian  Journal  of  Forest  Research  CJFRAR, 
Vol.  16,  No.  2,  p  360-362,  April  1986.  2  fig,  10  ref. 

Descriptors:  'Spruce  cone  rust,  'Ferbam,  'Basi- 
diospore  production,  'Plant  disease  control,  'Rain- 
fall, 'Precipitation,  'Cone  phenology,  Salmon 
Arm,  British  Columbia,  Trees,  Pollination,  Seed 
yield,  Seed  germination,  Forestery,  Fungicides, 
White  spruce  trees. 

Experiments  were  conducted  over  a  3-year  period 
(1982-1984)  at  a  white  spruce  seed  orchard  near 
Salmon  Arm,  British  Columbia,  to  relate  the  con- 
trol of  inland  spruce  cone  rust  by  ferbam  to  the 
number  of  fungicide  applications,  basidiospore  pro- 
duction, rainfall,  and  cone  phenology.  Although 
the  effect  of  rainfall  or  moisture  is  not  known, 
rainfall  during  the  pollination-spore  liberation 
period  did  not  appear  to  be  related  to  disease 
absence.  Either  multiple  or  single  applications  of 
ferbam  were  sprayed  on  the  cone-bearing  portion 
of  each  tree  during  the  period  starting  about  1 
week  before  and  through  the  pollination  period. 
These  applications  reduced  the  incidence  of  spruce 
cone  rust  by  5-  to  10-fold  without  any  reduction  in 
seed  yield  per  cone,  although  seed  germination 
was  reduced  slightly.  Single  applications  of  the 
fungicide  protected  cones  even  when  rainfall  pre- 
ceded or  followed  application.  (Author's  abstract) 
W87-06604 


DRAINAGE    AND    BEHAVIOUR    OF    PEAT 
SOULS, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 

ing,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06630 


ROLE  OF  LEAF  AREA  DEVELOPMENT  AND 
PHOTOSYNTHETIC  CAPACITY  IN  DETER- 
MINING GROWTH  OF  KENAF  UNDER  MOD- 
ERATE SALT  STRESS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

P.  S.  Curtis,  and  A.  Lauchli. 

Australian  Journal  of  Plant  Physiology  AJPPCH, 

Vol.  13,  No.  4,  p  553-565,  July  1986.  5  fig,  3  tab,  53 

ref.  Regional  Project  W-157. 

Descriptors:  'Plant  growth,  'Salt  tolerance, 
•Leaves,  'Photosynthesis,  'Kenaf,  'Water  pollu- 
tion effects,  'Impaired  water  use,  Sodium  chloride, 
Salts,  Saline  water,  Salinity,  Carbon  dioxide,  Fiber 
crops,  Plant  fibers,  Osmotic  pressure,  Salt  balance, 
Crop  yield. 

Growth,  net  C02  exchange  rate  and  plant  water 
relations  were  analyzed  in  kenaf  (Hibiscus  canna- 
binus)  cv.  Cuba-108,  a  stem  fiber  crop,  grown  at  1, 
37  and  75  mM  NaCl.  Dry  weight  was  reduced 
only  at  75  mM  NaCl  although  leaf  area  was  affect- 


VARIATIONS  IN  LEAF  CHARACTERISTICS 
OF  SEX  SPECTES  OF  SAGITTARIA  (ALISMA- 
TACEAE)  CAUSED  BY  VARIOUS  WATER 
LEVELS, 

University   of  Southern  Mississippi,   Hattiesburg. 

Dept.  of  Biology. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06597 


GAS  EXCHANGE  OF  TYPHA  ORIENTALIS 
PRESL.  COMMUNITIES  EN  ARTIFICIAL 
PONDS, 

Commonwealth  Scientific  and  Industrial  Research 
Organization,  Griffith  (Australia).  Centre  for  Irri- 
gation Research. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06598 


ALGICIDAL  PROPERTIES  OF  ACACIA  NELO- 
TICA, 

Agricultural       Research       Council,       Khartoum 
(Sudan).  Dept.  of  Phytochemistry. 


USE  OF  PEAT  SOILS  FOR  GRASSLAND, 

Centre  for  Agrobiological  Research,  Wageningen 

(Netherlands). 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06632 


FARM  MANAGEMENT  ON  PEAT  SOELS, 

Advisory  Service  for  Matters  Relating  to  Soil  Sci- 
ence in  Agriculture,   Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  4A. 
W87-06633 


USE  OF  PEAT  AND  PEAT  SOELS  FOR  HORTI- 
CULTURE, 

Advisory  Service  for  Soils  and  Fertilizers  in  Horti- 
culture, Wageningen  (Netherlands). 
A.  P.  Hidding. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  248-255,  1 
fig,  2  tab,  7  ref. 
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Descriptors:  'Horticulture,  *Soil  water,  'Soil- 
water-plant  relationships,  *Peat  soils,  *Land  use, 
Surface  drainage,  Land  relcamation,  Peat  bogs, 
Soil  types,  Sand,  Water  table,  Peat,  Plant  growth, 
Topsoil,  Moisture  tension,  Drainage  ditches. 

The  workability,  high  pore  space,  and  available 
water  of  peat  soils  makes  them  favorable  for  horti- 
cultural use.  An  intensive  horticulture  industry  has 
developed  around  Leiden,  Haarlem  and  Amster- 
dam in  the  western  Netherlands.  Most  of  these 
soils  consist  of  a  subsoil  of  sedge  peat  or  wood 
peat,  covered  with  a  toplayer  of  decomposed  peat 
mixed  with  clay  or  sand.  The  groundwater  table 
must  be  kept  high  to  prevent  the  peat  from  shrink- 
ing and  oxidizing.  A  restricted  distance  between 
drainage  ditches  is  necessary  to  keep  the  ground- 
water level  within  narrow  boundaries.  Today  the 
horticultural  area  has  extended  from  the  peat  up- 
lands into  the  polders  on  the  drained  lake  bottoms. 
The  large  modern  flower  farms  are  found  on  the 
loamy  soils  of  the  former  bog  floors.  The  need  for 
stronger  heating  on  peat  soils  is  caused  by  a  high 
heat  conductivity,  resulting  in  a  higher  value  of  the 
thermal  diffusivity.  Sterilization  of  peat  soils  be- 
tween two  growing  periods  is  also  a  problem. 
Steaming  may  cause  structural  damage  and  the  use 
of  methyl  bromide  is  now  forbidden.  Since  the 
wood  peat  has  a  high  water  permeability,  water 
supply  by  subirrigation  is  possible.  Subsurface 
drainage  is  preferable  with  a  closed  system  of  tiles 
ending  in  a  pit  with  a  pump  to  control  the  water 
table  level  independently  from  the  ditch.  Subsid- 
ence may  be  more  severe  in  horticultural  lands 
than  in  grasslands  due  to  the  removal  of  topsoil 
with  root  balls  without  sufficient  replenishment 
with  other  materials.  Topsoil  is  now  mixed  with 
dune  sand  to  improve  workability  and  soil  struc- 
ture. Other  materials  such  as  heather,  grasses  and 
sand  are  being  tried  as  substitutes  for  dune  sand. 
Peat  moss  mixed  with  half-decomposed  peat,  clay 
and  mud  is  pressed  into  blocks  for  the  growth  of 
seedlings  of  lettuce,  tomatoes  and  cucumbers.  (See 
also  W87-06622)  (Geiger-PTT) 
W87-06634 


VEGETATIONAL  DEVELOPMENT  OF  A 
WOOD  PEAT  DEPOSIT,  AS  READ  FROM  ITS 
POLLEN  CONTENT, 

Agricultural  Univ.,  Wageningen  (Netherlands). 
A.  J.  Havinga,  and  R.  M.  van  den  Berg  van 
Saparoea. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  275-281,  2 
fig,  4  ref. 

Descriptors:  *Pollen,  *Peat  bogs,  'Palynology, 
•Vegetation,  *Peat  soils,  Peat,  Species  composi- 
tion, Species  diversity,  Land  reclamation,  Sand, 
Clay,  Trees,  Grasses,  Plant  populations,  Fens, 
Levees. 

At  a  levee  excavation  site  near  the  village  of 
Hazerswoude,  peat  soil  was  investigated  by  pollen 
analysis  to  show  how  the  various  plant  species 
contributed  to  the  formation  of  the  peat  deposit. 
The  pollen  diagram  can  be  divided  horizontally 
into  three  sections:  265-253  cm,  coinciding  with 
the  top  of  the  old  marine  Calais  III  deposit  at  the 
base  of  the  peat;  253-247  cm,  comprising  the  total 
depth  of  the  undisturbed  peat  deposit;  and  47-35 
cm,  coinciding  with  a  thin  layer  at  the  top  of  the 
peat  deposit,  where  the  peaty  material  is  mixed 
with  sandy  material  and  some  shards  from  the 
overlying  bed  of  man-made  soil.  In  the  bottom 
section,  the  percentages  of  the  various  tree  pollen 
types  are  not  representative  of  the  vegetation  in 
the  environs  of  the  sampling  site;  the  Pinus  pollen 
is  over-represented  and  the  high  Corylus  and 
Quercus  values  are  probably  due  to  pollen  supplied 
from  a  secondary  source  such  as  the  forests  on  the 
levees  along  the  Oude  Rijn  river.  In  the  undis- 
turbed peat,  the  pollen  spectra  have  a  high  non- 
tree/tree  ratio,  reflecting  a  dense  and  extensive 
vegetation  of  grasses,  sedges  and  ferns.  The  upper 
part  of  the  peat  deposit  consists  of  a  more  clayey 
wood  peat.  The  varying  composition  of  the  succes- 
sive pollen  assemblages  parallels  the  change  in 
vegetative  remains;  the  non-tree/tree  ratio  de- 
creases considerably  above  the  reed-sedge  peat 
while  further  up  the  diagram  the  Alnus  percent- 


ages reach  very  high  values.  In  the  short  top 
section  of  the  diagram  the  total  tree  pollen  falls 
sharply  and  finally  cereals  appear  for  the  first  time. 
The  pollen  spectra  here  represents  the  Sub-Atlan- 
tic period  when  the  more  Eutrophic  fen-peat  soils 
were  reclaimed  for  farmland.  The  present  pollen 
diagram  shows  some  similarities  to  those  of  De 
Jong's  for  a  fill  of  a  fossil  river  gully  containing 
wood  peat  and  a  pure  alder-carr  peat  soil  at  some 
distance  from  the  levee.  (See  also  W87-06622) 
(Geiger-PTT) 
W87-06637 


2J.  Erosion  and  Sedimentation 


MUD  ACCUMULATION  IN  ESTUARTNE 
CHANNELS  -  A  QUESTION  OF  DREDGING, 

Institut  fuer  Meeresforschung,  Bremerhaven  (Ger- 
many, F.R.). 
S.  Wellershaus. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  5,  p  255-262,  May  1986.  4  fig,  2  tab,  20 
ref.  Federal  Ministry  of  Research  and  Technology 
(Germany,  F.R.)  Project  MFU  0505  D. 

Descriptors:  'Dredging,  'Estuarine  environment, 
'Sedimentation,  'Germany,  'Tidal  currents,  Tur- 
bidity, Mud,  Channels,  Sediment  erosion,  Elbe 
River,  W;ser  River,  Estuaries. 

For  two  coastal  plain  estuaries,  the  Elbe  and  the 
Weser  (Germany,  F.  R.),  hydrographic  data  and 
depth  maps  (170  yr  old  and  recent)  were  used  to 
test  the  hypothesis  that  overdeepening  by  dredging 
causes  mud  trapping  in  the  estuarine  channel.  The 
data  examined  indicate  that  it  is  most  probable  that 
an  important  cause  of  accumulation  of  mud  sedi- 
ments in  the  salt  wedge  area  of  estuarine  channels 
is  overdeepening  of  the  channel  by  dredging.  A 
trap  is  formed  for  light-weight  particles  collected 
from  suspension.  These  particles  form  the  source 
of  the  mud,  which  is  temporarily  re-eroded  and  re- 
suspended  by  tidal  currents  and  forms  a  turbidity 
cloud.  Although  the  present  interpretation  is  re- 
garded as  the  most  likely  one,  it  is  not  considered 
absolute.  (Rochester-PTT) 
W87-05949 


COPING  WITH  ACCELERATED  SOIL  ERO- 
SION IN  NIGERIA, 

Jos  Univ.  (Nigeria).  Dept.  of  Agricultural  Engi- 
neering. 
D.  O.  Aneke. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  3,  161-163,  May-June  1986. 

Descriptors:  'Soil  erosion,  'Nigeria,  Farming 
methods,  Farm  mechanization,  Desert  encroach- 
ment, Wind  erosion,  Ecomomic  aspects,  Soil  con- 
servation, Ecological  systems,  Population  density, 
Food  shortages. 

Six  ecological  systems  occur  in  Nigeria.  The  popu- 
lation is  estimated  at  100  million.  Despite  a  large 
farm  population,  there  are  continued  food  short- 
ages. Soil  productivity  declines  due  to  erosion  are 
clearly  evident.  Historically,  Nigerian  farmers 
have  solved  soil  erosion  problems  by  abandoning 
the  land.  Accelerated  erosion  is  caused  by  human's 
continued  attempts  to  create  a  higher  quality  of 
life.  Several  factors  contribute  to  accelerated  ero- 
sion: sociological  factors,  farming  systems,  tillage 
and  farm  mechanization,  and  wind  erosion  and 
desert  encroachment.  Soil  erosion  is  dangerous;  it 
reduces  soil  fertility  and  productivity.  Tons  of 
valuable,  rich  topsoil  are  lost  annually  to  the  na- 
tional drainage  system.  Officials  estimate  that  con- 
trol of  identified  gullies  would  cost  about  $2.2 
billion  (U.S.).  Essential  steps  that  must  be  taken 
include:  adequate  soil  conservation  measures  prior 
to  land  clearing;  scientific  farming  systems;  and 
integrated  watershed  development  schemes.  Al- 
though more  needs  to  be  done  to  bring  erosion 
under  control,  the  impact  of  current  government 
action  is  being  felt.  (Main-PTT) 
W87-05963 


ESTIMATING  THE  TOPOGRAPHIC  FACTOR 
IN  THE  UNrVERSAL  SODL  LOSS  EQUATION 
FOR  WATERSHEDS, 


Montana  State  Univ.,  Bozeman.  Dept.  of  Earth 

Sciences. 

J.  P.  Wilson. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  3,  179-184,  May- June  1986.  5  fig,  13 

ref. 

Descriptors:  'Soil  loss  equation,  'Statistical  ansly- 
sis,  'Slope  profiles,  'Erosion,  'Watersheds, 
•Groundwater,  Topographic  maps,  Land  slopes, 
Soil  water  loss,  Soil  loss,  Mathematical  studies. 

A  new,  objective  approach  for  estimating  slope 
gradient  and  slope  length  frequency  distributions 
for  watersheds  using  topographic  maps  and  Gren- 
ville's  spline  function  is  described.  Statistical  analy- 
ses of  slope  segments  and  estimation  of  LS  values 
for  irregular  slopes  are  used  to  analyze  the  com- 
puter-generated slope  profiles  and  to  produce  the 
final  LS  values.  The  method  was  applied  to  30 
profiles  in  Ontario's  Lovers  Creek  watershed. 
Slope  gradients  and  lengths  also  were  measured  in 
the  field.  Results  of  estimated  values  were  com- 
pared with  measured  values  to  show  the  accuracy 
of  the  new  method  and  the  significance  of  the  scale 
and  contour  interval  of  topographic  maps.  The 
approach  has  several  strengths:  it  is  objective;  the 
analysis  can  be  carried  out  quickly  and  inexpen- 
sively by  computer;  and  the  output  is  consistent 
with  the  original  USLE  definitions  for  the  slope 
parameters.  Most  important  the  method  produces 
frequency  distributions  of  slope  gradients,  slope 
length,  and  LS  values.  (Main-PTT) 
W87-05965 


REDUCING  SOIL  EROSION  ES  TOBACCO 
FTELDS  WITH  NO-TTLLAGE  TRANSPLANT- 
ING, 

North  Carolina  Dept.  of  Natural  Resources  and 

Community  Development,  Wilmington. 

S.  D.  Wood,  and  A.  D.  Worsham. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  3,  193-196,  May-June  1986.  4  fig,  3 

tab,  16  ref. 

Descriptors:  'Erosion,  'Tillage  effects,  *Crop 
yield,  *Soil  erosion,  *Tobacco  farming,  *No-tillage 
transplanting,  'North  Carolina,  Land  slope,  Agri- 
culture, Soil  loss  tolerances,  Soil  types,  Loam, 
Productivity. 

While  important  crops  in  the  Southeast,  flue-cured 
and  burley  tobacco  are  erosion-prone.  Soil  losses 
from  tobacco  fields  far  exceed  the  state  and  nation- 
al averages  as  well  as  soil  loss  tolerances.  A  2-year 
study  was  conducted  in  North  Carolina's  Coastal 
Plain  to  compare  soil  loss,  yield,  and  quality  be- 
tween conventionally  tilled  tobacco  and  no-till  to- 
bacco transplanted  directly  into  a  tilled  rye  mulch. 
In  the  first  year  soil  loss  on  a  Johns  sandy  loam 
with  1.3%  slope  was  20  times  greater  in  the  con- 
ventionally tilled  tobacco  than  in  the  no-till  tobac- 
co. Soil  loss  the  second  year  on  a  Goldsboro  loamy 
sand  with  a  3.1%  slope  was  90  times  greater  in  the 
conventional  tillage  system.  Quality,  value  per 
hectar,  and  price  of  tobacco  were  essentially  the 
same  for  both  systems.  But  yields  on  no-till  trans- 
planted treatments  averaged  13%  less  than  conven- 
tionally grown  tobacco.  (Author's  abstract) 
W87-05967 


HYDROCARBON  POLLUTION  FROM  MARI- 
NAS IN  ESTUARTNE  SEDIMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05969 


MODELLING  COHESIVE  SEDEVTENT  TRANS- 
PORT IN  ESTUARIAL  WATERS, 

E.  J.  Hayter,  and  A.  J.  Mehta. 
Applied    Mathematical    Modelling    AMMODL, 
Vol.  10,  No.  4,  p  294-303,  August  1986.  12  fig,  27 
ref.  NOAA  Project  RIC-6. 

Descriptors:  'Model  studies,  'Sediment  transport, 
'Path  of  pollutants,  'Estuaries,  'Water  pollution, 
'Dredging,  'Cohesive  soils,  Marine  sediments, 
Finite  element  method. 
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Cohesive  sediment  related  problems  in  estuaries 
include  shoaling  in  navigable  waterways  and  water 
pollution.  A  two-dimensional,  depth-averaged, 
finite  element  (FE)  cohesive  sediment  transport 
model,  CSTM-H,  was  developed  and  may  be  used 
to  assist  in  predicting  the  frequency  and  quantity  of 
dredging  required  to  maintain  navigable  depths 
and  the  fate  of  adsorbed  pollutants.  Algorithms 
which  describe  the  processes  of  erosion,  dispersive 
transport,  deposition,  bed  formation  and  bed  con- 
solidation are  incorporatedin  CSTM-H.  The  Galer- 
kin  weighted  residual  method  is  used  to  solve  the 
advection-dispersion  equation  with  appropriate 
source/sink  terms  at  each  time  step  for  the  nodal 
suspended  sediment  concentrations.  The  model 
yields  stable  and  converging  solutions.  Partial  veri- 
fication was  carried  out  against  a  series  of  erosion- 
deposition  experiments  in  the  laboratory  using  kao- 
linite  and  a  natural  mud  as  sediment.  Model  appli- 
cations under  prototype  conditions  are  described. 
(Authors'  abstract) 
W87-05980 


RESPONSE  OF  AQUATIC  VEGETATION  TO 
SEDIMENTATION  DOWNSTREAM  FROM 
RIVER  CHANNELISATION  WORKS  IN  ENG- 
LAND AND  WALES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary   bibliographic  entry  see   Field   5G. 

W87-O6O02 


DRAG  OVER  CYLINDRICAL  OBSTACLES  IM- 
MERSED IN  THE  FLOW  OF  A  CONCENTRAT- 
ED SUSPENSION  OF  SOLD)  PARTICLES  IN 
WATER  (TRAINEE  SUR  DES  OBSTACLES  CY- 
LINDRIQUES  IMMERGES  DANS  L'ECOULE- 
MENT  D'UNE  SUSPENSION  CONCENTREE 
DE  PARTICULES  SOLIDES  EN  EAU), 
Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 

For  primary  bibliographic  entry  see  Field  8B. 
W87-06006 


ORGANIC  COPPER  AND  CHROMIUM  COM- 
PLEXES IN  THE  INTERSTITIAL  WATERS  OF 
NARRAGANSETT  BAY  SEDIMENTS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O6056 


INFLUENCE  OF  INFREQUENT  FLOODS  ON 
THE  TRACE  METAL  COMPOSITION  OF  ES- 
TUARINE  SEDIMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

G.  R.  Helz,  and  S.  A.  Sinex. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p  1- 
1 1,  October  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  *Sediments,  *Sediment  sorting,  •Sedi- 
mentary basins,  *  Sedimentation,  *Trace  metals, 
•Heavy  metals,  *Estuaries,  •Estuarine  sediments, 
•Floods,  Basins,  Manganese,  Nickel,  Copper,  Zinc, 
Chesapeake  Bay,  Coastal  plains,  Susquehanna 
River,  Rivers,  River  basins. 

By  use  of  iron  variation  diagrams,  it  was  shown 
that  the  concentrations  of  Mn,  Ni,  Cu,  and  Zn  in 
sediments  of  upper  Chesapeake  Bay  are  50-75% 
lower  than  expected  if  they  were  simple  mixtures 
of  their  apparent  source  materials:  eroding  Atlantic 
Coastal  Plain  deposits  and  material  delivered  by 
the  Susquehanna  River  under  ordinary  discharge 
conditions.  The  Fe  concentrations  in  the  sedi- 
ments, on  the  other  hand,  are  consistent  with  deri- 
vation from  these  sources.  Evidence  is  presented 
that  the  other  ratios  of  total  Mn,  Cu,  and  Zn  to  Fe 
in  the  Susquehanna  River  decline  during  high  dis- 
charge events.  Because  such  events  are  responsible 
for  removal  of  a  major  fraction  of  the  total  materi- 
al carried  out  of  the  river  basin,  it  is  likely  that  the 
upper  bay  sediments  simply  reflect  the  long-term 
average  composition  of  material  from  the  basin. 
Averaging  over  a  period  much  greater  than  one 
year  is  necessary  to  obtain  a  meaningful  estimate  of 
the  trace  element  composition  of  materials  being 
removed  from  this  river  basin.  (Author's  abstract) 


W87-06058 


TRACE  METAL  SEASONAL  VARIATIONS  IN 
TEXAS  MARINE  SEDIMENTS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06059 


COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTITIONING  IN 
OXIDIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06061 


13C  NMR  SPECTRA  AND  CU(H)  FORMATION 
CONSTANTS  FOR  HUMIC  ACIDS  FROM  FLU- 
VIAL, ESTUARINE  AND  MARINE  SEDI- 
MENTS, 

Florida  Inst,  of  Tech.,  Melbourne. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06062 


DIURNAL  VARIATIONS  IN  THE  CHEMICAL 
ENVIRONMENT    OF    A    SHALLOW    TTOAL 
INLET,  GULF  ST  VINCENT,  SOUTH  AUSTRA- 
LIA: IMPLICATIONS  FOR  WATER  QUALITY 
AND  TRACE  METAL  MIGRATION, 
Adelaide  Univ.  (Australia).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06065 


ACCUMULATION  OF  CR(IH)  BY  BACTERIA 
ISOLATED  FROM  POLLUTED  SEDIMENT, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Microbiology. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06067 


MECHANISMS  CONTROLLING  THE  SEDI- 
MENTATION SEQUENCE  OF  VARIOUS  ELE- 
MENTS IN  PREALPINE  LAKES, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

H.  H.  Stabel. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  143-167,  15 

fig,  3  tab,  49  ref. 

Descriptors:  *Sedimentation,  *Path  of  pollutants, 
•Limnology,  *Prealpine  lakes,  'Lake  sediments, 
•Lake  Constance,  Phytoplankton,  Organic  matter, 
Calcite,  Chemical  precipitation,  Organic  carbon, 
Phosphorus,  Nitrogen,  Silicon,  Sedimentation 
rates,  Algae. 

Sedimentation  rates  in  several  prealpine  lakes  re- 
vealed considerable  differences  both  in  quantity 
and  annual  patterns  as  shown  by  sediment-trap 
technology.  The  phytoplankton  seems  to  play  a 
major  role  in  the  formation  of  particles  in  these 
lakes,  while  allochthonous  minerals  were  of  minor 
importance.  In  Lake  Constance  the  annual  succes- 
sion of  different  algal  species  supposedly  controls 
the  seasonal  patterns  of  the  settling  fluxes  of  organ- 
ic matter,  phosphorus,  nitrogen,  and  silicon.  Three 
major  types  of  settling  material  were  evaluated:  (1) 
particulate  organic  matter;  (2)  autochtonously  pre- 
cipitated calcite;  and  (3)  allochtonous  minerals. 
The  annual  flux  of  particulate  organic  matter  in- 
creased from  oligotrophic  to  eutrophic  lakes. 
Turnover  of  particulate  organic  carbon  in  the  eu- 
phoric zone  was  shown  to  be  enhanced  in  more 
productive  lakes.  In  Lake  Constance,  flagellates, 
blue-greens,  and  dinoflagellates  were  shown  to  be 
nearly  completely  remineralized  in  the  euphoric 
zone,  while  diatoms  and  their  remains  transferred 
the  bulk  of  particulate  organic  matter,  silicon,  and 
phosphorus  to  the  lake  bottom.  Pronounced 
maxima  of  sedimentation  rates  of  calcium  were  not 
correlated  with  maxima  of  supersaturation,  but 
presumably  were  triggered  by  several  algal  spe- 
cies. Settling  fluxes  of  silicon  deriving  from  lacus- 
trine sources  were  closely  related  to  biomass  de- 
velopment of  diatoms  throughout  the  year.  (See 
also  W87-06126)  (Author's  abstract) 
W87-06133 


PHOSPHATE  INTERACTIONS  AT  THE  SEDI- 
MENT-WATER INTERFACE, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06135 


INFLUENCE  OF  COAGULATION  AND  SEDI- 
MENTATION ON  THE  FATE  OF  PARTICLES, 
ASSOCIATED  POLLUTANTS,  AND  NUTRI- 
ENTS IN  LAKES, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06136 


ESTUARINE  PROCESSES  AND  RIVERBORNE 
POLLUTANTS, 

Kiel   Univ.  (Germany,   F.R.).  Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06192 


EFFICIENT  CONTROL  OF  AGRICULTURAL 
SEDIMENT  DEPOSITION  IN  WATER 
COURSES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

J.  B.  Braden,  G.  V.  Johnson,  and  D.  G.  Martin. 
IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  69-76,  2  fig,  1  tab,  18  ref.  Illinois  Water 
Resources  Center  project  No.  1-1-11381  and  Illi- 
nois Agricultural  Experiment  Station  project  No. 
1-6-53491. 

Descriptors:  'Sedimentation,  'Deposition,  'Agri- 
culture, 'Water  quality  control,  Model  studies, 
Simulation  analysis,  Economic  aspects,  Nonpoint 
pollution  sources,  Soil  erosion. 

The  usefulness  of  the  Sediment  Economics 
(SEDEC)  simulation  model  for  the  design  of  an 
economically  efficient  strategy  for  reducing  sedi- 
ment deposition  in  stream  segments  was  demon- 
strated. SEDEC  conjoins  farm  planning  econom- 
ics, including  a  function  relating  soil  losses  to  crop 
yields,  and  a  sediment  delivery  relationship.  The 
model  can  be  used  to  identify  minimum  payments 
needed  to  make  a  landowner  indifferent  between 
unconstrained  farming  and  the  best  land  manage- 
ment practices  to  attain  specified  reductions  in 
sediment  loads.  When  used  for  a  watershed,  the 
model  can  delineate  a  least-cost  set  of  practices  for 
limiting  sediment  deposition  from  all  farm  units. 
Thus,  the  model  redresses  a  key  institutional  weak- 
ness in  controlling  agricultural  pollution:  the  lack 
of  analytical  tools  for  directing  sediment  control 
measures  toward  least  cost  changes  in  land  man- 
agement practices  on  farms.  (See  also  W87-06270) 
(Author's  abstract) 
W87-06276 


TRANSPORT  OF  TRACER  GRAVELS  ON  A 
COASTAL  CALLFORNIA  RTVER, 

Johns  Hopkins  Univ.,  Baltimore,  MD.  Dept.  of 
Geography  and  Environmental  Engineering. 
G.  M.  Kondolf,  and  W.  V.  G.  Matthews. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  3/4, 
p  265-280,  July  1986.  7  fig,  3  tab,  19  ref 

Descriptors:  'Tracers,  'Bed  load,  'Gravel,  'Envi- 
ronmental tracers,  'Carmel  River,  'Sediment 
transport,  California,  Flow,  Capillarity,  Friction 
Loss,  Percolation,  Vortices,  Morphology,  Sedi- 
ments. 

Tracer  gravels  may  provide  information  about  the 
transport  of  coarse  gravels  not  sampled  by  stand- 
ard sampling  methods.  White  dolomite  fragments 
emplaced  as  riprap  on  the  Carmel  River  in  Califor- 
nia were  entrained  by  progressively  higher  flows 
in  1981-1983  and  were  carried  progressively  fur- 
ther. Following  the  1981  flow,  tracer  gravel  con- 
centration  decreased   exponentially   downstream. 
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After  the  1982  and  1983  flows,  the  distribution  of 
gravels  reflected  channel  morphology,  not  an  ex- 
ponential downstream  decrease.  Peak  concentra- 
tions corresponded  to  locations  of  major  gravel 
bars.  While  tracer  concentration  decreased  overall 
in  the  downstream  direction,  its  distribution  sug- 
gested not  continuous  movement  but  discrete 
'jumps'  from  bar  to  bar.  Calculation  of  bedload 
transport  rates  for  rocks  >  45  mm  by  spatial 
integration  of  tracer  data  yields  bedload  transport 
rates  of  about  3-5%  of  the  total  bedload  flux  meas- 
ured by  Helley-Smith  sampler  5.5  km  downstream. 
The  results  show  the  dominant  influence  of  chan- 
nel morphology  on  tracer  gravel  distribution,  re- 
flecting the  importance  of  in-channel  storage  sites 
in  coarse  sediment  movement.  (Author's  abstract) 
W87-06299 


MOVEMENT  OF  KEPONECR)  (CHLORDE- 
CONE)  ACROSS  AN  UNDISTURBED  SEDI- 
MENT-WATER INTERFACE  IN  LABORATO- 
RY SYSTEMS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06333 


MAYFLY-MEDIATED   SORPTION   OF  TOXI- 
CANTS ESTO  SEDIMENTS, 

Fish  and  Wildlife  Service,  Washington,  DC.  Div. 

of  Resource  Contaminant  Assessment. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06334 


SEDIMENT  QUALITY  CRITERIA  FROM  THE 
SEDIMENT  QUALITY  TRIAD:  AN  EXAMPLE, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06351 


STUDY  OF  SOIX  EROSION  ON  VERTISOLS 
OF     THE     EASTERN     DARLING     DOWNS, 
QUEENSLAND.   H:   THE   EFFECT   OF  SOEL, 
RATNFALL,    AND   FLOW    CONDITIONS    ON 
SUSPENDED  SEDIMENT  LOSSES, 
Queensland      Dept.      of      Primary      Industries, 
Toowoomba  (Australia).  Wheat  Research  Inst. 
D.  M.  Freebaim,  and  G.  H.  Wockner. 
Australian  Journal  of  Soil  Research  ASORAB, 
Vol.  24,  No.  2,  p  159-172,  1986.  8  fig,  1  tab,  23  ref. 

Descriptors:  'Runoff,  'Suspended  sediments, 
•Sediments,  'Soil  erosion,  'Suspended  load, 
•Rainfall  intensity,  'Tillage,  'Contour  banks,  Ero- 
sion control,  Australia,  Weirs,  Discharge  measure- 
ment. 

Runoff  water  was  sampled  as  it  discharged 
through  weirs  installed  at  the  outlet  of  1  ha  con- 
tour bay  catchments.  Cover,  rainfall  intensity,  and 
soil  tilth  were  important  factors  determining  the 
concentration  of  suspended  sediment  in  runoff. 
Mean  delivery  ratios  for  a  grey  clay,  and  a  black 
earth,  were  0.19  and  0.13,  respectively.  Contour 
banks  reduced  sediment  loads  reaching  the  bottom 
of  slope  by  at  least  six-fold.  Three  methods  of 
calculation  of  total  sediment  loss  were  assessed.  A 
flow-weighted  mean  of  rising  stage  samples,  and 
the  arithmetic  mean  of  sequential  samples,  were 
adequate  in  most  cases  for  determining  sediment 
losses.  Sequential  samples  weighted  for  discharge 
between  samples  were  necessary  for  reliable  meas- 
urements, however,  especially  during  complex 
events.  (Author's  abstract) 
W87-06386 


EFFECTS  OF  SEDIMENT-LADEN  FLOW  ON 
CHANNEL  BED  CLOGGING, 

Montana  State  Univ.,  Bozeman.   Dept.   of  Civil 

Engineering  and  Engineering  Mechanics. 

A.  B.  Cunningham,  C.  J.  Anderson,  and  H. 

Bouwer. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.    113,  No.    1,  p   106-118, 

February  1987.  5  fig,  13  ref. 

Descriptors:     'Hydrodynamics,     'Sedimentation, 
'Channel     flow,     'Channels,     'Open     channels, 


•Clogging,  'Bed  load,  'Sediment  load.  Sediment 
transport,  Suspended  load,  Suspended  solids,  Sedi- 
ments, Soil  properties,  Flow,  Flow  velocity,  Infil- 
tration rate. 

In  open  channel  systems  the  phenomenon  com- 
monly referred  to  as  clogging  is  caused  by  settling 
and  straining  of  suspended  sediment  as  water 
moves  through  the  channel  bed  material,  as  well  as 
by  microbial  transport,  colonization,  and  other  bio- 
logical and  chemical  action.  A  three-year  investi- 
gation of  the  clogging  process  due  to  accumulation 
of  fine  soil  particles  as  it  occurs  in  sediment-laden 
open  channel  flow  is  summarized.  Significant  re- 
sults include  experimental  relationships  developed 
between  major  independent  variables  (i.e.,  flow 
velocity,  suspended  sediment  concentration,  and 
suspended  sediment  particle  size  distribution)  and 
the  infiltration  reduction  occurring  through  a  sand 
bed  filter  in  the  bottom  of  a  recirculating  laborato- 
ry flume.  Factors  affecting  both  the  magnitude  and 
temporal  variation  of  channel  bed  infiltration  are 
explained  as  well  as  observed  differences  in  the 
physical  nature  of  the  clogged  layer  developed 
atop  the  filter  bed.  Significant  features  of  sedimen- 
tary clogging  in  open  channel  flow  are  also  corre- 
lated with  traditional  hydraulic  and  sediment  trans- 
port variables  and  processes.  In  addition,  a  dimen- 
sional analysis  of  sedimentary  clogging  is  presented 
as  a  focus  for  future  experimental  investigation. 
(Author's  abstract) 
W87-06417 


GREAT  RIVER  RESOURCE  MANAGEMENT 
STUDY:  EROSION  AND  SEDEMENT  INVEN- 
TORY. 

Soil  Conservation  Service,  Columbia,  MO. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  as  AD-A122  630.  Army 
Engineer  District,  St.  Louis,  M.O.,  Final  Report, 
June  1982.  177  p,  34  fig,  49  tab,  45  ref.  USDA 
Contract  No.  DACW43-81-C-0071. 

Descriptors:  'Sediment  data,  'Erosion,  'Sedimen- 
tation, 'Mississippi  River,  Soil  loss,  Sediment  load, 
Statistical  analysis,  Data  collections,  Data  interpre- 
tation, Suspended  sediment,  Aggregates. 

Erosion  and  sediment  data  for  the  Mississippi 
River  and  for  12  adjacent  Water  Resource  Hydro- 
logic  Units  from  Sayerton,  Missouri,  to  Cairo,  Illi- 
nois, were  gathered  and  analyzed.  An  estimated  67 
million  tons  of  annual  soil  loss  from  the  12  Water 
Resource  Hydrologic  Units  accounts  for  6%  of  the 
average  annual  sediment  load  passing  Thebes,  Illi- 
nois. At  present,  an  estimated  115  million  tons  of 
sediment  on  the  average  annually  passes  by  St. 
Louis,  Missouri.  The  weighted  average  sediment 
load  of  the  Missouri  River  at  Hermann,  Missouri, 
between  1929  and  1952  was  243  million  tons.  This 
sediment  load  at  Hermann  has  continued  to  de- 
crease to  70.7  million  tons  in  1980.  However,  the 
sediment  load  at  St.  Louis  has  remained  fairly 
constant  since  1960.  Beginning  in  1966  an  inverse 
relationship  of  discharge  to  suspended  sediment 
concentration  is  documented  for  the  Missouri 
River  at  Hermann.  Since  1960,  total  discharge  at 
St.  Louis  appears  to  be  increasing.  In  statistical 
analyses  of  suspended  sediment  concentrations  at 
Hermann,  Missouri,  and  Hannibal,  Missouri,  only 
50%  of  the  annual  variation  in  sediment  concentra- 
tion could  be  explained  by  discharge.  Untreated 
and  treated  analyses  for  grain  size  determinations 
of  suspended  sediment  taken  from  the  Missouri  and 
Mississippi  Rivers  were  significantly  different.  Spe- 
cific surface  area  of  sediment  samples  ranged  from 
87  to  203  sq  m/gm.  Surface  area  determinations 
using  ethylene  glycol  monoethyl  ether  (EGME) 
were  not  significantly  different  for  treated  samples 
vs.  native  water  samples.  Aggregate  size  distribu- 
tion measured  from  native  water  samples  is  not 
useful  in  computing  surface  area.  Of  four  chemi- 
cals added  during  water  treatment  at  the  St.  Louis, 
Missouri,  and  Alton,  Illinois,  water  treatment 
plants  to  facilitate  filtering  and  settling  of  impuri- 
ties, only  ferric  sulfate  correlated  with  suspended 
solids.  (Author's  abstract) 
W87-06432 


SAN  LORENZO  RTVER  SEDIMENTATION 
STUDY:  NUMERICAL  MODEL  INVESTIGA- 
TION, 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Hydraulics  Lab. 
R.  R.  Copeland. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  STation,  Vicks- 
burg, MS.  Technical  Report  HL-86-10,  December 
1986.  Final  Report.  75  p,  25  fig,  6  tab,  17  plates,  24 
ref,  append. 

Descriptors:  'San  Lorenzo  River,  'Sedimentation, 
•Model  studies,  'Flooding,  'California,  Mathemat- 
ical models,  Degradation,  Aggradation,  Channel 
morphology,  Scour,  Bank  erosion,  Flood  control, 
Computer  programs,  Computer  models. 

A  one-dimensional  numerical  model  (HEC-6)  was 
used  to  determine  the  effects  of  sediment  deposi- 
tion and  erosion  for  a  2-mile  reach  of  the  San 
Lorenzo  River  in  Santa  Cruz,  California.  The  nu- 
merical model  was  calibrated  to  simulate  measured 
degradation  and  aggradation  that  occurred  during 
a  major  flood  event  in  1982.  With  the  existing 
channel  geometry,  scour  preceding  the  50-year  or 
greater  flood  will  be  insufficient  to  allow  the  flood 
peak  to  pass  through  the  project  without  hitting 
low  chords  at  existing  bridges.  The  50-year  flood 
profile  exceeded  the  average  low-chord  elevation 
at  Riverside  Avenue  and  Laurel  Street.  The  100- 
year  and  SPF  profiles  also  exceeded  the  average 
low-chord  elevation  at  Soquel  Avenue.  Calculated 
water-surface  elevations  for  the  100-year  flood  and 
the  SPF  were  greater  than  top-of-levee  elevations 
at  some  locations.  Even  if  the  channel  is  dredged 
to  its  design  invert,  the  SPF  will  not  match  the 
design  water-surface  profile  due  to  bed  scour  and 
aggradation  preceding  the  peak,  and  will  hit  low 
chords  at  Riverside  Avenue  and  Laurel  Street. 
The  flood  could  still  be  contained  within  channel 
freeboard  depending  on  the  backwater  effect  of  the 
two  bridge  decks.  With  the  channel  annually  being 
maintained  at  design  invert  grade,  the  average 
annual  dredging  would  be  about  62,000  cu  yd. 
Deposition  quantities  will  vary  significantly  de- 
pending on  the  annual  hydrograph  and  the  sedi- 
ment inflow  concentration.  If  the  existing  channel 
were  allowed  to  continue  to  aggrade,  and  a  series 
of  annual  flow-duration  floods  occurred,  the  aver- 
age annual  deposition  would  reach  a  'stead-state 
rate  of  approximately  1,200  cu  yd  in  about  10 
years.  During  these  first  10  years,  the  deposition 
rate  would  be  higher  and  a  total  of  about  65,000  cu 
yd  would  be  deposited.  These  rates  would  vary 
significantly  depending  on  the  annual  hydrograph 
and  sediment  inflow  concentration.  It  can  be  con- 
cluded that  any  proposed  design  would  require 
some  dredging  for  channel  maintenance.  (Lantz- 
PTT) 
W87-06528 


ECOPHYSIOLOGICAL  ADAPTATIONS  OF 
ANAEROBIC  BACTERIA  TO  LOW  PH:  ANAL- 
YSIS OF  ANAEROBIC  DIGESTION  IN  ACIDIC 
BOG  SEDIMENTS, 

Wisconsin  Univ.-Madison.  Dept.  of  Bacteriology. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06544 


NAPHTHALENE  BIODEGRADATION  IN  EN- 
VIRONMENTAL MICROCOSMS:  ESTIMATES 
OF  DEGRADATION  RATES  AND  CHARAC- 
TERIZATION OF  METABOLITES, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06545 


PORTABLE  DEVICE  FOR  MEASUREMG  SEDI- 
MENT RESUSPENSION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06583 


GEOLOGICAL  DEVELOPMENT  OF  LARGE 
LAKES  OF  THE  HUMID  ZONE  IN  THE  EU- 
ROPEAN   PART   OF   THE    SOVIET    UNION, 
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AND  HOLOCENE  CLIMATIC  CHANGES  OF 
THE  BASIS  OF  LAKE  SEDIMENT  DATA, 

Akademiya  Nauk  SSSR,  Leningrad.  Inst.  Ozerove- 

deniya. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06589 


GEOLOGY    OF    THE    HOLOCENE    IN    THE 
WESTERN  PART  OF  THE  NETHERLANDS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2L. 
W87-06623 


OCCURRENCE  AND  SIGNIFICANCE  OF  PEAT 
IN  THE  HOLOCENE  DEPOSITS  OF  THE 
GERMAN  NORTH  SEA  COAST, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 

chung,  Hanover  (Germany,  F.R.) 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06624 


SOILS  AND  THEIR  GEOGRAPHY, 

Stichting     voor     Bodemkartering,     Wageningen 

(Netherlands). 

For  primary   bibliographic   entry   see   Field  2G. 

W87-06627 
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CALCTTE    DEPOSITION    FROM    CARBONA- 
CEOUS PARTICLES  SCAVENGED  BY  SNOW, 

Bologna  Univ.  Otaly).  1st.  di  Geologia. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05975 


DETERMINATION  OF  TIN  IN  THE  NG/G 
RANGE  BY  DD7FERENTIAL  PULSE  POLAR- 
OGRAPHY, 

Institut    fuer    Spektrochemie    und    Angewandte 
Spektroskopie,  Dortmund  (Germany,  F.R.). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-05981 


ELECTRON  PARAMAGNETIC  RESONANCE 
SPECTROSCOPY  IN  STUDDZS  OF  THE 
CHEMICAL  STATES  OF  MANGANESE  IN 
PARTICULATE  SUBSTANCES  IN  RIVER 
WATERS  AND  OF  THE  REDUCTION  OF 
MANGANESE  BY  TANNERY  EFFLUENTS, 
Hyogo  Prefecture  Environmental  Science  Inst., 
Kobe  (Japan). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05982 


FLOW-INJECTION  CONFIGURATIONS  FOR 
CHROMIUM  SPECIATION  WITH  A  SINGLE 
SPECTROPHOTOMETRIC  DETECTOR, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

J.  Ruz,  A.  Rios,  M.  D.  Luque  de  Castro,  and  M. 
Valcarcel. 

Analytica  Chimica  Acta  ACACAM,  Vol.  186,  p 
139-146,  August  1986.  3  fig,  2  tab,  14  ref.  CAICyT 
Grant  2012-83. 

Descriptors:  'Chromium,  'Flow  injection  analysis, 
•Spectrophotometry. 

Flow  injection  analysis  has  not  been  widely  used 
to  distinguish  different  chemical  forms  of  the  same 
element.  The  simultaneous  or  sequential  determina- 
tion of  chromium  (VI)  and  total  chromium  in 
water  by  flow  injection  analysis,  using  different 
configurations  with  a  double-  or  single-beam  spec- 
trophotometer as  detector,  is  investigated.  The 
method  is  based  on  reaction  between  chromium 
(VI)  and  1,5-diphenylcarbazide.  Chromium  (III) 
and  (VI)  are  distinguished  by  using  two  carrier 
streams,  one  of  which  contains  cerium  (TV)  to 
oxidize  chromium  (III)  to  chromium  (VI).  The 
determination  range  is  0.2-10.0  micrograms  Cr/ml; 
the  r.s.d.  is  0.8%  for  1  microgram  Cr.  The  sam- 
pling frequency  is  40/h.  A  wide  study  of  interfer- 
ences is  reported.  (Authors'  abstract) 
W87-05983 


DETERMINATION  OF  BISMUTH  IN  RIVER 

SEDIMENT  BY  ELECTROTHERMAL  ATOMIC 

ABSORPTION  SPECTROMETRY  WITH  LOW 

TEMPERATURE  ATOMIZATION  IN  ARGON/ 

HYDROGEN, 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05984 


SIMULTANEOUS  DETERMINATION  OF 
TOTAL  NITROGEN  AND  TOTAL  PHOSPHO- 
RUS IN  FRESHWATER  SAMPLES  USING 
PERSULFATE  DIGESTION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

M.  Hosomi,  and  R.  Sudo. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  27,  No.  3/4,  p  267-275,  1986.  2  fig, 

6  tab,  17  ref. 

Descriptors:  'Water  analysis,  'Nitrogen,  'Phos- 
phorus, Chemical  analysis.  Detection  limits,  Per- 
formance evaluation,  Chemical  processes. 

The  accuracy  and  precision  of  total  nitrogen  (T-N) 
and  total  phosphorus  (T-P)  determinations  in  fresh- 
water samples  by  the  simultaneous  digestion 
method  using  an  oxidizing  reagent  solution  of 
NaOH-K2S208  were  assessed.  Detection  limits 
based  on  the  blank  test  of  nitrogen  and  phosphorus 
were  0.02  mg  N/1  and  0.001  mg  P/l,  respectively. 
This  simultaneous  digestion  method  gave  not  only 
a  higii  recovery  and  reproducibility  over  a  wide 
range  of  various  nitrogen  and/or  phosphorus  com- 
pounds of  known  nitrogen  and  phosphorus  compo- 
sitions, but  also  high  recoveries  of  nitrogen  and 
phosphorus  from  standard  reference  materials, 
such  as  orchard  leaves,  pond  sediment,  and  chlo- 
rella.  No  significant  difference  was  found  between 
the  determinations  of  T-N  and  T-P  in  freshwater 
samples  by  this  method  and  those  determined  by 
the  standard  methods  of  T-N  and  T-P,  respective- 
ly. This  method  should  be  useful  for  the  routine 
analysis  of  T-N  and  T-P  in  freshwater  samples 
containing  particulate  material  and  samples  of  low 
T-N  and/or  T-P  concentration.  (Authors'  abstract) 
W87-05990 


TOXICITY  OF  COPPER  COMPLEXES  TO  THE 
MARINE  DIATOM  NJTZSCHIA  CLOSTER- 
RIM, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland    (Australia).     Div.     of 

Energy  Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06037 


RELATIONSHIP  BETWEEN  CHRONIC  TOX- 
ICITY AND  BIOACCUMULATION  OF 
COPPER,  CADMIUM  AND  ZINC  AS  AFFECT- 
ED BY  WATER  HARDNESS  AND  HUMIC 
ACID, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06043 


ACUTE  LETHAL  TOXICITY  OF  HYDROCAR- 
BONS AND  CHLORINATED  HYDROCAR- 
BONS TO  TWO  PLANKTONIC  CRUSTA- 
CEANS: THE  KEY  ROLE  OF  ORGANISM- 
WATER  PARTITIONING, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06044 


INTERACTIVE  EFFECTS  OF  WATER  HARD- 
NESS AND  HUMIC  ACID  ON  THE  CHRONIC 
TOXICITY  OF  CADMIUM  TO  DAPHNIA 
PULEX, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06048 


INCREASED  AVAILABILITY  OF  CADMIUM 
TO  PERFUSED  RAINBOW  TROUT  (SALMO 
GAIRDNERI,  RICH.)  GJXLS  IN  THE  PRES- 
ENCE    OF     THE     COMPLEXING     AGENTS 


DIETHYL       DITHIOCARBAMATE,       ETHYL 
XANTHATE  AND  ISOPROPYL  XANTHATE, 

Uppsala  Univ.  (Sweden).  Dept.  of  Zoophysiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06049 


IMPROVED  GAS  CHROMATOGRAPHIC 
METHOD  FOR  THE  MEASUREMENT  OF  HY- 
DROXYLAMINE  IN  MARINE  AND  FRESH 
WATERS, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

For  primary  bibliographic  entry  see  Field  7B. 
W87-06057 


TRACE  METAL  TRANSPORT  IN  TWO  TRIBU- 
TARIES OF  THE  UPPER  CHESAPEAKE  BAY: 
THE  SUSQUEHANNA  AND  BUSH  RIVERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06060 


13C  NMR  SPECTRA  AND  CU(II)  FORMATION 
CONSTANTS  FOR  HUMIC  ACIDS  FROM  FLU- 
VIAL, ESTUARINE  AND  MARINE  SEDI- 
MENTS, 

Florida  Inst,  of  Tech.,  Melbourne. 

M.  Sohn,  and  D.  Weese. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p 

61-72,  October  1986.  6  fig,  2  tab,  24  ref. 

Descriptors:  'Spectral  analysis,  'Sediments,  'Flu- 
vial sediments,  'Marine  sediments,  'Estuarine  sedi- 
ments, 'Estuaries,  'Nuclear  magnetic  resonance, 
•Humic  acids,  Carbon,  Copper,  Formation  con- 
stants, Acids,  Heavy  metals,  Florida,  Organic 
carbon,  Aromatic  compounds,  Aliphatic  hydrocar- 
bons, Comparison  studies. 

Humic  acids  extracted  from  fluvial,  estuarine  and 
marine  sediments  from  the  eastern  coast  of  Florida 
were  studied  by  CP/MAS  13C  nuclear  magnetic 
resonance.  The  freshwater  humic  acid  contained  a 
large  percentage  of  lignin-derived  aromatic  carbon 
whereas  the  offshore  marine  samples  contained 
large  amounts  of  aliphatic  carbon.  The  aliphatic 
carbon  of  the  marine  humic  acids  was  more  highly 
branched  than  that  found  for  freshwater  and  estua- 
rine sediments.  Despite  significant  differences  in 
the  relative  amounts  and  types  of  carbon  present, 
conditional  formation  constants  for  Cu(II)-humic 
acid  were  very  similar.  (Author's  abstract) 
W87-06062 


ARSENIC,  ANTIMONY  AND  SELENIUM  SPE- 
CIATION DURING  A  SPRING  PHYTOPLANK- 
TON  BLOOM  IN  A  CLOSED  EXPERIMENTAL 
ECOSYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

S.  C.  Apte,  A.  G.  Howard,  R.  J.  Morris,  and  M.  J. 
McCartney. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  2,  p 
1 19-130,  November  1986.  6  fig,  2  tab,  22  ref. 

Descriptors:  'Speciation,  'Phytoplankton,  'Eu- 
trophication,  'Ecosystems,  'Arsenic,  'Antimony, 
•Selenium,  Aquatic  plants,  Plankton,  Diatoms, 
Scotland,  Phosphates,  Silicates,  Depletion,  Ions, 
Biochemistry,  Heavy  metals. 

The  effects  of  a  spring  diatom  bloom  on  the  levels 
and  speciation  of  dissolved  arsenic,  antimony  and 
selenium  in  the  water  enclosed  in  an  experimental 
ecosystem  moored  in  Loch  Ewe  (NW  Scotland) 
were  studied.  Primary  productivity  resulted  in 
severe  depletion  of  phosphate  and  silicate  in  the 
bag,  but  had  little  effect  on  the  levels  and  specia- 
tion of  arsenic  and  antimony.  Calculations  based 
on  phosphate  depletion  data  strongly  suggest  that 
the  field  diatom  population  present  during  the  ex- 
periment was  capable  of  some  degree  of  discrimi- 
nation between  the  phosphate  and  arsenate  ions. 
While  biomethylation  of  arsenic  was  not  observed 
in  the  upper  region  of  the  bag,  where  the  phyto- 
plankton population  was  at  its  greatest,  the  methy- 
lated form  accounted  for  64%  of  the  dissolved 
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arsenic  at  the  base  of  the  bag.  In  this  region, 
however,  the  total  dissolved  arsenic  levels  were 
not  higher  than  in  the  rest  of  the  bag,  suggesting 
microbial  methylation  rather  than  the  release  of 
methylated  arsenic  from  decaying  phytoplankton. 
Total  dissolved  selenium  and  selenium(IV)  showed 
some  evidence  of  depletion  during  the  develop- 
ment of  the  phytoplankton  bloom,  in  support  of 
previous  observations  of  preferential  selenite  as- 
similation. (Author's  abstract) 
W87-06063 


INFLUENCE  OF  VEGETATIVE  SUCCESSION 
ON  SOIL  CHEMISTRY  OF  THE  BERKSHIRES, 

Williams  Coll.,  Williamstown,  MA. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06076 


CONCEPTUAL  MODELS  FOR  TRANSPORT 
AT  A  REDOX  BOUNDARY, 

Freshwater    Biological    Association,    Ambleside 

(England). 

W.  Davison. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  31-53,  9  fig, 

59  ref. 

Descriptors:  'Model  studies,  *Limnology,  ♦Oxida- 
tion-reduction potential,  *Path  of  pollutants,  Oxi- 
dation, Chemical  reactions,  Vertical  distribution, 
Lake  sediments,  Metals. 

Fundamental  features  which  are  common  to  the 
transport  of  all  elements  in  the  vicinity  of  a  redox 
boundary  are  discussed.  For  simplicity,  detailed 
examples  are  restricted  to  iron  and  manganese. 
Conceptual  understanding  is  based  on  oxidation  or 
reduction  reactions  generating  a  point  source,  from 
which  newly  formed  material  is  transported  by 
random  processes.  The  shapes  of  concentration  - 
depth  profiles  of  both  soluble  and  particulate  com- 
ponents in  marine  and  freshwater  sediments  and 
water  columns  are  reviewed.  The  diverse  shapes 
encountered  in  nature  are  due  to  the  particular 
modifying  factors  which  affect  each  situation; 
these  factors  are  discussed  in  detail.  Generally, 
transport  either  entirely  within  a  water  column  or 
within  a  sediment,  may  be  simply  treated  because 
the  rate  of  vertical  transport  can  be  regarded  as 
constant.  The  situation  at  the  sediment-water  inter- 
face is  complicated  by  the  discontinuity  in  the  rate 
of  transport.  When  the  redox  boundary  coincides 
with  this  interface  or  resides  in  the  sediment,  solu- 
ble components  are  transported  from  the  sediment 
to  the  water  column.  However,  when  the  redox 
boundary  occurs  in  the  water  column  under 
steady-state  conditions,  soluble  species  diffuse  from 
the  overlying  water  to  the  sediment.  The  soluble 
reduced  forms  of  the  metals  play  the  major  role  in 
transport  processes  within  sediment  where  parti- 
cles are  relatively  immobile.  Transport  away  from 
particulate  peaks  within  the  sediments  is  therefore 
usually  controlled  by  chemical  processes.  In  water 
columns,  where  advective  mixing  acts  equally  on 
particles  and  solutions,  both  components  are  ac- 
tively transported  and  particles  are  additionally 
subject  to  gravitational  sinking.  The  problems  asso- 
ciated with  using  instantaneous  measurements  of 
concentration  gradients  to  estimate  fluxes  are  high- 
lighted, and  the  use  of  complementary  methods  is 
recommended.  (See  also  W87-06126)  (Author's  ab- 
stract) 
W87-06128 


AQUEOUS  SURFACE  CHEMISTRY:  ASSESS- 
MENT OF  ADSORPTION  CHARACTERISTICS 
OF  ORGANIC  SOLUTES  BY  ELECTRO- 
CHEMICAL METHODS, 

Institut   Rudjer   Boskovic,   Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06129 


CARBON  ISOTOPES  AND  PRODUCnvnY  IN 
THE  LACUSTRINE  AND  MARINE  ENVIRON- 
MENT, 

Eidgenoessische  Technische  Hochschule,  Zurich 
(Switzerland).  Geologisches  Inst. 
For  primary  bibliographic  entry  see  Field  2H. 


W87-06131 


REDOX-RELATED  GEOCHEMISTRY  IN 
LAKES:  ALKALI  METALS,  ALKALINE-EARTH 
ELEMENTS,  AND  137-CS, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06132 


PAVTN  CRATER  LAKE, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologie. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06134 


PHOSPHATE  INTERACTIONS  AT  THE  SEDI- 
MENT-WATER INTERFACE, 

Eidgenoessische   Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06135 


COUPLENG  OF  ELEMENTAL  CYCLES  BY  OR- 
GANISMS: EVIDENCE  FROM  WHOLE-LAKE 
CHEMICAL  PERTURBATIONS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06137 

GEOBIOLOGICAL  CYCLE  OF  TRACE  ELE- 
MENTS EN  AQUATIC  SYSTEMS:  REDFTELD 
REVISriED, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06138 


KINETICS  OF  CHEMICAL  PROCESSES  OF 
EMPORTANCE  EN  LACUSTRTNE  ENVIRON- 
MENTS, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Envi- 
ronmental Engineering  Science. 
J.  J.  Morgan,  and  A.  T.  Stone. 
IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.  1985.  p  389-426,  8 
fig,  1  tab,  51  ref. 

Descriptors:  'Chemical  processes,  *  Lakes,  •Kinet- 
ics, 'Chemical  reactions,  Model  studies,  Hypolim- 
nion,  Chemical  properties,  Kinetics,  Equilibrium. 

The  characteristic  reaction  times  of  chemical  proc- 
esses, AB  to  A  +  B,  treated  by  first-order  rate 
laws  range  from  nanoseconds  (e.g.,  MnS04  aq.  to 
MN(2+)  +  S04(2-))  to  teraseconds  (e.g.,  racemi- 
zation  of  aminoacids).  For  chemical  processes  de- 
scribed by  second-order  rate  laws,  A  +  B  to  AB, 
and  reactant  concentrations  at  the  millimolar  level, 
characteristic  reaction  times  are  known  to  range 
from  about  10  ns  to  far  in  excess  of  decades,  under 
chemical  conditions  encountered  in  freshwater  en- 
vironments. Such  a  wide  range  in  characteristic 
reaction  times  suggests  that  kinetic  models  of  lake 
water  chemical  processes  are  required  under  con- 
ditions where  the  characteristic  time  of  reaction, 
tau  sub  ch,  is  comparable  to  the  residence  time  tau 
sub  R,  of  the  epilimnetic  or  hypolimnetic  environ- 
ment of  a  lake.  For  tau  sub  ch  <  tau  sub  R,  an 
equilibrium  model  of  the  chemical  process  can 
yield  useful  information  on  the  speciation  in  the 
lake  water.  For  very  slow  processes,  with  tau  sub 
ch  >  tau  sub  R,  these  reactions  can  be  neglected. 
In  general,  there  are  chemical  reactions  of  interest 
in  hypolimnetic  and  epilimnetic  waters  (e.g.,  oxida- 
tion-reduction, hydrolysis,  precipitation  or  dissolu- 
tion) that  are  characterized  by  a  wide  range  of 
reaction  times.  These  reaction  times  often  depend 
strongly  on  the  chemical  speciation  of  the  lake 
water.  Simultaneous  application  of  kinetic  and 
equilibrium  descriptions  for  those  processes  with 
tau  sub  ch  approximately  equal  to  tau  sub  R  and 
those  for  which  tau  sub  ch  <  tau  sub  R,  respec- 
tively, yields  'constrained  equilbrium'  or  'pseudoe- 
quilibrium'  models.  This  can  result  in  considerable 


simplification  for  the  prediction  of  physical-chemi- 
cal speciation  in  natural  waters.  The  required  in- 
formation comprises  the  initial  concentration  con- 
ditions for  all  components  of  interest,  the  rate  laws 
or  slow  chemical  processes  (or  corresponding 
transport  expressions  or  diffusionally-limited  proc- 
esses), and  thermodynamic  data  for  species  in- 
volved in  fast  reactions.  (See  also  W87-06126)  (Au- 
thor's abstract) 
W87-06143 


PROCEEDENGS  OF  THE  BANGKOK  SYMPO- 
SIUM ON  ACID  SULPHATE  SODLS. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field   2G. 
W87-06162 


DIRECTIONS  OF  FURTHER  RESEARCH  ON 
ACH)  SULFATE  SOJXS, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic   entry   see   Field   2G. 

W87-06163 


FACTORS  ENFLUENCENG  THE  FORMATION 
OF  POTENTIAL  ACEOnY  EN  TEOAL 
SWAMPS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06165 


MICROBIOLOGICAL  PROCESSES  AFFECT- 
ENG  CHEMICAL  TRANSFORMATIONS  EN 
GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
P.  L.  McCarty,  B.  E.  Rittmann,  and  E.  J.  Bouwer. 
IN:  Groundwater  Pollution  Microbiology,  John 
Wiley  and  Sons,  New  York,  New  York,  1984.  p 
89-115,  9  fig,  6  tab,  55  ref.  EPA  Grant  No.  EPA- 
R-804431,  and  Grant  No.  EPA-R-808034010.  NSF 
Grant  No.  CME-7905707. 

Descriptors:  'Chemical  processes,  'Groundwater 
pollution,  'Path  of  pollutants,  'Fate  of  pollutants, 
'Water  pollution  effects,  Oxidation,  Organic  com- 
pounds, Bacteria,  Groundwater  movement,  Bio- 
transformation. 

One  aspect  of  the  many  changes  brought  about  by 
microbial  activity  in  groundwater  is  the  kinetics  of 
oxidation  of  inorganic  and  organic  compounds 
when  used  for  energy.  Such  oxidations  represent 
the  major  route  for  biotransformation  of  organic 
contaminants  in  groundwater.  Chemical  oxidation 
of  organic  material  is  generally  too  slow  for  signifi- 
cant transformations  to  occur,  and  photolysis  is 
virtually  absent  in  groundwaters  because  of  the 
absence  of  sunlight.  The  nature  of  the  groundwater 
environment  dictates  that  the  predominant  type  of 
microbiological  activity  will  be  bacteria  attached 
to  solid  surfaces  in  the  form  of  biofilms.  This 
results  from  the  usually  low  substrate  concentra- 
tion and  the  high  specific  surface  area,  both  of 
which  strongly  favor  the  predominance  of  biofilm 
bacteria.  The  attached  bacteria  remain  generally 
fixed  in  one  place  and  obtain  energy  and  nutrients 
from  the  groundwater  that  flows  by.  A  third  mi- 
crobiologically  important  characteristic  of  the 
groundwater  environment  is  that  heterotrophic 
bacteria  are  usually  required  to  utilize  numerous 
different  organic  compounds  to  obtain  sufficient 
energy  to  sustain  themselves.  Furthermore,  a  sig- 
nificant portion  of  the  organic  matter,  especially  in 
groundwater  containing  recharged  wastewaters, 
leachates,  or  spilled  chemicals,  consists  of  anthro- 
pogenic compounds  which  are  resistant  to  bacte- 
rial degradation.  (See  also  W87-06201)  (Lantz- 
PTT) 
W87-06206 


HYDROGEOLOGY  OF  THE  CENTRAL  MAC- 
KENZIE VALLEY, 

Carleton  Univ.,  Ottawa  (Ontario).  Ottawa-Carle- 

ton  Centre  for  Geoscience  Studies 

For  primary  bibliographic  entry  see  Field  2F. 
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CHLOROFORM  SORPTION  TO  NEW  JERSEY 
COASTAL  PLAIN  GROUND  WATER  AQUIFER 
SOUDS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06310 


PARTITIONING  OF  HEAVY  METALS  TO  SUS- 
PENDED SOLID  OF  THE  FLINT  RIVER, 
MICHIGAN, 

Clarkson  Coll.  of  Technology,  Potsdam,  NY. 
Dept.  of  Civil  and  Environmental  Engineering. 
L.  M.  Mcllroy,  J.  V.  DePinto,  T.  C.  Young,  and  S. 
C.  Martin. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  7,  p  609-623,  July  1986.  10 
fig,  2  tab,  22  ref. 

Descriptors:  'Partition  coefficients,  'Chemical 
processes,  'Path  of  pollutants,  'Copper,  'Zinc, 
'Adsorption,  'Sediments,  'Flint  River,  Michigan, 
Heavy  metals,  Isotherms,  Mathematical  equations. 

The  sorptive  affinity  of  copper  and  zinc  to  sus- 
pended river  sediments  was  investigated  as  a  func- 
tion of  pH  and  adsorbent  solids  concentration. 
Water  samples  from  the  Flint  River  in  Michigan 
were  centnfuged  to  yield  a  composite  sediment 
concentrate  used  as  an  adsorbent  in  experiments 
determining  pH  adsorption  edges  and  conditional 
adsorption  isotherms.  Copper  and  zinc  exhibited 
sharp  pH  adsorption  edges  at  pH  values  of  ap- 
proximately 4  to  5.5  and  6  to  7,  respectively.  Both 
metals  exhibited  fractional  adsorption  decreases  as 
total  metal  in  the  system  increased.  Adsorbent 
concentration  increases  were  shown  to  cause  de- 
creases in  measured  copper  partition  coefficients. 
The  indirect  relationship  between  adsorbent  con- 
centration and  partition  coefficient  was  observed 
whether  the  adsorbent  was  concentrated  or  diluted 
without  altering  bulk  solution  chemistry.  A  mathe- 
matical formulation  that  incorporated  both  the  ad- 
sorbent mass  effects  and  the  separation  of  sorbed 
metal  into  reversible  and  resistant  components  sat- 
isfactorily described  the  observations.  (Author's 
abstract) 
W87-06331 


SORPTION  OF  LOW-POLARITY  ORGANIC 
COMPOUNDS  ON  OXIDE  MINERALS  AND 
AQUD7ER  MATERIAL, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL.  Engineering  and  Services  Lab. 
T.  B.  Stauffer,  and  W.  G.  Maclntyre. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  11,  p  949-955,  November 
1986.  2  fig,  6  tab,  12  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'Sorption,  'Aquifers,  'Chemical  reac- 
tions, 'Isotopes  studies,  Transport,  Groundwater, 
Isotherms,  Minerals,  Acidity. 

Sorption  plays  a  significant  role  in  the  transport  of 
low-polarity  organic  compounds  by  ground  water. 
Most  contaminant  movement  is  through  saturated 
aquifers  of  low  organic  carbon  content.  Sorption 
processes  on  these  materials  may  be  different  from 
those  on  high-organic  surface  soils.  Batch  sorption 
isotherms  using  14C-labeled  compounds  were  de- 
termined on  mineral  oxides  and  aquifer  materials; 
the  sorbents  used  were  A1203,  Al(OH)3,  FeO(OH) 
(goethite)  and  aquifer  material.  A  surface  soil  sor- 
bate  was  used  for  comparison  with  the  sorption  of 
the  low-carbon  materials;  the  sorbates  used  were  1- 
methylnaphthalene,  naphthalene,  trichloroethylene 
and  o-dichlorobenzene.  The  acidity  and  ionic 
strength  were  varied  to  simulate  different  ground 
water  conditions.  The  order  of  sorption  coeffi- 
cients for  all  sorbents  was  1-methylnaphthalene  > 
naphthalene  >  o-dichlorobnzene  >  trichloroethy- 
lene. In  general,  sorption  of  each  compound  was 
strongest  for  the  surface  soil  and  decreased  in  the 
order  of  surface  soil  >  >  FeO(OH)  >  aquifer  ma- 
terial >  aluminum  oxides.  Under  basic  conditions, 
the  sorption  coefficients  were  significantly  reduced 
in  all  cases.  Sorption  increased  slightly  at  high 
ionic  strengths.  (Author's  abstract) 


W87-06350 


QUANTITATIVE  INDEX  OF  THE  ION   BAL- 
ANCE FOR  PRECIPITATION  CHEMISTRY, 

Institute  of  Public  Health,  Tokyo  (Japan).  Dept.  of 

Public  Health  Practice. 

For  primary  bibliographic  entry  see  Field  2B. 

W87-06373 


SURFACE  CHARGE  CHARACTERISTICS  AND 
LIME  REQUIREMENTS  OF  SOILS  DERIVED 
FROM  BASALTIC,  GRANITIC,  AND  META- 
MORPHIC  ROCKS  IN  HIGH-RAINFALL 
TROPICAL  QUEENSLAND, 
Commonwealth  Scientific  and  Industrial  Research 
Organization,  Townsville  (Australia).  Div.  of  Soils. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-06387 


COMPARISON  OF  SOME  PHYSICOCHEM- 
ICAL  PARAMETERS  OF  HUMIC  SUB- 
STANCES ISOLATED  FROM  THREE  DIFFER- 
ENT AQUATIC  ECOSYSTEMS, 

Polish   Academy  of  Sciences,   Poznan.   Dept.   of 

Agrobiology  and  Forestry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06561 
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MUD      ACCUMULATION      IN      ESTUARINE 
CHANNELS  -  A  QUESTION  OF  DREDGING, 

Institut  fuer  Meeresforschung,  Bremerhaven  (Ger- 
many, F.R.). 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05949 


HOLOCENE  GEOLOGIC  HISTORY  OF  A 
TRANSFORM  MARGIN  ESTUARY:  ELKHORN 
SLOUGH,  CENTRAL  CALIFORNIA, 

Moss  Landing  Marine  Labs.,  CA. 

D.  L.  Schwartz,  H.  T.  Mullins,  and  D.  F.  Belknap. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 

Vol.  22,  No.  3,  p  285-302,  March  1986.  14  fig,  30 

ref. 

Descriptors:  'Estuaries,  'Geologic  history,  'Paleo- 
hydrology,  'Paleoecology,  Sea  level,  Tectonics, 
Monterey  Bay,  California,  Salt  marshes. 

Elkhorn  Slough  is  the  second  largest  estuary  in 
California  and  the  first  estuarine  sanctuary  in  the 
United  States.  It  occupies  the  western  reaches  of 
Elkhorn  Valley,  a  relic  river  valley  eroded  by 
drainage  from  the  Santa  Clara  and/or  Great 
Valley  of  California  into  Monterey  Bay  during  the 
early  Pleistocene.  During  the  mid-late  Pleistocene 
Elkhorn  Valley  was  tectonically  truncated  from  its 
headwaters  by  right-lateral  movement  along  the 
San  Andreas  Fault.  During  the  last  glacial  maxi- 
mum, 16,000  to  18,000  years  before  present  (B.P.), 
local  drainage  in  Elkhorn  Valley  incised  a  stream 
channel  at  least  29  m  below  present  day  sea-level, 
as  its  base  level  was  progressively  lowered.  With 
the  ensuing  Holocene  sea-level  rise,  marine  waters 
invaded  this  incised  channel,  floored  with  non- 
marine  sandy  gravels,  creating  a  high  energy  tidal 
inlet  at  the  mouth  of  Elkhorn  Slough  approximate- 
ly 8000  years  B.P.  As  sea-level  continued  to  rise, 
the  main  channel  of  Elkhorn  Slough  became  filled 
by  an  estuarine,  fining-upward  sequence  character- 
ized by  progressively  shallower,  lower-energy  de- 
posits. A  quiet  water  sanctuary,  considerably 
larger  than  the  present-day  Elkhorn  Slough,  exist- 
ed approximately  3000  years  B.P.  As  the  Slough 
was  slowly  filling,  salt  marshes  developed  along  its 
landward  margins  and  have  progressively  ad- 
vanced toward  the  center  of  the  Slough  during  the 
past  5000  years.  In  the  mid- 1850s  Elkhorn  Slough 
was  a  minor  tributary  to  the  much  larger  Pajaro- 
Salinas  River  system  which  shared  a  common  en- 
trance to  the  Pacific  Ocean  north  of  Moss  Land- 
ing. In  1909  winter  storms  modified  the  course  of 
the  Salinas  River  to  its  present  location  south  of 
Moss  Landing,  while  Elkhorn  Slough  persisted  as 
a  tributary  to  the  old  Salinas  River  channel.  Con- 
struction of  jetties  at  the  Moss  Landing  Harbor  in 


1946  provided  a  direct  link  between  the  Pacific 
Ocean  and  Elkhorn  Slough.  At  this  time,  salt 
marshes  began  to  retreat  from  the  axis  of  Elkhorn 
Slough  as  it  evolved  into  its  present  form  as  a 
relatively  stable  estuarine  embayment.  Had  the  jet- 
ties not  been  installed,  Elkhorn  Slough  would  have 
likely  evolved  into  a  freshwater  wetland  and  even- 
tually into  a  dry  alluvial  valley  within  2000  years. 
The  future  fate  of  Elkhorn  Slough  will  undoubted- 
ly be  controlled  by  relative  sea-level  changes,  sedi- 
ment supply,  and  human  activities.  (Authors'  ab- 
stract) 
W87-05970 


POPULATION  DYNAMICS  OF  THE  ONU- 
PHID  POLYCHAETE  DIOPATRA  CUPREA 
(BOSO  ALONG  A  TIDAL  EXPOSURE  GRADI- 
ENT, 

Duke  Univ.,  Durham,  NC.  Dept.  of  Botany. 

P.  Peckol,  and  D.  Baxter. 

Estuarine,   Coastal   and   Shelf  Science   ECSSD3, 

Vol.  22,  No.  3,  p  371-377,  March  1986.  1  fig,  2  tab, 

26  ref. 

Descriptors:  'Polychaetes,  'Estuaries,  'Population 
dynamics,  'Tidal  effects,  Sediments,  Beaufort, 
North  Carolina. 

Differences  in  density  or  demographic  characteris- 
tics are  often  a  reflection  of  a  response  of  an 
organism  to  habitat  heterogeneity.  Processes  gov- 
erning the  abundance  and  distribution  of  organisms 
may  be  better  understood  by  studying  within-pop- 
ulation  variations,  that  is,  viewing  the  responses  of 
patches  (subpopulations)  to  seasonal  and  spatial 
variations.  By  means  of  a  technique  for  mapping 
permanent  quadrats,  recruitment  and  survival  were 
followed  for  an  intertidal,  sand  flat  population  of 
Diopatra  cuprea  in  the  North  River  Estuary,  Beau- 
fort, North  Carolina.  Relatively  constant,  distinc- 
tive densities  were  maintained,  for  more  than  a 
year,  for  three  populations  monitored  in  low  (long- 
est tidal  exposure),  medium  and  high  (shortest  tidal 
exposure)  density  areas.  Mortality  in  the  low  densi- 
ty area  was  relatively  high  from  late  spring 
through  early  fall,  coincident  with  increasing 
water  and  air  temperatures.  Peak  mortality  in  the 
medium  and  high  density  areas  occurred  in  winter. 
Although  recruitment  into  all  three  sites  was  low, 
the  high  density  area  had  a  greater  number  of 
recruits  than  the  other  two  sites.  Highest  adult 
survival  offset  lowest  recruitment  to  maintain  the 
medium  density  subpopulation.  Thus  this  area  had 
the  lowest  population  turnover  (6.1  years)  of  the 
three  sites.  The  high  density  site  had  the  greatest 
rate  of  population  turnover  (2.9  years),  reflecting 
highest  states  of  mortality  and  recruitment.  The 
use  of  long-term,  individual  monitoring  is  an  effec- 
tive method  of  studying  variation  in  population 
dynamics.  (Authors'  abstract) 
W87-05971 


AERIAL  SURVEY  OF  A  SALT  MARSH:  ICE 
RAFTING  TO  THE  LOWER  INTERTIDAL 
ZONE, 

New  Hampshire  Univ.,  Durham.  Jackson  Estua- 
rine Lab. 

M.  N.  Hardwick-Witman. 

Estuarine,  Coastal  and  Shelf  Science  ECSSD3, 
Vol.  22,  No.  3,  p  379-383,  March  1986.  1  fig,  3  tab, 
7  ref. 

Descriptors:  'Salt  marshes,  'Peat,  'Ice  drift,  Inter- 
tidal areas,  'Aerial  photography,  'Estuaries,  Great 
Bay  Estuary,  New  Hampshire. 

Ice  can  have  a  significant  impact  on  the  architec- 
ture of  salt  marshes  in  temperate  regions.  In  Great 
Bay  Estuary,  New  Hampshire,  ice  cover  is  present 
from  late  December  to  early  March.  The  average 
maximum  thickness  of  ice  is  35  cm,  and  ranges  up 
to  60  cm.  The  thickest  sections  are  found  in  anchor 
ice,  formed  when  the  ice  freeze  locks  onto  the 
surface  of  the  salt  marsh  and  is  not  lifted  by  the 
rising  tide.  In  the  spring,  the  ice  cover  is  weakened 
by  increasing  temperature,  wind  and  waves,  often 
removing  portions  of  salt  marsh  peat  when  it 
breaks  up  during  ice-out.  The  process  of  ice  rafting 
chunks  of  peat  (peat  islands)  to  the  tidal  flats  is  an 
erosional,  as  well  as  depositions),  mechanism.  The 
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purpose  of  this  study  was  to  (1)  quantify  the  abun- 
dance of  peat  islands  in  order  to  address  the  impor- 
tance of  ice  transport,  and  (2)  to  evaluate  the 
hypothesis  that  salt  marsh  peat  was  rafted  from  the 
high  to  the  low  intertidal  zone.  An  aerial  photo- 
graphic survey  was  conducted  using  an  ultralight 
aircraft  to  assess  both  the  extent  and  the  directiona- 
lity of  ice  rafted  salt  marsh  peat  in  a  northern  New 
England  salt  marsh.  To  address  the  extent  of  ice 
rafting,  a  map  was  constructed  from  aerial  photo- 
graphs to  determine  the  number,  area  and  percent- 
age of  the  tidal  flat  covered  by  accumulated  ice 
rafted  peat  islands.  Seven  percent  of  the  tidal  flat 
or  1 17.4  sq  m  of  the  salt  marsh  embayment  was 
covered  by  202  transported  peat  islands.  To  ad- 
dress the  direction  of  ice  rafting,  an  ice  tagging 
experiment  tested  the  hypothesis  that  salt  marsh 
peat  is  transported  from  the  high  to  the  low  interti- 
dal. Eighty-eight  percent  of  the  recovered  ice 
rafted  peat  islands  were  transported  to  lower  inter- 
tidal elevations.  Thus  the  ice  rafting  process  is  an 
important  physical  disturbance  in  this  north  tem- 
perate salt  marsh  and  has  the  potential  to  impact 
the  salt  marsh  peat  community.  (Author's  abstract) 
W87-05972 


RECONSTRUCTION  AND  ANALYSIS  OF  ME- 
TEOROLOGICAL DATA  FOR  ENERGY  BAL- 
ANCES OVER  THE  VENETIAN  LAGOON  AND 
ITS  HINTERLAND, 

Venice  Univ.  (Italy).  Dept.  of  Environmental  Sci- 
ence. 

I.  Lauagnini,  D.  Camuffo,  and  A.  Bernardi. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  50,  p  139-146,  April  1986.  6  fig,  13  ref.  Com- 
mission of  the  European  Communities  Contract 
ENV  757  I-SB. 

Descriptors:  'Meteorological  data  collection, 
•Energy,  *Solar  radiation,  *Mathematical  models, 
•Model  studies,  Atmosphere,  Climatology,  La- 
goons, Air  pollution. 

Global  solar  radiation  must  be  taken  into  consider- 
ation when  determining  an  energy  balance.  This 
parameter  was  needed  to  make  a  mathematical 
model  of  the  Venetian  Lagoon  and  its  hinterland. 
Solar  radiation  depends  on  both  astronomical  and 
meteorological  factors  and  can  be  expressed  in 
terms  of  transparency  of  the  atmosphere  and  at- 
tenuation coefficients.  The  purpose  of  this  paper  is 
to  evaluate  these  atmospheric  variables  for  Venice 
and  compute  the  net  radiation  over  the  water  and 
soil  surfaces.  To  this  end,  the  seasonal  variation  of 
the  global  solar  radiation  over  a  10-year  period 
was  analysed.  The  normalized  daily  transparency 
coefficients  and  the  atmospheric  attenuation  coeffi- 
cients, as  well  as  the  net  radiative  fluxes  over  both 
the  lagoon  and  the  land,  were  computed  and  are 
discussed  in  terms  of  the  local  dynamic  climatolo- 
gy. The  results  are  particularly  interesting  because 
of  their  practical  applications,  which  include  air 
pollution  studies,  emission  strategy,  thermal  pollu- 
tion of  shallow  waters,  local  climatology,  and  the 
preservation  of  works  of  art.  (Authors'  abstract) 
W87-05974 


MODELLING  COHESIVE  SEDIMENT  TRANS- 
PORT IN  ESTUARIAL  WATERS, 

For  primary  bibliographic  entry  see  Field  2J. 
W87-05980 


INFLUENCE  OF  INFREQUENT  FLOODS  ON 
THE  TRACE  METAL  COMPOSITION  OF  ES- 
TUARINE  SEDIMENTS, 

Maryland  Univ.,  College  Park.  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-06058 


TRACE  METAL  SEASONAL  VARIATIONS  IN 
TEXAS  MUUNE  SEDIMENTS, 

Geological  Survey,  Denver,  CO. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06059 


13C  NMR  SPECTRA  AND  CU(U)  FORMATION 
CONSTANTS  FOR  HUMIC  ACIDS  FROM  FLU- 


VIAL,    ESTUARTNE     AND     MARTNE     SEDI- 
MENTS, 

Florida  Inst,  of  Tech.,  Melbourne. 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06062 


ARSENIC,  ANTLMONY  AND  SELENIUM  SPE- 
CIATION  DURING  A  SPRTNG  PHYTOPLANK- 
TON  BLOOM  IN  A  CLOSED  EXPERIMENTAL 
ECOSYSTEM, 

Southampton  Univ.  (England).  Dept.  of  Chemis- 
try. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-06063 


PETROLEUM     HYDROCARBONS     EN     THE 
MEDITERRANEAN  SEA:  A  MASS  BALANCE, 

Bermuda    Biological    Station    for    Research,    St. 

George's  West. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06064 


DIURNAL  VARIATIONS  EM  THE  CHEMICAL 
ENVIRONMENT    OF    A    SHALLOW    TIDAL 
EVLET,  GULF  ST  VTNCENT,  SOUTH  AUSTRA- 
LIA: EvIPLICATIONS  FOR  WATER  QUALITY 
AND  TRACE  METAL  MIGRATION, 
Adelaide  Univ.  (Australia).  Dept.  of  Geology. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06065 


STRUCTURAL  FLOOD  MITIGATION  WORKS 
AND  ESTUAREVE  MANAGEMENT  LN  NEW 
SOUTH  WALES  -  CASE  STUDY  OF  THE  MA- 
CLEAY  RTVER, 

New  South  Wales  Dept.  of  Agriculture,  Sydney 

(Australia).  Div.  of  Fisheries. 

For  primary  bibliographic   entry  see  Field  6G. 

W87-06074 


USE    OF   SEVEV    ON    ESTUARTNE    OYSTER 
BEDS  ES  TELLAMOOK  BAY,  OREGON, 

For  primary  bibliographic   entry  see   Field   5G 
W87-O6075 


COASTAL  ZONE  PROBLEMS  -  A  FEDERAL 
PERSPECTIVE, 

Corps  of  Engineers,   Dallas,   TX.    Southwestern 

Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06152 


WATER  RESOURCES  AND  THE  COASTAL 
ZONE, 

North  Carolina  State  Univ.  at  Raleigh.  Sea  Grant 
Coll.  Program. 
B.  J.  Copeland. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  167-180,  5  fig,  1  tab,  14  ref. 

Descriptors:  *Coastal  zone  management,  *Coastal 
waters,  *Water  resources  development,  Manage- 
ment planning,  Nurseries,  Fisheries,  Estuaries,  Pro- 
ductivity, Public  policy. 

Coastal  systems  are  valuable  resources  and  depend 
upon  an  effective  water  resources  management 
program  for  maintenance.  Multi-disciplinary  re- 
search is  needed  to  characterize  the  functional  and 
descriptive  parameters  essential  for  estuarine  pro- 
ductivity. It  is  naive  to  assume  that  sound  coastal 
zone  management  can  proceed  until  the  fundamen- 
tal processes  underlying  coastal  productivity  are 
understood.  The  future  of  estuarine  productivity  is 
dependent  upon  the  activities  of  universities,  gov- 
ernment, and  the  public,  participating  together  and 
focusing  on  relevant  issues,  such  as:  estuaries  as 
nurseries  and  fisheries,  impact  of  water  inflow  on 
estuarine  productivity,  seasonal  requirements,  and 
the  relationship  of  water  resources  to  the  coastal 
zone.  Agency  managers  need  to  develop  a  better 
understanding  of  overall  processes  in  order  to  ask 
more  relevant  questions.  And  last,  but  most  impor- 


tant, the  stewards  of  coastal  resources,  the  people, 
should  insist  that  their  public  agencies  address  the 
relevant  issues.  (See  also  W87-06144)  (Lantz-PTT) 
W87-06155 


FACTORS  EVFLUENCTNG  THE  FORMATION 
OF  POTENTIAL  ACTOITY  IN  TIDAL 
SWAMPS, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Soil  Science  and  Geology. 
L.  J.  Pons,  and  N.  Breeman. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
37-51,  3  fig,  2  tab,  24  ref. 

Descriptors:  'Soil  reclamation,  *Water  pollution 
sources,  *Tidal  marshes,  *Swamps,  *Acidity, 
•Sedimentation,  Acidic  soils,  Brackish  water,  Kao- 
linite,  Sediments,  Tidal  effects. 

An  explanation  is  offered  for  the  geographic  distri- 
bution of  potentially  acid  sulfate  soil  materials  in 
relation  to  climatic  zones  and  the  physiography  of 
coastal  plains.  For  this  purpose,  potential  acidity  is 
defined  as  anexcess  of  pyrite  over  acid  neturalizing 
components.  The  essential  ingredients  and  environ- 
mental conditions  for  the  formation,  accumulation 
or  sedimentation  of  pyrite  and  acid  neutralizing 
components  are  listed  and  interpreted  in  terms  of 
actual  and  past  physiographic  settings,  illustrated 
by  well-known  situations.  Potential  acidity  is  built 
up  predominantly  in  kaolinite-rich,  non-calcareous 
sediments  in  tidal  flats  below  mean  high  water 
level,  with  a  dense  mangrove  vegetation,  amply 
flushed  by  saline  or  brackish  tides  at  a  sedimenta- 
tion rate  allowing  for  the  mangroves  to  persist  well 
below  mean  high  water  level  for  at  least  several 
decades.  These  conditions  are  favored  by  a  subsid- 
ence of  the  land  relative  to  the  sea  level  or  by  low 
sedimentation  rates  and  by  a  tropical  humid  cli- 
mate. A  relative  rise  of  the  land  or  an  increase  in 
sedimentatino  rate  lead  to  rapid  siltation  of  tidal 
creeks  and  quick  lateral  accretion  of  closed  shore- 
lines at  levels  well  above  mean  sea  level  minimizes 
the  influence  of  tidal  flushing  and  mangrove  vege- 
tation, and  thereby  will  depress  the  rate  of  pyrite 
accumulation  and  of  decarbonization  and  conse- 
quently of  the  potential  acidity  in  tidal  deposits. 
(See  also  W87-06162)  (Lantz-PTT) 
W87-06165 


ACID  SULPHATE  SOILS  OF  THE  MAN- 
GROVE AREA  OF  SENEGAL  AND  GAMBIA, 

Office  de  la  Recherche  Scientifique  et  Technique 
Outre-Mer,  Paris  (France). 
C.  Marius. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
103-136,  10  fig,  8  tab,  47  ref. 

Descriptors:  *Soil  reclamation,  'Mangrove 
swamps,  'Senegal,  *Gambia,  *Acidic  soils,  •Sul- 
fates, Intertidal  areas,  Clay,  Sand,  Estuaries,  Land 
reclamation,  Polders. 

The  mangrove  area  of  Senegal  and  Gambia  con- 
sists of  intratidal  flats  with  riverain  mangrove 
forest  and  'tannes',  e.i.  saline  marshes  partly  with 
bare  surfaces.  Their  soils  are  acid  sulphate  soils, 
very  shallowly  developed  in  peaty  sulfidic  mud 
clays  and  sands  and  subject  to  tidal  flooding.  The 
mangrove  area  covers  a  total  of  500,000  ha  and  is 
concentrated  in  the  estuaries  of  the  Casamance, 
Gambia,  and  the  Saloum.  At  present,  mangrove 
forests  are  absent  in  the  delta  of  the  Senegal  River. 
Tides  are  saline  throughout  the  year  in  the  Casa- 
mance and  Saloum  estuaries.  In  the  Gambia  and 
Senegal,  the  river  flow  pushes  back  the  saline  tides 
during  the  short  rainy  season  from  June/July  to 
September/October.  Traditional  small-scale  recla- 
mation involved  shallow  drainage  and  controlled 
flooding  with  saline  water  to  prevent  drying  of  the 
subsoils  during  dry  seasons.  Rice  was  grown  on 
raised  beds  constructed  with  top  soil  only.  The 
beds  were  desalinized  seasonally  with  the  first 
rains.  Salinity  used  to  be  a  more  serious  hazard 
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than  acidity  in  traditional  rice  fields.  Modern, 
large-scale  polders  were  designed  to  enable  total 
exclusion  of  saline  tides  and  desalinization  of  soils 
by  deep  drainage  and  leaching  with  fresh  water 
stored  in  upstream  reservoirs.  This  reclamation 
practice  invoked  an  acidification  of  the  soil  that, 
with  the  available  facilities  for  water  management, 
could  not  be  kept  under  control.  The  diminishing 
fresh  wtar  supply  since  1972  increased  both  salinity 
and  acidity  problems  in  traditional  and  modern  rice 
polders.  In  part  of  the  empoldered  areas  productiv- 
ity might  be  restored  by  combining  controlled 
saline  flooding  and  cultivation  on  raised  beds  with 
a  new  system  of  fresh  water  management  aimed  at 
shallow  desalinization  and  flooding.  (See  also  W87- 
06162)  (Lantz-PTT) 
W87-06169 


ESTUARINE  PROCESSES  AND  RTVERBORNE 
POLLUTANTS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde. 

J.  C.  Duinker. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  227-238,  4  fig,  2  tab,  30  ref. 

Descriptors:  'Estuaries,  *Path  of  pollutants, 
•Rivers,  'Heavy  metals,  'Rhine  River,  'Sediment 
transport,  Cadmium,  Zinc,  Copper,  Manganese, 
Iron,  River  sediments,  Suspended  sediments. 

Rivers  transport  trace  metals  to  the  ocean  in  dis- 
solved, colloidal  and  particulate  forms.  In  estu- 
aries, where  river  water  and  coastal  or  oceanic 
waters  of  widely  different  compositions  are  mixed, 
strong  gradients  in  chemical  and  physicochemical 
properties  occur.  As  a  result,  the  relative  contribu- 
tions of  the  chemical  species  of  any  element  to 
these  forms  can  be  modified  considerably.  A  signif- 
icant fraction  of  river  borne  Cd,  Zn,  Cu,  Mn,  and 
Fe  is  deposited  in  bottom  sediments  of  the  Rhine 
estuary.  This  is  the  result  of  the  trapping  mecha- 
nism of  the  estuary  for  suspended  particles  as  well 
as  the  removal  of  dissolved  components  into  par- 
ticulate components  during  estuarine  mixing.  At- 
tempts are  made  to  distinguish  the  effects  of  physi- 
cal and  physicochemical  mechanisms  that  contrib- 
ute to  the  observations  during  surveys  and  hourly 
observations  at  fixed  stations  in  different  salinity 
regimes  of  the  estuary.  (See  also  W87-06187) 
(Lantz-PTT) 
W87-06192 


TRANSPORT,  FATE  AND  RECYCLING  OF 
HEAVY  METALS  IN  SEA-WATER  ECOSYS- 
TEMS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Ecology 

and  Systematic  Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06193 


MODELS  OF  WATER  QUALITY  IN  ESTU- 
ARIES, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

D.  J.  Elliott,  and  A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

109-128,  10  fig,  3  ref. 

Descriptors:  'Estuaries,  'Model  studies,  Water 
quality  management,  Hydraulic  properties,  Water 
quality  control,  Tides,  Tidal  hydraulics,  Mixing, 
Biological  oxygen  demand,  Dissolved  oxygen, 
Mathematical  models. 

Conditions  in  estuaries  are  more  complex  than  in 
rivers  and  are  therefore  more  difficult  to  model. 
Hydraulically  there  are  three  complications:  (a) 
Two  directional  flow  resulting  from  the  interaction 
between  freshwater  flow  and  tidal  movements;  (b) 
Density  differences  between  the  freshwater  (also 
effluents)  entering  an  estuary  and  the  saline  water 
entering  from  the  sea.  This  results  in  a  variable 
degree  of  mixing.  Also  the  density  differences  tend 
to  create  a  gravitational  circulation  pattern;  (c) 
Rivers  tend  to  widen  out  as  they  enter  estuaries 
and  the  resulting  water  body  is  often  subject  to  a 
horizontal  circulation  pattern  due  to  the  Coriolis 


effect.  Biologically,  estuaries  are  a  distinct  part  of 
the  river  system.  The  transition  zone  between 
freshwater  and  marine  conditions  is  unfavorable 
for  the  vast  majority  of  aquatic  plants,  animals  and 
microorganisms.  From  a  modeling  viewpoint  it  is 
important  to  identify  the  populations  at  risk  so  that 
appropriate  environmental  parameters  can  be  used. 
The  standards  generally  adopted  for  estuaries  are 
as  follows:  (i)  No  nuisance  standard-dissolved 
oxygen  <  1  mg/L  and  no  surface  slick  of  oil  and  a 
limit  on  suspended  solids,  and  (ii)  Coarse  fish 
standard-dissolved  oxygen  <3  mg/L  and  a  limit 
on  toxins.  The  common  feature  of  all  these  stand- 
ards is  the  concentration  of  dissolved  oxygen.  Es- 
tuary models,  like  river  modes  therefore  tend  to  be 
concerned  with  BOD/DO  relationships.  There  is 
an  important  difference  however  in  the  method  of 
expressing  the  oxygen  demand  of  the  organic 
matter.  Retention  times  in  estuaries  are  much 
greater  than  in  the  freshwater  reaches  of  rivers  and 
allow  time  for  complete  oxidation  to  occur.  The 
concept  of  BOD  (5-day  retention)  is  therefore  re- 
placed by  UOD  (20-day  retention).  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06222 


CHESAPEAKE  CHALLENGE:  RESTORATION 
AND  PROTECTION, 

Environmental    Protection    Agency,    Annapolis, 

MD.  Chesapeake  Bay  Liaison  Office. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-06273 


LABORATORY  STUDDZS  ON  THE  REMOBILI- 
SATION  OF  ACITNIDES  FROM  RAVENGLASS 
ESTUARY  SEDCVIENT, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).   Environmental  and  Medical 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06392 


DEPOSITION  AND  PERSISTENCE  OF  AERI- 
ALLY-APPLIED FENTHION  IN  A  FLORIDA 
ESTUARY, 

Harbor   Branch  Oceanographic   Institution,   Inc., 

Ft.  Pierce,  FL. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06422 


ORGANOCHLORINE  LEVELS  IN  EDIBLE 
MARINE  ORGANISMS  FROM  KUWAITI 
COASTAL  WATERS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06424 


MERCURY  IN  FLOUNDER,  PLATICHTYS 
FLESUS,  COD,  GADUS  MORHUA,  AND 
PERCH,  PERCA  FLUVIATILIS,  IN  RELATION 
TO  THEffi  LENGTH   AND  ENVIRONMENT, 

Fish  Technology  Inst.  TNO,  Ijmuiden  (Nether- 
lands). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06426 


WETLANDS  AND  WATER  QUALITY:  A  RE- 
GIONAL REVDZW  OF  RECENT  RESEARCH  EV 
THE  UNITED  STATES  ON  THE  ROLE  OF 
FRESHWATER  AND  SALTWATER  WET- 
LANDS AS  SOURCES,  SEVKS,  AND  TRANS- 
FORMERS OF  NITROGEN,  PHOSPHORUS, 
AND  VARIOUS  HEAVY  METALS, 
Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 
S.  W.  Nixon,  and  V.  Lee. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg,  MS.  Technical  Report  Y-86-2,  October  1986. 
Final  Report.  229  p,  20  fig,  95  tab,  452  ref. 

Descriptors:  'Wetlands,  'Water  quality,  'Limnol- 
ogy, 'Estuaries,  Saline  water,  Sinks,  Nitrogen, 
Phosphorus,  Heavy  metals,  Literature  review,  Nu- 
trients. 


This  report  is  the  first  in  a  series  of  four  literature 
reviews  on  wetland  functions  and  values.  Each 
review  covers  one  of  the  following  four  broad 
wetlands  functions  and  values:  (1)  water  quality, 
(2)  fish  and  wildlife  habitat,  (3)  socioeconomics, 
and  (4)  hydraulics.  The  four  reports,  along  with 
other  information,  were  used  to  develop  a  mul- 
tiyear  wetlands  functions  and  values  research 
study  plan  implemented  by  the  US  Army  Engineer 
Waterways  Experiment  Station.  This  report  exam- 
ines the  literature  on  water  quality  functions  of 
wetlands.  Study  results  indicated  considerable  di- 
versity in  the  quantity  and  quality  of  wetlands 
water  quality  literature  between  and  within  each 
geographic  region  of  the  coterminous  United 
States  and  Alaska.  In  general,  wetlands  water  qual- 
ity has  been  studied  most  intensely  in  the  estuarine 
marshes  of  the  Gulf  and  North  Atlantic  coasts. 
Water  quality  in  freshwater  wetlands  has  not  re- 
ceived attention  commmensurate  with  the  wide 
distribution  of  these  wetland  types.  Most  previous 
wetlands  water  quality  research  has  been  frag- 
mented into  site-specific  or  function-specific  stud- 
ies. Very  few  mass  balance  studies  have  been  con- 
ducted. Two  complementary  approaches  to  ad- 
dressing wetlands  water  quality  research  data  gaps 
are  recommended.  The  first  approach  is  to  develop 
mass  balances  or  budgets  of  carbon,  nutrients, 
heavy  metals,  and  other  possible  pollutants.  The 
mass  balance  studies  should  be  determined  at  care- 
fully selected  field  sites  over  several  annual  cycles. 
The  second  approach  would  focus  on  the  design, 
construction,  and  use  of  experimental  wetland  mi- 
crocosms. The  microcosms  would  permit  assess- 
ment of  the  fates  and  effects  of  various  materials 
under  highly  controlled  conditions.  (Lantz-PTT) 
W87-06529 


EXAMINATION  OF  THE  FATE  OF  NIGERIAN 
CRUDE  ODL  EN  SURFACE  SEDEVIENTS  OF 
THE  HUMBER  ESTUARY  BY  GAS  CHROMA- 
TOGRAPHY AND  GAS  CHROMATOGRAPHY- 
MASS  SPECTROMETRY, 

Newcastle  upon  Tyne  Univ.  (England).  Organic 
Geochemistry  Unit. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06590 


PROCEEDINGS    OF   THE   SYMPOSIUM    ON 
PEAT  LANDS  BELOW  SEA  LEVEL. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06622 


GEOLOGY  OF  THE  HOLOCENE  EV  THE 
WESTERN  PART  OF  THE  NETHERLANDS, 

Rijks  Geologische  Dienst,  Haarlem  (Netherlands). 
S.  Bijlsma. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  11-30,  7 
fig,  3  tab,  26  ref. 

Descriptors:  'Geologic  history,  'The  Netherlands, 
•Glaciation,  'Peat  soils,  'Peat  bogs,  Geology, 
Coastal  marshes,  Geomorphology,  Dunes,  Geolog- 
ic time,  Geologic  formations,  Lithologic  logs, 
Geologic  mapping,  Glacial  sediments,  Sea  level, 
Soil  types,  Geological  surveys,  Stratigraphy,  Peat. 

After  the  last  glaciation,  rapid  melting  of  the  ice 
sheets  resulted  in  a  fast  rise  in  sea  level  during  the 
Holocene.  The  sea  invaded  a  gently  sloping  plain 
dipping  to  the  west.  As  a  result  of  the  rapidly 
rising  sea  level  a  thick  sequence  of  clastic  sedi- 
ments and  some  peat  was  formed  behind  small 
coastal  barriers.  This  peat  was  mainly  formed  in 
the  landward  part  of  the  area  enclosed  by  the 
coastal  barriers.  After  5000  BP,  the  rate  of  the 
relative  rise  in  sea  level  was  much  less.  The  coastal 
barriers  became  better  developed,  and  behind  them 
peat  formed  over  the  marine  deposits.  The  forma- 
tion of  peat  was  locally  interrupted  by  incursions 
of  seawater  through  the  coastal  barriers,  and  dunes 
developed  on  top  of  these  barriers.  After  2000  BP, 
part  of  the  coastal-barrier  system  was  broken  up  by 
the  sea.  Some  of  the  peat  was  eroded  and  marine 
deposits  were  formed  in  this  area.  Large  dunes 
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were  formed  on  the  remains  of  the  coastal  barriers. 
(See  also  W87-06622)  (Author's  abstract) 
W87-06623 

OCCURRENCE  AND  SIGNIFICANCE  OF  PEAT 
IN  THE  HOLOCENE  DEPOSITS  OF  THE 
GERMAN  NORTH  SEA  COAST, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 
chung,  Hanover  (Germany,  F.R.) 
H.  Streif. 

IN-  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  31-41,  25 
ref. 

Descriptors:  *Peat,  *Peat  bogs,  *Coastal  marshes, 
•Geomorphology,  Tidal  flats,  Peat  soils,  Bights, 
Geology,  Geologic  history,  Sea  level,  Coasts, 
Marine  sediments,  Barrier  islands,  Sedimentation, 
Soil  horizons,  Soil  types,  Dikes. 

The  present  configuration  of  the  German  Bight  on 
the  North  Sea  coast  is  part  of  a  changing  geologic 
process.  Coastal  peat  deposits  show  lateral  zona- 
tion,  while  close  to  the  Pleistocene  hinterland,  pure 
sedentary  sequences  of  peat  are  developed.  Be- 
tween these  two  regions  is  a  transitional  zone  in 
which  peat  layers  occur  intercalated  in  clastic  sedi- 
ments. The  barrier  islands  are  built  up  of  sandy 
sediments  and  contain  sand  dunes  up  to  20  m  high. 
The  present  tidal  flat  area  and  the  marshlands  are 
built  up  of  sandy  and  silty  tidal-flat  sediments  and 
clayey  lagoonal  deposits  of  a  subaqueous  environ- 
ment including  the  intertidal  zone.  Many  of  the 
basal  peats  were  formed  in  typical  inland  mires 
under  various  conditions.  The  intercalated  peat 
layers  are  mostly  Phragmites  peat  and  sedge  peat, 
but  wood  peat  and  raised  bog  peat  also  occur.  A 
transitional  sequence  from  a  fen  peat  to  a  raised 
bog  peat  is  a  very  important  criterion  with  regard 
to  water-level  oscillations.  The  occurrence  of 
raised  bog  peat  on  the  top  of  Phragmites  peat  or 
sedge  peat  indicates  that  the  natural  plant  succes- 
sion of  the  filling-up  process  has  been  interrupted 
by  the  sinking  of  the  groundwater-level.  Horizons 
of  decomposed  peat,  often  found  within  sequences 
of  relatively  fresh  fen  peat,  can  be  regarded  as  a 
type  of  soil  formation  and  indicate  at  least  a  tempo- 
rary lowering  of  the  groundwater  table.  Local 
facies,  incomplete  sedimentary  sequence  due  to 
erosion,  and  the  varying  influence  of  compaction 
make  it  difficult  to  correlate  peat  layers  or  sedi- 
mentary layers  over  long  distances  in  the  coastal 
Holocene.  Reaction  of  man  to  variations  in  sea- 
level  along  the  German  North  Sea  coast  is  seen  in 
the  building  of  clay  dwelling  mounds  prior  to  the 
10th  century  and  the  systematic  building  of  dikes 
thereafter.  Breaching  of  dikes  caused  great  land 
losses  between  the  12th  and  16th  centuries.  (See 
also  W87-06622)  (Geiger-PTT) 
W87-06624 


3.  WATER  SUPPLY 
AUGMENTATION 
AND  CONSERVATION 

3A.  Saline  Water  Conversion 


COMPARISON  OF  REVERSE  OSMOSIS  AND 
ELECTRODIALYSIS  FOR  REMOVAL  OF  NI- 
TRATE FROM  GROUNDWATER  (PROZESS- 
VERGLEICH  VON  UMKEHROSMOSE  UND 
ELEKTRODIALYSE  AM  BEISPIEL  DER 
NITRAT-ENTFERNUNG  AUS  GRUNDWAES- 
SERN), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Inst,  fuer  Verfahrenstechnik. 
R.  Rautenbach,  W.  Kopp,  G.  van  Opbergen,  T. 
Peters,  and  R.  Hellekes. 

Chemieingenieurtechnik  CITEAH,  Vol.  58,  No. 
12,  p  938-945,  December  1986.  20  fig,  7  tab,  8  ref. 

Descriptors:  'Reverse  osmosis,  *Desalination, 
•Electrodialysis,  *Desalination,  *Denitrification, 
Membrane  processes,  Nitrates,  Chemical  industry, 
Design  criteria,  Drinking  water,  Groundwater, 
Comparative  studies,  Costs. 


Reverse  osmosis  and  electrodialysis  are  membrane 
processes  suitable  for  desalination  of  aqueous  solu- 
tions. Both  processes  were  tested  on  a  pilot  scale  in 
a  waterworks  (Wasserwerk  Gatzweiler  in  Moen- 
chengladbach)  for  removal  of  nitrates  from 
groundwater.  A  combination  of  the  processes  was 
also  conducted  with  a  view  to  very  high  concen- 
tration of  the  residual  water.  Information  gathered 
from  long-term  reverse  osmosis  trials  and  the  ex- 
periments at  the  electrodialysis  plant  with  industri- 
al membrane  dimensions  can  provide  a  basis  for 
safe  design  of  large  plants.  Treatment  costs  for 
large  capacities  are  shown  for  the  example  of  the 
above  mentioned  feed  water.  The  advantages  and 
disadvantages  of  reverse  osmosis  and  electrodialy- 
sis are  compared.  This  comparison  demonstrates 
fitting  applications  of  the  two  processes  in  other 
areas  (chemical  industry,  sewage  treatment).  (Au- 
thor's abstract) 
W87-06011 


HETEROGENEOUS  MECHANISM  OF  VA- 
PORIZATION IN  A  FLOW  OF  STRONGLY  SU- 
PERHEATED WATER, 

For  primary  bibliographic  entry  see  Field  8B. 
W87-06014 


SOLAR  DESALINATION  IN  CONJUNCTION 
WITH  CONTROLLED  ENVIRONMENTAL  AG- 
RICULTURE IN  ARID  ZONES, 

Ben-Gurion    Univ.    of    the    Negev,    Beersheba 

(Israel).  Dept.  of  Chemistry. 

A.  I.  Kudish,  and  J.  Gale. 

Energy  Conversion  and  Management  ECMADL, 

Vol.  26,  No.  2,  p  201-207,  1986.  2  fig,  7  tab,  9  ref. 

Descriptors:  *Solar  stills,  *Desalination,  'Agricul- 
ture, *  Environmental  control,  *Arid  zone,  •Green- 
houses, Zones,  Conservation,  Water  conservation, 
Reverse  osmosis,  Brackish  water,  Economic  as- 
pects, Economic  evaluation,  Economic  efficiency, 
Desalination  apparatus,  Cost  analysis. 

A  modular,  easy  on-site  construction,  low-cost 
solar  still  was  designed  and  tested  for  juxtaposition 
to  a  controlled  environmental  agriculture  (CEA) 
greenhouse.  The  cost  of  solar  still  construction  has 
been  reduced,  relative  to  that  of  typical  basin-type 
solar  stills,  by  as  much  as  20%.  Annual  average 
daily  productivity  and  efficiency  values  were  2.35 
1/sq  m  and  30%,  respectively.  The  feasibility  of 
using  the  greenhouse's  hot  brackish  water  reser- 
voir as  the  still  feedstock  for  enhanced  nocturnal 
production  was  tested  and  found  to  enhance  pro- 
ductivity significantly  (about  40%  on  an  annual 
basis).  A  total  life  cycle  cost  analysis  of  the  still  has 
shown  it  to  be  less  economical  by  a  factor  of  1.25 
relative  to  a  small  reverse  osmosis  unit  for  brackish 
water  for  the  CEA  farm  size  considered.  However, 
the  solar  still  has  the  advantage  of  requiring  only 
an  unskilled  operation  and  maintenance  staff  and 
the  solar  still  may  be  more  economical  in  the  case 
of  sea  water  desalination.  (Author's  abstract) 
W87-06020 

3B.  Water  Yield  Improvement 

DntECT  INTERCEPTION  OF  CLOUD  AND 
FOG  WATER, 

Hawaii  Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
P.  C.  Ekern. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  93-101,  7  fig,  21  ref. 

Descriptors:  *Fog,  *Clouds,  *Orographic  precipi- 
tation, *Interception,  Water  supply  development, 
Water  resources  development,  Water  vapor,  Artifi- 
cial precipitation. 

Direct  interception  of  fog  and  cloud  water  can 
make  a  significant  contribution  to  the  water  budget 
of  an  area.  Quantitive  studies  of  the  potential 
amount  of  fog  interception  depend  on  the  design  of 
a  standardized  catcher.  Louvered  aluminum  shade 
screen  was  used  to  intersect  fog  on  windward  and 
leeward  slope  transects  in  Hawaii.  Results  showed 
that  direct  interception  of  fog  and  cloud  water 


contributed  an  amount  equivalent  to  half  the  rain- 
fall on  the  windward  slopes  in  the  fog  belt;  on  the 
leeward  slopes,  the  interception  was  one-fourth  the 
rainfall.  In  general,  a  summertime  maximum  pre- 
vailed for  interception.  The  areas  with  interception 
are  extensive,  but  the  boundaries  are  sharply  de- 
fined. Above  the  inversion,  interception  falls  off 
rapidly.  Interception  is  negligible  on  slopes  lacking 
the  orographic  or  sea  breeze  cloud.  Selected  ridge 
sites  can  have  interception  of  cloud  and  fog  water 
several  times  the  rainfall  levels.  (See  also  W87- 
06103)  (Geiger-PTT) 
W87-06110 


TRADE-OFFS  BETWEEN  PRTVATE  RAIN- 
WATER CISTERNS  AND  PUBLIC  WATER 
SUPPLY  SYSTEMS, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
Y.  S.  Fok. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  216-221,  4  ref. 

Descriptors:  *Cisterns,  *Water  supply,  *Urban 
areas,  *Municipal  water,  *Cost-benefit  analysis, 
Water  tanks,  Water  supply  development,  Water 
conveyance,  Rain,  Rainfall,  Economic  aspects, 
Cost  analysis,  Storm  water. 

Rainwater  cistern  systems  for  residential  water 
supply  and  other  uses  has  been  practiced  in  Hawaii 
and  many  other  places  for  a  long  time.  However, 
rainwater  cisterns  are  more  expensive  to  the  con- 
sumer than  public  water  systems.  In  the  areas  of 
stormwater  management  in  urban  areas,  energy 
conservation,  and  environmental  and  social  quality 
maintenances,  rainwater  cisterns  fare  better  than 
public  water  supply  systems.  In  locations  where 
there  is  a  shortage  of  public  water  supply  capacity 
or  in  remote  areas,  rainwater  cisterns  may  be  the 
only  feasible  alternative  for  water  supply.  Besides 
residential  uses,  rainwater  cistern  systems  have 
been  used  to  provide  water  for  livestock,  lawn  and 
landscape  maintenance,  swimming  pools,  cooling 
and  fire  protection.  (See  also  W87-06103)  (Geiger- 
PTT) 
W87-06115 

3C.  Use  Of  Water  Of  Impaired 
Quality 

GROWTH  OF  DUCKWEED  AND  NUTRIENT 
REMOVAL  IN  A  PADDY  FTELD  IRRIGATED 
WITH  SEWAGE  EFFLUENT, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-05991 


COLLECTED  REPRINTS,  VOLUME  V:   1978- 
1981. 

Hawaii  Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06103 


GROUNDWATER  RECHARGE  ASPECTS  FOR 
AN  ISLAND  ENVIRONMENT, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06108 


RECLAIMED  SEWAGE  EFFLUENT  FOR  SUG- 
ARCANE PRODUCTION  IN  A  SUBTROPICAL 
AREA, 

Hawaii  Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
L.  S.  Lau,  and  G.  L.  Dugan. 
IN:   Collected   Reprints,   Volume   V:    1978-1981, 
June    1984.    Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  144-153,  2  fig,  13  ref. 

Descriptors:  *Water  reuse,  'Wastewater  irrigation, 
•Wastewater  disposal,  "Irrigation  practices,  *Sug- 
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t 


arcane.  Wastewater  renovation,  Water  demand, 
Land  application,  Land  disposal,  Crop  production, 
Leachates. 

The  island  of  Oahu,  Hawaii  (USA),  where  more 
than  80%  of  the  state's  population  resides,  is  pro- 
jected to  have  a  water  demand  that  will  equal  its 
fully  developed  freshwater  supply  by  the  year 
2000.  It  appears  that  reuse  and  reclamation  are  the 
most  feasible  means  of  water  supplementation  for 
the  insular  environment.  A  recently  completed 
seven-year  field  project  on  Oahu  involving  the 
application  of  a  secondary  sewage  effluent  to 
grassland  and  sugarcane  revealed  that  it  does  not 
have  a  detrimental  effect  on  the  vegetation  or  on 
public  health;  it  serves  as  a  fertilizer  source  and  as 
a  sewage  disposal  method;  the  quality  of  the  leach- 
ate  below  the  root  zone  is  similar  to  agriculture 
practices;  at  least  50%  of  the  applied  liquid  reaches 
the  groundwater  when  the  ridge-and-furrow 
method  or  irrigation  is  used;  and  approximately 
106,000  cu  m/day  (28  mgd)  of  adequate  quality 
treated  sewage  within  an  economically  feasible 
distance  of  sugarcane  lands  is  presently  available 
with  193,000  cu  m/day  (51  mgd)  being  projected 
for  1990.  This  quantity  of  sewage  effluent  should 
be  sufficient  to  irrigate  at  least  1700  and  3090  ha 
(4200  and  7635  acres),  respectively,  of  sugarcane. 
(See  also  W87-06103)  (Author's  abstract) 
W87-06112 


RECYCLING  WASTEWATER  EFFLUENT  FOR 
SUGARCANE  IRRIGATION:  THE  MILBLANI 
PROJECT, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

R.  H.  F.  Young. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.    Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  234-242,  7  ref. 

Descriptors:  *Water  reuse,  'Wastewater  irrigation, 
•Sugarcane,  'Wastewater  disposal,  Wastewater 
renovation,  Land  application,  Crop  yield,  Land 
disposal,  Resources  management,  Irrigation  water, 
Water  supply,  Irrigation  programs,  Recycling. 

The  Mililani  Project,  a  long  term  research  effort 
begun  in  1971,  investigated  the  feasibility  of  recy- 
cling wastewater  effluent  for  sugarcane  irrigation. 
The  initial  phase  of  the  project  consisted  of  the 
application  of  secondary  effluent  on  the  grounds  of 
the  Mililani  Sewage  Treatement  Plant  to  determine 
the  short-term  and  seasonal  changes  in  the  result- 
ant leachate  after  passage  through  a  Hawaiian  agri- 
cultural soil.  Results  showed  that  the  secondary 
effluent  was  suitable  for  irrigation.  Results  of  field 
application  of  the  effluent  to  sugarcane  showed 
that,  with  proper  water  resource  management,  the 
cane  yield  was  the  same  for  effluent-treated  and 
control  fields.  The  second  phase  of  the  project 
evaluated  the  effects  of  applying  differing  ratios  of 
effluent  and  ditch  water  for  the  crop  cycle.  Over- 
all, the  25%  dilution  ratio,  if  total  N  in  the  effluent 
is  controlled  at  <25%  milligrams/liter,  was  found 
suitable  for  irrigation  over  the  entire  crop  cycle. 
Efforts  to  use  chlorinated  effluent  in  drip  irrigation 
systems  met  with  little  success  due  to  plugging  of 
drip  tube  orifices.  (See  also  W87-06103)  (Geiger- 
PTT) 
W87-06117 


WASTEWATER  USE  FOR  IRRIGATION:  A 
CASE  HISTORY  IN  HAW  AH, 

Hawaii   Univ.   at   Manoa,   Honolulu.    Water   Re- 
sources Research  Center. 
L.  S.  Lau. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  302-312,  1  fig,  2  tab,  8  ref. 

Descriptors:  'Wastewater  disposal,  'Wastewater 
irrigation,  'Land  application,  'Water  reuse,  Re- 
claimed water,  Grasses,  Bermudagrass,  Land  dis- 
posal, Surgarcane,  Municipal  wastewater, 
Wastewater  renovation,  Recycling,  Water 
demand. 

By  the  year  2000,  it  is  projected  that  the  island  of 
Oahu,  Hawaii  where  more  than  80%  of  the  state's 
population  resides,  will  have  a  total  water  demand 


that  will  equal  its  high  quality  water  supply.  To 
investigate  a  major  supplemental  source  and  to 
help  meet  irrigation  water  demand,  a  9  yr  field 
project  was  carried  out  on  Oahu  to  develop  recla- 
mation and  reuse  technology  of  municipal  sewage 
effluent  for  application  to  sugarcane  and  grassland. 
Results  of  the  study  showed  that  the  rotation  and 
dilution  methods  for  furrow  application  of  effluent 
maintained  sugar  yield  without  polluting  the 
groundwater.  The  high  technology  required  for 
posttreatment  of  secondary  effluent  for  drip  irriga- 
tion was  economically  unfeasible.  Effluent  applica- 
tion to  Bermudagrass  and  Californiagrass  produced 
a  high  yield  without  polluting  the  groundwater.  In 
1980,  two  sugarcane  plantations  in  water-short  re- 
gions began  using  renovated  wastewater  for  irriga- 
tion purposes.  Usable  effluent  can  supplement 
water  sources  on  Oahu  up  to  65  mgd  in  the  year 
2020,  permitting  irrigation  of  at  least  10,000  acres 
of  sugarcane.  (See  also  W87-O6103)  (Geiger-PTT) 
W87-06121 


NITROGEN  ASPECTS  OF  IRRIGATED  DO- 
MESTIC WASTEWATER, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

G.  L.  Dugan,  P.  C.  Ekern,  and  L.  S.  Lau. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.    Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  313-319,  1  fig,  3  tab,  7  ref. 

Descriptors:  'Wastewater  irrigation,  'Wastewater 
disposal,  'Nitrogen,  'Bermudagrass,  'Sugarcane, 
Nitrates,  Nitrites,  Water  reclamation,  Ammonia, 
Fertilizers,  Water  reuse,  Wastewater  renovation, 
Land  reclamation,  Denitrification,  Leachates, 
Phosphorus,  Nutrients,  Municipal  wastewater. 

The  use  of  secondary  effluent  for  sugarcane  and 
grassland  irrigation  in  Hawaii  was  found  to  be  a 
feasible  method  of  crop  irrigation,  water  conserva- 
tion, and  fertilization.  In  terms  of  groundwater 
protection,  the  oxidizable  forms  of  N  (nitrate  and 
nitrite)  are  essentially  the  only  constituents  that 
are  frequently  found  in  the  leachate  below  the  root 
zone  in  concentrations  of  concern.  The  organic  N 
and  ammonia  N  were  decreased  by  soil  sorption  or 
micro-  and  macroorganisms.  Lysimeter  studies 
were  conducted  to  investigate  an  apparant  N  defi- 
ciency in  Bermudagrass.  Denitrification  by  bacte- 
ria and  the  freeing  of  N  gas  to  the  atmosphere 
were  assumed  to  be  the  causes  of  N  loss.  An 
estimation  of  N  balance  for  field  sugarcane  cultur- 
ing  conditions  showed  that  irrigation  with  undilut- 
ed effluent  added  N  at  rates  far  greater  than  the 
uptake  capability  of  the  cane  and  increased  N  in 
the  percolate  well  above  that  from  ditch-water 
irrigation  once  the  effect  of  commercial  fertilizer 
was  dissipated.  These  findings  emphasize  the  need 
for  N  monitoring  of  both  the  applied  effluent  and 
the  leachate,  and  the  need  for  effluent  dilution  if 
the  N  levels  become  too  high.  (See  also  W87- 
06103)  (Geiger-PTT) 
W87-06122 


EFFLUENT  IRRIGATION  OF  CALIFORNIA- 
GRASS:  N  BUDGET  AND  CROP  YIELDS, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
L.  L.  Handley. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  320-327,  1  fig,  3  tab,  24  ref. 

Descriptors:  'Grasses,  'Crop  yield,  'Wastewater 
irrigation,  'Nitrogen,  'Irrigation  programs,  Crop 
production,  Wastewater  disposal,  Groundwater  re- 
charge, Fertilizers,  Fodder,  Leachates,  Land  dis- 
posal, Nutrients. 

An  effluent  irrigation  management  method  for  Ca- 
liforniagrass was  sought  which  would  minimize 
percolate  N,  while  allowing  maximum  rates  of 
effluent  irrigation.  Large  applications  were  needed 
on  a  small  area  for  the  method  to  be  economical. 
Another  objective  was  to  produce  a  feed  crop 
suitable  for  dairy  cattle.  Eight  percolate-type  lysi- 
meters  were  installed  and  planted  with  slips  of 
Californiagrass  that  were  irrigated  by  drip  pipes 
with  chlorinated,  secondary  effluent.  Water  bal- 
ance, applied  N,  percolate  N,  soil  N,  gaseous  loss 


of  N,  harvested  N  and  crop  productivity  and  qual- 
ity were  evaluated  during  the  experiment.  Results 
showed  that  percolate  N  was  <  10  milligrams/ 
liter.  Effluent  irrigation  provided  good  groundwat- 
er recharge  and  crop  yield.  The  protein  content  of 
the  grass  was  13%  and  the  caloric  intake  4,000 
kcal/kilogram,  making  it  an  excellent  cattle  fodder. 
For  maximum  application  rates,  7.7%  of  applied  N 
went  to  percolate,  13.3%  to  gaseous  loss,  and  79% 
to  crop  uptake.  (See  also  W87-06103)  (Geiger- 
PTT) 
W87-06123 


WASTEWATER  IRRIGATION  FOR  BIOMASS 
PRODUCTION  AND  NITROGEN  REMOVAL, 

Hawaii    Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
L.  L.  Handley. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  346-353,  1  fig,  2  tab,  12  ref. 

Descriptors:  'Grasses,  'Fodder,  'Nitrogen  remov- 
al, 'Wastewater  irrigation,  'Wastewater  disposal, 
Crop  yield.  Fertilizers,  Crop  production,  Nitrogen, 
Biomass,  Lysimeters,  Leachates,  Water  reuse, 
Wastewater  renovation,  Land  disposal,  Nitrates, 
Groundwater  recharge. 

The  total  N  levels  in  Californiagrass  grown  in 
kaolinitic  soil  in  eight  lysimeters  and  irrigated  with 
0,  50  or  100%  secondary  wastewater  effluent  was 
measured.  Results  of  water  balance  measurements 
showed  that  99%  of  applied  water  went  to  perco- 
late, making  this  an  excellent  groundwater  re- 
charge method.  The  Californiagrass  displayed  ex- 
tremely efficient  use  of  N,  eliminating  the  need  for 
secondary  treatment  and  aerobic  digestion  of  N  in 
wastewater.  Even  at  high  rates  of  effluent  applica- 
tion, percolate  N  levels  were  low.  The  method 
produced  large  quantities  of  a  nutritionally  bal- 
anced and  palatable  cattle  fodder.  For  consistent  N 
removal,  the  crop  should  be  harvested  every  6 
weeks.  (See  also  W87-O6103)  (Geiger-PTT) 
W87-06125 


PROBLEMS  AND  RESEARCH  NEEDS  WITH 
SAFE  REUSE  OF  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
B.  B.  Ewing. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  139-165,  2  fig,  37  ref. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, Direct  reuse,  Indirect  reuse,  Wastewater  ef- 
fluents, Potable  water,  Water  resources  develop- 
ment, Water  quality,  Health  effects. 

In  a  sense,  all  waters  are  and  always  have  been 
reused.  That  is  the  nature  of  the  hydrologic  cycle. 
The  indirect  reuse  of  water  in  a  stream  as  upstream 
users  return  a  portion  of  used  water  and  others 
make  use  of  it  downstream  has  been  practiced  as 
long  as  people  have  settled  along  streams.  Reuse,  is 
the  productive  utilization  of  appropriately  treated 
wastewater.  Recycling  is  a  special  case  of  reuse 
wherein  the  wastewater  originates  with  the  user. 
Direct  reuse  is  the  piped  connection  of  a 
wastewater  effluent  to  the  intake  works  of  a  water 
supply  facility.  Indirect  reuse  is  the  abstraction  of 
water  for  productive  use  from  a  natural  surface  or 
underground  source  that  is  fed  in  part  by  discharge 
of  wastewater  effluent.  Most  reuse  of  water  in  the 
United  States  has  been  indirect  reuse,  but  there 
have  also  been  many  examples  of  successful  direct 
nonpotable  reuse.  Much  can  continue  to  be  done 
without  resorting  to  direct  potable  reuse.  There  is 
need  for  water  resources  planning  that  incorpo- 
rates indirect  and  direct  nonpotable  reuse.  Direct 
potable  reuse  is  very  near  to  being  demonstrated  as 
technologically  feasible.  Because  of  uncertainties 
about  health  effects  and  because  there  is  still  much 
public  apprehension  about  it,  direct  potable  reuse 
should  be  limited  to  carefully  controlled  experi- 
ments. Other  alternatives  for  reuse  should  be  de- 
veloped first.  Experimental  potable  reuse  in  South 
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Africa  and  soon  in  Denver,  as  well  as  indirect 
reuse  for  augmenting  public  water  supply  at 
Truckee,  California,  and  Fairfax  County,  Virginia, 
will  provide  valuable  research  opportunities. 
Hopefully  these  experiments  will  be  done  in  such  a 
way  as  to  demonstrate  the  feasibility  of  the  con- 
cept and  to  provide  an  opportunity  to  demonstrate 
that  the  human  health  risks  are  acceptable  so  that 
public  confidence  can  be  fostered.  (See  also  W87- 
06144)  (Lantz-PT) 
W87-06154 


EVAPOTRANSPIRATION     ESTIMATES     DE- 
RIVED FROM  SUBSOJX  SALINITY  DATA, 

Arizona  Univ.,  Tucson.  Dept.  of  Soils,  Water  and 

Engineering. 

For  primary  bibliographic   entry  see  Field   2D. 

W87-06296 


DD7FERENTLAL  MRNA  TRANSCRD7TION 
DURING  SALINITY  STRESS  IN  BARLEY, 

Science  and  Education  Administration,   Albany, 

CA.  Western  Regional  Research  Center. 

S.  Ramagopal. 

Proceedings  of  the  National  Academy  of  Sciences 

of  the  United  States  of  America,  Vol.  84,  No.  1,  p 

94-98,  January  1987.  4  fig,  2  tab,  22  ref. 

Descriptors:  *Imperial  water  use,  *RNA,  'Plant 
tissues,  *Transcription,  *Salinity,  *Salt  tolerance, 
•Barley,  *Plant  physiology,  Chemical  properties, 
Salts,  Environmental  effects,  Sodium  chloride, 
Gels,  Seedlings,  Stress,  Roots,  Electrophoresis, 
Proteins. 

The  molecular  and  genetic  bases  of  salinity  toler- 
ance in  plants  are  not  understood.  Gene  expression 
at  the  mRNA  level  was  investigated  in  a  salt- 
tolerant  and  a  salt-sensitive  genotype  of  barley. 
Seedlings  were  exposed  to  NaCl  stress  and  trans- 
latable mRNAs  were  isolated  from  root  and  shoot 
tissues.  A  reticulocyte  cell-free  system  was  pro- 
gramed with  barley  mRNAs  and  the  in  vitro  prod- 
ucts were  resolved  on  two-dimensional  polyacryla- 
mide  gels  following  isoelectric  focusing  or  none- 
quilibrium  pH  gradient  gel  electrophoresis  in  the 
first  dimension.  The  functional  mRNAs  in  un- 
stressed seedlings  were  qualitatively  almost  indis- 
tinguishable in  the  two  genotypes.  However,  salini- 
ty stress  triggered  differential  transcription  of  spe- 
cific mRNAs  depending  on  genotype  and  tissue.  In 
roots,  12  new  mRNAs  were  induced  that  encoded 
proteins  of  21-34  kDa,  with  pi  range  of  6.1-7.7.  In 
shoots,  the  9  new  mRNAs  coded  for  proteins  of 
18-50.5  kDa,  with  a  pi  range  of  5.4-7.8.  These  new 
stress  mRNAs  represented  one  of  two  main  classes. 
Class  I  consisted  of  mRNAs  shared  by  both  geno- 
types. Class  II  represented  mRNAs  specific  to 
each  genotype;  unique  mRNAs  of  roots  accumu- 
lated preferentially  in  the  salt-tolerant  genotype, 
whereas  those  of  shoots  accumulated  in  the  salt- 
sensitive  genotype.  The  findings  suggest  that  tran- 
scriptional as  well  as  posttranscriptional  mecha- 
nisms regulate  gene  expression  on  barley  during 
salinity  stress.  (Author's  abstract) 
W87-06407 


GENE  INDUCTION  AND  REPRESSION  BY 
SALT  TREATMENT  IN  ROOTS  OF  THE  SA- 
LINITY-SENSITIVE CHINESE  SPRING 
WHEAT  AND  THE  SALINITY-TOLERANT 
CHINESE  SPRING  X  ELYTRIGIA  ELONGATA 
AMPHTPLOn), 

California  Univ.,  Davis.  Dept.  of  Agronomy  and 
Range  Science. 
P.  Gulick,  and  J.  Dvorak. 

Proceedings  of  the  National  Academy  of  Sciences 
of  the  United  States  of  America,  Vol.  84,  No.  1,  p 
99-103,  January  1987,  4  fig,  2  tab,  23  ref. 

Descriptors:  'Impaired  water  use,  *RNA,  'Accli- 
matization, 'Wheat,  'Plant  tissues,  'Salinity,  'Salt 
tolerance,  'Roots,  'Chinese  Spring  wheat,  'Plant 
physiology,  'Chemical  properties,  Gene  induction, 
Gene  repression,  Amphiploids,  Leaves,  Sodium 
chloride,  Electrophoresis. 

An  artificial  amphiploid  from  a  cross  between  sa- 
linity-sensitive bread  wheat  cultivar  Chinese 
Spring    and    highly    tolerant    Elytrigia    elongata 


(Host)  Nevski  (=  Agropyron  elongatum  Host) 
shows  enhanced  salinity  tolerance  relative  to  Chi- 
nese Spring.  Poly(A)(-f )  RNA  was  isolated  from 
the  roots,  expanding  leaves,  and  old  leaves  from 
amphiploid  and  Chinese  Spring  plants  prior  to  and 
after  acclimation  to  high  levels  of  NaCl  in  solution 
cultures.  Two-dimensional  gel  electrophoresis  of 
the  in  vitro  translation  products  was  used  to  com- 
pare these  mRNA  populations.  The  amphiploid 
had  10  mRNA  species  induced  or  enhanced  and  8 
species  repressed  in  root  tissue  during  acclimation 
to  saline  growth  conditions.  These  18  transcripts 
affected  by  salt  treatment  were  also  detected  in 
wheat  roots,  but  only  4  of  these  were  similarly 
regulated.  In  Chinese  Spring  the  acclimation  to 
saline  stress  resulted  in  a  marked  change  in  the 
level  of  expression  of  34  transcripts  in  root  tissue; 
of  these,  26  were  detected  in  the  amphiploid  and 
only  6  were  regulated  as  in  the  amphiploid.  No 
differences  were  seen  in  gene  expression  between 
salt-treated  and  control  plants  in  leaves  and  meris- 
tematic  crowns  and  unexpanded  leaves  of  the  am- 
phiploid. (Author's  abstract) 
W87-06408 


GAS  EXCHANGE  AND  GROWTH  IN  WHEAT 
AND  BARLEY  GROWN  IN  SALT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06532 


USE  OF  CONCENTRATED  MACRONUTRIENT 
SOLUTIONS  TO  SEPARATE  OSMOTIC  FROM 
NACL-SPECIFIC  EFFECTS  ON  PLANT 
GROWTH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06535 


ION  REGULATION  IN  THE  ORGANS  OF  CA- 
SUARINA  SPECDZS  DIFFERING  IN  SALT 
TOLERANCE, 

Australian  National  Univ.,  Canberra.  Dept.  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  21. 
W87-06537 


REDUCTION  BY  GA3  OF  NACL-INDUCED  IN- 
HIBITION OF  GROWTH  AND  DEVELOP- 
MENT IN  SUAEDA  USSURIENSIS, 

Qufu  Teachers  Univ.  (China).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06538 


ROLE  OF  LEAF  AREA  DEVELOPMENT  AND 
PHOTOSYNTHETIC  CAPACITY  IN  DETER- 
MINING GROWTH  OF  KENAF  UNDER  MOD- 
ERATE SALT  STRESS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06539 


owners  to  adopt  water-saving  desert  landscaping. 
Results  of  a  cost-benefit  analysis  suggest  that  the 
program  was  successful  for  single-family  resi- 
dences. It  was  also  found  that  the  program  finan- 
cially favors  multi-family  development  over  single- 
family  residential  housing.  However,  the  program 
may  not  be  sufficiently  publicized  and  may  not 
appeal  to  high-income  home  buyers.  (Author's  ab- 
stract) 
W87-06007 


CONSERVATION  OF  WATER  IN  MUNICI- 
PALITIES, 

Dallas  City  Water  Utilities  Dept.,  TX. 
J.  Stacha. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  213-220. 

Descriptors:  'Water  conservation,  'Municipal 
water,  Public  policy,  Water  use,  Water  use  effi- 
ciency, Metering,  Water  costs. 

Much  has  been  written  and  discussed  on  the  sub- 
ject of  water  conservation.  Now  is  the  time  to  act. 
Municipalities  must  commence  a  well-rounded 
conservation  effort  that  leads  its  citizens  to  a 
common  sense  point  of  view  that  simply  does  not 
tolerate  wasting  water.  This  effort  must  involve  a 
good  public  information  program,  most  important- 
ly, one  in  which  school  children  are  involved; 
must  develop  sound  metering  and  pricing  systems 
supplemented  by  ordinances  and  building  codes; 
must  promote  landscaping  with  low  water  use 
plants;  and  must  encourage  research  on  water 
reuse.  Public  interest  and  enthusiasm  for  this  issue 
is  not  something  that  should  be  turned  on  and  off 
like  a  faucet.  It  should  be  cultivated  steadily  and 
continuously  through  a  variety  of  media,  following 
a  carefully  planned  program  designed  to  achieve 
the  desired  results.  (See  also  W87-06144)  (Lantz- 
PTT) 
W87-06158 


RESIDENTIAL  WATER  DEMAND  FORECAST- 
ING AND  CONSERVATION  PROGRAM  AS- 
SESSMENT: TWO  ECONOMIC  MODELS, 

Pacific  Gas  and  Electric  Co.,  San  Francisco,  CA. 

Dept.  of  Economics  and  Forecasting. 

For  primary  bibliographic   entry  see  Field  6D. 

W87-06256 


SHORT-TERM  FORECASTED  OF  MUNICI- 
PAL WATER  USE  (WITH  APPLICATION  TO 
DROUGHT  CONDITIONS), 

Interstate    Commission    on    the    Potomac    River 

Basin,  Rockville,  MD. 

For  primary  bibliographic   entry  see  Field  6D. 

W87-06257 


METER    TES1TNG    PROGRAM    LEADS    TO 
FAIR  AND  EQUITABLE  WATER  BUSINESS, 

Moore  and  Kling,  Inc.,  Northborough,  MA. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-06548 


3D.  Conservation  In  Domestic  and 
Municipal  Use 

ECONOMIC  EVALUATION  OF  A  REBATE 
PROGRAM  FOR  SAVING  WATER:  THE  CASE 

OF  MESA 

Arizona  Univ.,  Tucson.  Dept.  of  Economics. 
D.  E.  Agthe,  M.  W.  Garcia,  and  L.  Goodnough. 
Journal  of  Environmental  Systems,  Vol  16,  No.  2, 
p  81-86,  1986-87.  5  ref. 

Descriptors:  'Economic  aspects,  'Water  conserva- 
tion, 'Mesa,  Arizona,  'Cost-benefit  analysis, 
♦Public  policy,  Legislation,  Legal  aspects,  Water 
policy,  Conservation,  Case  studies. 

In  July  of  1984,  the  City  of  Mesa,  Arizona  imple- 
mented a  voluntary  water  development  fee  rebate 
program  to  encourage  new   home  builders  and 


METERTNG  OF  CONDOMINIUMS  AND  SUB- 
DIVISIONS, 

Portland  Water  District,  ME. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-06549 


METERTNG  OF  CONDOMINIUMS  AND  SUB- 
DIVISIONS IN  HAVERHILL,  MASSACHU- 
SETTS, 

For  primary  bibliographic  entry  see  Field  6C. 
W87-06550 


METERING  OF  CONDOMINIUMS  AND  SUB- 
DIVISIONS, 

Bridgeport  Hydraulic  Co.,  CT. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06551 
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REMOVAL  OF  CHROMIUM  FROM  INDUS- 
TRIAL EFFLUENTS  BY  ADSORPTION  ON 
SAWDUST, 

Roorkee  Univ.  ( I ndia).  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-05940 


ANAEROBIC  DIGESTION  OF  STILLAGE 
FROM  A  PILOT  SCALE  WOOD-TO-ETHANOL 
PROCESS:  I.  STILLAGE  CHARACTERISA- 
TION, 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 
For  primary   bibliographic  entry   see   Field   5D. 

W87-05954 


ANAEROBIC  DIGESTION  OF  STILLAGE 
FROM  A  PILOT  SCALE  WOOD-TO-ETHANOL 
PROCESS:  H.  LABORATORY-SCALE  DIGES- 
TION STUDD3S, 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-05960 


ANAEROBIC  DIGESTION  OF  WOOL  SCOUR- 
ING WASTEWATER  IN  A  DIGESTER  OPER- 
ATED SEMI-CONTINUOUSLY  FOR  BIOMASS 
RETENTION, 

Sydney  Univ.  (Australia).  Dept.  of  Chemical  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-05976 


OPERATION  OF  A  LABORATORY-SCALE  TU- 
BULAR DIGESTER  ON  PIGGERY  WASTE, 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Sci- 
ence. 

For  primary  bibliographic  entry   see  Field   5D. 
W87-05977 


STUDD3S  ON  SYNTHESIS  OF  ION-EX- 
CHANGE MEMBRANE  FOR  ELECTRODIALY- 
TIC  TREATMENT  OF  BLEACHING  PLANT 
EFFLUENT, 

Indian  Inst,  of  Tech.,  Bombay.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-05985 


CURRENT  AND  FUTURE  ENVIRONMENTAL 
ISSUES  AS  SEEN  FROM  THE  PRTVATE 
SECTOR, 

ABC  Research  Corp.,  Gainesville,  FL. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-06019 


ing  water  body.  Because  water  is  evaporated,  and 
therefore  consumed  in  a  cooling  tower,  there  is  a 
direct  relationship  between  the  relative  consump- 
tion of  water  and  the  relative  use  of  cooling  towers 
for  heat  rejection.  This  trend  toward  lessened  use 
is  evident  throughout  all  manufacturing  sectors. 
The  reasons  for  this  long-term  trend  toward  less 
water  use  by  all  industries  are  complex  and  not 
immediately  obvious.  The  emphasis  on  govern- 
mental regulation  of  the  quantity  and  quality  of 
effluents  is  reflected  in  a  decline  in  the  amount  of 
new  water  taken  in.  Stricter  internal  controls  have 
been  applied  by  industry,  and  more  efficient  proc- 
esses for  separation  and  removal  of  constituents 
from  water  streams  have  been  developed.  As  ef- 
fluents became  cleaner,  they  became  reusable;  less 
new  water  was  required.  Although  industry  in 
general  has  been  responsive  to  a  variety  of  pres- 
sures which  tend  to  lessen  the  amount  of  water 
required  per  unit  of  production,  there  appears  to  be 
a  minimum  amount  of  water  which  will  be  re- 
quired by  each  industry.  The  total  annual  water 
requirements  for  industry  in  Texas  are  estimated  to 
reach  a  total  of  between  4,230,000  and  5,014,000 
acre-ft  in  the  year  2030.  It  is  estimated  that  this 
need  will  grow  more  rapidly  than  the  population. 
(See  also  W87-06144)  (Lantz-PTT) 
W87-06159 


INDUSTRY     AND    THE     ENVIRONMENTAL 
CHALLENGE, 

For  primary  bibliographic  entry   see   Field   5G. 
W87-06197 
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SOIL  WATER  CONDITIONS  AND  YIELD  OF 
TALL  FESCUE,  SWITCHGRASS,  AND  CAUCA- 
SIAN BLUESTEM  IN  THE  APPALACHIAN 
NORTHEAST, 

Science  and  Education  Administration,  University 
Park,  PA.  Northeast  Watershed  Research  Center. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-05966 


REDUCING  SOIL  EROSION  IN  TOBACCO 
FIELDS  WITH  NO  TTLLAGE  TRANSPLANT- 
ING, 

North  Carolina  Dept.  of  Natural  Resources  and 
Community  Development,  Wilmington. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-05967 


ASSESSMENT  OF  ENVIRONMENTAL  IM- 
PACTS OF  SARDA  SAHAYAK  CANAL  IRRIGA- 
TION PROJECT  OF  UTTAR  PRADESH,  GOV- 
ERNMENT, INDIA, 

For  primary  bibliographic  entry  see  Field  6G. 
W87-05995 


number  of  leaves,  dry  plant  weight,  and  dry  total 
weight)  with  days  after  transplanting.  No  relation- 
ship was  found  between  percent  of  total  solids  and 
days  after  transplanting.  The  coefficient  of  deter- 
mination varied  from  0.79  to  0.94,  and  the  regres- 
sion coefficients  were  significant  at  the  5%  level. 
(Author's  abstract) 
W87-06004 


DEVELOPMENT  OF  THE  TWO-DIMENSION- 
AL INTERRILL  FLOW  COMPONENT  FOR 
AGRICULTURAL  RUNOFF  MODELS, 

Kansas  Univ.,  Lawrence.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  2E. 
W87-06096 


STUDY  OF  MANAGERIAL  IRRIGATION  COST 
ESTIMATION  PROCEDURES, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  6C. 
W87-O6101 


CONSERVATION  OF  WATER  IN  AGRICUL- 
TURE, 

High    Plains    Underground    Water    Conservation 
District,  Lubbock,  TX. 
A.  W.  Wyatt. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  239-245. 

Descriptors:  'Agriculture,  'Water  conservation, 
Soil  water,  Soil  horizons,  Water  extraction,  Beef 
tallow,  Irrigation  practices,  Tillage,  Cloud  seeding. 

Various  aspects  of  water  conservation  in  agricul- 
ture are  discussed.  These  are:  (1)  how  much  water 
the  soil  will  hold  at  different  horizons;  (2)  soil  root 
zone  extraction;  (3)  chemical  hormones  and  plants; 
(4)  beef  tallow;  (5)  water  extraction  from  soil;  (6) 
irrigation  scheduling;  (7)  tillage;  (8)  cloud  seeding 
for  rainfall  enhancement;  and  (9)  effective  irriga- 
tion systems.  Other  aspects  of  agricultural  conser- 
vation presented  revolve  around  the  recovery  of 
groundwater  from  soils,  and  establishing  surge  sys- 
tems for  greater  irrigation  efficiency.  (See  also 
W87-06144)  (Lantz-PTT) 
W87-06160 


MANAGEMENT  OF  ACID  SULPHATE  SOJXS 
IN  THE  MUDA  IRRIGATION  SCHEME, 
KEDAH,  PENINSULAR  MALAYSIA, 

Malaysian   Agricultural    Research   and   Develop- 
ment Inst.,  Serdang.  Rice  Research  Branch. 
For  primary   bibliographic   entry  see  Field   5G 
W87-06174 


WATER  CONSERVATION  IN  INDUSTRY, 

Dow  Chemical  U.S.A.,  Freeport,  TX.  Texas  Div. 
W.  F.  Mcllhenny. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  221-237,  5  fig,  7  tab,  13  ref. 

Descriptors:  'Industrial  water,  'Water  conserva- 
tion, Texas,  Water  demand,  Water  supply,  Water 
use,  Saline  water,  Surface  water,  Water  reuse. 

Industry  in  Texas  needs  and  uses  relatively  large 
amounts  of  water.  In  1980,  all  Texas  manufacturing 
required  about  1,520,000  acre-ft  or  8.5%  of  the 
total  amount  of  water  required  for  all  uses  in  the 
state  that  year.  Except  for  natural  gas  and  pulp  and 
paper  mills  (where  other  site  considerations  pre- 
vail) surface  water,  both  fresh  and  saline,  is  the 
major  source  of  water  for  Texas  industry.  Exten- 
sive use  of  saline  water  is  restricted  to  the  coastal 
zone  where  seawater  or  estuarine  water  is  avail- 
able. A  high  proportion  of  the  water  withdrawn 
by  industry  is  not  consumed,  but  is  used  for  once- 
through  cooling  and  then  discharged  into  a  receiv- 


EFFECTS  OF  WATER  APPLICATION  RATES 
AND  PLANTING  DENSITY  ON  GROWTH  PA- 
RAMETERS OF  DRIP  IRRIGATED  ONIONS, 
Puerto  Rico  Univ.,  Rio  Piedras.  Agricultural  Ex- 
periment Station. 

E.  Caraballo,  M.  R.  Goyal,  and  C.  C.  de  Baez. 
Journal   of  Agriculture  of  University  of  Puerto 
Rico,  Vol.  70,  No.  2,  p  135-141.  April  1986.  2  fig,  1 
tab,  2  ref. 

Descriptors:  'Growth,  'Irrigation  effects,  'Drip 
irrigation,  'Application  rates,  'Onions,  'Crop  pro- 
duction. Mathematical  analysis,  Mathematical  stud- 
ies, Regression  analysis,  Irrigation,  Leaves. 

The  effects  of  water  application  rates  and  planting 
densities  were  evaluated  on  growth  parameters  of 
drip  irrigated  onions  in  the  semi-arid  southern 
coast  of  Puerto  Rico.  Water  application  rates  were 
wet,  moist,  and  dry;  planting  densities  were  one 
row  at  7.5  cm  plant  spacing,  two  rows  at  7.5  cm, 
one  row  at  15  cm,  and  two  rows  at  15  cm.  In  all 
plots,  fresh  bulb  weight,  dry  bulb  weight,  and  bulb 
width  were  linearly  correlated  with  days  after 
transplanting.  Quadratic  curves  described  the  rela- 
tionships between  other  growth  parameters  (fresh 
plant    weight,    fresh   total    weight,    plant    height, 


IRRIGATION  EFFKTENCTES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
M.  G.  Bos,  and  J.  Nugteren. 

International  Institute  for  Land  Reclamation  and 
Improvement,  P.O.  Box  45,  6700  AA  Wageningen, 
The  Netherlands.  ILRI  Publication  No.  19,  1983. 
138  p,  20  fig,  14  tab,  10  photo,  4  append. 

Descriptors:  'Irrigation  practices,  'Irrigation  effi- 
ciency, 'Water  use,  Irrigation  canals,  Agriculture, 
Water  transport,  Irrigation  management. 

To  estimate  the  effiency  of  water  use  in  existing  or 
future  irrigation  projects,  the  method  described  in 
this  publication  has  proved  very  suitable.  It  con- 
sists of  estimating  separately  the  application,  distri- 
bution, conveyance,  tertiary  unit  and  irrigation 
system  efficiencies  which,  combined,  give  the 
project  efficiency.  An  important  aspect  of  the 
method  is  that  it  indicates  steps  that  can  be  taken 
to  improve  system  conditions  or  even  to  optimize 
them.  In  an  irrigable  area  where  the  entire  canal 
and  ^itch  system  operates  at  a  near  constant  flow 
rate  so  that  no  division  structures  have  to  be 
manipulated,  the  only  water  losses  will  be  due  to 
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seepage.  In  all  irrigated  areas  where  either  one 
main  crop  (other  than  rice)  or  a  certain  combina- 
tion of  crops  is  cultivated,  the  water  supply  must 
be  adjusted,  sometimes  even  frequently.  A  maxi- 
mum conveyance  efficiency  with  an  average  of 
about  0.88  can  be  attained  if  the  size  of  the  irriga- 
ble area  is  between  approximately  4,000  and  6,000 
ha.  From  the  viewpoint  of  conveyance  efficiency, 
the  optimum  size  of  a  rotational  unit  (i.e.  an  irrigat- 
ed unit  commanded  by  a  canal  on  intermittent 
flow)  lies  between  70  and  300  ha.  It  is  further 
recommended  that  the  main,  lateral,  and  sublateral 
canals  be  operated  on  a  schedule  of  continuous 
flow  and  that  the  area  not  be  divided  into  subrota- 
tional  units.  During  the  entire  season  the  flow  rate 
in  each  of  these  canals  should  be  solely  a  function 
of  the  wtaer  requirement  of  the  commanded  area. 
(Lantz-PTT) 
W87-06234 

IRRIGATION  REQUIREMENTS  FOR  DOUBLE 
CROPPING  OF  LOWLAND  RICE  IN  MALAYA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
G.  A.  W.  Goor,  and  G.  Zijlstra. 
International  Institute  for  Land  Reclamation  and 
Improvement,  P.O.  Box  45,  6700  AA  Wageningen, 
The  Netherlands.  ILRI  Publication  No.  14,  1983. 
56  p,  17  fig,  17  tab,  15  ref,  append. 

Descriptors:  *Irrigation  requirements,  'Double 
cropping,  'Rice,  'Malaya,  Irrigation  practices, 
Rainfall,  Water  supply,  Soil  saturation,  Cultivation, 
Agriculture. 

A  stable  and  regular  irrigation  water  supply  and 
good  water  management  are  prerequisites  for  in- 
creasing rice  production  in  the  countries  of  South 
East  Asia  The  results  of  a  study  of  irrigation  water 
requirements  for  lowland  wet  rice  cultivation  in 
Malaya,  both  in  the  'wet'  main  season  and  in  the 
'dry'  off  season  are  described.  As  rice  cultivation 
and  irrigation  methods  in  most  rice  growing  coun- 
tries in  Asia  are  more  or  less  similar  to  those  of 
Malaya,  this  study  is  believed  to  be  of  interest  to 
many  other  countries  as  well.  The  investigation  of 
the  water  balance  in  two  test  areas  of  10  and  84 
acres,  as  well  as  of  the  irrigation  water  supplied  in 
three  irrigation  projects  of  16,000,  4,500  and  4,100 
acres  with  a  pumped  water  supply,  is  described. 
Summarized  are  the  rainfall  characteristics  of 
Malaya  from  the  irrigation  point  of  view.  Factors 
determining  the  water  requirements  in  rice  fields 
are  analyzed:  water  for  evapotranspiration,  for  per- 
colation, for  establishing  the  water  layer  in  the 
field  and  for  saturation  of  the  soil.  Some  measures 
to  obtain  efficient  distribution  of  water  and  good 
water  control  in  the  off  season  are  discussed.  The 
prospects  of  doulbe  cropping  as  a  permanent 
system  with  regard  to  yield  level  and  soil  condi- 
tions are  presented.  Double  cropping  may  lead  to 
excessive  reduction  in  the  soil  and  decline  in 
yields,  especially  on  soils  with  a  high  organic 
matter  content.  Under  these  conditions  regular  aer- 
ation of  the  soil  between  crops  is  of  the  utmost 
importance.  (Lantz-PTT) 
W87-06235 


the  5-yr  period,  rainfed,  monocropped  wheat 
yielded  an  average  of  3498  kg/ha  compared  to 
2848  kg/ha  for  rainfed,  double-cropped  wheat.  Ir- 
rigated, conventionally  tilled,  monocropped  grain 
sorghum  yielded  an  average  of  5650  kg/ha  com- 
pared to  4866  kg/ha  for  rainfed,  conventionally 
tilled,  monocropped  grain  sorghum.  Irrigated,  no- 
till,  double-cropped  grain  sorghum  yielded  an  av- 
erage of  4976  kg/ha  compared  to  3856  kg/ha  for 
rainfed,  no-till,  double-cropped  grain  sorghum. 
Rainfed,  monocropped  wheat  produced  the  high- 
est net  economic  return  per  hectare  of  any  of  the 
five  cropping  systems.  Net  return  from  rainfed, 
conventionally  tilled,  monocropped  grain  sorghum 
nearly  equalled  that  from  wheat.  Irrigation  in- 
creased the  yields  of  mono-  and  double-cropped 
grain  sorghum  784  and  1120  kg/ha,  respectively. 
Given  these  yields,  the  price  of  grain  sorghum 
would  have  to  increase  from  0.10  to  0.25  and  0.19 
dollarsAg  for  mono-  and  double-cropped  sor- 
ghum, respectively,  before  irrigation  would 
become  economically  feasible.  (Author's  abstract) 
W87-06397 


EFFECTS  OF  WATER  DEFICITS  ON  YDXLD, 
YIELD  COMPONENTS,  AND  WATER  USE  EF- 
FICIENCY OF  KRIGATED  CORN, 

Agricultural    Research    Service,    Bushland,    TX. 

Conservation  and  Production  Lab. 

H.  V.  Eck. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  6,  p 

1035-1040,  November-December  1986.  3  fig,  5  tab, 

20  ref. 

Descriptors:  "Corn,  *Irrigation  effects,  *Water  use 
efficiency,  *Crop  yield,  *Water  deficit,  Plant 
growth,  Plant  physiology,  Evapotranspiration. 

This  paper  reports:  (1)  the  effects  and  timing  and 
duration  of  water  deficit  periods  on  growth  and 
yield  components  of  corn;  (2)  evaluates  the  season- 
al evapotranspiration  requirements  of  corn;  and  (3) 
gives  further  information  regarding  the  adaptation 
of  corn  for  limited  irrigation  in  a  region  of  normal- 
ly high  evaporative  demand  climate  (Bushland, 
Texas).  In  a  4-yr  study,  corn  was  grown  under  five 
irrigation  treatments:  adequate  water,  2-  and  4-wk 
water  deficit  periods  during  vegetative  growth, 
and  2-  and  4-wk  water  deficit  periods  during  grain 
filling.  Water  deficits  imposed  41  days  after  plant- 
ing reduced  leaf,  stalk,  and  ear  yields,  whereas 
those  imposed  55  days  after  planting  reduced  only 
stalk  and  ear  yields.  Deficits  during  vegetative 
growth  reduced  kernel  numbers  but  had  little 
effect  on  weight  per  kernel.  Kernels  were  not 
affected  by  deficits  during  grain  filling  unless 
severe  deficits  were  imposed  early  in  the  period; 
thus,  grain  yield  reductions  were  proportional  to 
reductions  in  weight  per  kernel.  Without  adequate 
water,  seasonal  water  use  averaged  964  mm  on 
graded  furrows  and  834  mm  in  level  borders.  Al- 
though water  use  efficiency  was  sometimes  in- 
creased slightly  when  plants  were  subjected  to 
water  deficits,  limited  irrigation  of  corn  would  not 
be  feasible  on  the  Southern  High  Plains.  (Author's 
abstract) 
W87-06398 


For  primary  bibliographic  entry  see  Field  5B. 
W87-06412 

IRRIGATION  EFFECTS  IN  SIX  WESTERN 
STATES, 

URS  Corp.,  San  Bernardino,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W  87-064 13 

MECHANICAL-HYDRAULIC  DUAL-ACTING 
CONTROLLER  FOR  CANAL  LEVEL  OR  DIS- 
CHARGE RATE, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  8C. 

W87-06414 

SOIX  MOISTURE  FLOW  IN  DRATNAGE-SU- 
BIRRIGATION  SYSTEM, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry   see  Field   2G. 

W87-06415 


MONO-  AND  DOUBLE-CROPPED  WHEAT 
AND  GRAIN  SORGHUM  UNDER  RAINFED 
AND  HtRIGATED  CONDITIONS, 

Sandyland  Experiment  Field,  St.  John,  KS. 

R.  J.  Crabtree,  R.  G  Greenland,  S.  O.  Mehdawi, 

and  P.  L.  Claypool. 

Agronomy  Journal  AGJOAT,  Vol.  78,  No.  6,  p 

986-990,  November-December  1986.  1  fig,  5  tab,  9 

ref. 

Descriptors:  *Wheat,  *Sorghum,  'Cropping,  'Irri- 
gation effects,  'Economic  evaluation,  'Crop  yield, 
Rain,  Tillage,  Productivity,  Food  crops. 

The  present  study  was  conducted  at  Bixby,  Okla- 
homa, from  1980  to  1984,  on  a  Wynona  silt  loam 
soil  (Cumulic  Haplaquolls)  with  0-1%  slope.  Its 
objectives  were  to  compare  yields  and  net  eco- 
nomic returns  of  mono-  and  double-cropped  wheat 
and  grain  sorghum,  where  all  wheat  was  produced 
under  rainfed  conditions  and  where  mono-  and 
double-cropped  grain  sorghum  were  produced 
under  both  rainfed  and  irrigated  conditions.  Over 


EFFECT  OF  ntRIGATED  AGRICULTURE  ON 
GROUNDWATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 

Water  Conservation  Lab. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06409 


EFFECT  OF  IRRIGATION  OF  GROUNDWAT- 
ER QUALITY  IN  CALIFORNIA, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06410 


UlRIGATION    EFFECTS    IN    ARIZONA    AND 
NEW  MEXICO,  BY  G.  V.  SABOL, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06411 


IRRIGATION  EFFECTS  IN  OKLAHOMA  AND 
TEXAS, 


TRIANGULAR  SIDE  WEIRS, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
For  primary  bibliographic  entry  see  Field  8B. 
W87-06416 


EFFECTS  OF  SEDIMENT-LADEN  FLOW  ON 
CHANNEL  BED  CLOGGING, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06417 

SIMULATING  SPRINKLER  PERFORMANCE 
IN  WIND, 

Tennessee  Univ.,  Knoxville.  Dept.  of  Agricultural 

Economics  and  Rural  Sociology. 

E.  D.  Vories,  R.  D.  von  Bernuth,  and  R.  H. 

Mickelson. 

Journal  of  Irrigation  and  Drainage  Engineering 

(ASCE)  JIDEDH,  Vol.   113,  No.   1,  p   119-130, 

February  1987.  4  fig,  1  tab,  18  ref. 

Descriptors:  'Irrigation  efficiency,  'Sprinkler  irri- 
gation, 'Wind  effects,  'Model  studies,  'Mathemat- 
ical equations,  'Sprinklers,  'Simulation,  Simulation 
analysis,  Sprinkling,  Mathematical  studies,  Design 
standards,  Irrigation,  Prediction,  Wetting  pattern. 

The  uniformity  of  irrigation  systems  is  important 
to  efficiency,  yield,  and  economics.  Wind  strongly 
affects  this  uniformity.  A  method  is  presented  for 
simulating  the  operation  of  a  sprinkler  system  in 
wind.  Equations  describing  the  motion  of  airborne 
water  droplets  are  shown.  The  trajectories  of 
water  droplets  ejected  from  a  sprinkler  were  nu- 
merically computed.  Composite  results  led  to  pre- 
dictions of  application  patterns.  Sprinkler  droplet 
size  distribution  was  used  to  predict  the  pattern 
around  a  sprinkler,  and  patterns  were  superim- 
posed to  represent  a  set  (not  continuously  moving) 
system.  Coefficients  of  uniformity  were  then  com- 
puted. The  model  was  validated  by  comparing 
predictions  with  observed  application  patterns.  In- 
dividual and  multiple  sprinkler  tests  were  com- 
pared. The  simulation  system  appeared  to  be  an 
effective  predictor  of  sprinkler  performance  in 
wind.  Use  of  this  type  of  model  can  lead  to  im- 
proved sprinkler  designs,  although  variability  of 
the  wind  vector  affects  the  accuracy  of  prediction. 
(Author's  abstract) 
W87-06418 


CONJUNCTIVE     USE     IN     SEVIER     RTVER 
SYSTEM,  UTAH, 

Provo  City  Water  and  Wastewater  Dept.,  UT. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06419 
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EFFECT  OF  IRRIGATION  MODERNIZATION 
ON  GROUNDWATER  BALANCE:  SOUTH 
COAST  OF  PUERTO  RICO, 

O.  L.  Morris. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  16-19,  1  fig,  21  tab, 
5ref. 

Descriptors:  'Irrigation  practices,  'Groundwater 
budget,  'Puerto  Rico,  Rainfall,  Groundwater  re- 
charge, Alluvium,  Sugarcane,  Agriculture,  Drip 
irrigation,  Groundwater  level. 

Due  to  rain  shadow  effects,  only  35  inches/yr  of 
rain  is  received  on  Puerto  Rico's  narrow  south 
coastal  plain.  Irrigation  is  required  for  most  crops, 
including  sugarcane,  which  has  been  produced  as  a 
monoculture  on  about  50,000  acres  on  the  south 
coastal  alluvium  throughout  most  of  this  century. 
Groundwater  balances  indicate  that  irrigation 
pumping  constitutes  the  predominate  discharge 
from  the  aquifer,  and  that  over  50%  of  all  ground- 
water recharge  is  derived  from  the  deep  percola- 
tion of  excess  irrigation  water.  However,  the  acre- 
age in  sugarcane  production  is  declining  due  to 
unprofitability,  being  supplanted  in  some  areas  by 
alternative  crops  using  drip  irrigation.  Changes  in 
cropping  patterns  and  irrigation  technology  have 
focused  on  the  coastal  area  of  the  Canas,  Descala- 
brado  and  Coamo  watersheds,  between  the  towns 
of  Santa  Isabel  and  Juana  Diaz.  Drip  irrigation 
systems  have  been  installed  on  approximately  4,000 
acres  over  the  past  eight  years  and  installation  on 
another  3,600  acres  is  planned,  all  supplied  exclu- 
sively from  groundwater.  Surface  water  sources 
have  been  avoided  because  of  intermittent  supply 
and  unacceptable  water  quality  including  sediment, 
aquatic  weeds,  plus  household  garbage  and  other 
debris  which  interfere  with  drip  irrigation  equip- 
ment. Irrigation  technology  on  Puerto  Rico's  south 
coast  cannot  be  upgraded  by  simply  installing  new 
technology  on  farms  while  ignoring  the  overall 
impact  on  the  water  budget.  Having  lost  excessive 
storage  capacity  due  to  sedimentation  it  is  now  no 
longer  feasible  to  operate  the  existing  surface 
water  system  as  if  reservoir  storage  were  still  ade- 
quate. Rather,  system  operation  should  be  reorient- 
ed to  maximize  the  amount  of  groundwater  re- 
charge available  from  the  Guayabal  reservoir.  This 
will  permit  groundwater  storage  to  replace  the 
reservoir  storage  which  is  being  lost  to  sedimenta- 
tion, thereby  enabling  acceptable  levels  of  irriga- 
tion service  to  be  maintained  indefinately.  (See  also 
W87-06455)  (Lantz-PTT) 
W87-06459 


CIENCY,  GAS  EXCHANGE  AND  PHOTOSYN- 
THETIC  TISSUE  TEMPERATURES, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06531 


EFFECT  OF  WATER  STRESS  ON  NITROGEN 
NUTRITION  OF  GRAIN  SORGHUM, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Agriculture. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06534 


WATER  USE,  GRAIN  YIELD  AND  OSMORE- 
GULATION IN  WHEAT, 

New   South   Wales   Dept.   of  Agriculture,  Tam- 
worth  (Australia).  Agricultural  Research  Centre. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06536 


SHOOT  AND  ROOT  RESPONSE  TO  WATER 
DEFICITS  IN  RAINFED  LOWLAND  RICE, 

International    Rice    Research    Inst.,    Los    Banos, 
Laguna  (Philippines).  Dept.  of  Agronomy. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06540 


4.  WATER  QUANTITY 
MANAGEMENT  AND 
CONTROL 

4A.  Control  Of  Water  On  The 
Surface 


INVOLVING     HOMEOWNERS     IN     FLOOD 
MITIGATION, 

New  Orleans  Univ.,  LA. 

For  primary  bibliographic  entry  see  Field  6F. 

W87-06070 


METROPOLITAN  FLOOD  LOSS  REDUCTION 
THROUGH  REGIONAL  SPECIAL  DISTRICTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06071 


STUDY  OF  MULTIRESERVOIR  OPERATION 
WITH  MINIMUM  DESIRABLE  FLOW  CON- 
STRAINTS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

For  primary  bibliographic  entry  see  Field  6A. 
W87-06093 


PROBLEMS  IN  RECLAIMING  AND  MANAG- 
ING TIDAL  LANDS  OF  SUMATRA  AND  KALI- 
MANTAN, INDONESIA, 
Euroconsult,  Arnhem  (Netherlands). 
For  primary   bibliographic   entry  see   Field   5G. 
W87-06180 


SNOTEL    DATA    ACQUISITION    SYSTEM:    A 
TOOL  IN  RUNOFF  FORECASTING, 

Soil  Conservation  Service,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06242 


AUTOMATED  DATA  ACQUISITION  TECH- 
NIQUES FOR  FORECASTING  PACIFIC 
NORTHWEST  RIVERS, 

National  Weather  Service,  Portland,  OR.  North- 
west River  Forecast  Center. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06243 


EFFECTS  OF  RUNOFF  FORECASTING  ON 
COLORADO  RIVER  OPERATIONS  AT 
HOOVER  DAM, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06244 


VALUE  OF  RAINFALL  ESTIMATES  IN  RES- 
ERVOIR MANAGEMENT  FOR  FLOOD  CON- 
TROL, 

Oklahoma  Climatological  Survey,  Norman. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06245 


FLOOD  FORECASTING  FOR  A  POTENTIAL 
SPUHT  LAKE  DEBRIS  DAM  BREAK, 

National  Weather  Service,  Portland,  OR.  North- 
west River  Forecast  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06246 


FARM  WATER  REQUIREMENT, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 
S.  Y.  Liong. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  125-128,  4  tab,  3 
ref. 

Descriptors:  'Water  use,  'Farming,  Agriculture, 
Irrigation  practices,  Evapotranspiration,  Computer 
models,  Model  studies,  Mathematical  studies. 

In  the  determination  of  farm  water  requirements, 
as  a  part  of  irrigation  engineering,  the  work  in- 
volved is  very  tedious  and  time  consuming.  Even 
in  areas  with  the  same  climatic  conditions,  a  great 
number  of  repetitive  works  are  required  to  com- 
pute the  farm  water  requirement  for  different  types 
of  crop  planted  at  different  times  of  the  year.  The 
objective  of  this  paper  is  to  describe  a  computer 
model  which  circumvents  this  seemingly  endless 
repetition  of  computation  for  farm  water  require- 
ments. Parameters  used  to  compute  the  farm  water 
requirement  are:  (1)  reference  evapotranspiration; 
(2)  crop  factors;  (3)  consumptive  use;  (4)  cropping 
intensity;  and  (5)  percolation.  (See  also  W87-06455) 
(Lantz-PTT) 
W87-06481 


GLAUCOUSNESS  IN  WHEAT:  ITS  DEVELOP- 
MENT AND  EFFECT  ON  WATER-USE  EFFI- 


STORMWATER  MANAGEMENT  IN  KANSAS: 
AN  EVALUATION  OF  CURRENT  PRACTICES, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

B.  M.  McEnroe  and,  and  R.  L.  Smith. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  131769/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Contribution  No.  248,  September  1985.  75  p, 
8  fig,  1  tab,  26  ref,  3  append.  Contract  No.  14-08- 
0001-G907,  Project  No.  USGS  G907-23. 

Descriptors:  'Kansas,  'Stormwater  management, 
•Storm  sewers,  'Floodplain  management,  Storm- 
water,  Flooding,  Detention  reservoirs,  Urban 
areas,  Urban  hydrology,  Technology. 

This  study  had  two  objectives:  (1)  to  evaluate  the 
current  stormwater  management  practices  of 
Kansas  cities  and  (2)  to  identify  related  technology 
transfer  needs.  Information  was  obtained  from  all 
Kansas  cities  with  populations  over  10,000.  The 
following  major  issues  are  examined:  (1)  storm- 
water problems,  (2)  planning  practices,  (3)  flood- 
plain  management,  (4)  detention  policies,  (5)  tech- 
nical criteria  and  state-of-the-art  practices  nation- 
wide. Two  noteworthy  local  programs  are  exam- 
ined in  detail.  The  report  also  responds  to  some  of 
the  technology  transfer  needs  identified  in  the 
study.  Some  basic  institutional  and  technical  issues 
are  reviewed,  and  the  strengths  and  weaknesses  of 
several  hydrologic  design  methodologies  are  exam- 
ined. (McEnroe-KS  U.) 
W87-06092 


SOME  ISSUES  IN  ASSESSING  THE  ACCURA- 
CY OF  HYDROLOGIC  FORECASTS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  6B. 
W87-06250 


ANALYSIS  OF  SEASONAL  VOLUME 
STREAMFLOW  FORECAST  ERRORS  IN  THE 
WESTERN  UNITED  STATES, 

Soil  Conservation  Service,  Portland,  OR. 
For  primary  bibliographic  entry  see  Field  2E. 
W87-06251 


DEVELOPMENT  OF  INTEGRATED  SURFACE 
AND  GROUND  WATER  MANAGEMENT  IN 
ULINOIS, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Land  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  4B. 
W87-06291 


RIVER  RESPONSE  TO  INTER-BASIN  WATER 
TRANSFERS:  CRAIG  GOCH  FEASIBILITY 
STUDY, 

University   of  East   Anglia,   Norwich  (England). 

School  of  Environmental  Sciences. 

R.  D.  Hey. 

Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 

407-421,  July  1986.  5  fig,  2  tab,  5  ref. 
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WATER  QUANTITY  MANAGEMENT  AND  CONTROL— Field  4 
Control  Of  Water  On  The  Surface— Group  4A 


Descriptors:  'Catchment  areas,  *Reservoir  re- 
leases, 'Rivers,  *Erosion,  *Craig  Goch  reservoirs, 
Flow,  Stability,  Sediment  transport,  Reservoirs, 
River  basins,  Watersheds,  Basins,  Storage. 

Catchment  development  programs  can  significant- 
ly affect  upland  river  stability.  Changes  in  flow 
regimes  and  sediment  transport  rates  occasioned 
by  such  activity  can  result  in  systematic  erosion 
and  deposition  along  the  river.  An  investigation 
was  carried  out  as  part  of  Craig  Goch  reservoir 
development  feasibility  study  on  the  effect  of  pro- 
posed releases  from  the  reservoir  on  the  stability  of 
the  rivers  Wye,  Dulas  and  Severn.  Dominant  dis- 
charge concepts  indicate  that  regulation  will  not 
affect  the  natural  stability  of  the  channel  provided 
that  releases  do  not  Increase  the  frequency  of 
flows  above  bed  material  transport  and  bank  ero- 
sion thresholds.  Any  increase  in  the  frequency  of 
such  flows  will  cause  unnatural  instability.  Stand- 
ard field  techniques  were  used  to  determine  the 
critical  threshold  discharge  for  movement  of  the 
surface  bed  material.  These  data  helped  in  the 
identification  of  the  sections  of  channel  which 
would  experience  erosion  or  deposition  as  a  result 
of  river  regulation.  Test  releases  from  the  Clywe- 
dog  reservoir  confirmed  the  results  of  the  investi- 
gation on  the  river  Severn.  (Author's  abstract) 
W87-06308 


EQUIVALENCE  OF  THE  SEQUENT  PEAK  AL- 
GORITHM AND  THE  LINEAR  PROGRAM- 
MING METHOD  FOR  DETERMINING  THE 
CAPACITY  OF  A  SINGLE  RESERVOIR, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06382 


SODL  MOISTURE  FLOW  IN  DRAINAGE-SU- 
BIRRIGATION  SYSTEM, 

University  Coll.,  Dublin  (Ireland).  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   2G. 

W87-06415 


RUNOFF   DISPOSAL    IN    THE   LIMESTONE 
REGION  OF  NORTHERN  P JR., 
Geotec,  Caparra  Heights,  PR. 
J.  C.  Agrelot. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
San  Juan,  Puerto  Rico.  1985.  p  26-29,  2  fig,  6  ref. 

Descriptors:  *Storm  runoff,  *Urban  runoff  dispos- 
al, *Runoff,  'Limestone,  'Puerto  Rico,  Karst, 
Sinkholes,  Aquifers,  Storm  water,  Water  quality 
control,  Drainage. 

The  sinkholes  and  weathered  limestone  under  the 
north  coast  karst  terrain  of  Puerto  Rico  can  be 
used  as  means  of  disposing  storm  water  runoff. 
Nature  has  provided  a  landscape  which  can  effec- 
tively collect  and  direct  runoff  into  the  underlying 
limestone  aquifer.  A  number  of  projects  have  been 
built  using  one,  or  a  combination  of  the  described 
runoff  disposal  methods.  Although  these  alterna- 
tives are  successful  in  disposing  of  the  storm  water 
runoff,  further  consideration  should  be  given  to 
pollution  control.  Another  recommendation  is  that 
further  studies  should  be  conducted  on  the  capac- 
ity of  a  sinkhole  or  drainage  well  to  drain  water. 
This  may  reduce  the  need  for  using  retention 
basins  to  compensate  for  the  volume  of  water  that 
exceeds  the  capacity  of  the  sinkhole  or  drainage 
well.  (See  also  W87-06455)  (Lantz-PTT) 
W87-06461 


HYDROLOGIC     SOLUTION     FOR     URBAN 
FLOODING  IN  TERESINA,  BRAZIL, 

J.  Sanchez,  and  M.  S.  Lopes. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  109-113,  3  fig,  1  tab, 
5  ref. 

Descriptors:      'Urban      hydrology,      'Teresina, 
•Brazil,  'Flooding,  'Flood  control,  Rainfall-runoff 


relationships,  Flood  hydrographs,  Pumping,  Flood 
damage,  Urban  planning. 

The  city  of  Teresina  lies  in  the  semiarid  region  of 
the  Brazilian  northeast  and  is  periodically  flooded 
due  to  intense  rainfall,  especially  over  some  urban 
areas  settled  by  low  income  populations,  thus  pre- 
venting normal  economic  activities  over  long  time 
periods.  This  situation  is  partially  caused  by  a 
protection  dike  along  the  Parnaiba  River,  which 
although  it  prevents  the  river  from  overflowing  its 
banks,  does  not  allow  the  rain  water  to  run  off 
freely.  The  problem  is  worsened  by  the  fact  that 
the  subsoil  consists  of  clay  strata  which  practically 
eliminate  infiltration  and  by  the  lack  of  a  mecha- 
nism to  pump  off  the  water  which  has  accumulat- 
ed. Since  it  was  considered  that  there  was  little 
likelihood  of  implementing  a  feasible  pumping 
system  for  44.5  cu  m/sec,  a  comparative  analysis 
was  made  to  study  the  effects  of  a  smaller  capacity 
system  allowing  temporary  flooding  of  sub-area  12 
(which  is  the  focal  point  of  the  problem),  and 
which  allows  an  estimate  of  the  resultant  damages 
caused  by  the  inactivity  period  to  which  the  affect- 
ed population  is  subject.  The  results  are  presented, 
and  the  flood  duration  times  are  compared  with 
and  without  damping,  considering  the  pumping 
capacity  available  in  the  system.  It  is  expected  that 
this  tool  will  render  decision-making  easier.  (See 
also  W87-06455)  (Lantz-PTT) 
W87-06478 


AQUATIC  BIOTA  ASSOCIATED  WITH  CHAN- 
NEL STABILIZATION  STRUCTURES  AND 
ABANDONED  CHANNELS  IN  THE  MIDDLE 
MISSOURI  RIVER, 

Iowa  Cooperative  Fishery  Research  Unit,  Ames. 
G.  J.  Atchison,  R.  W.  Bachmann,  J.  G.  Nickum,  J. 
B.  Barnum,  and  M.  B.  Sandheinrich. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg,  MS.  Technical  Report  E-86-6,  July  1986. 
Final  Report.  96  p,  8  fig,  26  tab,  54  ref. 

Descriptors:  'Channel  stabilization,  'Environmen- 
tal effects,  'Missouri  River,  'Aquatic  life,  Fish, 
Water  quality,  Abandoned  channels,  Dikes. 

Biological  and  physical  data  were  collected  from 
main-stem  habitats  on  the  Missouri  River  between 
river  miles  661  and  678  during  1983.  Sampling  was 
conducted  to  describe  water  quality  and  fish  and 
benthic  macroinvertebrate  populations  associated 
with  dike,  revetment,  and  abandoned  channel  habi- 
tats. Water  quality  measurements  were  rather  uni- 
form, except  for  some  small  occurrences  between 
some  measurements  made  in  the  abandoned  chan- 
nels and  those  in  the  main  river,  indicating  a  well- 
mixed  system.  Thirty-nine  fish  species  comprised 
the  juvenile  and  adult  catch.  The  revetted  bank 
samples  were  dominated  by  larger  species,  such  as 
the  blue  sucker  and  flathead  catfish.  The  dike  field 
had  a  similar  assemblage  of  larger  species  with  blue 
sucker,  channel  catfish,  flathead  catfish,  and  gol- 
deye  predominating.  The  dike  fields  also  provided 
habitat  for  a  wide  variety  of  minnows.  The  aban- 
doned channels  yielded  the  greatest  species  rich- 
ness and  overall  greatest  numbers  of  fish.  The 
overall  abundance  of  fish  larvae  in  the  abandoned 
channels  was  much  higher  than  in  the  main  chan- 
nel and  the  catch  was  dominated  by  sunfishes  and 
gizzard  shad.  The  main  channel  habitats  were 
found  to  be  of  importance  for  freshwater  drum, 
carp  suckers,  and  common  carp.  Peak  times  of 
larval  fish  abundance  occurred  between  early  June 
and  mid-August.  There  were  differences  in  the 
densities  and  taxonomic  composition  of  the  benthic 
invertebrate  communities  in  the  different  habitats. 
The  abandoned  channel  habitats  were  character- 
ized by  fine  sediment  particles,  high  benthos  densi- 
ties, and  lower  number  of  taxa  than  found  on  the 
rock  substrate  of  the  dikes  and  revetments.  The 
dike  pool  habitats  were  characterized  by  high  cur- 
rent velocities,  a  diversity  of  sediment  types,  and 
low  benthic  diversity.  The  dikes  and  revetments 
were  similar  in  having  large  rock  substrates  and 
high  current  velocities.  Attached  forms  such  as 
Hydra  were  important  as  were  other  invertebrates 
commonly  associated  with  coarse  substrates  (cad- 
disflies,  stoneflies,  and  clinging  mayflies).  (Au- 
thor's abstract) 


W87-06524 


RESERVOIR  SHORELINE  REVEGETATION 
GUIDELINES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
H.  H.  Allen,  and  C.  V.  Klimas. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg, MS.  Technical  Report  E-86-13,  November 
1986.  Final  Report.  87  p,  38  fig,  4  tab,  42  ref. 

Descriptors:  'Reservoirs,  'Revegetation,  'Stand- 
ards, 'Shoreline  cover,  'Lake  Oahe,  'Lake 
Texoma,  'Lake  Wallula,  Economic  aspects,  Shore 
protection,  Vegetation. 

As  part  of  the  Environmental  and  Water  Quality 
Operational  Studies  Program,  three  reservoirs 
were  selected  for  investigating  the  feasibility  of 
establishing  vegetation  on  shorelines  subject  to 
varying  water  levels.  Study  sites  were  established 
at  Lake  Oahe,  South  Dakota;  Lake  Texoma,  Okla- 
homa/Texas; and  Lake  Wallula,  Oregon/Washing- 
ton. This  report  synthesizes  the  results  of  the  reve- 
getation trials  at  these  study  sites  and  pertinent 
revegetation  concepts  reported  elsewhere.  Guide- 
lines for  developing  vegetation  on  reservoir  shore- 
lines having  fluctuating  water  levels  are  presented 
in  five  parts:  (a)  planning,  (b)  site  preparation,  (c) 
planting,  (d)  post-planting  operations  and  mainte- 
nance, and  (e)  costs.  Emphasis  is  placed  on  re- 
duced costs,  proper  planning,  procurement  of  plant 
materials,  appropriate  planting  times  and  methods, 
and  special  planting  techniques  for  erodible  shore- 
lines. (Author's  abstract) 
W87-06527 


ALGICTDAL  PROPERTIES  OF  ACACIA  NILO- 
TICA, 

Agricultural       Research      Council,       Khartoum 

(Sudan).  Dept.  of  Phytochemistry. 

S.  M.  H.  Ayoub. 

Aquatic  Botany  AQBODS,  Vol.  23,  No.  4,  p  389- 

390,  February  1986.  3  ref. 

Descriptors:  'Algicides,  'Algal  control.'Acacia, 
'Biological  weed  control,  Artificial  ponds,  Algae, 
Tannins,  Pesticides,  Weed  control,  Sudan. 

The  algicidal  activity  of  aqeuous  extracts  of  the 
pods  of  Acacia  nilotica  was  tested  in  artifical 
ponds.  Addition  of  20-40  ppm  of  the  extract  caused 
complete  disappearance  of  the  algae  within  4  days; 
concentrations  of  60-100  ppm  caused  the  same  in  3 
days;  concentrations  of  120-200  ppm  had  the  same 
result  in  2  days.  Algae  belonging  to  the  genera 
Rivularia,  Oscillatoria,  Spirufina,  Chroococcus, 
Microcystis,  Pediastrum,  Coelastrum,  Spirogyra, 
Cosmarium,  Closterium,  Euglena,  and  Cyclotella 
were  successfully  controlled  with  this  extract. 
(Authors's  abstract) 
W87-06599 


HISTORY  OF  THE  RECLAMATION  OF  THE 
WESTERN  FENLANDS  AND  OF  THE  ORGA- 
NIZATIONS TO  KEEP  THEM  DRAINED, 

Vrije  Univ.,  Amsterdam  (Netherlands).  Faculty  of 
Law. 

H.  van  der  Linden. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  42-73,  8 
fig,  15  ref. 

Descriptors:  'Land  reclamation,  'Fens,  'Holland, 
'Drainage  practices,  'Polders,  Peat  bogs,  Drain- 
age programs,  Drainage  systems,  Surface  drainage, 
Drainage  districts,  Drainage  canals,  Drainage  pat- 
terns, Drainage  ditches,  History,  Political  aspects, 
dikes,  Dunes,  Dams,  Sluices,  Jurisdiction. 

The  fossil  coastal  barriers  behind  the  dunes  in  the 
north  of  Holland  were  already  settled  in  the  8th 
century  AD.  The  wild  fenlands  in  the  province  of 
North  Holland  were  occupied  by  the  second  half 
of  the  10th  century  as  evidenced  by  the  payment 
records  of  bodding  (taxes)  to  the  count.   Land 
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reclamation  at  this  time  was  by  means  of  drainage 
ditches.  The  Holland-Utrecht  lowland  plain  was 
thought  to  have  been  reclaimed  in  the  1 1th  and  12 
centuries  by  a  system  of  localized  dikes  and  sluices. 
Dutch  immigrants  brought  their  system  of  parcelli- 
zation  for  settlement  and  land  reclamation  to  Ger- 
many in  the  earlier  part  of  the  11th  century.  The 
discovery  that  grain  could  grow  in  the  fenlands 
paved  the  way  for  the  Big  Reclamation  which 
lasted  until  the  14th  century.  After  1150  AD,  the 
water  problems  of  the  plain  required  the  construc- 
tion and  maintenance  of  large  regional  water- 
works. This,  coupled  with  the  disappearance  of 
wild  fenland  brought  about  the  need  for  a  more 
elaborate  social  structure  and  taxation  system.  In 
the  12th  century,  regional  waterboards  came  into 
existence  to  maintain  dikes,  dams  and  drainage 
ditches.  Cooperation  between  waterboards  was 
evident  during  the  13th  century.  During  the  14th, 
15th,  and  16th  centuries  the  more  powerful  water- 
boards  took  over  the  supervision  of  the  local  wa- 
terboards. By  the  14th  century  most  of  the  water- 
boards  had  official  charters  to  fulfill  their  duties. 
The  late  Middle  Ages  saw  the  second  manifesta- 
tion of  the  Dutch  waterboard:  the  polder.  Polders, 
a  group  of  lands  brought  together  by  the  need  for 
better  drainage,  could  be  judicial  or  technical  in 
nature.  The  polders  created  their  own  laws  and 
grew  in  importance  up  to  the  20th  century.  Drain- 
age windmills  introduced  in  the  15th  century 
helped  to  reclaim  more  land,  some  from  the  big 
lakes  in  North  Holland,  for  the  polders.  Changes  in 
the  Dutch  constitution  in  1840  shifted  power  from 
the  waterboards  to  the  provincial  government.  The 
idea  of  organizing  the  lower  authorities  on  a  larger 
scale  has  grown  since  the  end  of  World  War  II. 
(See  also  W87-06622)  (Geiger-PTT) 
W87-06625 


COMPARATIVE  NOTE  ON  THE  EXPLOITA- 
TION AND  DRAINING  OF  THE  PEAT  FENS 
NEAR  THE  WASH, 

J.  R.  Ravensdale. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  74-84,  1 
fig,  18ref. 

Descriptors:  *Fens,  'Land  reclamation,  'Peat 
bogs,  'Polders,  'Drainage  practices,  Drainage  ef- 
fects, Peat  soils,  Peat,  Drainage  canals,  Drainage 
programs,  Drainage  ditches,  Surface  drainage,  His- 
tory, Political  aspects,  Agriculture,  Bogs,  Farming, 
Pastures,  Drainage  patterns. 

Settlement  of  the  fenlands  of  the  Wash  was  not 
extensive  until  the  10th  century  AD.  Details  of 
land  reclamation  are  found  in  seigneurial  records. 
Use  of  the  fens  as  pasturelands  led  to  their  later 
suitability  for  farmlands.  As  draining  became  in- 
creasingly effective,  and  as  drying  fen  was  cleared, 
shrinkage  and  wastage  of  peat  accelerated.  As  the 
supply  of  peat  continued  to  shrink,  more  water  had 
to  be  lifted  from  fields  into  rivers  that  now  ran 
above  them.  The  use  of  windmill  pumps  proliferat- 
ed by  the  17th  century.  From  the  Lynn  Law  of 
1630,  through  the  Pretended  Act  of  1649,  to  the 
General  Draining  Act  of  1663,  a  unified  and  com- 
prehensive scheme  for  draining  seemed  possible. 
Before  the  middle  of  the  18th  century,  local  inter- 
nal drainage  boards  were  being  set  up  by  Parlia- 
ment with  authority  equivalent  to  that  in  polders. 
In  recent  years,  a  series  of  measures  have  reorga- 
nized drainage  authorities,  setting  up  first  river 
catchment  boards,  and  finally  Regional  Water  Au- 
thorities. The  rate  of  disappearance  of  the  peat 
depends  partly  on  the  effectiveness  of  the  drainage 
to  which  it  is  subjected,  and  the  method  of  hus- 
bandry used.  Archaeological  work  suggests  that 
the  fenlands  of  Englnad  contain  a  type  of  earth- 
work which  most  likely  resulted  from  planned 
reclamation  in  the  13th  century.  Drainage  districts 
contain  a  scale  smaller  than  the  blocks  produced 
by  the  Dutch-Frisian  system.  The  pattern  is  that  of 
a  large  area  of  reclaimed  land  added  on  to  an  older 
arable  system.  (See  also  W87-06622)  (Geiger-PTT) 
W87-06626 


WATER  MANAGEMENT  IN  THE  WESTERN 
NETHERLANDS, 

Agricultural  Univ.,  Wageningen  (Netherlands). 


W.  H.  van  der  Molen. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  106-121,  7 
fig,  6  ref. 

Descriptors:  'Land  reclamation,  •Peat  bogs,  'Pol- 
ders, 'Water  management,  'The  Netherlands, 
Lakes,  Peat  soils,  Surface  drainage,  Pumping, 
Drainage  ditches,  Drainage  canals,  Peat,  Drainage 
practices,  History,  Water  level,  Dikes,  Dams, 
Bogs,  Subsidence. 

The  water  management  system  of  the  Western 
Netherlands  is  almost  entirely  artificial  and  ex- 
tremely complicated.  In  Roman  times,  few  people 
lived  in  this  area,  most  of  them  along  the  main 
rivers  Oude  Rijn  and  Vecht.  In  the  10th  century, 
colonization  of  the  area  took  place  after  the  con- 
struction of  drainage  ditches.  When  the  Oude  Rijn 
river  became  clogged  around  the  year  1150  AD, 
the  drainage  of  the  area  was  disturbed  and  a  dam 
was  built  to  block  the  discharge  of  the  upstream 
lands.  Around  1200,  dams  and  dikes  were  built 
along  the  coast  with  sluices  to  provide  drainage  at 
low  tide.  The  unified  system  of  former  rivers, 
natural  lakes  and  canals  was  known  as  a  boezem. 
As  more  peat  was  reclaimed  and  subsidence  (a 
lowering  of  the  land  level)  increased,  drainage  in 
the  boezems  became  more  difficult.  Polders  were 
established  with  water  levels  lower  than  the  boe- 
zems. Windmills  were  used  extensively  to  pump 
water  by  the  15th  century.  Peat  provided  the 
growing  cities  with  fuel  up  until  the  20th  century. 
Where  peat  was  extensively  farmed,  small  lakes  or 
plas  were  formed.  The  meer  or  natural  lakes  acted 
as  a  large  store  during  times  of  excess  water  in  the 
boezem  system.  Windmills  operating  in  series  were 
used  to  drain  both  natural  and  artificial  lakes  to 
increase  farmlands.  Draining  the  natural  lakes  de- 
creased the  storage  capacity  of  the  boezem.  The 
artificial  reopening  of  the  Oude  Rijn  near  Katwijk 
provided  compensation  for  the  lost  storage  capac- 
ity that  resulted  from  draining  the  Haarlemmer- 
meer.  As  a  result  of  this  long  historical  develop- 
ment three  groups  of  water  management  systems 
have  emerged:  tile-drainage  of  the  deep  polders; 
drainage  ditches  of  the  grassland  polders,  and 
pumping  stations  of  the  boezem.  (See  also  W87- 
06622)  (Geiger-PTT) 
W87-06628 


WATER  MANAGEMENT  OF  NORTHWEST- 
ERN GERMAN  PEATLANDS, 

Niedersaechsisches    Landesamt    fuer    Bodenfors- 
chung,  Bremen  (Germany,  F.R.).  Bodentechnolo- 
gisches  Inst. 
R.  Eggelsmann. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  122-129,  4 
fig,  2  tab,  5  ref. 

Descriptors:  'Water  management,  'Land  reclama- 
tion, 'Peat  bogs,  'Germany,  'Surface  drainage, 
Sluices,  Peat  soils,  Soil  profiles,  Bogs,  History, 
Drainage  ditches,  Fens,  Cultivation,  Water  table, 
Drainage  practices,  Subsidence,  Dikes,  Pumping, 
Subsoil,  Sea  level,  Land  use. 

In  Northwestern  Germany,  peatland  reclamation 
began  some  centuries  later  than  in  The  Nether- 
lands. Three  different  water  management  strategies 
are  defined  for  the  three  typical  peat  areas  of  this 
region.  In  the  non-cutover  raised  bog  which  lies 
between  Hamburg  and  Bremen,  the  first  shallow 
drainage  took  place  around  1875  in  connection 
with  railway  construction.  Drainage  with  tile 
drains  was  established  by  the  early  20th  century 
when  fields  were  used  for  pasture  and  farming.  In 
the  1930's,  sand-mixed  cultivation  took  place  with 
Dutch  fen  cultivation  or  deep  ploughing.  In  the 
1960's,  small  pumping  stations  were  established 
and  deep  ploughing  of  shallow  peat  layers  was 
practiced.  In  the  southeastern  part  of  the  Dutch- 
German  peat  district  Bourtanger  Moor,  the  raised 
bogs  of  the  Twist  and  Schoeninghsdorf  contain 
slightly  decomposed  Sphagnum  peat  above  strong- 
ly decomposed  Sphagnum  peat.  In  1875,  the 
South-North-Channel  was  constructed  for  drain- 
age and  shipping.  In  1890,  open  ditches  and 
German  raised  bog  cultivation  for  farming  took 


place  in  the  Schoeninghsdorf;  industrial  peat  cut- 
ting for  fuel,  litter  and  soil  improvement  was  prac- 
ticed in  the  Twist.  Low  moor  (fen)  and  raised  bog 
profiles  are  found  in  Moorriem  near  the  county 
town  Brake  at  the  river  Weser  between  the  North 
Sea  and  Bremen.  In  1880,  drainage  by  sluices 
became  better,  and  German  raised  bog  cultivation 
for  farming  was  begun.  By  1950,  grassland  for 
pasture  was  preferred  after  subsidence  and  oxida- 
tion occurred.  In  1955,  a  main  pumping  station  for 
drainage  along  the  dikes,  and  substations  for  sub- 
drainage  were  constructed.  Subdrainage  with  tile 
drains  occurred  in  1960  and  subdrainage  with 
PVC-drains  took  place  in  1970.  For  peat  grassland 
a  water  table  in  spring  of  between  60  and  80  cm 
below  soil  surface  is  required.  For  sand-mixed  cul- 
tivation a  ditch  water-level  of  20  cm  below  deep 
plough  furrow  in  the  sand  subsoil  is  needed.  In  the 
last  few  decades  in  peat  grassland,  the  peat  density 
has  been  compressed  by  subsidence,  traffic  with 
farm  machinery,  and  dairying.  Peatlands  without 
agricultural  use  and  high  bogs  are  now  protected 
by  nature  conservation  measures.  (See  also  W87- 
06622)  (Geiger-PTT) 
W87-06629 


DRAINAGE  AND  BEHAVIOUR  OF  PEAT 
SOILS, 

Instituut  voor  Cultuurtechniek  en  Waterhuishoud- 
ing,  Wageningen  (Netherlands). 
C.  J.  Schothorst. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  130-163,  17 
fig,  1 1  tab,  6  ref. 

Descriptors:  'Peat  soils,  'Peat  bogs,  'Drainage 
practices,  'Soil  water,  'Soil- water-plant  relation- 
ships, Subsidence,  Peat,  Agriculture,  Drainage 
ditches,  Drainage  programs,  Nitrogen,  Fertilizers, 
Water  level,  Surface  drainage,  Moisture  tension, 
Soil  moisture  retention,  Irrigation  effects. 

Drainage  experiments  were  carried  out  on  the 
western  peat  area  of  the  experimental  farm  of  the 
Regional  Research  Center  for  Cattle  Husbandry  at 
Zegveld.  The  program  of  investigation  included 
the  following  items:  relation  of  groundwater  and 
ditch  water  level;  relation  of  bearing  capacity, 
depth  of  groundwater  level,  moisture  content  and 
moisture  tension;  gross  dry  matter  yield  at  different 
nitrogen  applications  for  shallowly  drained  and 
well-drained  soils;  nitrogen  uptake  by  the  grass 
crop;  moisture  uptake  of  the  crop;  subsidence  of 
the  soil  surface  and  of  different  soil  tiers  in  connec- 
tion with  the  depth  of  drainage;  and  the  effect  of 
drain  depth  on  net  yield.  Results  showed  that  the 
main  problem  of  the  western  peat  area  is  the  bear- 
ing capacity  of  the  topsoil  in  wet  periods  because 
of  increased  mechanization  and  intensification  of 
dairy  farming  over  the  last  few  decades.  Bearing 
capacity  could  be  improved  by  lowering  the  ditch 
water  levels  to  70  to  100  cm  below  the  surface. 
The  deeper  drainage  gives  a  better  aeration  of  the 
topsoil  and  favors  the  natural  nitrogen  uptake  from 
soil  to  a  great  extent,  resulting  in  higher  yields  of 
dry  matter  and  protein  and  an  earlier  grazing  yield 
in  spring.  However,  deeper  drainage  causes  a  faster 
decomposition  of  organic  matter  which  leads  to  a 
reduction  in  soil  volume  and  subsidence  of  the 
surface.  Another  disadvantage  of  deeper  drainage 
is  desiccation  of  the  root  zone  in  very  dry  sum- 
mers. When  normal  weather  conditions  resume, 
rewetting  of  the  topsoil  is  a  slow  process  because 
of  a  quick  discharge  of  precipitation  to  the  subsoil 
in  the  ditch.  The  required  moisture  content  of  the 
root  zone  can  be  restored  by  sprinkler  or  flood 
irrigation  combined  with  a  temporarily  high  ditch 
water  level.  (See  also  W87-06622)  (Geiger-PTT) 
W87-O6630 


URBAN  USE  OF  PEAT  SODLS, 

J.  van  den  Kerkhoff. 

IN:  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  169-206,  20 
fig,  6  ref,  2  append. 

Descriptors:  'Peat  soils,  'The  Netherlands,  'Ur- 
banization, 'Urban  hydrology,  'Land  reclamation, 
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Soil  mechanics,  Land  use,  Urban  planning,  Surface 
drainage,  Structural  settlement,  Sewer  systems, 
Pipelines,  Road  construction,  Bridge  construction, 
Construction  methods,  Peat  bogs. 

Reclamation  of  peat  soils  in  The  Netherlands  start- 
ed at  the  banks  of  rivers  on  the  clay  levees.  Popu- 
lation growth  in  Europe  from  900  to   1300  AD 
caused  rapid  reclamation  of  waste  land.  Soils  used 
for  growing  crops  were  improved  with  mud  from 
drainage  ditches,  manure,  sands,  calcareous  clay, 
and  wastes  from  the  towns.  In  the  15th  century 
people   passed   into   poldering   and   draining   by 
means  of  windmills.  As  peat  was  used  for  fuel, 
large  lakes   were  formed   which   were  later  re- 
claimed for  urban  develpment.  To  judge  the  fitness 
of  the  soil  for  building,  soil  mechanics  factors  of 
consolidation,    secular    effect,    compression,    and 
grain  stress  must  be  considered.  In  peat  soils,  the 
increase  of  loading  can  be  taken  up  by  peat  fibers  if 
the  structure  has  grown  compact.  To  improve  peat 
areas  for  building,  the  groundwater  level  may  be 
decreased  or  the  ground  level  raised.  Road  con- 
struction may  take  place  on  piles  (fixed  system)  or 
by  combining  the  subsoil  with  sediments  (floating 
system).  To  limit  the  size  of  the  sewers  in  peat 
areas,  the  divided  system  is  used.  Low  weight 
PVC  pipelines  are  used  without  foundation  and  the 
sewerage  can  go  along  with  the  subsidence  of  the 
whole  site.  When  placing  pipes  for  the  transporta- 
tion of  gas  and  drinking  water,  problems  occur 
with  transportation  of  the  pipes,  loss  of  soil,  stabili- 
ty of  the  trench,  lifting  of  pipes,  and  the  filling  of 
the  trench.  To  prepare  recreational  fields  on  peat 
lands,  the  peat  soils  must  be  modified  to  increase 
bearing  capacity.  For  building  construction,  con- 
crete piles  or  wooden  piles  with  concrete  caps  are 
used.  In  soil  with  a  good  shear  resistance,  soil 
retaining  constructions  may  be  anchored  to  the  soil 
by  means  of  anchor  plates.  Concretes  and  steels 
usually  have  a  protective  coating  to  prevent  attack 
from  acidic  peat  groundwater.  Some  restrictions 
on  urban  development  have  been  made  for  the 
rural  areas  around  Holland-Utrecht.  Several  peat 
areas  have  been  designated  as  potential  national 
parks.  (See  also  W87-06622)  (Geiger-PTT) 
W87-06631 

USE  OF  PEAT  SOILS  FOR  GRASSLAND, 

Centre  for  Agrobiological  Research,  Wageiungen 
(Netherlands). 
T.  A.  de  Boer. 

IN-  Proceedings  of  the  Symposium  on  Peat  Lands 
Below  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  214-227. 

Descriptors:  'Peat  soils,  *Land  reclamation, 
•Grasslands,  *Peat  bogs,  *Land  use,  Surface  drain- 
age, Grasses,  Polders,  Fertilization,  Hay,  Peat, 
Vegetation,  Pastures,  Minerals,  Grazing,  Cattle, 
Drainage  ditches,  Nesting,  Wildlife  habitats,  Wild- 
life conservation,  Nitrogen,  Drainage  canals. 

Thousands  of  years  ago,  cattle  were  grazed  in  open 
places  between  the  wooded  peat  land.  As  land 
reclamation    became    more    organized,    polders 
became  common,  with  wind  mills  to  pump  water. 
Grasslands  were  fertilized  with  stable  manure.  Be- 
cause of  the  migration  of  minerals  from  the  hay- 
fields  via  the  cows  and  their  dung  to  the  pastures  a 
rather  high  phosphate  and  potash  level  in  the  soil 
was  achieved  and  a  good  production  was  possible. 
Changes  in  the  humidity  of  the  organic  matter 
during   the   year   fostered   nitrate   mineralization 
which  also  influenced  production.  With  the  intro- 
duction of  motor  pumps,  the  groundwater  level 
could  be  more  easily  controlled  and  wagons  could 
travel  a  greater  distance  from  the  farm  house  to 
deliver  fertilizers  to  distant  hayfields.   Different 
grass  species  replaced  the  blue  grasslands.  From 
1960  to  the  present,  the  amount  of  nitrogen  in 
fertilizer  has  increased  promoting  the  adoption  of 
the  mixed  use-system;  hay  is  used  less  as  fodder. 
Knowledge  of  fertilizer  application  is  necessary  to 
prevent  over-dosing  and  exploitation  of  the  grass- 
lands.  Vegetation   surveys   have   been   used   for 
nature  and  landscape  management.  To  safeguard 
bird  nesting  areas  in  peat  districts,  plans  are  under- 
way to  reduce  the  amount  of  land  drainage  and  to 
restore    the    former    haypasture    vegetation.    A 
review  of  the  chapter  compares  the  development 
of  the  Irish  peatlands  with  those  of  The  Nether- 


lands. The  Irish  peatlands  were  not  as  important  as 
pasturelands  because  they  were  mostly  bogs  of  the 
blanket  and  raised  type  that  were  less  productive 
than  those  in  The  Netherlands.  (See  also  W87- 
06622)  (Geiger-PTT) 
W87-06632 

FARM  MANAGEMENT  ON  PEAT  SOILS, 

Advisory  Service  for  Matters  Relating  to  Soil  Sci- 
ence in  Agriculture,  Wageningen  (Netherlands). 
C.  B.  H.  Schneider. 

IN-  Proceedings  of  the  Symposium  on  Peat  Lands 
Beiow  Sea  Level,  August  24-28,  1981,  The  Nether- 
lands. IRLI  Publication  No.  30,  1982.  p  228-240,  1 
fig,  11  tab,  8ref. 

Descriptors:  *The  Netherlands,  *Peat  soils,  *Dairy 
industry,  'Surface  drainage,  •Farm  management, 
Drainage  practices,  Grasses,  Peat  bogs,  Peat,  Hay, 
Grasslands,  Soil  types,  Sand,  Loam,  Clay  loam, 
Land  reclamation,  Organic  soils,  Land  use,  Drain- 
age ditches,  Fertilizers,  Pastures. 

Of  the  total  area  of  agricultural  land  in  the  The 
Netherlands,    17%   is  situated   on   peat  soil  and 
mainly  used  as  grassland.  In  the  last  two  decades, 
the  number  of  dairy  farms  has  decreased  by  60% 
while  the  total  number  of  dairy  stock  has  increased 
by  40%.  The  cubicle  house  is  used  for  housing 
dairy  cattle  and  farms  are  in  parcels.  On  many 
holdings  over  15%  of  the  total  surface  consists  of 
water.  Drainage  of  the  grasslands  is  insufficient  for 
about  50%  of  the  peatland  area.  Difficulties  often 
arise  with  the  load  bearing  capacity  of  the  grass- 
lands during  the  winter  and  spring.  Slurry  may  be 
spread  over  the  land  only  when  the  ground  is 
frozen.  To  harvest  the  first  crop  of  cut  grass  at  the 
end  of  April,  the  nitrogenous  fertilizer  must  be 
spread  around  the  middle  of  March.  Problems  of 
insufficient    bearing    capacity    do    not    generally 
occur  as  frequently  on  sandy  soils.  On  peat  soil 
farms  hay  winning  is  predominant  over  silage.  In 
general,  larger  farms  have  a  higher  level  of  return 
on  labor  and  therefore  a  larger  family  income.  The 
peat  soil  pasture  district  is  lagging  behmd  slightly 
in  profits  in  comparison  to  the  sandy  soil  district. 
The  grass  production  of  the  peat  soii  grassland  is 
higher  than  the  production  of  the  sandy  soil  grass- 
land due  to  the  nitrogen  production  by  peat.  The 
latest  developments  in  specialization  have  been 
adopted  more  readily  by  the  sandy  soil  farms  than 
the    peat    soil    holdings.    (See    also    W87-06622) 
(Geiger-PTT) 
W87-06633 

FUNDAMENTALS  OF  THE  THEORY  OF  PEAT 
DEPOSIT  DRAINING, 

Ail-Union  Scientific  Research  Inst,  for  the  Peat 

Industry,  Leningrad  (USSR). 

For  primary  bibliographic  entry  see  Field  2G. 

W87-06636 
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fog  water,  urban  storm  water  runoff,  emergent 
tropical  marsh  vegetation,  flash-flood  meteorol- 
ogy, reuse  of  treated  sewage  for  sugarcane  irriga- 
tion, groundwater  recharge,  conservation  econom- 
ics of  water  rights,  waste  injuection  models,  polio- 
virus  inactivation  by  bromine  chloride  and  chlo- 
rine, soil  hydraulic  conductivities,  sunlight  effect 
on  survival  of  indicator  bacteria  in  seawater,  sun- 
light variation  induced  by  topography  under  a 
tradewind  regime,  rainwater  cistern  vs.  public 
water  supply  systems,  water  rights  cases,  storm 
runoff  impoundment,  marine  pollution  monitoring, 
effluent  irrigation  of  California  grass  and  nitrogen 
removal,  and  automatic  opening  structure  for  sedi- 
ment-plugged stream  mouths.  Author  and  subject 
indexes  are  included  with  the  compilation  of  44 
papers.  (See  also  W87-06104  thru  W87-06125) 
(Geiger-PTT) 
W87-06103 


COLLECTED  REPRINTS,  VOLUME  V:  1978- 
1981. 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 

June  1984.  Compiled  by  Faith  N.  Fujimura  and 
April  W.  L.  Kam.  362  p.  Contract  No.  CT371300, 
Project  No.  371322. 

Descriptors:  *Hawaii,  *Water  resources  develop- 
ment, 'Reviews,  Solar  radiation,  Groundwater  re- 
charge, Urban  runoff,  Flash  floods,  Wastewater 
irrigation,  Wastewater  disposal,  Bioindicators,  Hy- 
draulic structures,  Models,  Water  supply. 

The  fifth  volume  (1978-1981)  of  the  Collected  Re- 
prints series  updates  information  available  in  earlier 
volumes  (I-IV,  1966-1977)  of  research  by  Water 
Resources  Research  Center  faculty  and  principal 
investigators.  The  collection  of  journal  reprints 
and  conference  and  information  papers  provides  a 
handy  reference  volume  of  water  research  articles, 
some  of  which  are  not  available  in  public  collec- 
tions. Topics  dealing  with  water  resources  re- 
search in  Hawaii  include:  solar  radiation,  diurnal 
rainfall  variability,  direct  interception  of  cloud  and 


GROUNDWATER  RECHARGE  ASPECTS  FOR 
AN  ISLAND  ENVTRONMENT, 
Hawaii  Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
L.  S.  Lau,  and  G.  L.  Dugan. 
IN:   Collected   Reprints,   Volume   V:    1978-1981, 
June    1984.    Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  76-86,   1   fig,   3  tab,  5  ref. 

Descriptors:  'Groundwater  recharge, 

♦Wastewater  irrigation,  'Water  demand,  'Artifi- 
cial recharge,  'Water  reuse,  Water  supply  devel- 
opment, Wastewater  disposal,  Leachates,  Water 
supply,  Land  disposal,  Wastewater  renovation, 
Wastewater  farming. 

The  Hawaiian  island  of  Oahu's  water  demand  is 
projected  to  equal  its  fully  developed  freshwater 
supply  by  the  year  2000.  The  only  practical  means 
for  supplementation  may  be  wastewater  reuse  and 
reclamation.  An  ongoing  project  started  in  1971  by 
the  University  of  Hawaii  Water  Resources  Re- 
search Center  (WRRC)  has  been  studying  the  vari- 
ous aspects  of  applying  secondary  sewage  effluent 
for  irrigating  grassland  and  sugarcane.  Groundwat- 
er recharge  data  was  generated  through  measure- 
ments from  four  lysimeters.  Results  showed  that 
the  application  of  secondary  sewage  effluent  to 
grassland  and  sugarcane  had  no  detrimental  effect 
on  the  vegetation  or  public  health.  It  served  as  a 
fertilizer  source  and  as  a  sewage  disposal  method. 
The  quality  of  leachate  below  the  root  zone  was 
similar  to  that  obtained  with  conventional  agricul- 
tural practices.  At  least  50%  of  the  applied  liquid 
reached  the  groundwater.  (See  also  W87-06103) 
(Geiger-PTT) 
W87-06108 

COORDINATED  USE  OF  GROUNDWATER 
AND  SURFACE  WATER  IN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin.  Planning 

and  Development  Div. 

For  primary  bibliographic   entry  see  Field  6D. 

W87-06153 

EFFECT  OF  WATER  MANAGEMENT  ON 
FTELD  PERFORMANCE  OF  OIX  PALMS  ON 
ACTO  SULPHATE  SOD1S  IN  PENINSULAR 
MALAYSIA, 

Harrisons     and     Crosfield     (Malaysia),      Kuala 

Lumpur. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-06179 

DEVELOPMENT  OF  INTEGRATED  SURFACE 
AND  GROUND  WATER  MANAGEMENT  IN 
ILLINOIS, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Land  Pollution  Control. 
D.  A.  Crandall. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  193-199,  7  fig,  8  ref. 

Descriptors:  'Water  quality  control,  'Illinois, 
•Groundwater  pollution,  'Water  pollution  control, 
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•Surface-groundwater    relations,    Surface    water, 
Water  quality  management,  Groundwater  quality. 

The  Illinois  Environmental  Protection  Agency 
carried  out  a  multi-year  effort  to  study  the  integra- 
tion of  surface  and  groundwater  management.  Five 
studies  in  this  national  prototype  project  under 
Section  208  of  the  Federal  Water  Pollution  Con- 
trol Act  were  funded  at  the  Illinois  State  Water 
Survey,  the  Illinois  State  Geological  Survey  and 
in-house  to  understand  better  the  technical  aspects 
of  surface  and  groundwater  interrelationships. 
These  studies  developed:  (1)  information  on  the 
discharge  of  groundwater  from  facilities  with 
NPDES  permits;  (2)  maps  of  groundwater  quality 
and  a  study  relating  the  mapped  data  to  surface 
water  quality  for  the  Mackinaw  River  Basin;  (3) 
information  relating  oil  field  brine  and  surface 
water  quality;  (4)  a  detailed  survey  of  information 
related  to  surface  and  groundwater  management  in 
the  Sangamon  River  Basin;  and  (5)  state-wide  maps 
of  aquifer  susceptibility  to  contamination.  An  addi- 
tional study  involved  an  institutional  assessment  of 
groundwater  management.  Information  developed 
in  the  technical  studies  provided  a  basis  for  includ- 
ing measures  relating  surface  and  groundwater 
management  in  the  proposed  groundwater  strategy 
for  Illinois.  Specific  measures  developed  in  the 
proposed  strategy  include  delineation  of  critical 
recharge  areas  and  imminent  return-flow  areas. 
(See  also  W87-O6270)  (Author's  abstract) 
W87-06291 


DISCRETE  KERNEL  SIMULATION  MODEL 
FOR  CONJUNCTIVE  MANAGEMENT  OF  A 
STREAM-AQUIFER  SYSTEM, 

Colorado  Univ.  at  Boulder.  Dept.  of  Civil,  Envi- 
ronmental, and  Architectural  Engineering. 
T.  H.  lllangasekare,  and  H.  J.  Morel-Seytoux. 
Journal  of  Hydrology  JHYDA7,  Vol  85,  No  3/4,  p 
319-338,  July  1986.  7  fig,  1  tab,  36  ref. 

Descriptors:  'Model  studies,  'Water  management, 
•Conjunctive  use,  'Acquifers,  Water  use,  Simula- 
tion, Groundwater  basins,  Streams,  Streamflow, 
Flow,  South  Platte  River,  Colorado. 

A  stream-acquifer  simulation  model  was  developed 
to  conduct  a  conjunctive  use  management  study  in 
the  South  Platte  River  in  Colorado.  The  physical 
and  operational  behavior  of  the  system  was  simu- 
lated. The  physical  system  modeled  was  comprised 
of  the  river  and  the  saturated  and  unsaturated 
zones  of  the  aquifer.  A  technique  referred  to  as  the 
'discrete  kernel  approach'  was  used  to  model  the 
saturated  zone  of  the  aquifer.  The  classical  Green's 
function  method  of  solution  of  partial  differential 
equations  was  the  base  for  this  technique.  The 
physical  simulator  was  coupled  to  an  allocation 
model  which  simulated  the  operational  behavior  of 
the  system.  The  management  model  was  applied  to 
conduct  a  conjunctive  use  study  involving  the 
evaluation  of  a  stream  flow  augmentation  scheme. 
The  results  showed  that  this  was  not  the  best  plan 
because  the  the  damages  due  to  pumping  were  not 
fully  compensated.  (Author's  abstract) 
W87-06302 


CONJUNCTIVE  USE  IN  SEVTER  RJVER 
SYSTEM,  UTAH, 

Provo  City  Water  and  Wastewater  Dept.,  UT. 
C.  H.  Carpenter. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  131-140, 
February  1987.  8  fig,  8  ref. 

Descriptors:  'Groundwater  management,  'Sevier 
River,  'Groundwater  irrigation,  'Irrigation, 
•Utah,  'Conjunctive  use,  'Groundwater  availabil- 
ity, 'Groundwater  basins,  'Groundwater,  Avail- 
able water,  Water  management,  Groundwater  po- 
tential, Sevier  Desert,  Sanpete  Valley,  Basins,  Sur- 
face water,  Wells,  Overdraft,  Water  use,  Water 
rights.  Legal  aspects,  Pumping. 

The  Sevier  Desert  and  Sanpete  Valley  are  two 
subbasins  within  the  Sevier  River  System  in  south- 
central  Utah  in  which  groundwater  is  extensively 
used  in  conjunction  with  surface  water  for  irriga- 
tion. The  conjunctive  use  has  developed  more  by 
accident  than  by  deliberate  planning.  The  surface- 


water  supply  in  the  two  areas  was  basically  devel- 
oped by  1920.  Severe  droughts  in  the  early  1920s 
and  early  1950s  focused  attention  on  groundwater 
development  as  a  supplemental  supply.  Well  con- 
struction gradually  increased  between  the  mid- 
19408  and  1960  in  both  basins  until  the  problems  of 
water  rights  and  overdraft  essentially  halted  fur- 
ther development.  Groundwater  pumpage  in  both 
the  Sevier  Desert  and  Sanpete  Valley  has  fluctuat- 
ed inversely  with  the  available  surface-water  sup- 
plies and  climatic  conditions.  Overdraft  has  not 
occurred  and  the  sustained  yield  of  the  groundwat- 
er basins  seems  to  have  been  established.  (Author's 
abstract) 
W87-06419 


GROUNDWATER   QUALITY   AND  MANAGE- 
MENT: RESEARCH  AND  EXTENSION. 

Cornell   Univ.   Agricultural    Experiment   Station, 

Ithaca,  NY. 

For  primary  bibliographic   entry  see   Field   5G. 

W87-06451 


ESTIMATING  THE  CAPACITY  OF  A  SALTY 
LIMESTONE  AQUIFER  IN  PUERTO  RICO  TO 
RECED/E,  STORE,  AND  RELEASE  INJECTED 
FRESHWATER  USING  CHLORIDE  MASS 
BALANCE, 

D.  V.  Whitesides,  V.  Quinones-Aponte,  and  A. 
Zack. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico.  1985.  p  50-55,  3  fig,  1 
tab,  3  ref. 

Descriptors:  'Aquifers,  'Limestone,  'Puerto  Rico, 
'Chlorides,  'Water  storage,  Mathematical  studies, 
Injection  wells,  Conductivity,  Saline  water. 

The  feasibility  of  storing  excess  streamflow 
through  artificial  recharge  in  a  salty  aquifer  in 
north-central  Puerto  Rico  was  investigated.  Chlo- 
ride mass  balance  analyses  of  the  injected  and 
recovered  water  were  used  to  estimate  recovery 
yields.  Injection  rates  of  600  gal/min  were 
achieved.  Recovery  rates  ranged  from  5-26%  of 
the  water  injected.  However,  only  about  40%  of 
the  recovered  mix  was  below  a  suitability  limit  of 
2,000  microsiemens/cm  of  specific  conductance 
and  500  mg/L  of  chloride.  The  recovered  water 
exceeded  the  suitability  limits  after  a  short  resi- 
dence time  in  the  aquifer.  (See  also  W87-06455) 
(Author's  abstract) 
W87-06466 


WATER  QUALITY  AND  CHEMICAL  EVOLU- 
TION OF  GROUND  WATER  WITHIN  THE 
NORTH  COAST  LIMESTONE  AQUIFERS  OF 
PUERTO  RICO, 

For  primary  bibliographic  entry  see  Field  2F. 
W87-06467 


DEVELOPMENT  OF  A  FRESH  WATER 
SUPPLY  FROM  THE  WATER-TABLE  AQUI- 
FER ON  A  BARRIER  ISLAND, 

Geological  Survey,  Tuscaloosa,  AL.  Water  Re- 
sources Div. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-06469 


APPLICATION  OF  A  GROUND- WATER  FLOW 
DIGITAL  MODEL  IN  EVALUATING  ALTER- 
NATE DEWATERING  SYSTEMS  IN  THE  RIO 
GRANDE  DE  ARECTBO  ALLUVIAL  VALLEY, 
PUERTO  RICO, 

V.  Quinones-Aponte,  and  H.  Torres-Sierra. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  129-134,  6  fig,  2  ref. 

Descriptors:  'Model  studies,  'Groundwater  move- 
ment, 'Rio  Grande  de  Arecibo,  'Alluvial  rivers, 
•Puerto  Rico,  *Dewatering,  Flow  profiles,  Land- 
fills, Flow  patterns. 

A  three-dimensional  finite-difference  groundwater 
flow   model   was   constructed   and   calibrated   to 


evaluate  alternate  dewatering  systems  for  a  con- 
struction landfill.  The  calibration  of  the  model  was 
made  in  four  phases,  beginning  with  a  nonstress 
steady-state  simulation  and  advancing  in  complex- 
ity to  transient  simulations.  Two  different  dewater- 
ing systems,  a  well-points  field,  and  an  under- 
ground pipe  drain  were  tested  with  the  model.  The 
drain  proved  to  be  more  efficient  than  the  well- 
points  field  in  dewatering  the  landfill  around  the 
perimeter  of  a  rice  mill  basement.  (See  also  W87- 
06455)  (Author's  abstract) 
W87-06482 


4C.  Effects  On  Water  Of 
Man's  Non-Water 
Activities 


EVALUATION  OF  URBAN  DEVELOPMENT 
IMPACT  ON  STORM  RUNOFF  BY  DIGITAL 
COMPUTER, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

Y.  S.  Fok,  and  E.  T.  Murabayashi. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.    Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  206-215,  4  fig,  6  ref. 

Descriptors:  *Urban  runoff,  *Urbanization,  'Storm 
runoff,  'Computer  models,  'Simulation  analysis, 
Land  use,  Infiltration,  Runoff,  Seepage,  Surface 
runoff,  Storm  water,  Urban  drainage,  Urban  plan- 
ning, Hydrographs. 

The  impact  of  urban  development  on  storm  runoff 
has  been  evaluated  by  means  of  the  St.  Louis 
Watershed  Model,  a  modified  ILLUDAS  model. 
Using  storm  runoff  data  obtained  from  an  experi- 
mental watershed  in  Mililani  Town,  the  model  was 
calibrated  for  hydrograph  simulation.  The  impact 
of  urban  land  covers  on  storm  runoff  was  evaluat- 
ed by  converting  impervious  land  covers  back  into 
pervious  covers  to  facilitate  the  pre-urbanization 
condition  in  a  subsequent  storm  hydrograph  simu- 
lation. As  a  result,  the  before-and-after  effect  of 
urban  development  on  storm  hydrographs  could 
be  assessed.  Results  using  six  recorded  storm 
events  demonstrated  that  the  peak  discharge  could 
be  increased  as  much  as  3.77  times  after  urban 
development.  This  magnitude  of  increase  in  peak 
flow  is  in  agreement  with  the  4.96  times  reduction 
in  infiltration  capacity  observed  in  the  same  experi- 
ment. (See  also  W87-06103)  (Geiger-PTT) 
W87-06114 


IMPACTS  OF  CONTINUED  GROWTH  ON 
THE  ENVIRONMENTALLY  SENSITIVE 
INLAND  BAYS  AREA  OF  DELAWARE  AND 
POLICY  RECOMMENDATIONS  FOR  ENVI- 
RONMENTAL CONTROL, 
Greeley-Polhemus  Group,  Inc.,  West  Chester,  PA. 
V.  D.  Polhemus,  R.  S.  Greeley,  and  G.  L. 
Esposito. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  57-67,  6  fig,  3  tab,  4  ref. 

Descriptors:  'Management  planning,  'Inland  Bays, 
'Delaware,  'Water  pollution  effects,  'Environ- 
mental effects,  Public  policy,  Economic  aspects, 
Environmental  protection. 

The  Inland  Bays  of  southern  Delaware  is  an  envi- 
ronmentally attractive  and  rapidly  growing  area 
convenient  to  major  population  centers,  with  low 
taxes  and  affordable  land  values.  Without  environ- 
emntal  controls,  however,  the  fragile  environment 
and  the  environmentally  dependent  economy  will 
deteriorate.  In  1983,  a  potentially  successful  institu- 
tional approach  was  initiated  to  gain  broad  public 
acceptance  and  support  for  long-range  environ- 
mental protection  in  the  Inland  Bays  area.  The 
approach  involved  two  major  efforts  that  placed 
the  environmental  issues  in  perspective  and  estab- 
lished a  process  for  protecting  the  Bays:  (1)  re- 
search identified  the  significance  of  future  environ- 
mental deterioration,  the  timing  of  environmental 
impacts  to  the  Bays  and  the  potential  economic 
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losses  to  property  values  of  uncontrolled  growth; 
and  (2)  a  Task  Force  of  supportive  and  adversarial 
interests  was  established  by  the  State  Governor  to 
evaluate  the  situation  and  make  recommendation. 
The  Task  Force  produced  and  unanimously  ap- 
proved 59  recommendations  for  the  management 
and  protection  of  the  area.  (See  also  W87-06270) 
(Author's  abstract) 
W87-06275 

WATER  QUALITY  AND  THE  NEW  FARM 
POLICY  INITIATIVES, 

Economic  Research  Service,  Washington,  DC. 
C.  W.  Ogg,  and  H.  B.  Pionke. 
Journal  of  Soil  and  Water  Conservation  JWSCA3, 
Vol.  41,  No.  2,  p  85-88,  March-April  1986.  16  ref. 

Descriptors:  *Agriculture,  *Soil  erosion,  *Farm 
management,  *Water  quality,  *Water  policy,  Sedi- 
ments, Phosphorus,  Lakes,  Streams,  Siltation. 

The  effects  on  water  quality  of  various  different 
farm  policies  that  deny  price  supports  to  farmers 
who  work  erodible  soils  are  analyzed.  Major 
sources  of  eroded  material,  rates  of  sediment  deliv- 
ery, and  sources  of  phosphorus  are  reviewed.  The 
response  of  streams,  lakes,  and  reservoirs  to 
changes  in  sediment  or  P  inputs  can  vary  greatly 
because  of  the  chemical,  hydrological,  and  limno- 
logical  characteristics  of  an  aquatic  system.  In  the 
Corn  Belt  and  other  intensively  farmed  areas,  ero- 
sion damage  to  streams,  ponds,  and  reservoirs  can 
be  due  largely  to  siltation  or  sediment  concentra- 
tions, for  example,  turbidity  and  the  addition  of 
algae-available  P.  A  national  policy  focus  on  con- 
trolling soil  loss  on  the  most  erodible  cropland  is 
thus  likely  to  be  effective  in  protecting  streams  and 
lakes.  In  more  marginal  farming  areas  the  protec- 
tion of  highly  erodible  cropland  potentially  offers 
cleaner  lakes  and  streams.  New  policy  initiatives 
for  treating  highly  erodible  land  could  effectively 
reduce  algae-available  P  losses  from  agricultural 
land.  (Rochester-PTT) 
W87-06399 


AQUATIC  COMMUNITY  RESPONSE  TO 
TECHNIQUES  UTILIZED  TO  RECLAIM 
EASTERN  U.S.  COAL  SURFACE  MINE  -  IM- 
PACTED STREAMS, 

Tennessee  Valley  Authority,  Knoxville. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06442 


TROPICAL  DEFORESTATION  AND  EVAPO- 
TRANSPHtATION, 

Georgia  Univ.,  Athens.  Inst,  of  Ecology. 

For  primary  bibliographic  entry   see  Field  2D. 

W87-06457 


EFFECT  OF  CHANGE  IN  LANDUSE  ON 
DESIGN  FLOODS  OF  RURAL  CATCHMENTS 
OF  SEMI-ARTD  NORTH-EAST  BRAZDL, 

Universidade    Federal   da   Paraiba,    Joao   Pessoa 
(Brazil). 
S.  V.  K.  Sarma. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  101-103,  1  fig,  1  tab, 
5  ref. 

Descriptors:  *Land  use,  'Floods,  'Rural  areas, 
•Catchment  areas,  'Semiarid  climates,  'Brazil, 
Model  studies,  Flood  forecasting,  Mathematical 
models. 

In  an  attempt  to  extend  the  flood  estimation  model 
developed  on  the  lines  on  the  U.K.  Transport  and 
Roads  Research  Laboratory,  for  the  two  rural 
catchments  of  Gangorra  and  Jatoba  of  semi-arid 
Paraiba  in  north-east  Brazil,  the  effect  of  change  in 
landuse  on  the  magnitude  of  the  10-yr  floods  was 
investigated.  The  model  utilizes  mainly  the  basin 
characteristics  for  the  estimation  of  design  floods. 
The  one  factor  which  influences  the  Contributing 
Area  Coefficient  is  the  Landuse  factor.  For  differ- 
ent values  of  the  Landuse  Factor  in  Sume  valley, 
the  design  floods  for  10-yr  recurrence  intervals 
were  obtained.  While  the  10-yr  floods  in  the  two 


basins  were  37.76  and  14.56  cu  m/s  respectively, 
for  the  case  of  ephemeral  streams  in  alluvial  val- 
leys, the  corresponding  values  for  cases  of  dense 
vegetative  cover  and  intensive  cultivation  were 
much  higher,  implying  the  need  for  provision  of 
better  surface  drainage  systems  in  the  valley.  A 
regional  flood  frequency  curve  is  needed,  which 
would  serve  as  a  useful  tool  for  easily  obtaining  the 
design  floods  for  various  recurrence  intervals.  (See 
also  W87-06455)  (Author's  abstract) 
W87-06476 


PREVENTION  OF  FORMATION  OF  ACTD 
DRAINAGE  FROM  HIGH-SULFUR  COAL 
REFUSE  BY  INHIBITION  OF  IRON-  AND 
SULFUR-OXIDIZING  MICROORGANISMS.  I. 
PRELIMINARY  EXPERIMENTS  IN  CON- 
TROLLED SHAKEN  FLASKS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy. 

For  primary  bibliographic  entry  see  Field   5G. 
W87-06546 


PREVENTION  OF  FORMATION  OF  ACID 
DRAINAGE  FROM  HIGH-SULFUR  COAL 
REFUSE  BY  INHIBITION  OF  DION-  AND 
SULFUR-OXIDIZING  MICROORGANISMS.  H. 
INHIBITION  IN  'RUN  OF  MINE'  REFUSE 
UNDER  SIMULATED  FIELD  CONDITIONS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy. 

For  primary  bibliographic  entry   see   Field   5G. 
W87-06547 


URBAN  USE  OF  PEAT  SOILS, 

For  primary  bibliographic  entry  see  Field  4A. 
W87-06631 


4D.  Watershed  Protection 


GREAT  RTVER  RESOURCE  MANAGEMENT 
STUDY:  EROSION  AND  SEDIMENT  INVEN- 
TORY. 

Soil  Conservation  Service,  Columbia,  MO. 
For  primary  bibliographic  entry  see  Field  2J. 
W87-06432 


5.  WATER  QUALITY 
MANAGEMENT  AND 
PROTECTION 

STUDIES  ON  FOUR  STREAMS  ENTERING 
TOLO  HARBOUR,  HONG  KONG  IN  RELA- 
TION TO  THEBR  IMPACT  ON  MARINE 
WATER  QUALITY, 

Hong  Kong  Univ.  Dept.  of  Botany. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06558 

5A.  Identification  Of  Pollutants 


LEGIONELLA  PNEUMOPHILA  IN  A  METRO- 
POLITAN WATER  DISTRIBUTION  SYSTEM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy. 

L.  Voss,  K.  S.  Button,  and  O.  H.  Tuovinen. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  10,  p  429-438,  October  1985.  5  tab,  22 
ref. 

Descriptors:  'Pollutant  identification,  'Pathogenic 
bacteria,  'Water  distribution,  'Ohio,  'Legionella 
pneumophila,  'Bacterial  analysis,  Chlorine,  Stag- 
nant water,  Pipelines,  Sample  preparation,  Cul- 
tures, Isolation. 

Legionella  pneumophila  (serogroup  1)  was  detect- 
ed by  cultural  methods  in  cold  water  samples  from 
consumers'  lines  in  the  Columbus,  Ohio,  distribu- 
tion system.  The  occurrence  was  associated  with 
stagnant  or  low  chlorine  and  low  hydraulic  flow 
conditions  in  the  system,  such  as  infrequently-used 
cold  water  hose  bibs  in  indoor  areas.  In  one  in- 
stance, L.  pneumophila  was  isolated  from  a  sample 


associated  with  a  high  chlorine  residual  site.  L. 
pneumophila  also  was  isolated  from  hot  water  sam- 
ples. Serogroup  3  and  6  cross-reactive  L.  pneumo- 
phila was  found  in  one  of  the  two  surface  water 
reservoirs  serving  the  municipal  water  treatment 
plants.  Low  density  samples  were  negative  for  L. 
pneumophila  upon  direct  plating,  but  were  positive 
if  the  samples  were  concentrated  (100-  to  1000- 
fold)  before  enumeration.  Concentration  methods 
gave  low  quantitative  recoveries  but  they  were 
useful  for  qualitative  demonstration  of  L.  pneumo- 
phila contamination.  These  results  indicate  that 
various  concentration  methods  result  in  significant 
underestimation  of  Legionella  densities.  (Author's 
abstract) 
W87-05923 

COMPOSITION  OF  WASH-WATERS  FROM 
DRIED  VINE-FRUIT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North   Ryde   (Australia).    Div.    of 

Food  Research. 

P.  G.  Gwatkin,  and  A.  G.  Lane. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  1,  p  13-16,  January  1986.  2  tab,  8  ref. 

Descriptors:  'Pollutant  identification,  'wastewater 
treatment,  'Fruit  crops,  'Washing,  'Anaerobic 
treatment,  Wastewater  facilities,  Australia,  Cur- 
rants, Sultanas,  Raisins,  Glucose,  Fructose,  Lipids, 
Dissolved  minerals. 

Analysis  of  wash-waters  produced  during  process- 
ing of  Australian  dried  sultanas,  currants,  and  rai- 
sins showed  the  major  components  were  glucose 
and  fructose  (0.6-0.7  deg  Brix),  lipids  (approxi- 
mately 0.16%  w/w),  dissolved  minerals  (0.6%  w/ 
w),  and  suspended  matter  (0.2%  w/w).  The  anaer- 
obic sludge  blanket  appears  to  offer  advantages 
over  presently  available  treatment  processes  for 
treating  these  wastes.  (Author's  abstract) 
W87-05937 


MUSTY  ODOR  FROM  BLUE-GREEN  ALGA, 
PHORMIDIUM  TENUE  EN  LAKE  KASUMI- 
GAURA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05941 


HEAVY    METAL,    BACTERIAL    AND    VTRAL 

CONTAMINATION  OF  SEWAGE  SLUDGES  IN 

OXIDATION  PONDS  (CHARGES  EN  METAUX 

LOURDS,  BACTERIES  ET  VIRUS,  PRESENTES 

DANS  LES  BOUES  D'UNE  STATION  D'EPUR- 

ATION  PAR  LAGUNAGE  NATUREL), 

Ecole   Nationale   de   la   Sante   Publique,   Rennes 

(France).  Lab.  de  Genie  Sanitaire. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-05944 

MEASUREMENT  OF  COPPER  IN  INDIVID- 
UAL AQUATIC  INSECT  LARVAE, 

Plymouth  Polytechnic  (England).  Faculty  of  Sci- 
ence. 

S.  T.  Darlington,  A.  M.  Gower,  and  L.  Ebdon. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  3,  p  141-146,  March  1986.  1  fig,  5  tab, 
12  ref. 

Descriptors:  'Pollutant  identification,  'Path  of 
Pollutants,  'Bioaccumulation,  'Atomic  absorption 
spectroscopy,  'Copper,  'Aquatic  insects,  'Tissue 
analysis,  England,  Larvae,  Pupae,  Stream  pollu- 
tion, Streams. 

Using  graphite  furnace  atomic  absorption  spectros- 
copy, a  program  was  developed  to  measure  Cu 
concentration  in  single  specimens  of  the  larvae, 
and  also  pupae  and  adults,  of  the  caddis  fly  Plec- 
trocnemia  conspersa.  Each  larval  instar  from  Cu- 
contaminated  stream  (Darley  Brook,  Cornwall, 
England;  Cu  0.73-0.93  mg/1,  hardness  6.13-10.68 
mg/1,  and  pH  5.6)  contained  significantly  more  Cu 
than  the  same  instar  from  a  control  stream  (Cu 
<0.04  mg/1,  hardness  8.21-14.19  mg/1,  and  pH 
6.4).  Highest  concentrations  (>  1100  microgram/ 
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g)  were  recorded  in  young  larvae,  and  there  was 
an  exponential  decrease  in  larval  Cu  concentration 
with  increasing  body  weight  for  both  populations. 
Significantly  lower  concentrations  were  found  in 
pupae  and  adults.  (Author's  abstract) 
W87-05946 


SEMI-MICRO  DETERMINATION  OF  C.O.D. 
ON  FISH  FILLETING  WASTEWATER, 

Centro  de  Investigaciones  de  Tecnologia  Pesquera, 

Mar  del  Plata  (Argentina). 

J.  F.  Gonzalez. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  5,  p  269-272,  May  1986.  1  fig,  4  tab,  6 

ref. 

Descriptors:  'Chemical  oxygen  demand, 
•Wastewater  analysis,  'Fish  handling  facilities, 
Statistics,  Performance  evaluation. 

A  semi-micro  chemical  oxygen  demand  (COD) 
procedure  was  studied  using  a  2  to  the  4th  power 
factorial  design  in  which  the  influence  of  tempera- 
ture, digestion  time,  dichromate  concentration,  and 
catalyst  concentration  were  evaluated.  It  was  con- 
cluded that  temperature  is  the  most  significant 
variable,  followed  by  dichromate  concentration, 
digestion  time,  and  catalyst  concentration  in  de- 
creasing order  of  importance.  Experimental  condi- 
tions are  recommended  that  produce  results  that 
are  not  statistically  different  from  those  obtained 
with  the  standard  reflux  method.  (Author's  ab- 
stract) 
W87-O5950 


CHLORINATION  OF  FATTY  ACIDS  DURING 
WATER  TREATMENT  DISINFECTION:  REAC- 
TIVITY AND  PRODUCT  IDENTIFICATION, 

Water  Research  Centre,  Marlow  (England). 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05957 


CHEMICAL  COMPOSITION  OF  HIGHWAY 
DRAINAGE  WATERS:  rv.  ALKYLLEAD  COM- 
POUNDS IN  RUNOFF  WATERS, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-05973 


DETERMINATION  OF  TIN  IN  THE  NG/G 
RANGE  BY  DIFFERENTIAL  PULSE  POLAR- 
OGRAPHY, 

Institut    fuer    Spektrochemie    und    Angewandte 

Spektroskopie,  Dortmund  (Germany,  F.R.). 

G.  Weber. 

Analytica  Chimica  Acta  ACACAM,  Vol.  186,  p 

49-56,  August  1986.  4  fig,  2  tab,  13  ref. 

Descriptors:  *Tin,  'Pollutant  identification,  *Po- 
larographic  analysis,  'Water  analysis,  Chemical 
analysis. 

The  tin  contents  of  environmental  and  biological 
samples  cover  a  wide  range,  from  microgram/ 
gram  quantities  in  canned  foods  to  nanogram/gram 
and  picogram/gram  quantities  in  water  and  urine. 
A  sensitive  determination  method  of  tin  by  differ- 
ential pulse  polarography  is  described.  Addition  of 
tropolone  to  acetate  supporting  electrolyte  at 
about  pH  4.7  provides  a  30-fold  signal  enhance- 
ment, giving  a  sensitivity  comparable  to  that  ob- 
tained in  anodic  stripping  voltammetry,  but  with- 
out the  need  for  enrichment  by  pre-electrolysis. 
The  response  is  linear  over  more  than  three  orders 
of  magnitude  (1  nanogram/ml  to  5  micrograms/ml 
Sn),  allowing  measurements  within  a  wide  range 
without  changes  in  sample  preparation  or  measur- 
ing conditions.  Large  amounts  of  Ti,  W,  Cr  or  Mo 
interfere,  but  can  be  removed  completely  by  pre- 
separation  of  tin  based  on  extraction  with  tropo- 
lone/toluene  and  back  extraction  into  the  support- 
ing electrolyte.  Results  for  tin  in  water  and  fruit 
juice  are  consistent  with  those  obtained  by  other 
techniques.  (Author's  abstract) 
W87-05981 


ELECTRON    PARAMAGNETIC    RESONANCE 
SPECTROSCOPY     IN     STUDIES     OF     THE 


CHEMICAL  STATES  OF  MANGANESE  IN 
PARTICULATE  SUBSTANCES  IN  RIVER 
WATERS  AND  OF  THE  REDUCTION  OF 
MANGANESE  BY  TANNERY  EFFLUENTS, 

Hyogo  Prefecture  Environmental  Science  Inst., 
Kobe  (Japan). 

T.  Yoshimura,  T.  Ozaki,  and  T.  Okuno. 
Analytica  Chimica  Acta  ACACAM,  Vol.  186,  p 
115-122,  August  1986.  3  fig,  2  tab,  26  ref. 

Descriptors:  'Manganese,  'Water  analysis, 
•Chemical  analysis,   'Tannery  wastes,   'Electron 

fiaramagnetic  resonance  spectroscopy,  Water  pol- 
ution. 

Manganese  is  indispensable  to  all  organisms  and 
both  manganese  deficiency  and  excessive  intake 
are  deleterious  to  all  organisms.  A  knowledge  of 
the  transfer  and  chemical  states  of  manganese  in 
river  water  is  essential  to  an  understanding  of  the 
manganese  cycle  in  soil-water-plant-animal  rela- 
tionships. Manganese  within  the  pH  range  of  natu- 
ral waters  is  present  as  manganese  (II)  in  solution 
and  manganese  (III)  and  (IV)  is  suspended  solids. 
The  chemical  states  of  manganese  (II)  species  in 
particulate  substances  in  river  water,  with  and 
without  the  influence  of  tannery  effluents,  were 
investigated  by  the  use  of  electron  paramagnetic 
resonance  (EPR)  spectroscopy.  In  the  EPR  spec- 
tra of  the  particulate  substances  in  river  water,  the 
six-line  signal  characteristic  of  Mn(II)  was  distinct- 
ly observed.  The  relative  intensity  of  the  Mn(II) 
signal  was  found  to  be  higher  in  the  lower  reaches 
of  the  river,  and  especially  below  tannery  effluent 
inflows,  suggesting  that  manganese  in  river  water 
is  reduced  by  natural  and  artificially  added  organic 
compounds.  It  is  shown  that  the  reduction  of  man- 
ganese in  river  sediments  and  manganese  dioxide 
by  tannery  effluents  can  afford  an  insoluable 
Mn(II)  species  at  pH  11  and  a  soluble  Mn(II) 
species  at  pH  7.  (Authors'  abstract) 
W87-05982 


FLOW-INJECTION  CONFIGURATIONS  FOR 
CHROMIUM  SPECIATION  WITH  A  SINGLE 
SPECTROPHOTOMETRIC  DETECTOR, 

Cordoba  Univ.  (Spain).  Dept.  of  Analytical  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  2K. 
W87-05983 


DETERMINATION  OF  BISMUTH  IN  RIVER 
SEDIMENT  BY  ELECTROTHERMAL  ATOMIC 
ABSORPTION  SPECTROMETRY  WITH  LOW 
TEMPERATURE  ATOMTZATION  IN  ARGON/ 
HYDROGEN, 

N.  Zhe-Ming,  L.  Xiao-Chun,  and  H.  Heng-Bin 
Analytica  Chimica  Acta  ACACAM,  Vol.  186,  p 
147-153,  August  1986.  3  fig,  3  tab,  17  ref. 

Descriptors:  'Bismuth,  'Pollutant  identification, 
'Water  analysis,  'Chemical  analysis,  'Sediments, 
Atomic  absorption,  Spectrometry. 

Electrothermal  atomic  absorption  spectrometry 
appears  to  provide  a  convenient,  rapid  and  sensi- 
tive method  for  the  determination  of  bismuth  in 
metals,  alloys,  and  environmental  and  biological 
samples.  However,  the  volatility  of  bismuth  often 
caused  the  metal  to  be  lost  from  the  graphite 
furnace  if  the  charring  temperature  exceeded  500 
C.  A  method  is  described  for  the  direct  determina- 
tion of  bismuth  (1-5  micrograms/g)  in  river  sedi- 
ments by  graphite  furnace  a.a.s.  in  90%  argon/ 
10%  hydrogen  with  low-temperature  atomization. 
The  presence  of  10%  hydrogen  in  the  argon  sheath 
gas  promotes  atomization;  the  bismuth  absorption 
reaches  a  maximum  at  850-950  C,  which  allows 
better  discrimination  of  the  atomic  signal  from  the 
background  absorption.  The  use  of  tnsodium  phos- 
phate as  the  matrix  modifier  further  decreases  the 
interference  effects  from  the  matrix  components 
and  increases  the  sensitivity.  The  results,  obtained 
from  direct  calibration  with  aqueous  standards,  are 
in  good  agreement  with  certified  values.  (Authors' 
abstract) 
W87-05984 


SIMULTANEOUS       DETERMINATION       OF 
TOTAL  NITROGEN  AND  TOTAL  PHOSPHO- 


RUS   IN    FRESHWATER    SAMPLES    USING 
PERSULFATE  DIGESTION, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-05990 


OCCURRENCE  AND  SPECIATION  OF  OR- 
GANOMETALLIC  COMPOUNDS  IN  FRESH- 
WATER SYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

Y.  K.  Chau. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  49,  p  305-323,  1986.  2  fig,  3  tab,  101  ref, 
append. 

Descriptors:  'Organometal  compounds,  'Reviews, 
•Speciation,  'Pollutant  identification,  'Chemical 
analysis,  'Water  analysis,  'Aquatic  environment, 
Environment,  Lead,  Tin,  Separation  techniques, 
Chromatography,  Gas  chromatography,  Water 
pollution,  Water  pollution  sources,  Spectroscopy, 
Atomic  adsorption  spectroscopy,  Sample  prepara- 
tion. 

Organometals  and  organometalloids  have  been 
found  in  environmental  samples  as  a  result  of  their 
extensive  usage  and  biotic  and  abiotic  methylation 
processes.  Alkyllead  and  organotin  compounds  are 
the  most  widely  used  organometals.  Highly  sensi- 
tive and  specific  analytical  techniques  have  been 
developed  for  speciation  analysis  organometals;  the 
best  methods  are  combination  methods  consisting 
of  a  separation  technique  with  gas  or  liquid  chro- 
matography coupled  to  a  specific  detection  system 
such  as  atomic  spectrometry.  Atomic  spectromet- 
ric  detectors  used  include  atomic  absorption, 
atomic  emission,  and  atomic  fluorescence  spec- 
trometry. Excitation  techniques  include  flame  and 
furnace  for  atomic  absorption  and  various  forms  of 
plasma  excitation  for  atomic  emission.  The  most 
commonly  used  element-specific  systems  for  the 
determination  of  organometallic  compounds  in 
freshwater  and  estuarine  environments  are  re- 
viewed. (Author's  abstract) 
W87-06005 


TOXIC  PEPTIDES  FROM  FRESHWATER 
CYANOBACTERIA  (BLUE-GREEN  ALGAE).  I. 
ISOLATION,  PURIFICATION  AND  CHARAC- 
TERIZATION OF  PEPTIDES  FROM  MICRO- 
CYSTIS AERUGINOSA  AND  ANABAENA 
FLOS-AQUAE, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD. 
T.  Krishnamurthy,  W.  W.  Carmichael,  and  E.  W. 
Sarver. 

Toxicon  TOXIA6,  Vol.  24,  No.  9,  p  865-873,  Sep- 
tember 1986.  6  fig,  1  tab,  17  ref. 

Descriptors:  'Cyanophyta,  'Peptides,  'Isolation, 
'Chemical  analysis,  'Water  pollution  effects,  *An- 
abaena,  'Microcystis,  'Sample  preparation,  'Pol- 
lutant identification,  Aquatic  environment,  'Algal 
toxins,  Algae,  Environment,  Chromatography, 
Mass  spectrometry,  Gels,  Reagents,  Bioassay, 
Assay,  Toxins,  Amino  acids,  Cyanobacteria. 

Toxic  peptides  from  two  Microcystis  aeruginosa 
and  one  Anabaena  flos-aquae  species  of  freshwater 
(blue-green  algae)  were  purified  by  high  perform- 
ance liquid  chromatography  (HPLC)  and  exam- 
ined by  amino  acid  analysis  and  mass  spectrome- 
try. A  toxic  fraction  from  a  butanol/methanol  ex- 
tract of  toxic  lyophilized  cells  was  separated  by  G- 
25  gel  filtration  and  purified  by  HPLC  using  a  C- 
18  semi-preparative  Column.  A  toxic  peak  with  the 
same  elution  time  was  detected  for  each  of  the 
three  toxic  cyanobacteria.  The  desalted  purified 
toxins  (i.p.  LD50  in  mice  =  50  micrograms/kg) 
caused  signs  of  poisoning  identical  with  published 
reports  of  hepatotoxic  peptides  from  Microcystis. 
On  hydrolysis  and  amino  acid  analysis,  all  three 
toxins  showed  a  similar  profile,  consisting  of  equi- 
molar  amounts  of  glutamic  acid,  alanine,  arginine, 
and  leucine.  Beta-methyl  aspartic  acid  was  identi- 
fied in  all  of  the  toxic  peptides.  The  fast  atom 
bombardment  mass  spectra  of  the  toxins  indicated 
the  molecular  weight  to  be  994  for  all  the  peptides. 
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The  absence  of  sequence  ions  in  their  correspond- 
ing fast  atom  bombardment  mass  spectra  indicated 
the  peptides  to  be  cyclic.  (Author's  abstract) 
W87-06009 


LEGIONELLA  IN  COOLING  TOWERS, 

Environmental    Protection    Agency,    Burlington, 

VT.  Vermont  Field/Special  Projects  Office. 

L.  E.  Witherell,  L.  F.  Novick,  K.  M.  Stone,  R.  W. 

Duncan,  and  L.  A.  Orciari. 

Journal  of  Environmental  Health  JEVHAH,  Vol. 

49,  No.  3,  p  134-139,  November-December  1986.  4 

fig,  41  ref. 

Descriptors:  Pollutant  identification,  'Legionella, 
•Statistical  analysis,  *Cooling  towers,  'Public 
health,  'Microbiological  studies,  'Water  pollution 
sources,  Sampling,  Bacteria,  Pathogenic  bacteria, 
Aerosols,  Hydrogen  ion  concentration,  Turbidity, 
Physical  properties,  Chemical  properties,  Water 
quality. 

From  April  1981  to  April  1982,  the  Vermont  De- 
partment of  Health  undertook  a  program  to  inven- 
tory, inspect,  and  sample  all  wet-type  heat  rejec- 
tion units  (WTHRUs)  in  the  state  for  Legionella 
pneumophila.  Of  184  operating  WHTRUs,  statisti- 
cal analyses  were  performed  on  those  130  which 
were  sampled  only  once  during  the  study  period. 
Of  these,  11  (8.5%)  were  positive  for  L.  pneumo- 
phila. Five  of  92  towers  (5.4%)  using  surface  water 
sources  for  cooling  were  positive  in  contrast  to  6 
positive  towers  of  the  38  units  (15.8%)  which 
obtained  makeup  water  from  groundwater  (p  = 
0.054  by  chi  square  test).  Nearly  15%  of  the  54 
units  which  operated  throughout  the  year  were 
positive,  compared  to  less  than  4%  of  the  76 
towers  operating  seasonally  (p  =  0.03  by  chi 
square  test).  The  mean  pH  of  cooling  water  in 
units  where  L.  pneumophila  was  recovered  (8.3) 
was  significantly  higher  than  the  mean  pH  of  7.9  in 
units  testing  negative  (p  <  0.05  by  t-test).  The 
mean  log-transformed  turbidity  of  positive  towers 
(0.03  nephelometric  units)  was  significantly  lower 
than  the  mean  of  log  turbidity  of  negative  towers, 
0.69  ntu  (p  <  0.02  by  t-test).  (Author's  abstract) 
W87-06012 


OCCURRENCE  AND  BIOLOGICAL  ACTIVITY 
TESTING  OF  PARTICULATES  IN  DRTNKTNG 
WATER, 

McCrone  Environmental  Services,  Inc.,  Norcross, 

GA. 

For  primary  bibliographic  entry  see  Field  5F. 

W87-06021 


SIGNIFICANCE  OF  THE  TAURINE-GLYCINE 
RATIO  AS  AN  INDICATOR  OF  STRESS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

N.  Scholz. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.   38,  No.   1,  p  15-21, 

January  1987.  4  fig,  3  tab,  16  ref.  German  BMFT 

Grant  MFU  0521-0. 

Descriptors:  'Water  pollution  effects,  'Amino 
acids,  'Indicators,  'Toxicity,  'Bioindicators, 
•Water  quality,  Stress,  Heavy  metals,  Copper, 
Cadmium,  Nutrition,  Mussels,  Mollusks,  Mytilus, 
Population  exposure. 

The  applicability  of  the  taurine-glycine  ratio  as  a 
biochemical  stress  index  was  investigated  using 
three  groups  of  blue  mussels  exposed  to  10  micro- 
grams/1 cadmium,  20  micrograms/1  copper,  and 
starvation,  respectively.  Heavy  metal  concentra- 
tions were  well  below  lethal  levels.  It  was  found 
that,  in  each  experimental  group,  the  taurine-gly- 
cine ratio  increased  with  time.  In  the  case  of  cad- 
mium, a  distinct  rise  occurred  after  six  days  of 
exposure,  the  mean  value  of  11.3  indicating  a 
nearly  six-fold  increase  over  normal  levels.  The 
effect  of  copper  was  temporary;  the  enhanced 
level  of  7.6  reached  after  three  days  declined  to 
control  values  within  the  next  few  days.  The  ratio 
in  response  to  starvation  rose  steadily  and  re- 
mained constantly  high  at  about  8.3.  The  causes 
leading  to  enhanced  taurine  glycine  ratios  are  dis- 
cussed and  found  to  be  different  in  each  experi- 


ment. It  is  concluded  that  constant  comparisons  of 
the  taurine-glycine  ratio  between  unstressed  (con- 
trol) populations  and  possibly  endangered  ones 
could  serve  as  a  useful  early  warning  tool  prior  to 
extensive  diagnostic  investigations.  (Doria-PTT) 
W87-06023 


LEVELS  OF  NINE  POTENTIALLY  TOXIC 
ELEMENTS  IN  IDAHO  FISH  MANURES, 

Idaho  Univ.,  Moscow.  Washington  Animal  Dis- 
ease Diagnostic  Lab. 

R.  I.  Krieger,  D.  Marcy,  J.  H.  Smith,  and  K. 
Tomson. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  63-66, 
January  1987.  2  tab,  6  ref. 

Descriptors:  'Pollutant  identification,  'Fertilizers, 
'Fish  manure,  'Fish,  'Chemical  analysis,  'Idaho, 
'Water  pollution  sources,  'Soil  amendments, 
•Waste  disposal,  Trout,  Arsenic,  Cadmium, 
Cobalt,  Chromium,  Copper,  Mercury,  Nickel, 
Lead,  Zinc,  'Heavy  metals,  Nitrogen,  Phosphorus, 
Potassium,  Nutrients,  Fish  hatcheries,  Toxicity, 
Agriculture. 

The  concentration  of  heavy  metals,  arsenic,  cobalt, 
and  various  nutrients  were  determined  in  fish  ma- 
nures being  evaluated  as  fertilizers  for  Idaho  crop- 
lands. Large  wet  samples  of  manure  were  obtained 
from  trout  hatcheries,  representing  a  worst-case 
situation,  since  manure  to  be  used  for  fertilizer 
would  be  pretreated.  Levels  of  arsenic,  cadmium, 
cobalt,  chromium,  copper,  mercury,  nickel,  lead, 
and  zinc  were  lower  than  levels  reported  for  cow 
manure  and  municipal  sewage  sludges.  Moreover, 
owing  to  their  relatively  high  nitrogen  content, 
fish  wastes  would  probably  be  used  at  lower  appli- 
cation rates  than  sludges  to  achieve  equivalent 
nitrogen  per  acre  rates,  further  reducing  the  likeli- 
hood of  biologically  significant  soil  or  crop  con- 
tamination. It  is  concluded  that  land  application  of 
fish  manure  as  a  fertilizer  is  a  potentially  beneficial 
alternative  where  discharge  of  fish  manures  into 
water  is  prohibited.  (Doria-PTT) 
W87-06031 


DETERMINATION  BY  COMBUSTION  OF 
THE  TOTAL  ORGANOCHLORINE  CONTENT 
OF  TISSUES,  SOJX,  WATER,  WASTE 
STREAMS,  AND  OIL  SLUDGES, 

Sydney  Univ.  (Australia).  Dept.  of  Histology  and 

Embryology. 

M.  Morton,  and  J.  K.  Pollak. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  1,  p  109-116, 

January  1987.  1  fig,  3  tab,  13  ref. 

Descriptors:  'Chlorinated  hydrocarbons,  'Analyti- 
cal methods,  'Chemical  analysis,  'Water  analysis, 
•Tissue  analysis,  *Pollutant  identification,  •Chlor- 
ides, *Sample  preparation,  *Soil  analysis,  Waste 
characteristics,  Oil  characterization,  Sludge,  Hy- 
drocarbons, Degradation,  Colorimetry,  Reagents, 
Laboratory  equipment,  Chromatography,  Per- 
formance evaluation. 

A  method  is  described  that  is  suitable  for  measur- 
ing gram  quantities  of  total  lipid-soluble  organoch- 
lorine,  chlorine  in  tissues,  tissue  fluids,  water,  soil, 
liquid  industrial  wastes,  and  oil  sludges.  The 
method  is  simple  and  consists  of  three  steps:  (1)  a 
small-volume  extraction  procedure  that  extracts 
organic  compounds  containing  chlorine,  but  ex- 
cludes organic  chlorides;  (2)  the  degradation  of 
organically  bound  chlorine  to  inorganic  chlorides; 
and  (3)  a  colorimetric  assay  of  the  resulting  chlor- 
ides. Organochlorine  values  found  in  human  adi- 
pose tissue  by  this  method  were  significantly 
higher  than  the  sum  of  individual  organochlorines 
determined  in  human  adipose  tissue  in  published 
investigations,  suggesting  that  this  procedure  in- 
cluded organochlorine  compounds  not  detected  by 
the  chromatographic  analyses  of  specific  organ- 
ochlorine compounds.  The  method  is  simple,  re- 
producible, involves  small  volumes,  and  is  speedily 
performed.  If  total  organochlorine  is  found  to  be 
high,  portions  of  the  extract  may  be  analyzed  for 
specific  compounds  by  GLC-mass  spectrometry; 
samples  with  low  organochlorine  content  require 
no  further  analysis,  minimizing  the  need  for  more 


time-consuming 

(Doria-PTT) 

W87-06035 


and      costly      instrumentation. 


USE  OF  MARINE  BENTHIC  'KEY*  SPECIES 
ON  ECOTOXICOLOGICAL  TESTING:  AM- 
PHIURA  FILIFORMIS  (O.F.  MULLER) 
(ECHENODERMATA:  OPHIUROIDEA), 

University  Coll.,  Galway  (Ireland).  Dept.  of  Zool- 
ogy. 

T.  Bowmer,  R.  G.  V.  Boelens,  B.  F.  Keegan,  and 
J.  O'Neill. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  2,  p 
93-109,  June  1986.  3  fig,  3  tab,  28  ref.  Commission 
of  the  European  Communities  Contract  ENV  695 
EIR(H). 

Descriptors:  'Water  pollution  effects,  *  Amphiura, 
'Sensitivity  analysis,  'Bioindicators,  'Toxicity, 
Pollutants,  Marine  animals,  Echinoderms,  Mortali- 
ty, Ions,  Benthos,  Benthic  fauna,  Aquatic  life. 

Methodological  aspects  of  toxicological  testing 
with  Amphiura  filiformis  (O.F.  Muller),  a  pre- 
sumed marine  'key'  species,  were  reported.  This 
infaunal  ophiuroid  echinoderm  can  be  readily 
maintained  in  the  laboratory,  and  demonstrates 
graded  responses  for  surfacing  (emerging  from  its 
burrow)  and  mortality.  The  sensitivity  of  this  spe- 
cies to  Cu(2+),  pentachlorophenol,  un-ionized  am- 
monia, and  dieldrin  are  reported.  A.  filiformis  is 
moderately  sensitive  to  copper,  pentachlorophenol 
and  un-ionized  ammonia,  although  it  is  less  sensi- 
tive to  dieldrin  than  many  other  marine  species. 
The  96-h  LC  50  and  EC  50  values  obtained  with 
the  four  toxicants  are  discussed  in  relation  to  com- 
parative tests  on  th  commonly  used  species  Cran- 
gon  crangon  (L.)  and  Artemia  salina  (L.),  as  well 
as  published  data  on  other  marine  test  species.  The 
significance  and  potential  use  of  'key'  species  in 
ecotoxicological  testing  are  also  considered.  (Au- 
thor's abstract) 
W87-06038 


PROPOSAL  FOR  THE  REDUCTION  OF 
ANIMAL  NUMBERS  REQUIRED  FOR  THE 
ACUTE  TOXICITY  TO  FISH  TEST  (LC  50  DE- 
TERMINATION), 

Huntingdon  Research  Centre  PLC  (England). 
M.  T.  Douglas,  D.  O.  Chanter,  I.  B.  Pell,  and  G. 
M.  Burney. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  4,  p 
243-249,  September  1986.  1  fig,  3  tab,  12  ref.  De- 
partment of  the  Environment  (England)  Contract 
PECD  7/8/030-11/83. 

Descriptors:  'Biassay,  'Bioindicators,  'Experimen- 
tal design,  'Experimental  data,  'Acute  toxicity 
test,  'Water  pollution  effects,  *Toxicity,  *Trout, 
•Test  design,  Pollutants,  Precision,  Fish,  Chemical 
wastes,  Hazards,  Organic  compounds. 

Juvenile  rainbow  trout  (Salmo  gairdneri)  were  ex- 
posed to  10  common  industrial  and  agricultural 
chemicals  in  a  series  of  acute  toxicity  tests  to 
provide  data  for  the  evaluation  of  the  test  design 
currently  employed  in  hazard  assessment  for  novel 
chemicals  in  the  aquatic  environment.  Analysis  of 
these  data  revealed  that  the  widely  employed 
design  of  10  fish  at  each  of  5  concentrations  cover- 
ing one  order  of  magnitude  could  be  modified  to 
one  of  7  fish  at  each  of  4  concentrations  with 
minimal  reduction  in  the  precision  of  the  result 
(i.e.,  the  LC  50  value).  The  adoption  of  this  modifi- 
cation to  test  design,  however,  would  result  in  a 
reduction  of  approximately  40%  of  the  number  of 
experimental  animals  used  in  bioassay  programs. 
(Author's  abstract) 
W87-06046 


ORGANIC  COPPER  AND  CHROMIUM  COM- 
PLEXES EN  THE  ESTERSTITIAL  WATERS  OF 
NARRAGANSETT  BAY  SEDIMENTS, 

Rhode     Island     Univ.,     Narragansett.     Graduate 

School  of  Oceanography. 

G.  S.  Douglas,  G.  L.  Mills,  and  J.  G.  Quinn. 

Marine  Chemistry  MRCHBD,  Vol.  19,  No.  2,  p 

161-174,  May  1986.  4  fig,  46  ref.  NSF  Grant  OCE- 

8200150. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5A — Identification  Of  Pollutants 


z 


Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Pollution  load,  'Sediments,  'Copper, 
'Chromium,  'Organic  compounds,  'Narragansett 
Bay,  'Interstitial  water,  Pollutants,  Dissolved 
solids,  Chromatography,  Spectroscopy,  Atomic 
absorption  spectroscopy,  Chemical  analysis,  Or- 
ganic carbon,  Sulfides,  Cores,  Geochemistry. 

Dissolved  organic  copper  and  chromium  complex- 
es were  measured  in  both  overlying  and  interstitial 
waters  of  Narragansett  Bay  and  mesocosm  sedi- 
ments using  CI 8  reverse-phase  liquid  chromatogra- 
phy and  atomic  absorption  spectroscopy.  In  the 
interstitial  and  overlying  waters,  the  isolation  pro- 
cedure recovered  22-67%  of  the  total  dissolved 
copper,  23-55%  of  the  total  dissolved  chromium 
and  14-40%  of  the  dissolved  organic  carbon.  The 
distribution  of  both  total  and  organic  copper  de- 
creased with  depth  in  the  cores  and  exhibited  a 
subsurface  maximum  near  the  zero  Eh  level  (z  = 
2-4  cm).  Below  that  depth,  both  forms  of  copper 
continued  to  decrease  until  an  apparent  equilibrium 
with  sulfide  minerals  was  established  (7-8  cm). 
Dissolved  chromium  exhibited  a  different  geo- 
chemistry, with  both  total  and  organic  chromium 
increasing  in  concentration  with  depth  in  the 
cores,  possibly  due  to  remobilization  from  some 
mineral  phase  such  as  chromic  hydroxide  or  chro- 
mite.  (Author's  abstract) 
W87-06056 


COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTrnONTNG  IN 
OXIDIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

S.  N.  Luoma. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p 

45-59,  October  1986.  4  fig,  1  tab,  29  ref,  2  append. 

Descriptors:  'Sample  preparation,  'Sediments, 
•Copper,  'Comparison  studies,  'Model  studies, 
'Data  interpretation,  'Estuaries,  Oxidation,  Organ- 
r,  Ammonium  hydroxide,  Mathematical 
equations,  Mathematical  models,  Mathematical 
studies. 

Model  estimations  of  the  proportion  of  Cu  in  oxi- 
dized sediments  associated  with  extractable  organ- 
ic materials  show  some  agreement  with  the  pro- 
portion of  Cu  extracted  from  those  sediments  with 
ammonium  hydroxide.  Data  were  from  17  estuaries 
of  widely  differing  sediment  chemistry.  The  mod- 
elling and  extraction  methods  agreed  best  where 
concentrations  of  organic  materials  were  either  in 
very  high  concentrations,  relative  to  other  sedi- 
ment components,  or  in  very  low  concentrations. 
In  the  range  of  component  concentrations  where 
the  model  predicted  Cu  should  be  distributed 
among  a  variety  of  components,  agreement  be- 
tween the  methods  was  poor.  Both  approaches 
indicated  that  Cu  was  predominantly  partitioned  to 
organic  materials  in  some  sediments,  and  predomi- 
nantly partitioned  to  other  components  (most 
probably  iron  oxides  and  manganese  oxides)  in 
other  sediments,  and  that  these  differences  were 
related  to  the  relative  abundances  of  the  specific 
components  in  the  sediment.  Although  the  results 
of  the  two  methods  of  estimating  Cu  partitioning 
to  organics  correlated  significantly  among  24  sta- 
tions from  the  17  estuaries,  the  variability  in  the 
relationship  suggested  that  refinement  of  parameter 
values  and  verification  of  some  important  assump- 
tions were  essential  to  the  further  development  of  a 
reasonable  model.  (Author's  abstract) 
W87-06061 


EVIDENCE  FOR  EXPOSURE  OF  FISH  TO  ODL 
SPDLLED  INTO  THE  COLUMBIA  RIVER, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
M.  M  Krahn,  L.  J.  Kittle,  and  W.  D.  MacLeod. 
Marine  Environmental  Research  MERSDW,  Vol. 
20,  No.  4,  p  291-298,  1986.   1  fig,  1  tab,   11  ref. 

Descriptors:  'Water  pollution  effects,  'Oil  spills, 
•Oil  pollution,  'Sturgeon,  'Fluorescence,  'Rivers, 
•Field  tests,  ^Columbia  River,  Pollutants,  Oil, 
Fish,  Measuring  instruments,  Chromatography, 
Estimating,  Population  exposure.  Aromatic  com- 
pounds, Metabolites,  Hydrocarbo"  Statistical 
analysis,  statistics. 


On  March  19,  1984,  more  than  170,000  gallons  of 
oil  were  spilled  into  the  Columbia  River.  A  non- 
radiometric  analytical  method  using  high-perform- 
ance liquid  chromatography  (HPLC)  with  fluores- 
cence detection  for  estimating  the  exposure  of  fish 
to  aromatic  compounds  by  measuring  the  concen- 
trations of  metabolites  of  these  contaminants  in  fish 
bile  was  recently  developed.  The  oil  spill  provided 
an  opportunity  to  field  test  the  new  methods  in 
assessing  the  exposure  of  fish  to  petroleum  aromat- 
ic compounds  from  the  spilled  oil.  The  findings 
indicated  that,  within  five  days  after  the  spill,  mean 
concentrations  of  metabolites  of  aromatic  com- 
pounds in  the  bile  of  white  sturgeon  (Acipenser 
transmontanus)  captured  57  miles  downstream 
from  the  spill  were  significantly  higher  than  those 
of  sturgeon  caught  upriver.  This  evaluation 
showed  the  HPLC/fluorescence  method  to  be  a 
simple,  rapid  means  of  determining  exposure  of  fish 
to  aromatic  hydrocarbons  since  the  bile  collected 
from  the  fish  could  be  processed  easily  and  quickly 
by  the  direct  injection  technique.  The  quantitation 
of  the  fluorescence  response  in  terms  of  the  refer- 
ence standard  permitted  statistical  comparisons  to 
be  made  between  exposures  of  fish  from  contami- 
nated and  reference  sites.  This  technique  was  less 
expensive  and  less  time-consuming  than  the  previ- 
ously used  GC/MS  methods.  (Wood-PTT) 
W87-06068 


MARINE  POLLUTION  MONITORING  CON- 
CERNS: SUMMARY  REPORT  FOR  THE 
STATE  OF  HAW  AH, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-06119 


POLLUTANTS  AND  THEIR  ECOTOXICOLO- 
GICAL  SIGNIFICANCE. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06187 


BASIC  ECOLOGICAL  PARAMETERS,  MONI- 
TORING AND  BIOLOGICAL  MONITORS  IN 
THE  AQUATIC  ENVIRONMENT, 

Barcelona  Univ.  (Spain).  Facultat  de  Biologia. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06188 


ASSESSING  POLLUTION  IN  THE  MEDITER- 
RANEAN SEA, 

International     Lab.     of     Marine     Radioactivity, 
Monaco-Ville  (Monaco). 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06195 


BIOASSESSMENT  METHODOLOGIES  FOR 
THE  REGULATORY  TESTING  OF  FRESHWA- 
TER DREDGED  MATERIAL,  PROCEEDINGS 
OF  A  WORKSHOP. 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
Army  Corps  of  Engineers.  Miscellaneous  Paper 
EL-86-6,  June  1986.  Final  Report.  Compiled  by 
Thomas  M.  Dillon,  and  Alfreda  B.  Gibson.  373  p, 
4  fig,  8  ref,  5  append. 

Descriptors:  'Water  quality  control,  'Sediments, 
•Dredging,  Biological  testing,  Waste  disposal, 
Ocean  dumping,  Toxicity,  Bioaccumulation,  Water 
pollution  control,  Conferences. 

A  workshop  was  conducted  by  the  Army  Corps  of 
Engineers  in  Milwaukee,  Wisconsin  to  identify  ap- 
propriate bioassessment  testing  methodologies  for 
the  regulatory  testing  of  freshwater  sediments 
scheduled  for  open-water  disposal.  To  identify  po- 
tentially useful  methodologies,  participants  from 
private  industry,  the  Federal  government,  and  in- 
stitutions of  higher  learning  were  invited  to  attend 
and  participate  in  the  workshop.  At  the  workshop, 
topics  of  discussion  included  hazard  assessment, 
bulk  sediment  chemistry,  acute  toxicity  tests, 
chronic  toxicity  tests,  other  bioassessment  tech- 
niques, and  assessment  of  bioaccumulation  poten- 
tial. Tb*»se  technical  issues  were  discussed  and 
ueuditu.  (Lantz-PTT) 


W87-06200 


MICROORGANISMS  AS  GROUNDWATER 
TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

C.  P.  Gerba. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

225-233,  2  tab,  39  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
movement,  'Bioindicators,  'Environmental  trac- 
ers, Tracers,  Bacteria,  Viruses,  Escherichia  coli. 

The  movement  of  bacteria  and  viruses  into 
groundwater  is  influenced  by  many  environmental 
factors  that  are  difficult  to  define  completely, 
making  the  ability  to  trace  microbial  movement  in 
groundwater  essential  for  recognizing  the  potential 
for  transmission  of  disease-causing  microorga- 
nisms. Therefore,  it  is  desirable  to  use  tracer  tech- 
niques to  monitor  the  movement  of  microorga- 
nisms with  percolating  water  through  soil  systems 
and  groundwater  when  assessing  new  sites  for  land 
application  of  wastewater,  septic-tank  drain  fields, 
and  investigating  sources  of  waterborne  disease 
outbreaks.  Most  groundwater  tracers  used  for  hy- 
drological  and  geological  studies  are  chemicals, 
using  fluorescein  dyes  or  halogen  salts.  The  criteria 
for  selecting  a  suitable  tracer  organism  for  ground- 
water contamination  are  survival  time  and  reten- 
tion in  soil  water  systems.  Microbial  tracers  have 
the  advantage  of  not  being  mutagenic,  not  having 
potential  toxic  effects,  and  having  a  finite  lifetime. 
Because  of  their  size,  the  movement  of  yeast  (3-7 
micrometers)  and  bacteria  (1-2  micrometers)  is 
more  limited  in  groundwater  than  viruses  (0.02-0.4 
micrometers).  Large  reductions  of  bacteria  can 
occur  after  percolation  of  sewage  through  a  meter 
or  less  of  sandy  soil.  Virus  removal  by  soil  is 
believed  to  be  due  largely  to  adsorption.  In  gener- 
al, viruses  would  be  expected  to  travel  longer 
distances  in  the  subsurface  if  ionic  concentrations 
are  low  and  the  pH  of  the  groundwater  is  above 
neutral.  Virus  adsorption  is  also  highly  type  -/  and 
strain-dependent  and  some  viruses  are  poorly  re- 
moved by  soils.  Recent  laboratoy  and  field  tests 
have  found  E.  coli  phage  f2  to  have  the  lowest 
removal  of  any  animal  or  bacterial  virus  studied. 
Results  are  usually  obtained  within  24-48  hrs. 
Stocks  of  E.  coli  phage  f2  and  MS-2  can  be  pro- 
duced to  yield  10  to  the  1  lth-10  to  the  12th  phage/ 
ml  in  crude  cell  lysates.  One  to  two  ml  samples  can 
be  conveniently  assayed  using  standard  assay  tech- 
niques. For  greater  sensitivity,  methods  are  avail- 
able for  the  concentration  of  phages  from  large 
volumes  of  water.  With  the  use  of  these  tech- 
niques, it  is  possible  to  detect  as  little  as  2-3  phages 
in  a  20-liter  volume  of  water.  Phage  assay  requries 
12-24  hr,  which  may  be  a  drawback  in  some  appli- 
cations. (See  also  W87-06201)  (Lantz-PTT) 
W87-06211 


BIOCHEMICAL  INDICATORS  OF  GROUND- 
WATER POLLUTION, 

Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Bio- 
chemistry. 
F.  R.  Leach. 

IN:  Groundwater  Pollution  Microbiology,  John 
Wiley  and  Sons,  New  York,  New  York,  1984.  p 
303-351,  4  fig,  10  tab,  198  ref.  EPA  Grant 
R804613. 

Descriptors:  'Bioindicators,  'Monitoring, 

•Groundwater  pollution,  •  Biochemical  tests,  'Fate 
of  pollutants,  Epifluorescence,  Immunochemistry, 
Metabolism,  Enzymes,  Respiration,  Radioisotopes, 
Literature  review. 

Biochemical  methods  for  determining  the  extent  of 
groundwater  pollution  are  discussed  here,  from  a 
broad-based  literature  review.  Some  of  the  tech- 
niques are:  (1)  plate  count;  (2)  epifluorescence;  (3) 
immunochemical  staining;  (4)  metabolic  staining; 
(5)  metabolic  fumigation;  (6)  respiration;  (7)  radioi- 
sotope incorporation;  (8)  bioluminescence;  (9)  en- 
zymatic activity;  (10)  uronic  acid  composition;  (11) 
ATP  composition;  and  (12)  fecal  sterols.  (See  also 
W87-06201)  (Lantz-PTT) 
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W87-06214 

CHARACTERIZATION  OF  SPILLED  OIL 
SAMPLES:  PURPOSE,  SAMPLING,  ANALYSIS 
AND  INTERPRETATION. 

Institute  of  Petroleum,  London  (England).  Marine 
Environment  Committee. 

John  Wiley  and  Sons,  Chichester,  England.  1986. 
95  p.  Edited  by  J.  A.  Butt,  D.  F.  Duckworth,  and 
S.  G.  Perry. 

Descriptors:  •Pollutant  identification,  'Sampling, 
Oil  characterization,  Oil  spills,  Chemical  analysis, 
Oil  pollution,  High  performance  liquid  chromatog- 
raphy, Nuclear  magnetic  resonance,  Mass  spec- 
trometry, Computers. 

The  abundance  of  analytical  techniques  which  can 
be  applied  to  the  characterization  of  oils  is  most 
apparent.  No  single  analytical  protocol  can,  how- 
ever, withstand  the  scientific  and  economic  con- 
straints of  a  universal  fingerprinting  technique.  In 
practice,  methods  used  will  depend  on  the  facilities 
and  expertise  available.  The  most  widely  applied 
analytical  schemes  are  likely  to  continue  in  popu- 
larity in  the  foreseeable  future  owing  to  the  general 
availability  of  suitable  analytical  instrumentation.  It 
is  unlikely  that  any  of  the  techniques  discussed  in 
this  section  will  revolutionize  oil  fingerprinting, 
although  many  show  promise  to  aid  the  analytical 
chemist.  HPLC  will  probably  have  the  largest 
impact  in  the  near  future,  particularly  with  ragard 
to  rapid  and  reproducible  preparative  fractionation 
of  characteristic  and  recalcitrant  compound  class- 
es. 13-C  NMR  and  'soft'  ionization  mass  spectrom- 
etry are  likely  to  gain  further  acceptance,  particu- 
larly as  complementary/confirmatory  techniques. 
With  the  rapid  expansion  in  use  of  microprocessors 
and  computers,  pattern  recognition  techniques  will 
undoubtedly  improve  and  become  more  widely 
available  for  interpretation  of  the  complex  results 
usually  associated  with  oil  fingerprinting.  (Lantz- 
PTT) 
W87-06237 


SITE-SPECTFIC  WATER  QUALITY  CRITERIA 
FROM  EM-STREAM  MONITORING  DATA, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
J.  H.  Van  Hassel,  and  A.  E.  Gaulke. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  5,  p  417^26,  May  1986.  4 
fig,  2  tab,  25  ref. 

Descriptors:  'Monitoring,  *Water  pollution  ef- 
fects, •Mayflies,  'Bioassay,  *Water  quality  stand- 
ards, •Copper,  Effluents,  Downstream,  Riffles, 
Streams,  Statistics,  Mathematical  equations. 

The  determination  of  site-specific  water  quality 
criteria  generally  involves  recalculation  of  national 
criteria  using  laboratory-derived  toxicity  data  or 
the  conducting  of  bioassays  using  site  water.  Be- 
cause of  uncertainty  of  predictions  of  in-stream 
biological  responses  to  contamination,  an  alterna- 
tive procedure  using  stream  benthic  surveys  and 
water  quality  data  was  applied  at  the  Appalachian 
Power  Company  Clinch  River  Plant  on  the  Clinch 
River  in  southwestern  Virginia.  Benthic  surveys  of 
riffle  transects  at  four  stations  located  upstream 
and  downstream  of  the  plant  showed  no  significant 
differences  among  sites,  except  just  below  the  ef- 
fluent discharge  site.  During  low-flow  periods 
there  were  significant  decreases  at  this  site  in  the 
percentage  of  mayflies  in  the  organisms  collected. 
Effluent  and  ambient  chemical  data  were  examined 
statistically  with  respect  to  the  biological  data. 
Increased  copper  concentrations  were  significantly 
associated  with  decreases,  from  reference  levels,  in 
percent  mayflies  at  the  impacted  area.  A  linear 
equation  was  derived  relating  decreased  percent 
mayflies  to  increased  copper  concentrations.  A  no 
effect  level  based  on  the  least  detectable  difference 
in  percent  mayflies  produced  a  total  recoverable 
copper  criterion  of  34.2  microgram/L.  Criteria  or 
impact  estimates  derived  from  in-stream  data  pos- 
sess many  advantages;  they  are  a  valuable  tool  for 
reducing  uncertainty  through  integrated  field-labo- 
ratory assessments.  (Author's  abstract) 
W87-06315 


CHARACTERIZATION  OF  CHEMICAL 
WASTE  SITE  CONTAMINATION  AND  DETER- 
MINATION OF  ITS  EXTENT  USENG  BIOAS- 
SAYS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

J.  M.  Thomas,  J.  R.  Skalski,  J.  F.  Cline,  M.  C. 

McShane,  and  J.  C.  Simpson. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  5,  p  487-501,  May  1986.  fig, 

tab,  ref.  EPA  Agreement  TD  1598;  DOE  Contract 

DE-ACO6-76RL01830. 

Descriptors:  'Pollutant  identification,  'Toxicity, 
•Water  pollution  effects,  *Waste  disposal,  *Waste 
dumps,  *Bioassay,  'Kriging,  Algae,  Sensitivity, 
Phytoassay,  Rocky  Mountain  Arsenal,  Organic 
compounds,  Pesticides,  Cleanup. 

Bioassays  were  used  in  a  three-phase  research 
project  to  (a)  assess  the  comparative  sensitivity  of 
test  organisms  to  known  classes  of  chemicals,  (b) 
determine  if  the  chemical  components  in  field  soil 
and  water  samples  of  unknown  chemical  composi- 
tion could  be  inferred  from  laboratory  studies 
using  pure  chemicals  and  (c)  investigate  kriging  (a 
relatively  new  statistical  'mapping'  technique)  and 
bioassays  as  methods  to  define  the  areal  extent  of 
chemical  contamination.  The  algal  assay  generally 
was  most  sensitive  to  samples  of  pure  chemicals, 
soil  elutriates  and  water  from  eight  sites  with 
known  chemical  contamination.  Bioassays  of  nine 
samples  of  unknown  chemical  composition  from 
the  Rocky  Mountain  Arsenal  site  snowed  that  a 
lettuce  seed  soil  contact  phytoassay  was  most  sen- 
sitive. Preliminary  evidence  suggests  that  bioassays 
might  be  a  useful  tool  in  broadly  identifying  classes 
of  toxic  components  of  contaminated  soil.  Nearly 
pure  formulations  of  insecticides  and  herbicides 
were  less  toxic  than  were  their  counterpart  com- 
mercial formulations.  This  finding  indicates  that 
chemical  analysis  alone  may  fail  to  correctly  rate 
the  severity  of  possible  environmental  toxicity.  Fi- 
nally, we  demonstrate  that  the  lettuce  seed  phy- 
toassay and  kriging  techniques  can  be  used  to  map 
contamination  in  a  portion  of  the  Rocky  Mountain 
Arsenal  site  and  aid  in  cleanup  decisions.  (Author's 
abstract) 
W87-06322 


DETERMINATION  AND  GENOTOXICETY  OF 
NITROGEN  HETEROCYCLES  ES  A  SEDI- 
MENT FROM  THE  BLACK  RIVER, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06323 


EFFECT  OF  AGE  ON  SENSIUVTIY  OF  DAPH- 
NIA  MAGNA  TO  CADMIUM,  COPPER  AND 
CYANAZTNE, 

Corvallis  Environmental  Research  Lab.,  OR. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06324 


ROLE  OF  ARTD7ICIAL  BURROWS  ES  HEXA- 
GENIA  TOXICITY  TESTS:  RECOMMENDA- 
TIONS FOR  PROTOCOL  DEVELOPMENT, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06327 


EVALUATION  OF  THE  ARCHIANNELID  DEM- 
OPHDLUS  GYROCTLIATUS  FOR  USE  EM 
SHORT-TERM  LITE-CYCLE  TOXICITY 
TESTS, 

Battelle  New  England  Marine  Research  Lab., 
Duxbury,  MA. 

R.  S.  Carr,  M.  D.  Quran,  and  M.  Mazurkiewicz. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  7,  p  703-712,  July  1986.  9 
fig,  6  tab,  12  ref. 

Descriptors:  *Bioindicators,  'Toxicity,  'Dinophi- 
lus,  'Industrial  wastewater,  'Effluents,  'Water 
pollution  effects,  'Life  history  studies,  Population 
exposure,  Reproduction,  Sensitivity,  Cultures,  Per- 
formance evaluation. 

The  use  of  the  archiannelid  Dinophilus  gyrociliatus 
O.  Schmidt  in  short-term  (7  to  10  d)  life-cycle  tests 


with  reference  toxicants  and  industrial  effluents 
was  evaluated.  Culture  techniques  and  test  proto- 
cols were  developed  and  evaluated.  The  life  histo- 
ry of  this  archiannelid  was  also  studied  and  is 
described.  Because  this  species  has  a  very  short  life 
cycle  (10  d  from  juvenile  to  juvenile  at  20  C  and 
3.0%  salinity),  reproductive  information  can  be 
obtained  during  a  short-term  test.  The  results  of 
tests  with  industrial  effluents  and  reference  toxi- 
cants indicate  that  this  species  is  suitable  for  toxici- 
ty testing  and  appears  to  be  quite  sensitive  to  the 
industrial  effluents  tested  in  this  study.  The  animals 
are  easily  cultured  and  the  testing  procedure  re- 
quires very  little  time  for  setup  and  maintenance  (1 
to  2  h/d).  It  has  been  determined  that  reproductive 
information  can  be  obtained  during  a  7-d  test  that 
starts  with  newly  emerged  juveniles.  (Author's  ab- 
stract) 
W87-06336 


RELATION  OF  SURVIVAL  TO  OTHER  END- 
POEMTS  EM  CHRONIC  TOXICITY  TESTS 
WITH  FISH, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
F.  L.  Mayer,  K.  S.  Mayer,  and  M.  R.  Ellersieck. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  8,  p  737-748,  August  1986. 
6  tab,  33  ref.  EPA  Interagency  agreement  EPA- 
IAG-AD-14-F-1-556-0. 

Descriptors:  'Survival,  'Toxicity,  'Reproduction, 
'Pollutant  identification,  'Water  pollution  effects, 
'Bioindicators,  Organic  compounds,  Fish,  Risk  as- 
sessment, Population  exposure,  Growth,  Predic- 
tion, Costs. 

Hazard  assessments  of  chemicals  in  aquatic  orga- 
nisms often  include  chronic  toxicity  testing.  The 
evaluation  of  duration  and  of  the  life  stages  tested 
according  to  standard  test  methods  has  led  to  the 
development  of  shorter  chronic  toxicity  tests.  A 
similar  evaluation  of  biological  endpoints  (i.e.,  sur- 
vival, growth  and  reproduction)  could  result  in 
tests  that  are  more  economical.  Endpoints  for  28 
chemicals  and  seven  fish  species  in  34  chronic 
toxicity  studies  were  analyzed.  When  all  endpoints 
were  compared,  survival  was  equal  to  or  more 
sensitive  than  all  other  endpoints  56  to  69%  of  the 
time.  Individual  endpoints  were  more  sensitive 
than  survival  19  to  61%  of  the  time,  except  for 
reproduction,  which  was  always  more  sensitive 
(although  there  were  few  observations).  The  no 
observed  effect  concentration  (NOEC)  for  growth 
could  be  predicted  from  the  NOEC  for  survival  by 
using  interendpoint  correlations  (r  =  0.040  to 
0.074).  Ratios  of  NOECs  for  survival  to  those  for 
all  other  endpoints  examined  were  5  or  less  in  93  to 
96%  of  the  comparisons  (specific  endpoint  com- 
parisons ranged  from  80  to  100%).  The  determina- 
tion of  the  survival  endpoint  requires  less  time  and 
money  than  does  the  determination  of  most  other 
endpoints,  and  it  appears  adequate  for  hazard  as- 
sessments in  the  initial  stage  of  estimating  chronic 
toxicity.  However,  a  factor  of  at  least  0.2  should  be 
applied  to  the  estimated  no-effect  concentrations 
for  survival  to  include  other  potential  biologically 
significant  effects  at  least  95%  of  the  time.  The 
factor  of  0.2  is  based  on  frequency  analyses  that 
resulted  in  the  NOECs  for  survival  being  5  times 
or  less  than  the  NOECs  for  most  other  endpoints 
about  95%  of  the  time.  Univariate  analyses,  how- 
ever, indicated  a  range  of  0.13  to  0.22  for  the 
factor.  A  thorough  evaluation  of  other  published 
studies  that  contain  endpoints  other  then  survival 
should  be  conducted  to  define  the  appropriate 
factor  more  accurately.  (Author's  abstract) 
W87-06338 


SIMULTANEOUS  EVALUATION  OF  THE 
ACUTE  EFFECTS  OF  CHEMICALS  ON  SEVEN 
AQUATIC  SPECIES, 

Eastman  Kodak  Co.,  Rochester,  NY.  Health  and 

Environment  Labs. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06343 


MARGINS  OF  UNCERTAINTY  IN  ECOTOXI- 
COLOGICAL  HAZARD  ASSESSMENT, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
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hygiene,  Bilthoven  (Netherlands). 
W.  Sloof,  J.  A.  M.  van  Oers,  and  D.  de  Zwart. 
Environmental      Toxicology       and       Chemistry 
ETOCDK,  Vol.  5,  No.  9,  p  841-852,  September 
1986.  3  fig,  4  tab,  68  ref. 

Descriptors:  'Analytical  methods,  'Water  pollu- 
tion effects,  'Toxicity,  'Regression  analysis, 
'Model  studies,  Risk  assessment,  Organic  com- 
pounds, Prediction,  Bioindicators. 

Margins  of  uncertainty  in  predicting  toxicity  from 
one  species  to  another,  from  acute  to  chronic  expo- 
sures and  from  single  species  to  higher  levels  of 
biological  organization  were  determined  by  regres- 
sion and  correlation  analyses.  Based  on  the  acute 
sensitivities  of  35  aquatic  species  to  15  compounds, 
no  species  was  found  to  be  particularly  sensitive  to 
all  chemicals  and  the  95%  uncertainty  factor  (UF) 
ranged  from  3  to  1,985.  Analyses  of  acute  and 
chronic  sensitivities  for  the  same  species  to  164 
chemicals  resulted  in  the  acute/chronic  relation- 
ship log  NOEC  =  -  1.28  +  0.95  log  L(E)C50(r  = 
0.89)  and  the  UF  of  25.6  (where  NOEC  is  the  no 
observed  effect  concentration).  Comparison  of  the 
lowest  acute  and  corresponding  ecosystem  effect 
levels  for  34  chemicals  indicated  the  relationship 
log  NOEC(ecosystems)  =  -0.55  +  0.81  log 
L(E)C50(r  =  0.77)  and  the  UF  of  85.7.  As  to  the 
predictability  of  ecosystem  effect  levels  from 
chronic  single-species  data,  the  following  relation- 
ship was  found:  log  NOEC(ecosystems)  =  0.63  + 
0.85  log  NOEC  (r  =  0.85),  with  a  UF  of  33.5. 
These  data  indicate  that  acute  testing  is  not  point- 
less; it  offers  a  statistical  base  for  the  use  of  acute 
toxicity  information  in  the  hazard  assessment  of 
chemicals  in  the  aquatic  environment.  (Author's 
abstract) 
W87-06344 


SEDIMENT  QUALITY  CRITERIA  FROM  THE 
SEDIMENT  QUALITY  TRIAD:  AN  EXAMPLE, 

E.V.S.  Consultants  Ltd.,  North  Vancouver  (British 

Columbia). 

P.  M.  Chapman. 

Environmental       Toxicology       and      Chemistry 

ETOCDK,  Vol.  5,  No.  11,  p  957-964,  November 

1986.  6  fig,  3  tab,  17  ref. 

Descriptors:  'Pollutant  identification,  'Sediments, 
•Bioassay,  'Organic  compounds,  'Fish  pathology, 
Histopathology,  Puget  Sound,  Aromatic  hydrocar- 
bons, Polychlorinated  biphenyls. 

Broad-scale  comparative  data  for  sediment  chemis- 
try, sediment  bioassays  and  bottom  fish  histopatho- 
logy are  used  to  derive  quantitative  site-specific 
sediment  criteria  for  three  representative  chemical 
contaminants  in  Puget  Sound,  Washington.  The 
criteria,  in  terms  of  concentrations  at  or  below 
which  biological  effects  were  shown  to  be  mini- 
mal, are  (dry  weight  sediment):  lead,  50 
microgram(ug)/g  (ppm);  combustion  polyaromatic 
hydrocarbons,  3.8  ug/g;  total  polychlorinated  bi- 
phenyls, 0.1  ug/g.  (Author's  abstract) 
W87-06351 


DEVELOPMENT  AND  VALDDATION  OF  SITE- 
SPECIFIC  WATER  QUALITY  CRITERIA  FOR 
COPPER, 

Environmental  Research  Lab.-Duluth,  MN. 
A.  R.  Carlson,  H.  Nelson,  and  D.  Hammermeister. 
Environmental       Toxicology       and      Chemistry 
ETOCDK,  Vol.  5,  No.  11,  p  997-1012,  November 
1986.  7  fig,  9  tab,  14  ref. 

Descriptors:  'Analytical  methods,  'Water  quality 
standards,  'Copper,  'Toxicity,  'Aquatic  animals, 
•Bioindicators,  Population  exposure,  Rivers, 
Downstream,  Heavy  metals. 

Comparative  acute  toxicity  values  for  Ceriodaph- 
nia  dubia,  Scapholeberis  sp.  and  Pimephales  pro- 
melas  exposed  to  copper  were  used  to  calculate 
water  effect  ratios  (e.g.,  site  water  LC50  value/ 
reference  water  LC50  value),  which  reflect  the 
difference  in  the  biological  availability  and/or  tox- 
icity of  copper  between  water  from  the  Naugatuck 
River,  Connecticut  and  Lake  Superior  reference 
water.  These  ratios  were  used  to  modify  U.S. 
Environmental  Protection  Agency  (EPA)  ambient 


aquatic  life  criteria  for  copper  to  site-  and  station- 
specific  criteria,  using  the  indicator  procedure  of 
the  U.S.  EPA  guidelines  for  deriving  site-specific 
water  quality  criteria.  A  water  effect  ratio  of  1.0 
was  established  using  unpolluted  upstream  water, 
resulting  in  a  site-specific  criterion  maximum  con- 
centration (CMC)  and  criterion  continuous  con- 
centration (CCC)  of  8.7  and  6.2  microgram(ug)/L 
copper,  respectively.  Mean  water  effect  ratios  of 
3.9  to  7.0,  reflective  of  reduced  biological  availabil- 
ity and/or  toxicity  of  copper,  were  determined  for 
four  successive  downstream  stations  where  the 
water  contained  copper  and  other  industrial  and 
domestic  wastes.  The  resulting  station-specific 
CMCs  and  CCCs  ranged  from  32  to  57  and  22  to 
39  ug/L  copper,  respectively.  These  copper  crite- 
ria were  compared  with  effluent-contributed  ambi- 
ent copper  concentrations  and  ecological  survey 
data  from  each  downstream  station  to  ascertain 
impact  on  aquatic  life.  It  was  concluded  that  the 
national  and  site-specific  criteria  derived  for 
copper  would  be  protective  of  the  river's  aquatic 
life  because  a  relatively  healthy  aquatic  community 
existed  where  these  criteria  were  exceeded  slight- 
ly. Whether  or  not  the  station-specific  criteria 
were  protective  could  not  be  determined  because 
these  criteria  were  not  exceeded  at  stations  with 
healthy  communities;  however,  where  they  were 
exceeded,  impaired  aquatic  communities  were  evi- 
dent. Generally,  C.  dubia  survival  and  young  pro- 
duction data  from  receiving  water  tests  and  copper 
addition  tests,  conducted  just  prior  to  the  acute 
toxicity  tests,  were  also  indicative  of  reduced 
copper  biological  availability  and/or  toxicity  in  the 
Naugatuck  River  at  downstream  stations.  (Au- 
thor's abstract) 
W87-06354 


SCREEN  DEVICE  TO  ELIMINATE  'FLOAT- 
ERS* IN  DAPHNIA  MAGNA  TOXICITY  TESTS, 
Battelle  Columbus  Div.,  OH. 
J.  H.  Dean,  and  G.  M.  DeGraeve. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  12,  p  1055-1057,  December 
1986.  2  fig,  6  ref. 

Descriptors:  'Bioindicators,  'Water  pollution  ef- 
fects, 'Toxicity,  'Analytical  methods,  'Screen 
device,  'Daphnia,  Floaters,  Effluents,  Water 
column. 

Toxicity  tests  for  research  and  regulatory  compli- 
ance (premanufacturing  product  testing  and  com- 
plex effluent  testing  for  NPDES  discharge  permits) 
are  commonly  conducted  using  Daphnia  magna. 
This  organism  is  easy  to  culture  and  has  been 
proven  to  be  sensitive  to  a  wide  range  of  test 
substances.  However,  a  problem  commonly  seen  in 
testing  this  organism  has  been  the  presence  of 
organisms  trapped  at  the  surface  of  test  waters, 
frequently  called  'floaters'.  Because  these  'floaters' 
are  trapped  at  the  surface  instead  of  swimming  in 
the  water  column,  their  exposure  conditions  are 
difficult  to  define  and  are  not  environmentally 
relevant.  Therefore,  the  results  obtained  from  tests 
in  which  'floaters'  are  found  are  difficult  to  inter- 
pret. A  screen  device  was  designed  to  physically 
prevent  the  Daphnia  from  touching  the  water  sur- 
face. The  effectiveness  of  the  device  was  evaluated 
using  several  complex  effluents.  (Alexander-PTT) 
W87-06359 


TEMPORAL  AND  SPATIAL  VARIABILITY  IN 

ZN,  CR,  CD  AND  FE  CONCENTRATIONS  EV 

OYSTER    TISSUES    (CRASSOSTREA    BRASI- 

LIANA    LAMARCK,    1819)    FROM    SEPETIBA 

BAY,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06364 


ALKYLLEAD     COMPOUNDS     EV     SURFACE 
AND  POTABLE  WATERS, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

M.  Radojevic,  and  R.  M.  Harrison. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  10,  p  519-524,  October  1986.  2  fig,  2 

tab,  16  ref. 


Descriptors:  'Pollutant  identification,  'Path  of  pol- 
lutants, 'Portable  water,  'Water  analysis,  'Surface 
water,  'Lead  compounds,  Gas  chromatography, 
Atomic  absorption  spectrometry,  Spectral  analysis. 

Gas  chromatography/atomic  absorption  spectrom- 
etry was  used  to  determine  specific  alkyllead  com- 
pounds in  surface  and  potable  water  samples  and  in 
rainwater.  For  the  first  time,  ionic  alkyllead  species 
were  identified  in  potable  waters  at  very  low  levels 
with  concentrations  up  to  3.6  nanogram  Pb/1.  No 
tetraalkyllead  compounds  were  found  in  any  of  the 
samples.  Laboratory  studies  demonstrated  that 
these  species  decompose  rapidly  in  aqueous  sam- 
ples to  trialkyllead,  the  most  common  form  of 
organic  lead  in  the  environmental  samples.  (Roch- 
ester-PTT) 
W87-06369 


CHROMIUM,  NICKEL,  COPPER,  ZINC,  AR- 
SENIC, SELENIUM,  CADMIUM,  MERCURY 
AND  LEAD  IN  DUTCH  FISHERY  PRODUCTS 
1977-1984, 

Rijks-Kwaliteitsinstituut  voor  Land-en  Tuinbouw- 

produkten,  Wageningen  (Netherlands). 

G.  Vos,  and  J.  P.  C.  Hovens. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  52,  No.  1/2,  p  25-40,  June  1986.  6  tab,  29  ref. 

Descriptors:  'Pollutant  identification,  'Heavy 
metals,  'Fishery  products,  'Netherlands,  'Foods, 
•Tissue  analysis,  Chromium,  Nickel,  Copper,  Zinc, 
Arsenic,  Selenium,  Cadmium,  Mercury,  Lead, 
Cod,  Sole,  Plaice,  Herring,  Eel,  Pike-perch, 
Shrimp,  Mussels,  Trace  elements,  Fish. 

Within  the  framework  of  a  monitoring  program, 
carried  out  by  order  of  the  Dutch  Ministry  of 
Agriculture  and  Fisheries,  fishery  products  from 
Dutch  coastal  waters,  estuaries,  and  inland  waters 
were  investigated  for  the  presence  of  trace  ele- 
ments. Fishery  products  investigated  for  the  period 
1977-1984  included  sole,  code,  plaice,  herring,  eel, 
pike-perch,  shrimp,  and  mussel,  in  which  the  ele- 
ments Cr,  Ni,  Cu,  Zn,  As,  Se,  Cad,  Hg,  and  Pb 
were  determined.  The  results  are  compared  with 
data  from  the  literature  and  with  the  trace  ele- 
ments usually  found  in  other  animal  products.  The 
daily  intake  of  trace  elements  in  The  Netherlands 
through  the  consumption  of  Dutch  fishery  prod- 
ucts is  calculated.  (Author's  abstract) 
W87-06388 


ANALYSES  OF  CHLORINATED  STYRENES  IN 
ENVIRONMENTAL  SAMPLES  USKVG  NEGA- 
TIVE ION  CHEMICAL  IONIZATION  MASS 
SPECTROMETRY, 

Senter  for  Industriforskning,  Oslo  (Norway). 
T.  Ramdahl,  G.  E.  Carlberg,  and  P.  Kolsaker. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  48,  No.  3,  p  147-155,  February  1986.  4  fig,  2 
tab,  19  ref. 

Descriptors:  'Pollutant  identification,  'Water  anal- 
ysis, 'Chlorinated  styrenes,  'Mass  spectrometry, 
Gas  chromatography,  Cod  liver,  Cod  filet,  Nega- 
tive ion  chemical  ionization,  Measuring  instru- 
ments, Analytical  methods,  Organic  compounds, 
Spectral  analysis. 

A  method  is  presented  for  the  separation  and  iden- 
tification of  chlorinated  styrene  isomers  with  fully 
chlorinated  aromatic  nuclei  in  environmental  sam- 
ples. Gas  chromatography  combined  with  negative 
ion  chemical  ionization  mass  spectrometry  was 
used.  The  method  was  applied  to  combined  codfish 
liver  and  filet  extract.  All  the  possible  chlorostyr- 
enes  with  fully  chlorinated  aromatic  nuclei  were 
detected  in  this  sample.  (See  also  W87-06394)  (Au- 
thor's abstract) 
W87-06393 


IDENTIFICATION  OF  CHLORINATED  COM- 
POUNDS IN  THE  SPENT  CHLORTNATION 
LIQUOR  FROM  DIFFERENTLY  TREATED 
SULPHITE  PULPS  WITH  SPECIAL  EMPHA- 
SIS ON  MUTAGENIC  COMPOUNDS, 
Senter  for  Industriforskning,  Oslo  (Norway). 
G.  E.  Carlberg,  H.  Drangsholt,  and  N.  Gjos. 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 
Identification  Of  Pollutant*— Group  5A 


The  Science  of  the  Total  Environment  STENDL, 
Vol.  48,  No.  3,  p  157-167,  February  1986.  1  fig,  1 
tab,  13  ref. 

Descriptors:  *Effluents,  *Pollutant  identification, 
•Mutagens,  *Wastewater  treatment,  'Chlorinated 
hydrocarbons,  *Chlorination  liquor,  Kraft  mill 
wastes,  Oxygen  delignification,  Alkali  treatment, 
Industrial  wastewater,  Organic  compounds. 

About  80  compounds  present  in  the  spent  chlorina- 
tion  liquor  from  the  bleaching  of  sulfite  pulp  were 
identified.  These  compounds  were  compared  with 
those  identified  in  kraft  bleaching  pulp  effluent, 
with  special  emphasis  on  mutagens.  The  influence 
of  oxygen  delignification,  before  chlorination  and 
alkali  treatment  to  the  spent  liquor,  on  the  compo- 
sition of  the  liquors  also  was  studied.  (See  also 
W87-06939)  (Author's  abstract) 
W87-06394 


ENVIRONMENTAL  CONTAMINATION  BY 
LEAD  AND  CADMIUM  IN  PLANTS  FROM 
URBAN  AREA  OF  MADRTD,  SPAIN, 

Consejo  Superior  de  Investigaciones  Cientificas, 
Madrid  (Spain).  Inst,  de  Quimica  Organica  Gener- 
al. 

L.  M.  Hernandez,  M.  C.  Rico,  M.  J.  Gonzalez,  and 
M.  A.  Hernan. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  203-208, 
February  1987.  2  fig,  3  tab,  1 1  ref. 

Descriptors:  'Monitoring,  *Bioindicators,  •Pollut- 
ant identification,  *Air  pollution,  'Heavy  metals, 
♦Plant  tissues,  'Leaves,  'Lead,  'Cadmium, 
•Madrid,  Spain,  Metals,  Seasonal  variation,  Rain- 
fall, Pollutants,  Urban  areas,  Traffic  intensity. 

Monitoring  atmospheric  pollution  using  biological 
materials  as  metal  indicators  is  a  relatively  cheap, 
simple  and  reliable  method.  Lead  and  cadmium 
levels  in  rose-bay  leaves  collected  from  15  sites  in 
the  city  of  Madrid  were  determined.  Cadmium 
showed  the  lower  mean  level,  with  a  range  of  0.34 
to  1.68  ppm,  while  the  range  for  lead  was  8.1  to 
178.3  ppm.  The  effect  of  seasonal  change  was 
insignificant  for  cadmium,  but  the  lead  concentra- 
tion varied  with  a  decrease  during  the  growing 
season  and  an  increase  from  July  though  January 
which  was  attributed  to  water  loss,  air  dryness  and 
decreased  growth.  Correlation  among  residues  of 
lead,  cadmium,  traffic  intensity,  and  rainfall  were 
calculated.  The  residues  of  lead  were  not  correlat- 
ed with  rainfall,  but  a  highly  significant  positive 
correlation  between  lead  levels  and  traffic  intensity 
was  observed.  The  residues  of  cadmium  were  not 
correlated  with  the  residues  of  lead,  traffic  intensi- 
ty or  rainfall.  (Wood-PTT) 
W87-O6420 


DETERMINATION  OF  HIGH  OZONE  CON- 
CENTRATIONS IN  AIR, 

Bodensee-Wasserversorgung,  Stuttgart  (Germany, 

F.R.). 

D.  Maier,  and  G.  E.  Kurzmann. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.   1986.  p  271-292,  5  fig,  6  tab,   12  ref. 

Descriptors:  'Ozone,  'Atmosphere,  'Chemical 
analysis,  Hydrogen  ion  concentration,  Potassium 
iodide,  Calorimetry,  Titration,  Photometry. 

Efforts  were  made  in  Switzerland  and  in  the  U.S. 
to  develop  a  uniform  and  comparable  ozone  ana- 
lytical method.  In  these  tests,  which  were  limited 
to  determination  of  the  ozone  content  in  the  atmos- 
phere only,  concentrations  up  to  one  ppm  ozone 
were  measured.  The  classical  method  to  determine 
ozone  in  the  gaseous  phase,  is  the  oxidation  of 
iodide  ion  to  iodine  with  the  subsequent  titration  of 
iodine  with  sodium  thiosulfate.  Considering  the 
stoichiometry  of  the  reaction  between  iodine  and 
ozone,  there  exist  some  controversial  opinions,  es- 
pecially when  dealing  with  high  ozone  concentra- 
tions (>  10  ppm).  Based  on  these  considerations, 
an  ozone  working  group  was  formed  on  April  16, 
1976,  by  the  Association  of  Water  Supply  Boden- 
see  in  Uberlingen  Sussenmuhle,  and  undertook  the 
task  of  examining  more  closely  in  a  first  phase  of 


its  studies  the  controversial  details  of  ozone  deter- 
mination in  the  gas  phase  using  the  potassium 
iodide  method,  and  included  in  this  program  the 
different  methods  of  instrumental  analysis.  The 
experimental  program  of  the  Work  Group  was 
completed  in  three  sessions.  In  detail  the  following 
effects  were  studied:  (a)  the  effect  of  the  velocity 
of  flow  of  the  measured  gas;  (b)  the  effect  of  pH; 
(c)  the  effect  of  buffering  of  the  KI  solution;  (d) 
the  effect  of  concentration  of  the  KI  solution;  (e) 
the  effect  of  dispersion  of  the  gas  in  the  KI  solu- 
tion; and  (f)  the  effect  of  ozone  concentration.  This 
paper  presents  and  briefly  discusses  each  of  these 
effects,  as  well  as  the  following  measuring  tech- 
niques: (1)  potassium  iodide  calorimetry;  (2)  titri- 
metric  determination  by  the  KI  method;  (3)  calori- 
metric  determination  using  the  enthalpy  method; 
and  (4)  photometric  determination  by  the  UV 
method.  (See  also  W87-06492)  (Lantz-PTT) 
W87-06510 


EVALUATION  OF  OZONE  7ALD3RATION 
PROCEDURES:  PROJECT  SUMMARY, 

Environmental    Monitoring    Systems    Lab.,    Re- 
search Triangle  Park,  NC. 
K.  A.  Rehme,  J.  C.  Puzak,  M.  E.  Beard,  C.  F. 
Smith,  and  R.  J.  Paur. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  293-301,  5  tab. 

Descriptors:  'Chemical  analysis,  'Ozone,  'Air  pol- 
lution, Calibrations,  Potassium  iodide,  Photometry, 
Ultraviolet  radiation,  Titration,  Nitric  oxide,  Po- 
tassium iodide. 

Four  candidate  calibration  procedures  for  the  de- 
termination of  photochemical  oxidants  in  the  at- 
mosphere were  considered  promising  replacements 
for  the  1%  neutral  buffered  potassium  iodide 
(NBKI)  procedure  in  use  at  the  time  this  project 
was  undertaken:  ultraviolet  (UV)  photometry,  gas 
phase  titration  with  excess  nitric  oxide  (GPT-NO), 
gas  phase  titration  with  excess  ozone  (GPT-03), 
and  an  improved  potassium  iodide  technique  using 
a  boric  acid  buffered  potassium  iodide  reagent 
(BAKI).  Each  of  these  procedures  had  demonstrat- 
ed results  of  adequate  precision  and  accuracy 
under  ideal  conditions.  All  candidate  procedures 
were  evaluated  to  review  the  procedural  descrip- 
tions and  to  assess  critical  performance  parameters. 
Variability  studies  then  were  conducted  to  estimate 
the  precision  and  accuracy  of  the  calibrations.  The 
information  was  used  to  assess  the  relative  per- 
formance of  each  procedure  for  calibrating  03 
reference  methods.  The  reproducibility  of  a  given 
method,  defined  as  the  95%  confidence  interval  of 
the  difference  in  the  slopes  of  two  calibrations 
performed  by  different  operators  using  different 
calibration  system  on  different  days,  was  also  esti- 
mated for  each  of  the  four  methods.  These  data 
indicated  that  the  UV  photometric  calibration  pro- 
cedures (reproducibility  3.4%),  and  that  UV  pho- 
tometers employed  for  calibration  purposes  have 
no  significant  bias  (mean  slope  (1.0037).  However, 
its  accuracy  for  measuring  03  concentrations  con- 
firmed by  its  direct  relationship  to  a  well  estab- 
lished 03  absorption  coefficient  as  well  as  com- 
parisons of  independent  UV  photometers  that 
showed  agreement  within  +  or  -  1.5%.  Independ- 
ent use  of  the  BAKI  procedure  for  the  direct 
calibration  of  03  reference  methods  was  allowed 
for  an  18-month  transition  period  to  permit  agen- 
cies to  adopt  the  new  UV  calibration  procedure. 
(See  also  W87-06492)  (Lantz-PTT) 
W87-06511 


ECOPHYSIOLOGICAL  ADAPTATIONS  OF 
ANAEROBIC  BACTERIA  TO  LOW  PH:  ANAL- 
YSIS OF  ANAEROBIC  DIGESTION  IN  ACIDIC 
BOG  SEDIMENTS, 

Wisconsin  Univ.-Madison.  Dept.  of  Bacteriology. 

S.  Goodwin,  and  J.  G.  Zeikus. 

Applied      and      Environmental       Microbiology 

AEMIDF,  Vol.  53,  No.  1,  p  57-64,  January  1987.  5 

fig,    7    tab,    24    ref.    DOE    Grant    DE-FG02- 

85ER13376. 

Descriptors:  'Pollutant  identification,  'Hydrogen 
ion  concentration,  'Acidity,  'Anaerobic  bacteria, 
'Anaerobic  digestion,  'Sediments,  'Bogs,  'Eco- 


logical effects,  'Physiological  ecology,  Environ- 
mental effects,  Ecology,  Adaptation,  Acidic  soils, 
Bacteria,  Anaerobic  conditions,  Digestion,  Wis- 
consin, Organic  matter,  Carbon  dioxide,  Methane, 
Hydrogen,  Metabolism,  Metabolites,  Lactobacillus, 
Clostridium,  Isotope  studies. 

The  dynamics  of  anaerobic  digestion  were  exam- 
ined in  the  low-pH  sediments  of  Crystal  Bog  in 
Wisconsin.  The  sediments  (pH  4.9)  contained  71% 
organic  matter  and  the  following  concentrations  of 
dissolved  gases  (micromoles  per  liter):  C02,  1140; 
CH4,  490;  and  H2,  0.01.  The  rate  of  methane 
production  was  6.2  micromol/liter  of  sediment  per 
hour,  which  is  slower  than  eutrophic,  neutral  sedi- 
ments. Microbial  metabolite  processes  displayed 
the  following  pH  optima:  hydrolysis  reactions,  be- 
tween 4.2  and  5.6;  aceticlastic  methanogenesis,  5.2; 
and  hydrogen-consuming  reactions,  5.6.  The  turn- 
over rate  constants  for  key  intermediary  metabo- 
lites were  (per  hour):  glucose,  1.10;  lactate,  0.277; 
acetate,  0.118;  and  ethanol,  0.089.  The  populations 
of  anaerobes  were  low,  with  hydrolytic  groups 
(1000000/ml)  several  orders  of  magnitude  higher 
than  methanogens  (100/ml).  The  addition  of 
carbon  electron  donors  to  the  sediment  resulted  in 
the  accumulation  of  hydrogen,  whereas  the  addi- 
tion of  hydrogen  resulted  in  the  accumulation  of 
fatty  acids  and  the  inhibition  of  hydrogen-produc- 
ing acetogenic  reactions.  Strains  of  Lactobacillus, 
Clostridium,  and  Sarcina  ventriculi  were  isolated 
from  the  bog,  and  their  physiological  attributes 
were  characterized  in  relation  to  hydrolytic  proc- 
ess functions  in  the  sediments.  Evidence  was  pre- 
sented to  show  that  the  pH  present  in  the  bog 
sediments  alter  anaerobic  digestion  processes  so 
that  total  biocatalytic  activity  is  lower,  but  the 
general  carbon  and  electron  flow  pathways  are 
similar  to  those  of  neutral  anoxic  sediments.  (Au- 
thor's abstract) 
W87-06544 


NAPHTHALENE  BIODEGRADATION  IN  EN- 
VIRONMENTAL MICROCOSMS:  ESTIMATES 
OF  DEGRADATION  RATES  AND  CHARAC- 
TERIZATION OF  METABOLITES, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06545 


COMPARISON  OF  SOME  PHYSICOCHEM- 
ICAL  PARAMETERS  OF  HUMIC  SUB- 
STANCES ISOLATED  FROM  THREE  DIFFER- 
ENT AQUATIC  ECOSYSTEMS, 
Polish  Academy  of  Sciences,  Poznan.  Dept.  of 
Agrobiology  and  Forestry. 

B.  Szpakowska,  J.  Pempkowiak,  and  I.  Zyczynska- 
Baloniak. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.  108, 
No.  2,  p  259-267,  December  1986.  2  fig,  3  tab,  27 
ref.  Polish  Academy  of  Sciences  Grant  MR-II/23 
and  MR-I/15. 

Descriptors:  'Humic  acids,  'Path  of  pollutants, 
'Heavy  metals,  'Cadmium,  'Lead,  'Metal  com- 
plexes, Baltic  Sea,  Vistula  River,  Cations,  Chemi- 
cal analysis,  Infrared  spectroscopy,  Heavy  metals, 
Phenols,  Cultivated  lands,  Spectral  analysis,  Aro- 
matic compounds,  Precipitation. 

Humic  substances  were  isolated  from  three  differ- 
ent water  bodies  containing  the  following  concen- 
trations: in  water  from  a  canal  situated  in  farmed 
land,  25.0  mg/cu  dm,  in  water  from  the  Vistula 
River  9. 1  mg/cu  dm  and  in  water  from  the  Gulf  of 
Gdansk  1.3  mg/cu  dm.  Humic  substances  were 
isolated  by  sorption  on  Amberlite  XAD-2  resin. 
Physicochemical  properties  of  these  substances 
were  compared  via  elemental  analysis,  IR,  UV  and 
VIS  absorption  spectra.  It  has  been  established  that 
humic  substances  isolated  from  the  canal  water 
contain  aromatic  rings  and  have  more  acidic  func- 
tional groups  (phenolic,  carboxylic)  compared  to 
marine  humic  substances.  Complexing  properties 
of  the  substances  towards  Cd  and  Pb  were  investi- 
gated using  anodic  stripping  voltammetry.  The 
examined  substances  bind  1.3-13.2  microgram/mg 
of  Cd  and  0.21-7.71  microgram/mg  of  Pb,  depend- 
ing on  sample  origin.  The  results  confirm  that  low 
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molecular  weight  humic  substances  are  strong  or- 
ganic ligands,  form  stable  chelates  with  metal  ca- 
tions, and  introduce  and  maintain  in  circulation 
considerable  amounts  of  cations.  (Airone-PTT) 
W87-06561 


INTERPRETATION  OF  GAS  CHROMATO- 
GRAPHIC DATA  IN  SUBSURFACE  HYDRO- 
CARBON INVESTIGATIONS, 

Amoco  Corp.,  Tulsa,  OK. 

R.  B.  Senn,  and  M.  S.  Johnson. 

Ground  Water  Monitoring  Review  GWMRDU, 

Vol.  7,  No.  1,  p  58-63,  Winter  1987.  13  fig,  2  ref. 

Descriptors:  'Petroleum  products,  'Gas  chroma- 
tography, 'Groundwater  pollution,  'Aromatic 
compounds,  'Water  pollution  sources,  Migration, 
Hydrocarbons,  Chemical  analysis,  Biodegradation, 
Benzene. 

Capillary  column  gas  chromatography  (GC)  is  ex- 
tremely useful  in  investigations  of  subsurface  con- 
tamination by  petroleum  hydrocarbons.  Fluid  sam- 
ples collected  from  observation  wells  are  evaluated 
by  GC  methods  to  detect  and  analyze  petroleum 
hydrocarbons  in  dissolved  and  liquid  phases.  The 
presence,  types  and  concentrations  of  many  petro- 
leum-derived hydrocarbons  dissolved  in  ground- 
water can  be  determined.  GC  can  also  be  used  to 
estimate  the  degree  of  degradation  of  sampled 
liquid  hydrocarbon  product  and  this  information  is 
helpful  in  estimating  the  length  of  time  the  product 
has  been  in  the  subsurface.  Determination  of  the 
hydrocarbon  source  and  migration  path  can  be 
made  from  GC  analysis  of  fluid  samples  collected 
at  two  or  more  locations.  Several  examples  are 
given  which  exemplify  these  applications.  Interpre- 
tation of  a  gas  chromatogram  in  the  laboratory 
without  considering  the  hydrogeologic  setting 
from  which  the  sample  was  taken  (and  how  the 
sample  was  collected  as  well)  may  result  in  inaccu- 
rate or  incomplete  conclusions.  (Airone-PTT) 
W87-06571 


DETECTING  CHANGES  IN  GROUND  WATER 
QUALITY  AT  REGULATED  FACTLnTES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For  primary  bibliographic   entry   see  Field   5G. 
W87-06573 


SPECTROPHOTOMETRIC  DETERMINATION 
OF  COPPER  IN  ENVIRONMENTAL  SAMPLES 
BY  SOLID-LIQUID  EXTRACTION  OF  ITS  9,10- 
PHENANTHRENEQUINONE  MONOXTMATE 
COMPLEX  INTO  MOLTEN  NAPHTHALENE, 
Indian  Inst,  of  Tech.,  New  Delhi.  Dept.  of  Chemis- 
try. 

A.  Wasey,  B.  K.  Puri,  M.  Katyal,  and  M.  Satake. 
Journal  of  Environmental  Analytical  Chemistry, 
Vol.  24,  No.  3,  p  169-182,  1986.  2  fig,  5  tab,  17  ref. 

Descriptors:  'Spectrophotometry,  'Copper,  'En- 
vironmental samples,  'Solid  liquid  extraction,  'An- 
alytical methods,  'Sample  preparation,  Naphtha- 
lene, Wastewater,  Beer,  Wine,  Human  hair,  Beer's 
law,  Extraction,  Complexes,  Metals,  Ions,  Sensitiv- 
ity. 

A  fairly  selective  and  sensitive  spectrophotometric 
method  was  developed  for  determination  of 
copper  after  extraction  of  its  9,10  phenanthrene- 
quinone  monoximate  complex  into  molten  naph- 
thalene in  the  pH  range  of  6.1-8.4.  At  room  tem- 
perature, the  solid  naphthalene  containing  the 
metal  complex  is  separated  by  filtration,  dissolved 
in  dimethylformamide  (DMF)  and  the  absorbance 
measured  at  470  nm  against  the  reagent  blank. 
Beer's  law  is  obeyed  in  the  concentration  range 
0.0-9.6  micrograms  of  copper  in  10  ml  of  DMF. 
The  molar  absorptivity  and  sensitivity  were  63000 
1/mol/cm  and  0.001  microgram/sq  cm,  respective- 
ly. The  interference  of  various  ions  was  studied 
and  the  method  was  applied  for  the  determination 
of  copper  in  various  standard  reference  materials, 
beer,  wines,  human  hair  and  environmental  sam- 
ples. (Author's  abstract) 
W87-06591 


FATE  OF  ATRAZINE  AND  TRIFLURALIN 
FROM  AN  INDUSTRIAL  WASTE  DUMPING 
AT  THE  LLOBREGAT  RIVER.  PRESENCE  IN 
FISH,  RAW  AND  FINISHED  WATER, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06592 


SULFUR  CONSTITUENTS  IN  SOILS  AND 
STREAMS  OF  A  WATERSHED  IN  THE 
ROCKY  MOUNTAINS  OF  ALBERTA, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06601 
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MODE  OF  ACTION  OF  CHLORINE  DIOXIDE 
WITH  CERTAIN  NITROGENOUS  COM- 
POUNDS IN  AN  AQUEOUS  MEDIUM  (MODE 
D*  ACTION  DU  BIOXYDE  DE  CHLORE  SUR 
QUELQUES  COMPOSES  ORGANIQUES 
AZOTES  EU  MILEU  AQUEUX  DILUE), 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  1'Eau  et 
des  Nuisances. 

For  primary  bibliographic  entry  see  Field  5F. 
W87-05927 


ESTIMATING  THE  RATE  OF  GENERATION 
OF  ACTD  DRAINAGE  PRODUCTS  IN  COAL 
STORAGE  HEAPS, 

Queensland  Univ.,  Brisbane  (Australia).  Dept.  of 

Chemical  Engineering. 

D.  E.  Gottschlich,  P.  R.  F.  Bell,  and  P.  F. 

Greenfield. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  1,  p  1-12,  January  1986.  6  fig,  3  tab,  31 

ref. 

Descriptors:  'Water  pollution  sources,  'Mine 
wastes,  'Acid  mine  water,  'Coal,  'Iron  sulfides, 
•Acidic  water,  'Acid  mine  drainage,  Oxidation, 
Design  criteria,  Wastewater  facilities,  Tempera- 
ture, Prediction. 

The  rate  of  oxidation  of  iron  sulfides  contained  in 
reject  coal  from  a  coal  washery  was  measured  in 
small  scale  reactors  designed  to  simulate  the  condi- 
tions in  a  storage  heap.  The  results  from  such  tests 
compared  well  with  the  measured  levels  of  oxida- 
tion products  generated  in  acid  waste  streams  ema- 
nating from  large  scale  columns  (scale-up  factor  of 
200),  indicating  the  value  of  the  procedure  in  pre- 
dicting some  of  the  variables  necessary  for  the 
design  of  a  treatment  facility.  As  previous  studies 
have  shown,  the  rate  of  oxidation  was  constant  up 
to  a  critical  point  when  the  oxidation  rate  dropped 
noticeably.  During  this  period,  the  oxidation  rate 
varied  from  61.4-206.4  mg  Fe/day/kg  coal  for 
temperatures  ranging  from  25  C  to  37  C.  (Author's 
abstract) 
W87-05936 


MUSTY  ODOR  FROM  BLUE-GREEN  ALGA, 
PHORMIDIUM  TENUE  IN  LAKE  KASUMI- 
GAURA, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

N.  Sugiura,  O.  Yagi,  and  R.  Sudo. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  2,  p  77-86,  February  1986.  11  fig,  18 

ref. 

Descriptors:  'Water  pollution  sources,  'Odor-pro- 
ducing algae,  'Cyanophyta,  'Pollutant  identifica- 
tion, 'Japan,  'Trichomes,  'Lake  Kasumigaura,  2- 
methylisoborneol,  Lakes,  Algae,  Odors. 

A  musty  odor  occurred  in  Lake  Kasumigaura 
(Japan)  in  July  1980,  November  1980- January 
1981,  and  July  1981.  A  musty  odorous  compound, 
2-methylisobomeol,  was  detected  from  the  water 
by  adsorbent-solvent  desorption.  A  good  relation- 
ship was  observed  between  the  musty  odor  occur- 
rence and  the  trichome  numbers  of  Phormidium 
tenue.  One  trichome  of  P.  tenue  produced  musty 


odor  of  threshold  odor  number  0.08  to  0.12.  Gas 
chromatography  studies  confirmed  the  presence  of 
2-methylisoborneol  in  unialgal  cultures  of  Phormi- 
dium tenue,  suggesting  that  this  compound  was  the 
main  contributor  to  the  observed  musty  odor  oc- 
currences in  Lake  Kasumigaura.  (Rochester-PTT) 
W87-05941 


OZONATION       OF       AQUATIC       ORGANIC 
MATTER    AND    HUMIC    SUBSTANCES:    AN 
ANALYSIS   OF   SURROGATE   PARAMETERS 
FOR  PREDICTING  EFFECTS  ON  TRIHALO- 
METHANE  FORMATION  POTENTIAL, 
Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  5F. 
W87-05943 


EFFECT  OF  THREE  SLUDGE  PROCESSING 
OPERATIONS  ON  THE  FATE  AND  LEACHA- 
BILITY  OF  TRACE  ORGANICS  IN  MUNICI- 
PAL SLUDGES, 

Environmental     Protection    Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
For  primary   bibliographic   entry  see   Field   5D. 
W87-05945 


MEASUREMENT  OF  COPPER  IN   INDIVID- 
UAL AQUATIC  INSECT  LARVAE, 

Plymouth  Polytechnic  (England).  Faculty  of  Sci- 
ence. 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05946 


SPECIATION  OF  HEAVY  METALS  IN  THE 
SLUDGE  OF  AN  OXIDATION  POND  (SPECIA- 
TION DES  METAUX  LOURDS  PRESENTS 
DANS  LES  BOUES  D'UN  BASSIN  DE  LAGUN- 
AGE  NATUREL), 

Ecole   Nationale   de   la   Sante   Publique,   Rennes 
(France).  Lab.  de  Genie  Sanitaire. 
For  primary   bibliographic   entry  see   Field   5D. 
W87-05956 


HYDROCARBON  POLLUTION  FROM  MARI- 
NAS IN  ESTUARINE  SEDIMENTS, 

Virginia  Inst,  of  Marine  Science,  Gloucester  Point. 
E.  A.  Voudrias,  and  C.  L.  Smith. 
Estuarine,   Coastal   and   Shelf  Science  ECSSD3, 
Vol.  22,  No.  3,  p  271-284,  March  1986.  6  fig,  3  tab, 
31  ref. 

Descriptors:  'Hydrocarbons,  'Path  of  pollutants, 
•Fate  of  pollutants,  'Marinas,  'Estuaries,  'Water 
pollution  sources,  'Sediments,  Estuarine  environ- 
ment, Aromatic  hydrocarbons,  Aliphatic  hydro- 
carbons. 

One  of  the  fates  of  petroleum  hydrocarbons  in  the 
aquatic  environment  is  adsorption  on  or  incorpora- 
tion into  particulate  matter  and  final  deposition  and 
incorporation  into  surface  sediments.  There  they 
may  persist  for  some  years  resulting  in  some 
degree  of  exposure  to  the  benthic  ecosystem.  The 
high  degree  of  persistence  in  sediments  is  related  to 
the  fact  that  hydrocarbons  are  well  protected  from 
bacterial  degradation,  especially  if  the  sediments 
are  anaerobic  or  become  so  because  of  pollution. 
Hydrocarbons  surviving  biodegradation  are  buried 
in  deeper  sediment.  The  purpose  of  this  study  was 
to  determine  differences  in  hydrocarbons  of 
bottom  sediments  in  3  eastern  Virginia  creeks. 
Two  of  the  creeks  support  considerable  marine 
activity,  including  pleasure  boat  marinas,  boat 
repair  facilities,  and  commercial  fishing  operations. 
The  third  creek,  which  served  as  a  control,  is 
seldom  used  by  boats,  and  is  surrounded  by  marsh 
and  woodland.  Sediments  from  the  creeks  with 
marinas  contained  significantly  higher  levels  of 
both  aromatic  and  aliphatic  hydrocarbons  than  did 
the  control.  Differences  in  the  concentrations  of 
certain  oil-pollution  indicators,  such  as  the  17alpha, 
21beta-hopane  homologs  and  phytane,  and  low 
molecular  weight  aromatic  hydrocarbons,  are  in- 
dicative of  light  petroleum  fractions.  Most  of  the 
aromatic  hydrocarbons  from  all  creeks,  however, 
appear  to  have  a  pyrogenic  origin.  Although  hy- 
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drocarbons  from  three  probable  origins  (petrole- 
um, pyrogenesis,  and  recent  biosynthesis)  were 
detected  at  all  locations,  the  petroleum-derived 
and  pyrogenic  hydrocarbons  were  of  only  minor 
importance  relative  to  the  biogenic  hydrocarbons 
in  the  control  creek.  (Authors'  abstract) 
W87-05969 


CHEMICAL  COMPOSITION  OF  HIGHWAY 
DRAINAGE  WATERS:  IV.  ALKYLLEAD  COM- 
POUNDS IN  RUNOFF  WATERS, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

R.  M.  Harrison,  M.  Radojevic,  and  S.  J.  Wilson. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  50,  p  129-137,  April  1986.  2  fig,  2  tab,  12  ref. 

Descriptors:  'Water  pollution  sources,  'Pollutant 
identification,  'Drainage  water,  'Runoff,  'Lead 
compounds,  Chemical  composition,  Rain. 

Highways  are  a  major  source  of  metals,  particular- 
ly inorganic  lead,  in  the  environment.  Two  percent 
of  the  tetraethyllead  (TAL)  in  motor  gasoline  may 
reach  the  atmosphere  unchanged.  Alkyllead  com- 
pounds in  road  drainage  water  samples  collected 
during  seven  storm  events  have  been  analysed 
using  a  sensitive  gas  chromatography  -  atomic 
absorption  technique.  The  most  commonly  ob- 
served alkyllead  species  were  tetraethyllead,  trieth- 
yllead,  and  trimethylead.  Similar  compounds  were 
also  observed  in  rainwater  collected  at  the  site,  but 
not  in  road  surface  dust  or  bottom  sediment  from 
the  drainage  channel.  In  all  samples  analysed  the 
concentration  of  alkyllead  was  less  than  5  percent 
of  the  dissolved  (less  than  0.45  micron)  inorganic 
lead.  It  is  postulated  that  washout  of  alkyllead 
from  the  atmosphere  is  the  major  source  of  alkyl- 
lead compounds  in  the  drainage  waters  analysed. 
Alkyllead  species  were  also  identified  in  rainwater 
collected  at  other  sites.  (Authors'  abstract) 
W87-05973 


CALOTTE  DEPOSITION  FROM  CARBONA- 
CEOUS PARTICLES  SCAVENGED  BY  SNOW, 

Bologna  Univ.  (Italy).  1st.  di  Geologia. 
M.  del  Monte,  C.  Sabbioni,  and  G.  Zappia. 
The  Science  of  the  Total  Environment  STENDL, 
Vol.  50,  p  147-163,  April  1986.  5  fig,  2  tab,  30  ref. 
CNR-CEE  Joint  Program,  Contract  ENVIRON- 
MENT 757  I/SB. 

Descriptors:  'Air  pollution,  'Calcite,  'Deposition, 
•Carbonates,  'Snow,  'Scavenging,  'Chemical  re- 
actions, 'Path  of  pollutants,  Precipitation,  Aero- 
sols. 

Carbonaceous  particles  produced  by  the  combus- 
tion of  fuel  oil  in  electric  power  plants,  nucleate, 
under  laboratory  controlled  conditions  (high  water 
vapor  level,  absence  of  S02  and  NOx),  a  wide 
series  of  crystalline  particles.  Gypsum,  associated 
with  vanadates  and  silica,  was  the  main  mineralogi- 
cal  species  found.  Fly  ash,  also  emitted  by  coal- 
fired  power  plants,  shows  crystallite  growth  of 
gypsum  under  laboratory  conditions  during  stor- 
age. The  formation  of  gypsum  is  attributed  to  the 
reaction  of  calcium  and  sulphur,  which  are  particu- 
larly enriched  in  the  silicatic  matrix  constituting 
the  fly  ash.  The  melting  of  snow  precipitating  in  an 
urban  area  and  deposited  on  an  inert  substrate 
(gres)  is  shown  to  give  rise  to  the  formation  of  a 
hard  deposit.  The  deposit  is  mainly  composed  of 
calcium  carbonate  (CaC03,  85%)  and  appears  to 
include  components  of  atmospheric  aerosol,  such 
as  soot,  minerals  (silicates,  oxides,  carbonates)  and 
rock  fragments.  The  carbonaceous  particles  (soot), 
which  are  present  in  high  concentrations,  are  rec- 
ognized to  be  the  residual  product  of  oil-combus- 
tion processes.  The  soot  was  found  to  nucleate 
several  species,  among  which  calcium  sulfate  bihy- 
drate  (gypsum:  CaS04.2H20)  is  prevalent.  Under 
the  particular  chemico-physical  conditions  report- 
ed herein,  the  calcium  iron  supplied  by  the  soot 
causes  CaC03  precipitation,  while  the  nucleation 
of  CaS04.2H20  is  prevented.  Finally,  the  hypoth- 
esis that  the  calcite  found  in  atmospheric  aerosol 
may  partially  be  of  similar  origin  is  advanced. 
(Authors'  abstract) 
W87-05975 


HEAVY  METAL  CONCENTRATIONS  IN  CAT- 
ERPILLARS FED  WITH  WASTE-GROWN 
VEGETABLES, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Biology. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05978 


HEAVY  METALS  IN  LANDFILL  LEACHATE, 

Geraghty  and  Miller,  Inc.,  Hackensack,  NJ. 

C.  Ray,  and  P.  C.  Chan. 

International   Journal   of  Environmental    Studies 

UEVAW,  Vol.  27,  No.  3/4,  p  225-237,  1986.  1  fig, 

6  tab,  34  ref. 

Descriptors:  'Path  of  pollutants,  'Wastewater 
treatment,  'Water  pollution  treatment,  'Heavy 
metals,  'Land  disposal,  'Leachates,  Aerobic  treat- 
ment, Anaerobic  treatment,  Adsorption. 

Sanitary  landfill  leachate  is  known  to  contain  vary- 
ing concentrations  of  different  heavy  metals,  in 
addition  to  other  contaminants.  The  treated  leach- 
ate is  often  introduced  to  publicly  owned  treat- 
ment works  for  further  treatment  prior  to  disposal 
to  receiving  water  but  the  heavy  metals  are  not 
removed.  Therefore,  they  pose  a  potential  detri- 
mental effect  to  the  entire  biosphere.  Results  based 
upon  bench/laboratory  and  pilot-scale  studies 
reveal  that  both  biological  (aerobic  and  anaerobic) 
and  physico-chemical  processes  are  feasible  for  the 
removal  of  leachate  heavy  metals.  The  aerobic 
process  was  shown  to  be  superior  to  the  anaerobic 
process.  The  process  of  adsorption  was  found  to  be 
superior  to  ion  exchange.  The  advantage  of  phy- 
sico-chemical processes  over  the  biological  process 
is  that  the  former  can  handle  excessively  high 
concentrations  of  heavy  metals  in  the  influent 
without  the  detrimental  effect  of  toxicity.  Research 
conducted  at  the  New  Jersey  Institute  of  Technol- 
ogy with  fly  ash  and  clay  sorbents  for  the  removal 
of  heavy  metals  from  industrial  sludge  leachates 
showed  these  materials  to  be  effective  with  the 
controlled  flow  rates  and  sorbent  arrangements. 
To  date,  field  studies  are  still  scarce.  It  is  difficult 
to  make  any  judgement  on  the  field  performance  of 
these  bench  and  pilot-scale  studies.  (Authors'  ab- 
stract) 
W87-05988 


VARIATION  IN  PRECTPITATION  QUALITY 
DURING  A  40-HOUR  SNOWSTORM  IN  AN 
URBAN  ENVTRONMENT--DENVER,  COLORA- 
DO, 

Geological  Survey,  Arvada,  CO. 

For  primary  bibliographic  entry  see  Field  2C. 

W87-05996 


ENVIRONMENTAL  CHEMISTRY  OF 

MAHAWELI  RIVER,  SRI  LANKA, 

Sri  Lanka  Univ.,  Peradeniya.  Environmental  Geo- 
chemistry Research  Group. 
C.  B.  Dissanayake,  and  S.  V.  R.  Weerasooriya. 
International   Journal   of  Environmental   Studies 
UEVAW,  Vol.  28,  No.  2/3,  p  207-223,  1986.  9  fig, 
4  tab,  22  ref. 

Descriptors:  'Aquatic  environment,  'Chemical 
properties,  'Sri  Lanka,  'Water  quality,  'Urban 
areas,  'Developing  countries,  'Water  pollution 
sources,  Environment,  Monitoring,  Heavy  metals, 
Vanadium,  Zinc,  Copper,  Lead,  Cadmium,  Cobalt, 
Nutrients,  Potable  water. 

The  water  pollution  levels  of  Mahaweli  River,  the 
longest  river  in  Sri  Lanka,  were  monitored  to 
probe  the  impacts  of  the  urban  environment  in  a 
developing  country.  Chemical  quality  was  found 
to  be  largely  controlled  by  natural  factors.  Howev- 
er, vanadium,  zinc,  and  copper  showed  higher 
concentrations.  Pb  and  Cd  showed  a  correlation 
coefficient  of  r  =  0.58  for  each  other,  and  Co 
showed  a  highly  significant  correlation  of  r  =  0.98 
with  Cu.  The  lack  of  correlation  of  Pb  and  Cd 
with  the  total  dissolved  solids  (TDS)  indicates  an 
anthropogenic  input  of  Pb  and  Cd  into  the  aquatic 
environment.  In  general,  the  chemical  quality  of 
the  water  in  the  Mahaweli  river  is  satisfactory  for 
most  purposes,  none  of  the  major  dissolved  con- 
stituents and  nutrients  exceeding  the  limit  suggest- 


ed by  the  WHO  for  potable  water.  (Author's  ab- 
stract) 
W87-05998 


OCCURRENCE  AND  SPECIATION  OF  OR- 
GANOMETALLIC  COMPOUNDS  IN  FRESH- 
WATER SYSTEMS, 

Canada  Centre  for  Inland  Waters,  Burlington  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5A. 
W87-06005 

TOXIC  PEPTIDES  FROM  FRESHWATER 
CYANOBACTERIA  (BLUE-GREEN  ALGAE).  I. 
ISOLATION,  PURIFICATION  AND  CHARAC- 
TERIZATION OF  PEPTIDES  FROM  MICRO- 
CYSTIS AERUGINOSA  AND  ANABAENA 
FLOS-AQUAE, 

Chemical  Research,  Development  and  Engineer- 
ing Center,  Aberdeen  Proving  Ground,  MD. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06O09 


LEGIONELLA  IN  COOLING  TOWERS, 

Environmental    Protection    Agency,    Burlington, 
VT.  Vermont  Field/Special  Projects  Office. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06012 


POLYCYCLIC  AROMATIC  HYDROCARBON 
METABOLISM  IN  MULLETS,  CHELON  LA- 
BROSUS,  TREATED  BY  POLYCHLORTNATED 
BIPHENYLS, 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  of  Food 

Toxicology. 

J.  F.  Narbonne,  P.  Suteau,  M.  Daubeze,  and  C. 

Audy. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.   38,  No.   1,  p  53-57, 

January  1987.  3  tab,  1 1  ref. 

Descriptors:  'Aromatic  compounds,  'Hydrocar- 
bons, 'Metabolism,  'Poly chlorinated  biphenyls, 
•Mullet,  'Fate  of  pollutants,  'Biodegradation, 
'Water  pollution  effects,  Degradation,  Fish  physi- 
ology, Animal  physiology,  Growth,  Enzymes, 
Toxicity,  Water  pollution. 

The  metabolism  of  aromatic  hydrocarbons  was 
compared  between  control  and  PCB-induced  estu- 
arine  fish  (grey  mullets),  the  latter  injected  with 
Phenoclor  DP6.  It  was  found  that  cytochrome  P- 
450  content  significantly  increased  in  the  treated 
group  (+  68%),  and  hepatic  mixed  function  oxy- 
genase (MFO)  activities  were  enhanced  (+  129% 
for  aminopyrene  N  demethylase  and  +  88%  for 
benzopyrene  monooxygenase).  Epoxide  hydrolase 
and  glutathione  S  transferase  activities  were  not 
altered.  Some  metabolites  generated  by  MFO  sys- 
tems can  bind  to  DNA,  but  the  extent  of  this 
binding  was  not  influenced  by  PCB  treatment. 
These  results  are  discussed  and  compared  with 
results  of  published  studies,  and  it  is  concluded  that 
chemicals  which  induce  hydroxylase  activities  in 
fish  may  not  necessarily  influence  the  overall  toxic- 
ity of  hydrocarbons  or  related  chemicals.  (Doria- 
PTT) 
W87-06029 


UPTAKE  OF  POLYCHLORTNATED  BIPHEN- 
YLS (PCBS)  BY  THE  MACROALGA,  CLADO- 
PHORA  GLOMERATA, 

Lund  Univ.  (Sweden).  Dept.  of  Ecology. 

P.  Larsson. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.   38,  No.   1,  p  58-62, 

January  1987.  1  fig,  1  tab,  18  ref. 

Descriptors:  'Polychlorinated  biphenyls,  'Clado- 
phora,  'Path  of  pollutants,  'Macroalgae,  'Chloro- 
phyta,  'Bioaccumulation,  Algae,  Accumulation, 
Algal  growth,  Metabolism,  Sediments,  Ponds, 
Food  chains,  Plant  physiology. 

PCB  levels  in  Cladophora  glomerata  were  fol- 
lowed for  two  growing  seasons  in  a  model  system 
to  determine  whether  PCBs  in  sediment  are  avail- 


55 


Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Source*  Of  Pollution 


■ 


able  for  uptake  by  macroalgae.  The  alga  was 
grown  in  a  large  outdoor  pool  to  which  was  added 
live  to  six  tons  of  lake  sediment  contaminated  by 
an  industrial  mixture  of  PCBs  containing  50  to  70 
individual  compounds.  It  was  found  that  PCBs 
released  from  the  sediment  (containing  2.7  micro- 
grams/g  dry  weight  PCBs)  to  the  pond  water  were 
taken  up  by  the  alga.  Concentrations  of  PCBs  in 
the  alga  decreased  from  3.S  micrograms/g  dry 
weight  in  1983  to  0.2  micrograms/g  in  August 
1984.  Reference  samples  of  river  algae  contained 
0.016  micrograms/g.  Concentrations  of  PCBs  in 
the  water  principally  determined  levels  in  the 
algae.  Cladophora  is  common  in  Northern  Europe- 
an and  North  American  waters,  and  is  often  a 
nuisance.  The  rapid  uptake  and  accumulation  of 
PCBs  by  the  alga  suggests  that  even  short  exposure 
to  PCBs  may  result  in  a  considerable  pool  stored  in 
Cladophora.  This  pool  may  be  transferred  to  graz- 
ing fish  or  contaminate  the  detritivoral  food  chain. 
It  is  concluded  that  filamentous  algae  may  serve  as 
a  residual  compartment  for  PCBs,  making  them 
available  for  organisms.  (Doria-PTT) 
W87-06030 


MODEL  ECOSYSTEM  DETERMINATION  OF 
THE  METABOLIC  AND  ENVIRONMENTAL 
FATE  OF  TETRACHLORO-DDT, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Chemistry. 

R.  B.  Cole,  and  R.  L.  Metcalf. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  1,  p  96-103, 

January  1987.  2  fig,  5  tab,  14  ref. 

Descriptors:  *Fate  of  pollutants,  'Metabolism, 
•DDT,  'Model  studies,  Ecosystems,  Bioaccumula- 
tion,  Accumulation,  Biological  magnification, 
Chemical  analysis,  Pesticides,  Organic  compounds, 
Degradation,  Water  analysis,  Chemistry,  Path  of 
pollutants. 

A  Metcalf  model  ecosystem  was  used  to  investi- 
gate the  environmental  and  metabolic  fate  of  tetra- 
chloro-DDT,  a  precursor  in  pesticide  manufactur- 
ing. DDE  was  found  to  be  the  major  metabolite 
and  the  ultimate  recalcitrant  degradative  product 
of  tetrachloro-DDT.  The  parent  compound  was 
not  detected  in  any  of  the  organism  or  water 
extracts.  The  mechanism  of  DDE  formation  is 
discussed.  Other  degradation  products  included 
polar  metabolites  (e.g.,  dicofol)  and  a  low-polarity 
compound  that  may  be  a  metabolite  of  a  non-polar 
impurity  present  in  the  original  parent  compound. 
Calculations  of  ecological  magnification  indices 
are  presented.  It  is  concluded  the  nature  and  extent 
of  environmental  contamination  by  tetrachloro- 
DDT  is  similar  to  that  of  DDT  contamination, 
since  the  major  environmentally  persistent  product 
of  degradation  for  the  two  compounds  is  the  same. 
(Doria-PTT) 
W87-06034 


RELATIONSHIP  BETWEEN  CHRONIC  TOX- 
ICITY AND  BIOACCUMULATION  OF 
COPPER,  CADMIUM  AND  ZINC  AS  AFFECT- 
ED BY  WATER  HARDNESS  AND  HUMIC 
ACDD, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06043 


INCREASED  AVADLABHTTY  OF  CADMIUM 
TO  PERFUSED  RAINBOW  TROUT  (SALMO 
GAIRDNERI,  RICH.)  GILLS  IN  THE  PRES- 
ENCE OF  THE  COMPLEXTNG  AGENTS 
DIETHYL  DITHIOCARBAMATE,  ETHYL 
XANTHATE  AND  ISOPROPYL  XANTHATE, 
Uppsala  Univ.  (Sweden).  Dept.  of  Zoophysiology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06049 


TOXICOKINETIC  MODELING  OF 

U40PENTACHLOROPHENOL  IN  THE  RAIN- 
BOW TROUT  (SALMO  GAIRDNERI), 

Environmental  Research  Lab.-Duluth,  MN. 

J.  M.  McKim,  P.  K.  Schmieder,  and  R.  J. 

Erickson. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  1,  p 


59-80,  October  1986.  5  fig,  7  tab,  36  ref. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Isotope  studies,  'Model  studies,  'Fish, 
•Trout,  'Pentachlorophenol,  'Radioactive  tracers, 
•Toxicokinetics,  'Tracers,  Pollutants,  Kinetics, 
Toxicity,  Fish  toxins,  Sublethal  effects,  Behavior, 
Fish  behavior,  Biological  magnification,  Radioac- 
tive halflife,  Metabolites. 

An  in  vivo  trout  model  was  used  to  monitor  the 
major  routes  and  rates  of  pentachlorophenol 
uptake  and  elimination.  Rainbow  trout  exposed  to 
a  mean  sublethal  water  concentration  (1.0  micro- 
grams/1) of  (14C)pentachlorophenol  (PCP)  ac- 
quired a  mean  calculated  dose  of  230  micrograms/ 
kilogram  per  48  hours  and  a  mean  measured  dose 
of  212  micrograms/kilogram  per  48  hours.  The 
rate  constants  determined  for  the  calculated  and 
measured  doses  were  found  to  be  in  close  agree- 
ment which  provided  further  support  for  the  use  of 
this  model  system  in  aquatic  toxicokinetic  studies. 
A  first-order  kinetic  model  and  observed  data  were 
used  to  generate  fitted  and  predicted  rate  constants 
required  for  evaluation  of  first-order  kinetics.  The 
fitted  first-order  uptake-depuration  curves  for  all 
experimental  animals  agreed  with  those  observed 
suggesting  first-order  kinetics  approximated  the  be- 
havior of  whole-body  PCP  burden;  differences 
were  due  to  the  low  predicted  value  used  in  the 
model  for  the  steady-state  PCP  bioconcentration 
factor  (BCF).  A  BCF  of  460  was  estimated  from 
the  first  order  simulation  model  developed  from 
empirical  data  collected  on  uptake  and  elimination 
of  PCP.  The  dosing  time  required  to  reach  this 
steady-state  BCF  was  280  hours.  The  estimated 
half-life  was  65  hours  with  approximately  50% 
eliminated  over  the  gills,  30%  in  the  feces  and  bile, 
and  20%  in  the  urine.  A  depuration  period  of  280 
hours  was  required  to  eliminate  95%  of  the  steady- 
state  concentration  of  PCP.  Approximately  43%  of 
the  48-hour  dose  of  (14C)PCP  remained  in  the 
major  organs  and  muscle  tissues  of  these  trout  at 
the  end  of  the  96-hour  experiment.  Of  this  amount, 
muscle  contained  29%  of  the  total  remaining 
(14QPCP  equivalents  while  the  remaining  carcass 
contained  45%.  The  PCP  radiocarbon  excreted  in 
the  urine  was  10%  PCP  and  90%  'other'  (metabo- 
lite/conjugate), while  the  bile  was  45%  PCP  and 
55%  'other'.  PCP  and  its  metabolites  were  rapidly 
eliminated  from  the  bodies  of  fish,  which  provided 
for  a  low  BCF.  Efficient  elimination  of  PCP 
should  allow  vertebrates  to  tolerate  periodic  low 
doses  of  PCP  without  toxic  effects.  (Author's  ab- 
stract) 
W87-06053 


CYTOCHEMICAL  LOCALIZATION  OF  TIN  IN 
FRESHWATER  MUSSELS  EXPOSED  TO  DI-N- 
BUTYLTIN  DICHLORTOE, 

Utrecht   Rijksuniversiteit   (Netherlands).    Lab.   of 

Chemical  Animal  Physiology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06055 


ORGANIC  COPPER  AND  CHROMIUM  COM- 
PLEXES IN  THE  INTERSTITIAL  WATERS  OF 
NARRAGANSETT  BAY  SEDIMENTS, 

Rhode     Island     Univ.,     NarTagansett.     Graduate 

School  of  Oceanography. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06056 


TRACE  METAL  SEASONAL  VARIATIONS  IN 
TEXAS  MARINE  SEDIMENTS, 

Geological  Survey,  Denver,  CO. 

C.  W.  Holmes. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p 

13-27,  October  1986.  10  fig,  27  ref. 

Descriptors:  'Path  of  pollutants,  'Winds,  'Sedi- 
ments, 'Trace  metals,  'Coastal  waters,  'Sediment- 
water  interfaces,  'Seasonal  variation,  'Marine  sedi- 
ments, Coasts,  Sediment  load,  Shores,  Coastal  zone 
management,  Sediment  distribution,  Texas,  Har- 
bors, Corpus  Christi,  Oxygen  depletion,  Metals, 
Geochemistry,  Sediment  transport,  Water  temper- 
ature. 

Trace  elements  in  coastal  environments  are  de- 
rived from  three  major  sources:  (1)  the  bordering 


watershed;  (2)  the  offshore  marine  environment; 
and  (3)  industrial  and/or  urban  effluent.  The  site  of 
deposition,  however,  is  controlled  by  physical  and 
chemical  processes  in  the  coastal  zone.  In  many 
cases,  these  processes  are  controlled  by  climate 
and  can  vary  seasonally.  In  the  harbor  at  Corpus 
Christi,  Texas,  the  summer  climate  creates  an 
oxygen-poor  environment  in  the  water  column 
near  the  sediment-water  interface.  This  causes 
chalcophilic  metals  to  precipitate  from  the  water, 
resulting  in  high  concentrations  in  the  sediments 
near  the  source.  During  the  winter,  turbulence 
created  by  strong  winds  causes  the  entire  mass  to 
become  aerated  and  oxidizing,  and  remobilization 
of  some  of  the  metals  results.  In  addition,  this 
turbulence  accelerates  circulation  which  transports 
the  metal-enriched  waters  from  the  harbor.  On  the 
outer  continental  shelf  of  south  Texas,  the  infaunal 
activity  affects  the  chemical  environment  within 
the  sediment  near  the  sediment-water  interface;  the 
observed  trace  metal  content  at  the  interface  also 
appears  to  change  with  the  seasons.  (Author's  ab- 
stract) 
W87-06059 


TRACE  METAL  TRANSPORT  IN  TWO  TRIBU- 
TARIES OF  THE  UPPER  CHESAPEAKE  BAY: 
THE  SUSQUEHANNA  AND  BUSH  RIVERS, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering. 

J.  D.  Delfino,  and  R.  G  Otto. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  1,  p 

29-44,  October  1986.  5  fig,  1  tab,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Trace  metals, 
•Heavy  metals,  'Tributaries,  'Rivers,  'Susquehan- 
na River,  'Bush  River,  Metals,  Metal  transport, 
Iron,  Manganese,  Zinc,  Copper,  Susquehanna 
River,  Bush  River,  Chesapeake  Bay,  Seasonal  vari- 
ations, Snowmelt,  Runoff,  Hydrologic  cycle,  Sedi- 
ments, Suspended  solids. 

A  study  of  Fe,  Mn,  Zn,  and  Cu  transport  in  two 
tributaries  of  the  Upper  Chesapeake  Bay  (the  Sus- 
quehanna and  Bush  Rivers)  was  performed.  Sam- 
pling was  conducted  according  to  hydrologic  sea- 
sons. Three  phases  (soluble  (<  0.2  micron),  fine 
(>  0.2  micron,  <  3  micron)  and  coarse  particu- 
lates (>  3  micron))  of  each  metal  were  separated 
by  rapid  filtration  and  then  analyzed.  Particulate 
Fe  was  the  major  Fe  phase  in  both  rivers  during  all 
seasons.  Soluble  Mn  was  the  dominant  Mn  phase  in 
winter  in  both  rivers  and  also  during  fall  and 
snowmelt-runoff  period  in  the  Susquehanna  River 
and  summer  at  one  Bush  River  station.  Soluble  Zn 
was  the  principal  Zn  phase  in  winter  in  both  rivers 
and  also  in  summer  in  the  Susquehanna  River, 
while  particulate  Zn  was  dominant  during  the  re- 
maining seasons.  Copper  showed  the  greatest  prev- 
alence in  the  soluble  phase  among  the  four  metals 
studied.  The  soluble  phase  was  the  major  form  of 
Cu  during  fall,  winter  and  spring  in  both  rivers  and 
also  in  summer  in  the  Susquehanna  River.  The 
trace  metal  phase  distributions  were  related  to 
seasonal  hydrologic  conditions  and  water  chemical 
phenomena,  such  as  the  release  of  Mn  from  anoxic 
sediments.  The  metal  content  of  total  suspended 
matter  in  the  rivers  was  at  least  the  same  order  of 
magnitude  as  seen  for  other  world  rivers,  although 
the  Fe  and  Mn  contents  in  the  total  suspended 
matter  were  enriched  above  the  world  averages  on 
some  sampling  dates  in  both  the  Susquehanna  and 
Bush  Rivers.  The  content  of  all  four  metals  in  the 
total  suspended  matter  was  greater  than  would  be 
predicted  based  on  the  weathering  of  exposed  sufi- 
cial  rock,  indicating  the  contribution  of  anthropo- 
genic sources  to  the  particulate  metal  content  of 
both  rivers.  (Author's  abstract) 
W87-06060 


PETROLEUM     HYDROCARBONS     IN     THE 
MEDITERRANEAN  SEA:  A  MASS  BALANCE, 

Bermuda    Biological    Station    for    Research,    St. 

George's  West. 

K.  A.  Burns,  and  A.  Saliot. 

Marine  Chemistry  MRCHBD,  Vol.  20,  No.  2,  p 

141-157,  November  1986.  4  tab,  72  ref. 

Descriptors:  'Petroleum  products,  'Hydrocarbons, 
•Path  of  pollutants,  'Oil  pollution,  'Mediterranean 
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Sea,  *Seawater,  •Model  studies,  *Mass  balance 
model,  Oil,  Pollutants,  Water  pollution,  Data  inter- 
pretation, Geochemistry,  Organic  wastes,  Organic 
compounds,  Ecosystems,  Model  studies,  Input- 
output  analysis,  Mass  balance  model,  Pollution 
load. 

Over  three  quarters  of  a  million  tons  of  oil  were 
estimated  to  be  introduced  annually  into  the  Medi- 
terranean Sea  from  land-based  and  open-sea  dis- 
charges. A  critical  assessment  was  made  of  avail- 
able data  through  1983  on  the  distribution  of  petro- 
leum-derived hydrocarbon  residues  and  the  bio- 
geochemical  processes  controlling  the  transport 
and  fate  of  organic  contaminants  in  this  regional 
sea  ecosystem.  Inputs,  outputs  and  ecosystem  parti- 
tioning or  inventories  are  computed  and  a  com- 
plete mass  balance  model  is  proposed.  The  ap- 
proach raises  several  implications  with  respect  to 
strategies  for  the  sampling  and  analysis  of  organic 
contaminants  in  ocean  ecosystems.  A  basis  on 
which  to  evaluate  the  effectiveness  of  recent  dis- 
charge regulations  in  reducing  pollution  loads  in 
the  Mediterranean  is  provided.  The  agreement  be- 
tween calculated  fluxes,  inventories  and  input  time 
scales  demonstrates  the  usefulness  of  organic  con- 
taminants as  markers  for  the  development  of  global 
and  ocean  flux  models.  (Author's  abstract) 
W87-06064 


DIURNAL  VARIATIONS  IN  THE  CHEMICAL 
ENVIRONMENT  OF  A  SHALLOW  TIDAL 
INLET,  GULF  ST  VINCENT,  SOUTH  AUSTRA- 
LIA: IMPLICATIONS  FOR  WATER  QUALITY 
AND  TRACE  METAL  MIGRATION, 
Adelaide  Univ.  (Australia).  Dept.  of  Geology. 
P.  Harbison. 

Marine  Environmental  Research  MERSDW,  Vol. 
20,  No.  3,  p  161-195,  1986.  11  fig,  3  tab,  48  ref. 

Descriptors:  *Path  of  pollutants,  *Trace  metals, 
•Water  quality,  *Chemical  properties,  *Tidal  ef- 
fects, 'Diurnal  distribution,  'Tidewater,  *Gulfs, 
•Sediments,  *Solar  radiation,  Tides,  Pollutants, 
South  Australian  Gulf,  Hydrogen  ion  concentra- 
tion, Dissolved  oxygen,  Chemical  composition, 
Tidal  flats,  Seawater,  Alkalinity,  Organic  carbon, 
Benthic  environment,  Barker  Inlet. 

During  'dodge'  tide  phases  in  South  Australian 
Gulf  waters,  there  is  negligible  movement  of  water 
overlying  the  sediments  of  sheltered  tidal  inlets  for 
up  to  24  hours,  and  extreme  fluctuations  in  redox 
potential,  pH,  dissolved  oxygen  and  H2S  levels 
occur.  During  normal  tidal  phases,  water  ebbing 
from  the  tidal  flats  early  in  the  morning  has  a 
lower  pH,  redox  potential  and  dissolved  oxygen 
content  than  inflowing  sea  water,  and  sometimes  a 
high  content  of  H2S.  Variations  in  dissolved 
metals,  carbonate  alkalinity  and  dissolved  organic 
carbon  have  also  been  recorded.  Field  and  labora- 
tory observations  demonstrate  the  dominant  influ- 
ence of  solar  irradiance  on  these  parameters,  and 
also  the  importance  of  water  residence  time,  sedi- 
ment characteristics  and  the  density  of  benthic 
organisms.  Implications  for  water  quality,  metal 
enrichment  and  the  release  of  trace  metals  and 
nutrients  from  sediments  are  proposed  for  Barker 
Inlet,  where  waste  water  discharges  into  a  shallow, 
sheltered  environment.  (Author's  abstract) 
W87-06065 


ACCUMULATION  OF  CR(HD  BY  BACTERIA 
ISOLATED  FROM  POLLUTED  SEDIMENT, 

Otago  Univ.,  Dunedin  (New  Zealand).  Dept.  of 

Microbiology. 

J.  Aislabie,  and  M.  W.  Loutit. 

Marine  Environmental  Research  MERSDW,  Vol. 

20,  No.  3,  p  221-232,  1986.  5  fig,  4  tab,  24  ref. 

Descriptors:  *Path  of  pollutants,  *Chromium, 
•Bacteria,  *Sediments,  *Bioaccumulation,  Pollut- 
ants, Accumulation,  Aerobic  bacteria,  Heterotro- 
phic bacteria,  Polymers,  Polysaccharides,  Food 
chains,  Sawyers  Bay. 

Aerobic  heterotrophic  bacteria  isolated  from  a  Cr 
polluted  sediment  from  Sawyers  Bay  are  able  to 
accumulate  Cr(III).  Much  of  the  Cr  is  accumulated 
in  the  extracellular  polymer  material  of  the  cells 
and  is  associated  with  the  polysaccharide  fraction 


of  this  material.  The  binding  of  Cr  to  this  extracel- 
lular material  is  a  mechanism  of  tolerance  to  Cr 
and  may  facilitate  Cr  entry  to  the  food  chain. 
(Author's  abstract) 
W87-06067 

EXCRETION  OF  HEAVY  METALS  BY  THE 
SALT  MARSH  CORD  GRASS,  SPARTINA  AL- 
TERNIFLORA,  AND  SPARTTNA'S  ROLE  IN 
MERCURY  CYCLING, 

Rutgers  -  The  State  Univ.,  Piscataway,  NJ.  Dept. 

of  Ecology. 

M.  L.  Kraus,  P.  Weis,  and  J.  H.  Crow. 

Marine  Environmental  Research  MERSDW,  Vol. 

20,  No.  4,  p  307-316,  1986.  3  tab,  27  ref. 

Descriptors:  *Path  of  pollutants,  *Grasses,  *Marsh 
plants,  *Heavy  metals,  *Salt  marshes,  *Mercury, 
Wetlands,  Aquatic  plants,  Industrial  wastes, 
Leaves,  Salts,  Soil  contamination,  Field  tests,  Cad- 
mium, Zinc,  Piles  Creek,  Linden,  Big  Sheepshead 
Creek,  Tuckerton,  New  Jersey. 

Excreted  salts  and  leaves  from  the  Salt  Marsh 
Cordgrass  Spartina  alterniflora  were  collected 
from  two  different  sites.  One  site,  Piles  Creek 
(PC),  is  near  heavily  industrialized  Linden,  NJ. 
The  other  site,  Big  Sheepshead  Creek  (BSC),  is 
located  near  non-industrialized  Tuckerton,  NJ.  PC 
soil  concentrations  of  mercury  were  18.17  plus  or 
minus  7.67  ppm,  while  BSC  soil  concentrations 
were  0.22  plus  or  minus  0.04  ppm.  Spartina  leaves 
from  PC  contained  0.16  plus  or  minus  0.07  ppm  of 
mercury,  and  BSC  leaves  contained  0.02  plus  or 
minus  0.0  ppm.  Laboratory  studies  showed  that  S. 
alterniflora  from  both  sites  was  capable  of  excret- 
ing mercury.  Field  collected  salts  from  PC  Spar- 
tina plants  contained  0.11  plus  or  minus  0.02  ppm 
of  mercury,  2.60  plus  or  minus  0.52  ppm  of  cadmi- 
um and  11.98  plus  or  minus  0.94  ppm  of  zinc. 
These  levels  of  heavy  metals  were  as  much  as  five- 
and-a-half  times  the  concentrations  of  these  metals 
found  in  ambient  sea  salts.  (Author's  abstract) 
W87-06069 


PROTECTION  OF  GROUNDWATER  BY  IM- 
MOBILIZATION OF  HEAVY  METALS  IN  IN- 
DUSTRIAL WASTE  IMPACTED  SOIL  SYS- 
TEMS, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-06079 


RELATIONSHD?  BETWEEN  CHEMICALLY 
DETERMINED  AND  BIOLOGICALLY  AVAEL- 
ABLE  FORMS  OF  PHOSPHORUS  IN  LAKES 
AND  STREAMS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06085 


CHARACTERIZATION  OF  A  LANDFTLL-DE- 
RTVED  CONTAMINANT  PLUME  IN  GLACIAL 
AND  BEDROCK  AQUIFERS,  NE  HXINOIS, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 

C.  J.  Booth,  and  P.  J.  Vagt. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131736/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  UIUC-WRC-86-202,  WRC  Research 
Report  202,  July  1986.  93  p,  21  fig,  12  tab,  39  ref. 
Contract  No.  14-08-0001-1015,  Project  No.  USGS 
G1015-05. 

Descriptors:  *Sanitary  landfills,  'Groundwater 
pollution,  Groundwater  hydrology,  Organic  com- 
pounds, Glacial  aquifers,  Illinois,  Blackwell  land- 
fill, Water  pollution  sources,  Bedrock,  Path  of 
pollutants,  Inorganic  compounds. 

Groundwater  contamination  by  organic  and  inor- 
ganic chemicals  is  a  regional  and  national  problem; 
landfills  are  major  potential  contaminant  sources. 
In  this  study  of  the  Blackwell  landfill,  DuPage 
County,  Illinois  the  contaminant  plume  is  delineat- 
ed and  related  to  the  site  history  and  hydrogeo- 


logy.  Leachate  leakage  is  attributed  partly  to  land- 
fill construction  problems.  The  landfill  is  located 
partly  on  a  sand-and-gravel  aquifer  and  partly  on 
thick,  poorly  permeable  till,  all  overlying  an  im- 
portant dolomite  aquifer.  A  roughly  concentric 
contaminant  plume  surrounds  the  landfill  in  the 
glacial  materials.  A  leachate  leakage  rate  of  be- 
tween 600  and  3000  cu  ft/day  was  estimated  from 
infiltration  and  leachate-level  calculations.  The 
leakage  is  rapidly  diluted  in  the  aquifer;  back- 
ground TDS  levels  are  reached  on  site.  Volatile 
organics  have  concentrations  of  over  100  ppb  in 
the  aquifer  close  to  the  landfill,  but  decrease  rapid- 
ly away.  The  contaminant  plume  appears  to  have 
reached  equilibrium,  and  does  not  extend  off  site. 
The  bedrock  is  probably  in  continuity  with  the 
glacial  aquifer;  however,  the  traces  of  organics 
found  therein  are  not  clearly  linked  to  the  landfill 
plume  and  may  originate  from  other  sources.  This 
study  has  generated  considerable  field  data  which 
should  be  valuable  in  future  studies.  (Stout- 
ILWRC) 
W87-06095 


URBAN  STORM  RUNOFF  IN  HAWAII, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
R.  H.  F.  Young. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  53-58,   1  fig,  3  tab,   17  ref. 

Descriptors:  *Storm  runoff,  *Urban  runoff,  *Water 
quality  control,  'Water  pollution  control,  *Storm 
sewers,  Urban  drainage,  Runoff,  Water  pollution 
prevention,  Heavy  metals,  Pathogenic  bacteria, 
Water  quality,  Monitoring. 

Urban  stormwater  pollution  in  Hawaii  has  been 
studied  seriously  only  for  the  past  few  years  to 
determine  the  effect  of  stormwater  or  streamflows 
on  coastal  water  quality.  Early  studies  conducted 
by  the  Water  Resources  Research  Center  are  of 
limited  use  in  determining  total  emission  due  to  the 
sparseness  of  accompanying  flow  data.  These  at- 
tempts include  stream  surveys  and  collection  and 
analysis  of  street  sweepings  that  help  to  identify 
and  define  the  quality  problem  of  urban  storm 
runoff.  More  recently  published  studies  include 
stream  surveys  from  which  pollutant  loading  rates 
have  been  calculated,  street  sweepings  collections 
from  which  contaminant  loads  per  length  of  curb- 
ing have  been  determined,  and  data  from  runoff  in 
storm  sewers.  Results  thus  far  show  that  the  con- 
tamination potential  for  receiving  waters  is  greatest 
due  to  suspended  solids,  heavy  metals,  and  possibly 
bacterial  pathogens.  (See  also  W87-06103)  (Geiger- 
PTT) 
W87-06106 


MECHANISMS  OF  POLIOVIRUS  INACTTVA- 
TION  BY  HYPOCHLOROUS  ACID, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-06118 


MECHANISM  OF  CHLORAMINE  DEACTIVA- 
TION OF  POLIOVHtUS:  A  CONCERN  FOR 
REGULATORS, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
R.  S.  Fujioka,  K.  Tenno,  and  P.  C.  Loh. 
IN:   Collected   Reprints,   Volume   V:    1978-1981, 
June    1984.    Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  341-345,  4  fig,  1  tab,  11  ref. 

Descriptors:  *Viruses,  *Enteric  viruses,  •Disinfec- 
tion, *Chloramines,  *Water  treatment,  Chlorina- 
tion,  Chlorine,  Proteins,  Nucleic  acids,  Public 
health,  Infection,  Microbiological  studies,  Fate  of 
pollutants. 

The  mechanism  of  poliovirus  inactivation  by 
chloramines  formed  in  a  sewage  effluent  was  ex- 
amined and  the  potential  health  significance  of 
viruses  inactivated  by  HOC1  vs  chloramines  was 
evaluated.  Chloramine  inactivation  of  poliovirus 
was  dose-dependent.  Inorganic  chloramines  inacti- 
vated   more    viruses    than    organic    chloramines. 
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HOCl  was  more  effective  than  chloramines  in  inac- 
tivating poliovirus;  however,  both  disinfectants  in- 
activated the  virus  by  disrupting  the  protein  coat. 
Both  chloramine  and  HOCl  inactivated  the  polio- 
virus  before  structural  degradation  of  the  virus  was 
detected  by  sedimentation  and  buoyant  density 
analysis  and  by  examination  of  physical  properties 
by  electron  microscopy.  Both  disinfectants  did  not 
affect  the  viral  RNA  as  evidenced  by  the  recovery 
of  infectious  RNA  from  poliovirus  determined  to 
be  inactivated  by  either  HOCl  or  chloramines.  (See 
also  W87-06124)  (Geiger-PTT) 
W87-06124 


SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  CHEMICAL  SUBSTANCES  IN  LAKES: 
MODELING  CONCEPTS, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

D.  M.  Imboden,  and  R.  P.  Schwarzenbach. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  1-30,  8  fig,  7 

tab,  23  ref. 

Descriptors:  'Path  of  pollutants,  'Lakes,  'Model 
studies,  Ecosystems,  Water  pollution  effects,  Fate 
of  pollutants,  Mathematical  studies,  Mathematical 
equations,  Mixing,  Spatial  distribution,  Temporal 
distribution. 

The  understanding  of  the  dynamic  behavior  of 
chemical  species  in  a  given  aquatic  ecosystem  is  a 
prerequisite  for  the  risk  and  hazard  assessment  of 
chemical  pollution.  Modeling  concepts  are  provid- 
ed to  evaluate  the  relative  importance  of  reaction 
processes  (i.e.,  chemical  and  biological  reactions, 
water-air  exchange,  and  interactions  between  the 
dissolved  and  particulate  phases)  versus  transport 
phenomena  (i.e.,  water  flow  and  mixing),  and  their 
impact  on  the  distribution  and  residence  time  of 
pollutants  in  lakes.  A  one-dimensional  vertical 
mixing  model  which  includes  the  topography  of 
the  lake  is  discussed  by  using  hydrophobic  organic 
compounds  as  an  example.  Hydrophobic  organic 
compounds  served  as  an  example  to  demonstrate 
the  usefulness  of  this  model  to  explain  the  vertical 
distribution  of  such  species  in  lakes.  Only  very 
scarce  field  data  are  available  to  validate  such 
model  calculations.  Therefore,  it  is  often  difficult 
to  describe  and  quantify  properly  compound-spe- 
cific processes  such  as  sorption/desorption,  reac- 
tions on  solids,  and  biologically  mediated  transfor- 
mations. On  the  lake-specific  side,  open  questions 
refer  mainly  to  the  phenomena  which  deal  with  the 
dynamics  of  particles  and  the  interaction  between 
sediments  and  water  (particle  formation,  sedimen- 
tation, resuspension,  etc).  Nevertheless,  conceptual 
models  as  presented  here  are  indispensable  tools  to 
assess  the  dynamic  behavior  of  chemicals  in  the 
aquatic  environment.  They  not  only  serve  to  pre- 
dict concentration  levels  in  lakes  resulting  from  a 
given  loading,  but  the  model  calculations  -  if  com- 
pared to  field  data  -  can  also  be  used  to  identify 
and  even  quantify  yet  unknown  sources  or  reaction 
pathways.  (See  also  W87-06126)  (Lantz-PTT) 
W87-06127 


CONCEPTUAL    MODELS    FOR   TRANSPORT 
AT  A  REDOX  BOUNDARY, 

Freshwater    Biological     Association,    Ambleside 

(England). 

For  primary  bibliographic  entry  see  Field  2K. 

W87-06128 


AQUEOUS  SURFACE  CHEMISTRY:  ASSESS- 
MENT OF  ADSORPTION  CHARACTERISTICS 
OF  ORGANIC  SOLUTES  BY  ELECTRO- 
CHEMICAL METHODS, 

Institut    Rudjer    Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06129 


REDOX-RELATED  GEOCHEMISTRY  IN 
LAKES:  ALKALI  METALS,  ALKALINE-EARTH 
ELEMENTS,  AND  137-CS, 

Woods  Hole  Oceanographic  Institution,  MA. 
For  primary  bibliographic  entry  see  Field  2H. 


W87-06132 


MECHANISMS  CONTROLLING  THE  SEDI- 
MENTATION SEQUENCE  OF  VARIOUS  ELE- 
MENTS IN  PREALPINE  LAKES, 

Konstanz   Univ.   (Germany,   F.R.).   Limnological 

Inst. 

For  primary  bibliographic  entry  see  Field  2J. 

W87-06133 


PAVIN  CRATER  LAKE, 

Ecole  Normale  Superieure,  Paris  (France).  Lab.  de 

Geologic 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06134 


INFLUENCE  OF  COAGULATION  AND  SEDI- 
MENTATION ON  THE  FATE  OF  PARTICLES, 
ASSOCIATED  POLLUTANTS,  AND  NUTRI- 
ENTS IN  LAKES, 

Johns  Hopkins  Univ.,   Baltimore,  MD.   Dept.  of 
Geography  and  Environmental  Engineering. 
C.  R.  O'Melia. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.  1985.  p  207-224,  6 
fig,  5  tab,  10  ref.  NSF  Grant  CEE81-21501. 

Descriptors:  *Fate  of  pollutants,  'Path  of  pollut- 
ants, 'Sedimentation,  'Lakes,  'Nutrients,  Particles, 
Fate  of  pollutants.  Lake  sediments,  Chemical  prop- 
erties, Depth,  Viscosity,  Temperature,  Water  den- 
sity, Suspended  sediments. 

Some  solid  particles  are  present  in  all  lakes.  Pollut- 
ants and  nutrients  are  associated  with  these  parti- 
cles. Collisions  between  these  particles  create 
aggregates.a  dn  both  the  particles  and  their  aggre- 
gates are  subject  to  sedimentation.  Examined  are 
the  effects  of  some  physical  factors  (mean  depth, 
temperature,  viscosity,  water  density,  particle  den- 
sity, velocity  gradient,  areal  hydraulic  loading,  co- 
agulation efficiency,  and  particle  concentration  in 
river  inflow)  on  the  origins  and  effects  of  coagula- 
tion and  sedimentation  in  lakes.  The  influence  of 
selected  chemical  factors  (colloidal  stability,  kinet- 
ics, sorption)  on  the  transport  and  fate  by  these 
processes  of  solid  particles  and  associated  sub- 
stances in  lakes  was  studied.  The  results  indicate 
that  coagulation  can  be  sufficiently  rapid  and  ex- 
tensive to  affect  water  quality  in  lakes  significantly. 
Coagulation  can  also  affect  the  transport  of  many 
pollutants  and  nutrients.  (See  W87-06126)  (Lantz- 
PTT) 
W87-06136 


COUPLING  OF  ELEMENTAL  CYCLES  BY  OR- 
GANISMS: EVIDENCE  FROM  WHOLE-LAKE 
CHEMICAL  PERTURBATIONS, 

Department  of  Fisheries  and  Oceans,  Winnipeg 

(Manitoba).  Freshwater  Inst. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06137 


GEOBIOLOGICAL  CYCLE  OF  TRACE  ELE- 
MENTS IN  AQUATIC  SYSTEMS:  REDFIELD 
REVISITED, 

Massachusetts  Inst,  of  Tech.,  Cambridge.  Ralph  M. 
Parsons  Lab.  for  Water  Resources  and  Hydrodyn- 
amics. 

F.  M.  M.  Morel,  and  R.  J.  M.  Hudson. 
IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.  1985.  p  251-281,  5 
fig,  5  tab,  63  ref,  append.  NOAA  Grant  No. 
NA79AA-D-OO077  and  NSF  Grant  No.  OCE- 
8119103. 

Descriptors:  'Path  of  pollutants,  'Trace  elements, 
'Model  studies,  'Geobiology,  'Chemical  process- 
es, 'Seawater,  Algae,  Water  columns,  Particulate 
matter,  Copper,  Calcium,  Magnesium. 

Because  of  their  isolation  from  allochthonous 
sources,  the  open  oceans  provide  a  convenient 
model  system  in  which  to  examine  the  role  of  the 
biota  in  element  cycles.  An  attempt  is  made  here  to 
obtain  a  general  picture  of  trace-element  geobio- 
logy by  weaving  together  field  data  on  the  soluble 
and  particulate  metal  concentrations  in  the  oceanic 


water  column,  laboratory  information  on  metal 
uptake  by  algae,  and  ideological  reasoning.  It  is 
argued  that  many  major  and  trace  elements,  essen- 
tial and  toxic,  may  be  simultaneously  controlling 
biological  production  in  the  oceans,  and  that,  in 
turn,  the  cycle  of  these  elements  is  controlled  by 
the  biota.  A  condition  at  the  thresholds  of  limita- 
tion by  essential  elements  and  of  toxicity  by  their 
chemical  analogs  is  seen  as  the  normal  result  of 
evolution  in  a  stable  environment.  Conversely,  the 
composition  of  the  water  reflects  the  affinity  of  the 
organisms  for  the  various  elements,  such  affinity 
controlling  the  partitioning  into  the  particulate 
phase  and  the  transport  to  the  sediments.  Neither 
the  inorganic  nor  the  organic  analogs  of  marine 
particulate  matter  considered  here  have  a  sufficient 
affinity  for  trace  metals,  with  the  possible  excep- 
tion of  copper,  to  account  for  the  adsorption  onto 
particles  required  by  the  scavenging  residence 
times  for  the  metals.  This  difference  from  previous 
conclusions  is  the  consequence  of  a  more  complete 
consideration  of  competition  for  metal  binding  sites 
from  calcium,  magnesium,  and  hydrogen  ions  in 
seawater  and  as  comparison  of  observations  and 
calculations  for  each  metal  rather  than  correlations 
fit  to  many  elements.  Thus,  there  must  be  some 
other  solid(s)  with  higher  affinities  for  metals  that 
is  responsible  for  scavenging  in  the  deep  ocean. 
(See  also  W87-06126)  (Lantz-PTT) 
W87-06138 


METAL  TRANSFER  MECHANISMS  IN 
LAKES;  THE  ROLE  OF  SETTLING  PARTI- 
CLES, 

Eidgenoessische  Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

L.  Sigg. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  283-310,  9 

fig,  7  tab,  45  ref. 

Descriptors:  'Path  of  pollutants,  'Heavy  metals, 
•Particulate  matter,  'Lake  Constance,  'Lake 
Zurich,  Trace  metals,  Carbon,  Nitrogen,  Phospho- 
rus, Silicon,  Copper,  Zinc,  Lead,  Cadmium. 

Settling  particles,  especially  biogenic  organic  parti- 
cles, play  a  dominating  role  in  binding  heavy 
metals  and  transferring  them  into  the  sediments, 
thereby  regulating  the  concentrations  of  dissolved 
metals  in  lakes.  As  shown  by  investigations  in  Lake 
Constance  and  in  Lake  Zurich,  lakes,  despite  being 
much  more  polluted  with  heavy-metal  ions,  are 
nearly  as  much  depleted  in  these  trace-metal  con- 
centrations as  are  the  oceans.  Larger  productivities 
and  higher  particle  sedimentation  rates  are  primari- 
ly responsisble  for  the  more  efficient  scavenging. 
The  partition  of  the  heavy  metals  between  the 
particles  and  the  water,  is  influenced  by  the  affinity 
of  the  metal  for  the  particle  surface  and  the  chemi- 
cal speciation  of  the  metal  in  solution.  In  the  lakes 
investigated  a  large  part  of  the  settling  particles 
consists  of  phytoplankton  and  biological  debris. 
The  mean  elemental  composition  of  these  particles 
corresponds  within  broad  margins  to  a  reasonably 
constant  stoichiometry  of  C-113,  N-15,  P-I,  Si- 14, 
Cu  sub  0.008,  Zn  sub  0.06,  Pb  sub  0.004,  and  Cd 
sub  0.00005.  Another  scavenging  and  metals  regen- 
eration cycle  operates  in  the  deeper  water  layers. 
Mn(II)  and  Fe(II)  are  released  from  the  sediments 
to  the  overlying  water  where  they  become  oxi- 
dized to  oxides  of  Mn  (III,  IV)  and  Fe(III)  which 
are  potential  carrier  phases  of  heavy  metals.  (See 
also  W87-06126)  (Author's  absract) 
W87-06139 


ACIDIFICATION  OF  AQUATIC  AND  TERRES- 
TRIAL SYSTEMS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06140 


CHEMISTRY  OF  BOG  WATERS, 

Minnesota  Univ.,  Minneapolis. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06141 
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GROUNDWATER  CONTAMINATION  PROB- 
LEM AND  RELATED  RESEARCH, 

Texas  Univ.   at  Austin.   Biomedical  Engineering 

Lab. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06156 

FACTORS  INFLUENCING  THE  FORMATION 
OF  POTENTIAL  ACIDITY  IN  TIDAL 
SWAMPS,  _   ,_    , 

Agricultural    Univ.,    Wageningen    (Netherlands). 

Dept.  of  Soil  Science  and  Geology. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06165 


SOIL  SURVEY  OF  TIDAL  SULPHTDIC  SOILS 
IN  THE  TROPICS:  A  CASE  STUDY, 

Land  Resources  Development   Centre,   Surbiton 

(England). 

For  primary  bibliographic   entry  see  Field   2G. 

W87-06166 


QUANTITATnyE  MODELS  TO  PREDICT  THE 
RATE  AND  SEVERITY  OF  ACID  SULPHATE 
DEVELOPMENT:  A  CASE  STUDY  EN  THE 
GAMBIA, 

University  of  East  Anglia,  Norwich  (England). 

School  of  Environmental  Sciences. 

For  primary  bibliographic   entry  see  Field   2G. 

W87-06167 


ROCK  PHOSPHATE  IN  RICE  PRODUCTION 
ON  ACID  SULPHATE  SOELS  EN  VIETNAM, 

Can  Tho  Coll.  (Vietnam).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06173 


WATER,  SOIL  AND  RICE  IN  AN  ACED  SUL- 
FATE SOIL  OF  THAELAND, 

Tokyo  Univ.  (Japan).  Faculty  of  Agriculture. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-06182 


W87-06185 


PHOSPHATE  DYNAMICS  EN  AN  ACED  SUL- 
FATE SOIL  UNDER  FLOODED  CONDITION 
STUDEED  BY  A  TRACER  TECHNIQUE, 

Royal  Statistical  Society,  London  (England). 
A.  K.  Alva,  and  S.  Larsen. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
368-380, 4  tab,  23  ref. 

Descriptors:  *Phosphates,  *Acidic  soils,  *Flood 
irrigation,  *Path  of  pollutants,  *Tracers,  •Thai- 
land, Nitrogen,  Soil  water,  Plant  growth,  Phospho- 
rus, Potassium. 

Tracer  techniques  are  efficient  for  studying  P  dy- 
namics in  flooded  acid  sulfate  soil  planted  in  rice. 
This  study  deals  with  changes  in  labile  P  in  an  acid 
sulfate  soil  from  the  Central  Plain  of  Thailand. 
Available  P  was  estimated  at  different  times  during 
the  rice  growing  period  by  determining  isotopic 
dilution  of  P  absorbed  by  plants  (L-value)  and  also 
by  isotopic  exchange  in  the  soil  (E-value).  The 
influence  of  varying  levels  of  applied  N,  P  and  K 
on  labile  P  and  the  recovery  of  applied  P  were 
examined  in  a  growth  chamber.  During  the  growth 
period  L-values  for  rice  increased  the  first  80  days 
after  transplanting  and  subsequently  decreased 
toward  crop  maturity,  as  a  result  of  crop-induced 
P  mobilization  followed  by  immobilization.  The 
influence  of  rice  cropping  on  labile  P  was  appre- 
ciable 50  days  after  transplanting.  Delta-L-values 
and  recovery  of  applied  P,  at  a  uniform  rate  of  P 
application,  increased  with  increasing  N  and  K 
enrichment.  At  a  given  level  of  N  and  K  accompa- 
nied by  a  low  P  application  the  recovery  of  ap- 
plied P  remained  constant  during  the  major  part  of 
the  growing  period,  while  at  high  application  of  P 
recovery  decreased  over  the  growing  period.  The 
influences  of  mineral  nutrition  on  P  dynamics  are 
discussed.  E-values  were  considerably  higher  than 
the  L-values  at  the  crop  maturity  stage.  The  possi- 
ble causes  for  this  discrepancy  are  discussed.  (See 
also  W87-06162)  (Lantz-PTT) 


POLLUTANTS  AND  THEER  ECOTOXICOLO- 
GICAL  SIGNIFICANCE. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06187 


BASIC  ECOLOGICAL  PARAMETERS,  MONI- 
TORING AND  BIOLOGICAL  MONITORS  IN 
THE  AQUATIC  ENVIRONMENT, 

Barcelona  Univ.  (Spain).  Facultat  de  Biologia. 
R.  Margalef. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  149-175,  9  fig,  1  tab,  8  ref. 

Descriptors:  *Water  pollution  effects,  'Ecological 
distribution,  'Monitoring,  *Path  of  pollutants, 
•Aquatic  environment,  'Environmental  effects, 
•Bioindicators,  Radioisotopes,  Heavy  metals,  Or- 
ganic compounds,  Eutrophication,  Water  pollution 
effects. 

Organisms  are  very  sensitive  indicators  and  are 
convenient  for  putting  together  historical  se- 
quences of  events,  but  it  is  inadvisable  to  rely  on 
them  very  much  because  of  frequent  mistaken 
identification,  incomplete  lists  and  inadequate 
knowledge  of  their  requirements.  The  variables 
used  for  monitoring  rarely  coincide  with  those 
preferred  by  ecologists,  which  are  based  on  more 
elaborate  levels  of  conceptualization.  It  seems 
more  constructive  to  compare  networks  of  interre- 
lated variables  at  different  levels  than  to  look  for 
one-to-one  correspondences.  Precise  definition  of 
the  values  of  variables  related  to  public  or  legal 
action  (tolerated  maxima,  thresholds)  is  ap- 
proached with  reluctance  on  the  part  of  ecologists 
since  single  variables  are  never  a  fair  expression  of 
the  state  of  an  ecosystem.  Practical  problems  in- 
volve situations  that  usually  fall  into  one  of  two 
classes:  (a)  the  flow  and  eventual  accumulation  of 
specific  pollutants  (radioactive  isotopes,  heavy 
metals,  organic  substances)  along  the  normal  path- 
ways of  an  ecosystem  that  has  not  changed  very 
much,  and  (b)  generalized  phenomena,  such  as 
eutrophication,  in  which  an  ecosystem  is  force-fed, 
a  state  accompanied  by  an  acceleration  in  its  inter- 
nal cycles  and  the  development  of  external  loops 
that  remove,  at  least  temporarily,  some  of  the 
materials.  (See  also  W87-06187)  (Lantz-PTT) 
W87-06188 


SOME   SELECTED   EXAMPLES   OF   EUTRO- 
PHICATED  EUROPEAN  LAKES, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 
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REGIONAL  CASE  STUDY  OF  THE  POLLU- 
TION OF  NATURAL  WATERS,  SOILS  AND 
PLANTS  BY  LEAD,  CADMIUM  AND  ZINC, 

Paris-7  Univ.  (France).  Lab.  de  Chimie  Minerale 
des  Milieux  Naturels. 

J.  Faucherre,  A.  M.  Pinart,  J.  Pinart,  and  A. 
Dutot. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  189-204,  5  fig,  8  tab,  10  ref. 

Descriptors:  *Path  of  pollutants,  *Water  pollution 
effects,  *Lead,  *Cadmium,  *Zinc,  Industrial 
wastes,  Pyrites,  Acidic  water,  Mine  wastes,  Trees. 

Pollution  of  the  river  run-off  from  mine  workings 
has  two  sources:  the  open-cast  mine  during  dry 
weather  and  the  slag-heap  during  wet  periods. 
These  two  sources  cause  pollution  by  different 
processes:  (a)  Pb,  Zn  and  Cd  pollution  from  sur- 
face mining,  due  mainly  to  the  oxidation  of  pyrites 
and  the  resultant  acidification  (pH  =  2)  of  the 
waters;  (b)  Pb,  Zn  and  Cd  pollution  from  the  slag- 
heap.  Sands  from  this  source,  rich  in  pyrites,  are 
physically  transported  by  the  river  during  wet 
periods  and  are  deposited  on  the  soil  of  meadows 
and  vegetable  plots  with  thicknesses  of  up  to  20- 
cm.  The  extent  of  contamination  of  commonly 
consumed  plants  by  Pb,  Zn  and  Cd  were  studied. 


The  first  mechanism  (pollution  from  surface 
mining)  leads  to  only  a  small  amount  of  Pb  pollu- 
tion in  plants  (2  to  3  times  the  permissible  limits  set 
by  the  World  Health  Organization),  whereas  pollu- 
tion by  the  second  mechanism  (physical  pollution 
from  the  slag-heap)  is  much  more  significant  (2  to 
16  times  the  WHO  limits).  Zinc  and  cadmium 
concentrations  in  the  annual  growth  rings  of  coni- 
fers are  good  chronological  tracers  of  pollution  in 
water  courses.  Changes  in  mining  activity  and  the 
background  value  of  Zn  and  Cd  which  indicates 
anthropogenic  pollution  can  be  roughly  recon- 
structed. On  the  other  hand,  Pb  cannot  be  used  as  a 
tracer;  it  can  be  used  as  such  to  detect  atmospheric 
pollution  close  to  main  roads,  but  only  in  a  very 
limited  way.  The  effects  of  pollution  of  commonly 
consumed  plants  can  be  reflected  by  birth  rate,  and 
is  also  an  aspect  of  pollution  examined  here.  From 
1926  to  1968,  the  number  of  children  per  family, 
about  2  on  the  national  scale,  is  2.1  for  a  non- 
polluted  community.  It  falls  to  1.1  for  a  community 
irrigated  by  a  river  polluted  with  Pb  and  Cd. 
(Lantz-PTT) 
W87-06190 


TOXIC  METAL  LEVELS  IN  THE  REVER 
RHINE, 

Kernforschungsanlage  Juelich  G.m.b.H.  (Germa- 
ny, F.R.).  Inst,  filer  Angewandte  Physikalische 
Chemie. 

R.  Breder,  H.  W.  Nurnberg,  J.  Golimowski,  and 
M.  Stoeppler. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  205-225,  13  fig,  24  ref. 

Descriptors:  *Toxicity,  "Heavy  metals,  *Rhine 
River,  *Path  of  pollutants,  Cadmium,  Lead,  Mer- 
cury, Lake  Constance,  Holland,  Germany,  River 
sediments,  Rivers. 

The  levels  of  the  heavy  metals,  Cd,  Pb  and  Hg, 
were  determined  in  water  and  sediments  of  the 
River  Rhine  and  the  main  tributaries  from  Lake 
Constance  to  the  Dutch/German  border  within  a 
dense  sequence  of  sampling  stations.  The  anthropo- 
genic heavy  metal  pollution  increased  downstream 
from  Lake  Constance  to  the  Dutch/German 
border  with  some  superimposed  peaks.  At  least  in 
one  of  the  two  years,  1977  or  1978,  the  highest  Cd, 
Pb  and  Hg  concentrations  in  River  Rhine  sedi- 
ments occurred  at  Emmerich.  The  metal  enrich- 
ment factors  in  the  sediment  from  Emmerich  in 
1978  in  comparison  with  the  geochemical  back- 
ground levels  were  Cd,  48.8;  Hg,  22.4;  and  Pb, 
17.6.  The  sediment  data  revealed  a  downstream 
shift  of  the  maxima  from  1977  to  1978.  It  could  not 
be  ascertained  that  the  levels  decreased  in  general 
in  1978.  With  regard  to  the  tributaries  the  Lippe, 
the  Wupper  and  the  Main  showed  a  high  Hg 
pollution  of  the  sediments.  Also  in  the  water  of  the 
Main  exceptional  high  total  Hg  concentrations  up 
to  401  nanograms(ng)/L  were  observed.  The  back- 
ground level  for  total  Hg  was  about  5  ng/L.  For 
Cd  in  sediments  the  Ruhr  tributary  showed  a  maxi- 
mum in  1977  (30  mgAg,  DW),  for  Pb  also  the 
Lahn  and  Moselle  (600-750  mgAg,  DW).  With 
respect  to  water  contents,  94.4  micrograms/L  total 
Cd  were  determined  in  the  Wupper  tributary  and 
37.2  micrograms/L  total  Pb  in  the  Erft  tributary. 
(See  also  W87-06187)  (Lantz-PTT) 
W87-06191 


ESTUARENE  PROCESSES  AND  REVERBORNE 
POLLUTANTS, 

Kiel  Univ.  (Germany,  F.R.).  Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06192 


TRANSPORT,  FATE  AND  RECYCLING  OF 
HEAVY  METALS  IN  SEA-WATER  ECOSYS- 
TEMS, 

Vrije  Univ.,  Brussels  (Belgium).  Lab.  of  Ecology 
and  Systematic  Botany. 
I.  Elskens,  and  L.  Goeyens. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  239-253,  5  fig,  3  tab,  16  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 
Group  5B — Sources  Of  Pollution 


r 


Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Heavy  metals,  •Saline  water,  •Ecosystems, 
North  Sea,  Monitoring,  Zinc,  Lead,  Cadmium, 
Mercury,  Copper. 

Detailed  are  a  few  basic  concepts  of  the  transloca- 
tion of  heavy  metals  within  the  marine  ecosystem 
of  the  southern  part  of  the  Southern  Bight  of  the 
North  Sea,  particularly  with  regard  to  the  choice 
of  control  parameters  and  the  variability  of  the 
degrees  of  contamination  observed.  The  advantage 
of  a  systematic  approach  using  a  mathematical 
model  lies  in  considering,  by  definition,  the  ele- 
ments to  be  monitored  in  the  marine  medium  as 
forming  part  of  a  function  whole.  The  problem 
relating  to  the  dispersion  of  these  concentrations  is 
discussed.  In  the  case  of  the  zooplankton,  it  has 
been  shown  on  several  occasions  that  the  distribu- 
tion or  dispersal  of  the  concentrations  often  repre- 
sents a  characteristic  of  a  given  zone  or  group  of 
zones.  A  close  study  of  the  evolution  of  the  degree 
of  contamination  of  the  zoolankton  (case  of  the  Zn, 
Cu,  Cd,  Hg  and  Pb),  shows  that  there  are  two  very 
different  kinds  of  seasonal  evolution;  the  first  cor- 
reponds  to  an  increase  in  the  degree  of  contamina- 
tion in  relation  to  the  annual  mean  concentration 
during  the  period(s)  taken  to  be  the  high  season; 
the  second  corresponds  to  a  reduction  in  the  con- 
centrations in  relation  to  the  mean  concentration 
during  this  same  period.  (See  also  W87-06187) 
(Lantz-PTT) 
W87-06193 


CHEMICAL  POLLUTANTS  IN  THE  MARINE 
ENVIRONMENT,  WITH  PARTICULAR  REF- 
ERENCE TO  THE  NORTH  SEA, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06194 


ASSESSING  POLLUTION  IN  THE  MEDITER- 
RANEAN SEA, 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06195 


NEW  CHALLENGES  TO  ECOTOXICOLOGY, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 

For  primary  bibliographic   entry  see  Field   5G. 
W87-06196 


GROUNDWATER      POLLUTION      MICROBI- 
OLOGY. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06201 


GROUNDWATER  POLLUTION  MICROBI- 
OLOGY: THE  EMERGING  ISSUE, 

Florida  Univ.,  Gainesville.  Dept.  of  Environmental 

Engineering  Sciences. 

G.  Bitton,  and  C.  P.  Gerba. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p  1- 

7,  3  tab,  Href. 

Descriptors:  'Groundwater  pollution,  'Microbio- 
logical studies,  *Fate  of  pollutants,  Legislation, 
Path  of  pollutants,  Microorganisms,  Research  pri- 
orities, Bioindicators. 

Within  the  field  of  aquatic  microbiology,  little  is 
known  about  the  microbiological  aspects  of 
groundwater  pollution  in  comparison  to  surface 
waters.  Some  of  the  research  needs  in  groundwater 
pollution  microbiology  are:  (1)  fate  of  pathogens  in 
subsurface  environment;  (2)  microbial  activity  in 
subsurface  environment;  (3)  microorganisms  as 
tracers;  and  (4)  methodological  problems.  More 
needs  to  be  known  about  the  behavior  of  patho- 
gens in  subsurface  environments,  their  persistence 
and  transport  in  aquifer  material.  This  research 
should  logically  lead  to  the  selection  of  suitable 
indicator(s)  of  groundwater  contamination  with 
fecal  wastes.  Probably  because  it  is  a  hidden  re- 
source, groundwater  has  been  abused  for  many 


years.  The  best  approach  to  the  protection  of  this 
resource  is  by  prevention.  Various  pieces  of  legis- 
lation have  dealt  more  or  less  with  groundwater 
protection.  It  is  worth  noting  that  groundwater  has 
only  been  recognized  as  an  important  part  of  the 
U.S.  water  resources  since  1974  (Safe  Drinking 
Water  Act  of  1974).  Legislation  pertaining  to 
groundwater  pollution  needs  to  be  coordinated  and 
a  national  program  needs  to  be  defined  and  imple- 
mented by  the  regulatory  agencies.  (See  also  W87- 
06201)  (Lantz-PTT) 
W87-O6202 


SOURCES  OF  GROUNDWATER  POLLUTION, 

Texas  Univ.  Medical  School  at  Houston.  Program 
in  Infectious  Diseases  and  Clinical  Microbiology. 
B.  H.  Keswick. 

IN:  Groundwater  Pollution  Microbiology,  John 
Wiley  and  Sons,  New  York,  New  York,  1984.  p 
39-64,  6  fig,  8  tab,  69  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution sources,  'Path  of  pollutants,  Fate  of  pollut- 
ants, Microorganisms,  Bacteria,  Viruses,  Industrial 
wastes,  Wastewater,  Injection  wells,  Waste  dumps, 
Leaching. 

The  sources  of  groundwater  pollutants  are  many 
and  varied.  Pollution  by  disease-causing  microor- 
gansisms  occurs  when  human  and  animal  wastes 
containing  viruses,  bacteria,  and  parasites  come 
into  contact  with  groundwater  and  can  be  respon- 
sible for  large  outbreaks  of  illness.  Chemical  pollut- 
ants can  leach  into  groundwater  from  a  variety  of 
sources  including  hazardous  waste  dumps,  sewage 
land-treatment  sites,  and  injection  wells.  The 
myriad  of  chemicals  that  may  be  found  in  contami- 
nated groundwater  make  it  difficult  to  study  their 
fate,  transport,  and  health  effects.  Because  of  past, 
often  indiscriminate,  dumping  of  hazardous  wastes, 
the  number  of  cases  of  serious  groundwater  pollu- 
tion is  likely  to  increase  in  the  near  future.  The 
cleanup  of  these  pollution  sources  will  be  extreme- 
ly expensive.  (See  also  W87-06201)  (Lantz-PTT) 
W87-06204 


MICROBIAL  POLLUTANTS:  THEIR  SURVIV- 
AL AND  TRANSPORT  PATTERN  TO 
GROUNDWATER, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

C.  P.  Gerba,  and  G.  Bitton. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

65-88,  3  fig,  4  tab,  123  ref. 

Descriptors:  'Water  pollution  sources,  'Path  of 
pollutants,  'Groundwater  pollution,  'Fate  of  pol- 
lutants, Bacteria,  Viruses,  Microorganisms,  Soil 
water,  Soil  temperature,  Rainfall,  Soil  properties, 
Hydrogen  ion  concentration,  Organic  matter. 

The  persistence  and  transport  of  bacteria  and  vi- 
ruses in  the  subsurface  is  an  area  of  major  interest 
to  those  concerned  with  public  health.  Almost  half 
of  all  waterborne  diseases  are  caused  by  contami- 
nated groundwater.  In  order  to  develop  adequate 
guidelines  for  the  placement  of  waste  disposal  sites 
and  drinking-water  wells,  information  is  needed  on 
the  fate  of  pathogenic  microorganisms  in  ground- 
water. The  fate  of  pathogenic  bacteria  and  viruses 
in  the  subsurface  is  determined  by  their  survival 
and  retention  by  soil  particles.  Both  survival  and 
retention  are  largely  determined  by  three  factors 
nature  of  the  soil,  climate,  nature  of  the  microorga- 
nism. Climate  controls  two  important  factors  in 
determining  viral  and  bacterial  survival:  tempera- 
ture and  rainfall.  Rainfall  mobilizes  previously  re- 
tained bacteria  and  viruses  and  greatly  promotes 
their  transport  to  groundwater.  Several  studies 
have  shown  that  the  greatest  degree  of  drinking 
water  well  contamination  occurs  after  periods  of 
heavy  rainfall.  The  nature  of  the  soil  also  plays  a 
major  role  in  determining  survival  and  retention. 
Soil  properties  influence  moisture  holding  capac- 
ity, pH,  and  organic  matter.  Other  soil  properties 
such  as  particle  size,  cation-exchange  capacity,  and 
clay  content  influence  retention.  Microbial  resist- 
ance to  environmental  factors  varies  among  differ- 
ent species  as  well  as  strains.  Bacteria  are  believed 
to  be  removed  largely  by  filtration  processes  while 


adsorption  is  the  major  factor  controlling  virus 
retention.  (See  also  W87-06201)  (Lantz-PTT) 
W87-06205 


MICROBIOLOGICAL  PROCESSES  AFFECT- 
ING CHEMICAL  TRANSFORMATIONS  IN 
GROUNDWATER, 

Stanford  Univ.,  CA.  Dept.  of  Civil  Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-06206 


MICROBIAL  ACTIVITY  IN  MODEL  AQUIFER 
SYSTEMS, 

Robert   S.    Kerr   Environmental    Research   Lab., 

Ada,  OK. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06207 


HEALTH  ASPECTS  OF  GROUNDWATER  POL 
LUTION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH. 
For  primary  bibliographic  entry  see  Field  5C. 

W87-O6208 


MICROBIOLOGICAL  ASPECTS  OF  GROUND- 
WATER POLLUTION  DUE  TO  SEPTIC 
TANKS, 

Mississippi  State  Univ.,  Mississippi  State. 

C.  Hagedorn. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

181-195,  1  tab,  62  ref. 

Descriptors:  'Microbiological  studies,  'Ground- 
water pollution,  'Septic  tanks,  'Path  of  pollutants, 
'Fate  of  pollutants,  Domestic  wastes,  Bacteria, 
Viruses,  Water  pollution  sources,  Research  prior- 
ities. 

Domestic  wastewaters  contain  bacteria,  viruses, 
protozoa,  and  helminths  pathogenic  to  humans.  In 
addition,  these  infectious  agents  are  widely  distrib- 
uted in  many  waste  effluents  and  are  commonly 
present  in  high  numbers.  Therefore,  untreated  do- 
mestic wastes  embody  a  potential  health  hazard, 
and  proper  wastewater  purification  and  disposal  is 
an  important  concern.  Septic-tank  soil  absorption 
treatment  systems  are  the  principal  disposers  of 
waste  effluent  to  the  soil  environment.  The  Office 
of  Water  Supply,  in  a  U.S.  Environmental  Protec- 
tion Agency  (EPA)  report  to  Congress,  estimated 
that  three  billion  cubic  meters  of  domestic 
wastewater  are  annually  placed  in  soil  subsurface 
horizons.  Soil  percolation  of  septic  wastes  is  re- 
quired for  the  purification  of  drainfield  effluent 
before  it  replenishes  groundwater  utilized  for  indi- 
vidual and  public  water  supply  wells.  However, 
many  shallow  groundwater  supplies  have  been  pol- 
luted by  contaminated  recharge  waters.  Several 
investigators  have  attributed  the  decline  in  water 
quality  to  indiscriminate  use  of  septic  tank  systems 
in  soils  unsuited  for  adequate  domestic  waste  puri- 
fication. Bacterial  modification  of  septic  tank  ef- 
fluents, transport  through  soils,  and  migration  from 
septic  tank  adsorption  fields,  and  virus  removal 
from  waste  effluents  are  discussed.  Virtually  all  of 
the  health-related  research  in  water  quality  has 
been  centered  on  fecal  indicator  bacteria.  Efforts 
are  needed  to  assess  the  movement  potential  in  soil 
of  other  organisms,  especially  viruses,  protozoan 
cysts,  and  helminth  ova.  Many  waterborne  disease 
outbreaks  are  suspected  to  have  a  viral  etiology 
when  no  other  causative  agent  can  be  identified, 
and  the  dynamics  of  viral  translocation  through 
soil  may  or  may  not  resemble  that  of  fecal  bacteria. 
Critical  examination  of  alternative  systems  or 
modification  should  include  a  determination  of  the 
retention  efficiency  of  both  enteric  bacteria  and 
viruses.  (See  also  W87-06201)  (Lantz-PTT) 
W87-06209 


LAND  DISPOSAL  OF  SEWAGE  EFFLUENTS 
AND  RESIDUES, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-O6210 
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MICROORGANISMS      AS      GROUNDWATER 
TRACERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Microbiology  and 

Immunology. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06211 


GROUNDWATER  CONTAMINATION:  DATA 
ANALYSIS  AND  MODELING, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

I.  Cech,  and  R.  Harrist. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

261-302,  14  fig,  7  tab,  26  ref. 

Descriptors:  'Groundwater  pollution,  'Data  inter- 
pretation, *Model  studies,  *Path  of  pollutants, 
•Statistical  analysis,  Water  pollution  sources,  Mul- 
tiple regression  analysis,  Regression  analysis, 
Linear  regression,  Analysis  of  variance,  Bacteria, 
Viruses,  Graphical  analysis. 

The  use  of  statistics  in  various  stages  of  microbio- 
logical experimentation  and  research  is  illustrated 
with  several  examples  drawn  from  recent  work  in 
aquatic  microbiology.  The  presentation  is  not  in- 
tended to  be  exhaustive,  but  rather  to  be  indicative 
of  the  valuable  role  of  statistical  methods  in  inves- 
tigating questions  that  are  typically  encountered  by 
aquatic  microbiologists.  Detailed  information  on 
most  of  the  statistical  methods  can  be  found  in 
standard  textbooks.  Multiple  regression  analysis, 
analysis  of  variance,  contingency  tables,  linear  re- 
gression and  time-series  analysis  are  the  techniques 
used  to  track  adsorption  of  viruses  into  soils,  con- 
tamination of  water  supplies,  survival  of  viruses  in 
soils,  and  the  source  and  path  of  well  contamina- 
tion. (See  also  W87-06201)  (Lantz-PTT) 
W87-06213 


INTRODUCTION  TO  WATER  QUALITY  MOD- 
ELLING. 

John  Wiley  and  Sons,  Chichester,  England.  1984. 
234  p.  Edited  by  A.  James. 

Descriptors:  'Water  quality  management,  'Model 
studies,  Hydraulic  models,  Computer  models, 
Mathematical  models,  Computer  programs. 

The  text  is  a  simple  guide  to  water  quality  model- 
ing, suitable  for  biologists,  chemists,  engineers  and 
others  without  any  previous  knowledge  of  model- 
ling or  computing.  The  level  of  mathematical  com- 
plexity has  been  deliberately  restricted.  An  intro- 
ductory chapter  explains  the  concepts  and  termi- 
nology used  in  simulation,  optimization  and  com- 
puter-aided design.  This  is  followed  by  two  other 
introductory  chapters  dealing  with  computing  and 
numerical  methods.  The  chapter  on  computing 
includes  a  guide  to  BASIC  which  is  the  simplest 
programming  language  in  common  use  and  the 
language  used  throughout  the  remainder  of  the 
book.  The  final  introductory  chapter  explains  the 
hydraulic,  chemical  and  biological  ideas  which  are 
used  in  formulating  models  of  water  quality.  The 
remainder  of  the  book  is  divided  into  two  sections 
dealing  with  the  application  of  modelling  tech- 
niques to  water  pollution  and  wastewater  treat- 
ment plants.  Each  chapter  presents  the  modelling 
concepts  and  shows  how  these  may  be  built  into 
models  suitable  for  examining  frequently  occurring 
problems.  A  complete  listing  of  an  example  pro- 
gram is  included  as  an  appendix  to  each  chapter. 
(See  also  W87-06217  thru  W87-06230)  (Lantz- 
PTT) 
W87-06216 


INTRODUCTION  TO  MATHEMATICAL  MOD- 
ELLING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

1-16,  8  fig,  9  ref. 

Descriptors:  'Mathematical  models,  'Water  qual- 
ity management,  'Management  planning,  Water 
quality    standards,    Model   studies,    Mathematical 


models,     Simulation,     Optimization,     Computer 
models,  Computers. 

The  proper  management  of  water  resources,  even 
on  a  small  scale,  is  very  difficult.  There  are  a  large 
number  of  quality  criteria  to  be  considered  and  in 
most  cases  the  level  of  each  criterion  is  the  result- 
ant of  complex  interactions.  The  situation  is  further 
exacerbated  by  the  difficulties  of  any  experimental 
approach  to  forecasting  water  quality.  This  had  led 
to  the  growth  of  mathematical  modelling  as  a 
means  of  predicting  quality.  The  representation  of 
the  interactions  in  a  system  by  a  set  of  equations  is 
not  a  new  idea.  Classic  work  on  oxygen  sag  has 
demonstrated  these  possibilities.  But  until  recently, 
the  application  of  mathematical  modelling  was  lim- 
ited by  the  difficulty  of  finding  analytical  solutions 
to  the  equations.  It  is  the  development  of  comput- 
ing and  numerical  methods  of  solution  that  has  led 
to  increasing  interest  in  modelling.  Various  kinds 
of  mathematical  models  have  been  designed  for 
different  purposes,  and  are  discussed  in  this  chap- 
ter. They  may  be  classified  under  three  general 
headings:  (a)  simulation;  (2)  optimization;  and  (3) 
computer  aided  design.  (See  also  W87-06216) 
(Lantz-PTT) 
W87-06217 


INTRODUCTION  TO  COMPUTING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-06218 


INTRODUCTION    TO    NUMERICAL    METH- 
ODS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-06219 


MODELLING  OF  KINETICS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

50-73,  1 1  fig,  5  ref,  append. 

Descriptors:  'Kinetics,  'Water  quality  manage- 
ment, 'Model  studies,  Mathematical  models,  Simu- 
lation analysis,  Physical  kinetics,  Chemical  kinet- 
ics, Biological  kinetics,  Fate  of  pollutants,  Mathe- 
matical equations,  Mathematical  analysis. 

Many  water  quality  models  attempt  to  simulate 
changes  in  the  concentration  of  substances  which 
are  in  true  solution,  colloidal  solution  or  in  suspen- 
sion. There  are  some  substances  which  are  suffi- 
ciently inert  for  their  concentration  to  be  regarded 
as  unchanging  (except  by  dilution).  These  are  re- 
ferred to  as  conservative  substances  and  are  often 
used  as  tracers.  However,  the  majority  of  sub- 
stances in  water  are  subject  to  change  in  concen- 
tration due  to  physical,  chemical  and  biological 
processes.  An  understanding  of  these  processes  is 
therefore  useful  in  constructing  water  quality 
models  of  non-conservative  substances.  Also,  many 
of  the  processes  employed  in  the  treatment  of 
water  and  wastewaters  rely  on  biological  agencies 
(mainly  bacteria)  so  an  understanding  of  the  kinet- 
ics of  growth  is  helpful  in  design  and  operation. 
The  following  notes  describe  the  ways  of  repre- 
senting physical,  chemical  and  biological  kinetics, 
through  an  examination  of  solution  equilibrium, 
chemical  kinetics,  homogeneous  systems,  heteroge- 
neous systems,  enzyme  reactions,  reactor  theory, 
growth  kinetics,  etc.  (See  also  W87-06216)  (Lantz- 
PTT) 
W87-O6220 


MODELS  OF  WATER  QUALITY  US  RTVERS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06221 


MATHEMATICAL  MODELS  OF  THE  DIS- 
CHARGE OF  WASTEWATER  INTO  A  MARINE 
ENVIRONMENT, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

R.  E.  Featherstone. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

150-162,  3  fig,  4  ref,  append. 

Descriptors:  'Mathematical  models,  'Wastewater 
disposal,  'Marine  environment,  'Path  of  pollut- 
ants, Fate  of  pollutants,  Flow  profile,  Model  stud- 


A  common  method  of  wastewater  disposal  is  to 
release  it  at  some  depth  below  the  surface  into  a 
large  body  of  water  such  as  a  lake  or  the  sea  by 
pipeline.  The  wastewater  is  released  from  the  out- 
fall either  from  a  single  open  end  or  through  a 
number  of  exit  ports  spaced  along  the  pipeline  in 
order  to  spread  the  release  over  a  larger  area. 
Recent  field  investigations  into  the  unsatisfactory 
performance  of  some  outfalls  have  revealed  the 
establishment  and  growth  of  marine  mollusc  colo- 
nies inside  the  outfalls  and  outlet  ports  probably 
due  to  the  flow  of  sea  water  into  the  outfall.  This 
could  be  caused  by  low  jet  velocities  in  relation  to 
sea  currents  and  wave  action.  When  wastewater  is 
discharged  from  a  pipe  or  diffuser  into  sea  water 
the  jet  moves  upward  due  to  the  buoyant  force, 
which  is  proportional  to  the  difference  in  density 
between  the  wastewater  and  the  surrounding  sea 
water.  Dilution  occurs  as  the  'buoyant'  jet  rises 
due  to  'entrainment'  of  the  sea  water  at  the  edge  of 
the  jet.  The  density  differential  therefore  decreases 
with  height  and  the  jet  may  either  become  'en- 
trapped' below  the  surface  or  reach  the  surface 
depending  on  the  depth  of  water  above  the  outfall, 
the  density  stratification  and  velocity  of  the  ambi- 
ent and  the  hydraulic  condition  of  the  exit  jet. 
Mathematical  models  which  analyze  this  discharge 
and  dilution  are  presented.  (See  also  W87-06216) 
(Lantz-PTT) 
W87-06224 


GROUNDWATER  QUALITY  MODELLING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

R.  E.  Featherstone. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

163-168,  2  fig,  6  ref. 

Descriptors:  'Mathematical  models,  'Groundwat- 
er quality,  'Path  of  pollutants,  Water  quality  con- 
trol, Model  studies,  Hydraulic  properties,  Mathe- 
matical analysis,  Mass  transport,  Fate  of  pollutants, 
Surface-groundwtaer  relations. 

The  natural  and,  generally,  high  quality  of  ground- 
water may  be  seriously  affected  by  many  types  and 
sources  of  contamination  associated  with  human 
activities  and  land  use.  Groundwater  pollution  can 
arise  from  a  variety  of  activities,  notably:  (1)  the 
disposal  of  liquid  effluent  and  sludge  spreading 
directly  on  the  outcrop  of  aquifers;  (2)  disposal  on 
soil  from  which  it  can  percolate  downward  to  the 
aquifer;  (3)  from  leachate  by  percolating  surface 
water  from  solid  waste  tips,  by  seepage  from 
sewage  treatment  ponds;  (4)  by  subsurface  disposal 
of  radioactive  liquid  wastes;  and  (5)  due  to  salt- 
water intrusion  in  coastal  aquifers.  Since  ground- 
water flow  sytems  are  hydraulically  connected 
with  surface  water  systems,  groundwater  pollution 
can,  in  turn,  lead  to  surface  water  pollution,  for 
example,  nitrate  pollution  due  to  the  application  of 
artificial  fertilizers  and  salinity  increases  in  alluvial 
stream-aquifer  systems  related  to  irrigation  prac- 
tices. The  governing  equations  of  groundwater 
hydraulics,  analytical  solutions,  and  mass  transport 
mathematical  models  are  discussed.  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06225 


SIMULATION  OF  SOLUTE  TRANSPORT:  AN 
APPROACH  FREE  OF  NUMERICAL  DISPER- 
SION, 

Universidad  Politecnica  de  Cataluna,  Barcelona 
(Spain).  Escuela  Tecnica  Superior  de  Ingenieros  de 
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Caminos,  Canales  y  Puertos. 
J.  Carrera,  and  G.  Melloni. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  as  DE87  005632  Price 
codes:  A04  in  paper  copy,  A01  in  microfiche. 
Sandia  National  Laboratories,  Albuquerque,  NM. 
Report  No.  SAND86-7095,  January  1987.  60  p,  14 
fig,  1  tab,  36  ref.  DOE  Contract  No.  DE-AC04- 
76DP00789. 

Descriptors:  'Solute  transport,  'Path  of  pollutants, 
'Simulation  analysis,  'Numerical  analysis,  Disper- 
sion, Mathematical  studies,  Mathematical  equa- 
tions, Algorithms. 

The  applicability  of  most  algorithms  for  simulation 
of  solute  transport  is  limited  either  by  instability  or 
by  numerical  dispersion,  as  seen  by  a  review  of 
existing  methods.  A  new  approach  is  proposed  that 
is  free  of  these  two  problems.  The  method  is  based 
on  the  mixed  Eulerian-Lagrangian  formulation  of 
the  mass  tranbsport  problem,  thus  ensuring  stabili- 
ty. Advection  is  simulated  by  a  variation  of  re- 
verse-particle tracking  that  avoids  the  accumula- 
tion of  interpolation  errors,  thus  preventing  numer- 
ical dispersion.  The  algorithm  has  ben  implement- 
ed in  a  one-dimensional  code.  Excellent  results  are 
obtained,  in  comparison  with  an  analytical  solu- 
tion. (Author's  abstract) 
W87-06231 


ACID  SULPHATE  SOILS:  A  BASELINE  FOR 
RESEARCH  AND  DEVELOPMENT, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
D.  Dent. 

International  Institute  for  Land  Reclamation  and 
Improvement,  P.O.  Box  45,  6700  AA  Wageningen, 
The  Netherlands.  ILRI  Publication  No.  39,  1986. 
204  p,  60  fig,  23  tab,  42  photo,  147  ref. 

Descriptors:  'Acid  sulfates,  'Water  pollution  ef- 
fects, 'Acidic  soils,  Symposium,  Information  ex- 
change, Agriculture,  Environmental  effects. 

Acid  sulfate  soils  suffer  extreme  acidity  as  a  result 
of  oxidation  of  pyrite.  Often  they  are  also  unripe; 
sometimes  also  saline.  Some  occur  naturally  but 
most  have  developed  as  a  result  of  drainage  of 
previously  waterlogged  coastal  alluvium  and  peat. 
Acid  sulfate  soils  pose  a  range  of  problems  for 
communities  dependent  on  the  reclaimed  land  - 
including  low  crop  yields,  a  restricted  range  of 
alternative  uses,  soil  engineering  hazards,  water 
pollution,  and  other  environmental  risks.  These 
difficulties  are  not  always  anticipated,  or  reconized 
when  they  occur,  or  tackled  with  up-to-date  infor- 
mation. There  is  a  fund  of  expertise  on  the  causes 
of,  and  the  solutions  to,  the  problems  of  these 
severely  acid  soils.  Drawing  together  this  informa- 
tion can  be  of  benefit  to  many  people,  especially  in 
the  developing  countries  of  the  tropics.  (Lantz- 
PTT) 
W87-06233 


CHARACTERIZATION  OF  SPILLED  OIL 
SAMPLES:  PURPOSE,  SAMPLING,  ANALYSIS 
AND  INTERPRETATION. 

Institute  of  Petroleum,  London  (England).  Marine 

Environment  Committee. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06237 


ACTD  RAIN:  A  WATER  RESOURCES  ISSUE 
FOR  THE  80'S. 

American  Water  Resources  Association,  Bethesda, 

MD. 

American    Water    Resources    Association,    5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  83  p. 

Edited  by  Raymond  Hermann  and  A.  Ivan  John- 


Descriptors:  'Acid  rain,  'Air  pollution,  'Path  of 
pollutants,  'Water  pollution  effects,  Ecological  ef- 
fects, Fate  of  pollutants,  Water  pollution  sources. 

Individuals  who  deal  with  atmospheric  deposition 
are  constantly  confronted  with  the  realities  and 
myths  of  'acid  rain.'  The  eleven  papers  included  in 
this  volume  are  a  representation  of  the  current 


ongoing  research  in  the  field.  Throughout  these 
presentations,  the  uncertainties  regarding  linkages 
between  atmospheric  processes  and  deposition,  and 
physical  or  biological  effects  in  ecosystems  are 
stressed.  The  papers  in  this  volume  emphasize:  the 
need  for  national  and  international  cooperation 
owing  to  the  global  aspects  and  consequences  of 
the  acid  precipitation  issue;  the  need  for  a  cohesive 
national  response  to  this  issue;  the  importance  of 
atmospheric  transport  processes;  interpretation  of 
the  historical  footprint  of  acid  precipitation;  the 
physical  processes  which  are  potentially  affected  in 
both  the  sensitive  and  insensitive  waters  of  the 
U.S.,  including  streams,  lakes,  and  wetlands;  the 
associated  effects  of  oxidants  and  related  pre- 
cursers;  and  the  magnitude  and  scope  of  potential 
biological  and  ecological  effects  as  determined  by 
field  and  laboratory  studies.  As  a  group,  these 
papers  set  the  stage  for  a  challenge  to  the  water 
resources  community.  All  levels  of  water  resources 
activities  are  affected  by  questions  regarding  the 
widespread  alteration  of  the  chemistry  of  surface 
waters  and  groundwaters  owing  to  acidification. 
The  potential  for  new  planning,  design,  and  oper- 
ational requirements  will  have  resultant  affects  on 
management  of  water  resources  and  of  the  biologi- 
cally productive  aquatic  ecosystems  they  contain. 
(See  also  W87-06259  thru  W87-06269)  (Lantz- 
PTT) 
W87-06258 


GAS  PHASE  AND  PRECIPITATION  ACIDI- 
TIES IN  THE  COLORADO  MOUNTAINS, 

Colorado  Coll.,  Colorado  Springs.  Dept.  of  Chem- 
istry. 

B.  J.  Huebert,  R.  B.  Norton,  M.  J.  Bollinger,  D.  D. 
Parrish,  and  C.  Hahn. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  17- 
23,  7  fig,  19  ref. 

Descriptors:  'Acid  rain,  'Colorado,  'Mountains, 
•Path  of  pollutants,  'Nitrates,  'Denver,  'Water 
pollution  effects,  Fate  of  pollutants,  Chemical  anal- 
ysis, Hydrogen  ion  concentration,  Chromatogra- 
phy, Wind,  Nitric  acid,  Snow,  Scavenging. 

For  the  past  few  years,  both  the  gas  phase  concen- 
trations of  nitric  acid,  its  precursors,  and  nitrate 
aerosols  and  the  precipitation  concentrations  of 
nitrate  were  measured  at  Niwot  Ridge,  a  remote 
area  field  site  located  at  3  km  elevation  in  the 
Colorado  mountains  west  of  the  Denver  metropol- 
itan area.  The  measurements  were  made  using  a 
variety  of  techniques:  filter  collection,  ion  chroma- 
tographic analysis,  direct  pH  and  conductivity  de- 
terminations, and  chemiluminescence  detection. 
An  extensive  wind  speed/wind  direction  network, 
coupled  with  trajectory  analyses,  provided  meteor- 
ological support.  The  prevailing  winds  at  the  site 
are  from  the  west,  although  occasionally  the  wind 
is  from  the  east,  across  the  metropolitan  area  in 
that  direction.  Correlations  between  the  wind  di- 
rection and  the  acidity  levels,  show  that,  despite 
the  fact  that  east  winds  are  atypical,  the  acidic 
components  accompanying  these  winds  are  the 
likely  major  source  of  the  relatively  high  acid 
deposition  that  occurs  at  the  site.  The  observed 
nitric  acid/precursor  correlations  are  consistent 
with  the  current  picture  of  the  transformation 
chemistry.  During  the  winter  of  1980/81,  it  was 
shown  that  snow  scavenges  nitric  acid  and  nitrate 
very  efficiently.  (See  also  W87-06258)  (Author's 
abstract) 
W87-06261 


SPATIAL  AND  TEMPORAL  TRENDS  IN  THE 
CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION IN  NEW  ENGLAND, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

D.  W.  Hanson,  and  S.  A.  Norton. 
IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  25- 
33,  11  fig,  12  ref. 

Descriptors:  'New  England,  'Acid  rain,  'Path  of 
pollutants,  'Quebec,  'Soil  chemistry,  'Water  pol- 
lution effects,  'Heavy  metals,  Spatial  distribution, 


Temporal  distribution,  Hydrogen  ion  concentra- 
tion, Manganese,  Calcium,  Magnesium,  Potassium, 
Zinc,  Iron,  Lead,  Copper,  Fate  of  pollutants. 

Geochemical  changes  related  to  atmospheric  depo- 
sition in  New  England  and  Quebec  were  evaluated 
by  (1)  transect  studies  of  soil  chemistry  parallel  to 
pH  and  metal  deposition  gradients;  (2)  chemical 
analysis  of  lake  sediments  with  the  following  re- 
sults: (a)  Mn,  Ca,  Mg,  K,  Zn,  Fe,  and  Pb  concen- 
trations and  pH  in  organic  litter  of  high  altitude 
spruce-fir  forests  relate  to  the  present  pH  gradients 
for  precipitation  and  inferred  gradients  of  heavy 
metal  loading;  (b)  atmospheric  deposition  of  heavy 
metals  (including  Pb,  Zn,  and  Cu)  began  increasing 
in  the  19th  century  in  New  England  and  may  be 
leveling  out  in  the  last  5-10  years.  Accelerated 
mechanical  erosion  may  mask  increases  in  concen- 
tration of  these  elements  in  lake  sediments  but 
deposition  rate  calculations  indicate  as  muchas  12X 
increase  in  sediment  accumulation  rate  of  Pb  due 
to  atmospheric  loading.  Relative  increases  depend 
on  increased  loading,  background  values,  and  total 
deposition  rate.  Inferred  acidification  of  precipita- 
tion and  surface  waters  has  resulted  in  increased 
leaching  of  Zn,  Ca,  Mg,  Mn,  and  Al  from  soils  and 
sediments  with  inferred  concurrent  increases  in 
concentrations  of  these  elements  in  surface  waters. 
Results  (a)  and  (b)  imply  that  increasing  atmos- 
pheric deposition  of  acids  and  metals  has  strongly 
influenced  forest  soils,  sediment,  and  surface  water 
chemistry.  (See  also  W87-06258)  (Author's  ab- 
stract) 
W87-06262 


ACTD  PRECIPITATION  AND  BUFFER  CAPAC- 
ITY OF  LAKES  IN  THE  SIERRA  NEVADA, 
CALIFORNIA, 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

J.  M.  Melack,  J.  L.  Stoddard,  and  D.  R.  Dawson. 
IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  35- 
41,  3  fig,  2  tab,  27  ref. 

Descriptors:  'Acid  rain,  'Buffer  capacity,  'Lakes, 
•Sierra  Nevada  Mountains,  'California,  'Path  of 
pollutants,  'Water  pollution  effects,  Fate  of  pollut- 
ants, Seasonal  variation,  Lake  morphology,  Hy- 
drogen ion  concentration,  Bicarbonates. 

The  east  central  Sierra  Nevada  received  acid  pre- 
cipitation (pH  3.7  to  4.9)  during  convective  storms 
interspersed  through  the  dry  season  of  1981.  Sulfu- 
ric acid  contributed  about  twice  the  acidity  of 
nitric  acid.  In  contrast,  late  autumn,  winter,  and 
early  spring  snow  (1981-1982)  ranged  in  pH  from 
5.2  to  6.1  (mean  5.7)  and  had  low  ammonium, 
nitrate,  and  sulfate  concentrations.  As  of  1981  most 
of  the  alpine  lakes  of  the  Sierra  Nevada  remain 
very  weakly  buffered,  bicarbonate  lakes  that  re- 
ceive a  small  loading  of  acid  precipitation  and  a 
large  annual  input  of  snowmelt  uncontaminated  by 
strong  acids.  If  the  acidity  of  the  precipitation 
increases,  the  pH  of  the  lakes  will  decrease  rapidly 
because  the  lakes  and  their  basins  have  extremely 
low  buffer  capacity  especially  when  runoff  peaks 
during  snow  melt.  (See  also  W87-06258)  (Author's 
abstract) 
W87-06263 


ACTD  PRECIPITATION:  THE  IMPACT  ON 
TWO  HEADWATER  STREAMS  IN  SHENAN- 
DOAH NATIONAL  PARK,  VIRGINIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06264 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  WATER  QUALITY  OF  EVERGLADES 
NATIONAL  PARK, 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06265 
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OPTIONS  FOR  REACHING  WATER  QUALITY 
GOALS. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-O6270 


CHESAPEAKE  CHALLENGE:  RESTORATION 
AND  PROTECTION, 

Environmental    Protection    Agency,    Annapolis, 

MD.  Chesapeake  Bay  Liaison  Office. 

For  primary  bibliographic  entry   see   Field   5G. 

W87-06273 


POLICD3S    FOR    CONTROLLING    AGRICUL- 
TURAL NONPOINT  SOURCE  POLLUTION, 

Conservation  Foundation,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-06274 


EFFICIENT  CONTROL  OF  AGRICULTURAL 
SEDIMENT  DEPOSITION  IN  WATER 
COURSES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-06276 


POINT  AND  NONPOINT  SOURCE  ABATE- 
MENT NEEDS  FOR  IMPROVING  INTER- 
STATE WATER  QUALITY, 

Tennessee  Valley  Authority,  Knoxville. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-06279 


ILLINOIS'  PROCESS  TO  n)ENTIFY,  SCREEN 
AND  PRIORITIZE  RURAL  WATER  RE- 
SOURCE AND  LAKE  REHABDHTATION 
PROJECTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-06282 


EFFICTENCY  OF  ROADSDDE  SWALES  IN  RE- 
MOVING HEAVY  METALS  FROM  HIGHWAY 
ASSOCIATED  NONPOINT  SOURCE  RUNOFF, 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06283 


WATER  QUALITY  MAPPING  WITH  SIMU- 
LATED LANDSAT  THEMATIC  MAPPER 
DATA, 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06286 


USE  OF  AERIAL  PHOTOGRAPHY  IN  DETEC- 
TION AND  CHARACTERIZATION  OF  NON- 
POINT  SOURCES  OF  POLLUTION, 

Environmental        Photographic        Interpretation 

Center,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06287 


WATER  QUALITY  MONITORING  FOR  THE 
TACHIA  RIVER  IN  TATWAN,  REPUBLIC  OF 
CHINA, 

Ministry  of  Economic  Affairs,  Taipei  (Taiwan). 
Water  Resources  Planning  Commission. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06288 


HEAVY  METALS  IN  NATURAL  WATERS:  AP- 
PLDXD  MONITORING  AND  IMPACT  ASSESS- 
MENT, 

Alberta  Environmental  Centre,  Vegreville. 

J.  W.  Moore,  and  S.  Ramamoorthy. 

Springer- Verlag,  New  York,  New  York.  1984.  268 

p,  48  fig,  85  tab,  745  ref. 


Descriptors:  'Heavy  metals,  *Water  quality  con- 
trol, *Water  pollution  effects,  *Path  of  pollutants, 
Environmental  effects,  Fate  of  pollutants,  Arsenic, 
Cadmium,  Chromium,  Copper,  Lead,  Mercury, 
Nickel,  Zinc,  Toxicity,  Ecological  effects,  Moni- 
toring. 

The  purpose  of  this  book  is  threefold.  First,  there 
is  an  attempt  to  provide  the  reader  with  a  critical 
review  of  large  amounts  of  environmental  data  on 
heavy  metals  from  several  different  disciplines. 
Such  information  should  prove  useful  in  the  design 
and  implementation  of  research  projects,  and  the 
preparation  of  scientific  papers  and  reports. 
Chosen  for  discussion  are  the  eight  most  common 
heavy  metals  outlined  in  the  EPA's  priority  list  of 
pollutants:  arsenic,  cadmium,  chromium,  copper, 
lead,  mercury,  nickel,  and  zinc.  Environmental 
scientists  and  managers  will  almost  certainly  have 
to  deal  with  this  group  during  the  course  of  rou- 
tine monitoring  and  impact  assessment.  In  addition, 
since  a  substantia]  body  of  information  is  available 
on  the  chemistry,  uptake  and  toxicity  of  the  eight 
metals,  it  is  possible  to  assess  their  impact  on 
aquatic  systems.  Some  highly  specific  fields,  such 
as  pharmacokinetics,  are  not  considered  in  detail  in 
this  volume.  Such  material,  although  relevant  to 
several  fields  of  study,  cannot  be  directly  used  in 
monitoring  and  impact  assessment.  The  second 
purpose  of  this  book  is  to  provide  a  review  on  the 
status  and  likely  value  of  current  methods  used  in 
monitoring  and  impact  assessment.  There  is  a  criti- 
cal evaluation  of  techniques  which  have  been  in 
use  for  many  years  and  may  no  longer  be  relevant 
to  current  environmental  problems.  The  final  pur- 
pose is  to  show  that  the  comprehensive,  multi- 
disciplinary  approach  is  an  effective  means  of  de- 
tecting and  evaluating  potential  hazards  to  aquatic 
resources  and  the  users  of  the  resources.  (Lantz- 
PTT) 
W87-06295 


BOUNDARY  ELEMENT  -  RANDOM  WALK 
MODEL  OF  MASS  TRANSPORT  IN  GROUND- 
WATER, 

Kansas  State  Geological  Survey,  Lawrence. 
For  primary  bibliographic  entry  see  Field  2F. 
W87-06301 


CHLOROFORM  SORPTION  TO  NEW  JERSEY 
COASTAL  PLAIN  GROUND  WATER  AQUIFER 
SOLIDS, 

New  Jersey  Agricultural  Experiment  Station,  New 

Brunswick. 

C.  G.  Uchrin,  and  G.  Mangels. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  4,  p  339-343,  April  1986.  4 

fig,  4  tab,  18  ref. 

Descriptors:  *Path  of  pollutants,  *Carcinogens, 
•Adsorption,  'Desorption,  *Chloroform,  *Aquifer 
solids,  *Groundwater,  Chemical  processes, 
Aquifers,  Coastal  plains,  New  Jersey,  Isotherms, 
Hysteresis. 

Studies  examining  the  adsorption/desorption  char- 
acteristics of  chloroform  to  New  Jersey  coastal 
plain  aquifer  solids  were  performed.  Adsorption  to 
the  Cohansey  aquifer  solids,  a  coarse-to-fine-grade 
sand  with  a  4.4%  organic  matter  content  (2.6% 
organic  carbon  content),  and  to  the  Potomac-Rari- 
tan-Magothy  aquifer  solids,  a  sandy  loam  with  a 
2.2%  organic  matter  content  (1.3%  organic  carbon 
content),  was  found  to  be  dependent  on  adsorber 
mass.  Equilibrium  adsorption  could  be  character- 
ized by  either  linear  or  Freundlich  isotherms. 
Greater  adsorption  was  achieved  to  the  Cohansey 
material,  which  was  attributed  to  its  greater  organ- 
ic matter  (carbon)  content.  Calculated  normalized 
organic  carbon  partition  coefficients  were  com- 
pared with  values  obtained  from  literature  correla- 
tions. Consecutive  desorption  experiments  dis- 
played an  apparent  hysteresis.  (Author's  abstract) 
W87-06310 


COMPARISON  OF  PESTICIDE  ROOT  ZONE 
MODEL  PREDICTIONS  WITH  OBSERVED 
CONCENTRATIONS  FOR  THE  TOBACCO 
PESTICIDE  METALAXYL  IN  UNSATURATED 
ZONE  SOELS, 


Environmental  Research  Lab.,  Athens,  GA. 
R.  F.  Carsel,  W.  B.  Nixon,  and  L.  G.  Ballantine. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  4,  p  345-353,  April  1986.  6 
fig,  5  tab,  20  ref. 

Descriptors:  *Model  studies,  *Metalaxyl,  'Pesti- 
cides, 'Path  of  pollutants,  'Groundwater,  'Leach- 
ing, 'Degradation,  Prediction,  Transport,  Calibra- 
tions, Performance  evaluation,  Florida,  Maryland, 
Transformation,  Regression  analysis,  Rainfall,  In- 
filtration. 

The  pesticide  root  zone  model  (PRZM)  was  devel- 
oped to  evaluate  pesticide  leaching  threats  to 
ground  water  for  different  crops  under  varying 
climatic  conditions,  soil  characteristics  and  crop- 
ping practices.  PRZM  was  evaluated  to  establish 
its  predictive  capability  by  comparing  observed 
metalaxyl  concentration  profiles  with  predicted 
concentration  profiles  using  field-averaged  pesti- 
cide data  and  best  estimates  for  several  hydrologic 
characteristics  and  pesticide  transport  properties  at 
field  sites  in  Florida  and  Maryland.  Coefficients  of 
determination  for  the  Florida  site  at  26,  55  and  85  d 
after  application  of  0.33,  0.90  and  0.95,  respective- 
ly, were  obtained  when  field  observations  were 
regressed  against  model  predictions.  An  overall 
coefficient  of  determination  for  the  Maryland  site 
of  0.75  was  determined  for  14  samplings  after 
metalaxyl  application.  Pesticide  transformation  in 
the  Florida  soil  was  best  described  by  a  first-order 
model.  A  first-order  degradation  rate  in  soil  of 
0.014  d/  was  estimated.  Pesticide  transformation  in 
the  Maryland  soil  was  best  described  by  a  phased 
first-order  model.  A  phase  determination  point  that 
occurred  30  d  after  metalaxyl  application  was  used 
to  estimate  soil  degradation  rates.  Differences  were 
attributed  to  the  timing  of  rainfall  events  and  soil 
infiltration  characteristics.  Estimated  phased  first- 
order  degradation  rates  in  soil  for  the  Maryland 
site  were  0.046  and  0.0045/d  before  and  after  the 
phase  determination  point.  Evaluation  of  PRZM, 
using  best  estimates  for  transport  and  transforma- 
tion properties  of  metalaxyl  and  limited  calibration 
for  water  balance,  suggests  that  the  model  effec- 
tively simulates  the  important  processes  operating 
on  the  pesticide.  (Author's  abstract) 
W87-06311 


UNSATURATED  ZONE  STUDIES  OF  THE 
DEGRADATION  AND  MOVEMENT  OF  ALDI- 
CARB  AND  ALDOXYCARB  RESIDUES, 

Union  Carbide  Agricultural  Products  Co.,  Inc., 

Research  Triangle  Park,  NC. 

R.  L.  Jones,  J.  L.  Hansen,  R.  R.  Romine,  and  T.  E. 

Marquardt. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  4,  p  361-372,  April  1986.  3 

fig,  12  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Groundwater,  'Aldicarb,  'Aldoxycarb, 
'Degradation,  'Field  tests,  Drinking  water,  Agri- 
culture, Monitoring,  Drainage  water,  Unsaturated 
zone. 

Unsaturated  zone  studies  to  measure  the  movement 
and  degradation  of  aldicarb  and  aldoxycarb  resi- 
dues were  conducted  in  1983  at  seven  locations: 
Maricopa,  Arizona;  Harrellsville,  North  Carolina; 
Blackstone,  Virginia;  Blissfield,  Michigan;  Blue- 
cast,  Indiana;  Pasco,  Washington;  and  Fort  Pierce, 
Florida.  The  Blissfield  and  Bluecast  studies  also 
included  monitoring  of  tile-drain  water  and  the 
Fort  Pierce  test  included  shallow  ground  water 
analyses.  These  research  studies  indicate  that  aldi- 
carb or  aldoxycarb  residues  will  not  enter  drinking 
water  supplies  under  agricultural  conditions  similar 
to  those  encountered  in  these  seven  field  studies. 
Most,  if  not  all,  of  the  residues  will  degrade  in  the 
unsaturated  zone  at  a  rate  corresponding  to  half- 
lives  of  between  0.5  and  2.0  months.  The  field 
studies  also  demonstrate  that  aldicarb  and  aldoxy- 
carb residues  degrade  at  about  the  same  rate.  (Au- 
thor's abstract) 
W87-06312 
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VALIDATION  TRIAL  OF  PREDICTIVE  FATE 
MODELS  USING  AN  AQUATIC  HERBICIDE 
(ENDOTHALL), 

North  Texas  State  Univ.,  Denton.  Inst,  of  Applied 

Sciences. 

K.  H.  Reinert,  and  J.  H.  Rodgers. 

Environmental      Toxicology       and       Chemistry 

ETOCDK,  Vol.  5,  No.  5,  p  449-461,  May  1986.  6 

fig,  7  tab,  30  ref. 

Descriptors:  •Model  studies,  'Fate  of  pollutants, 
•Biodegradation,  'Endothall,  'Herbicides, 
•EXAMS,  *SLSA,  Organic  acids,  Prediction, 
Calibrations,  Field  tests,  Sediments,  Plants,  Detec- 
tion limits,  Dispersion. 

Environmental  risk  assessment  of  pesticides  in 
aquatic  environments  requires  predictions  of  their 
persistence  and  compartmentalization.  A  strategy 
for  developing  confidence  in  predictive  fate 
models,  such  as  the  Exposure  Analysis  Modeling 
System  (EXAMS)  and  the  Simplified  Lake  and 
Stream  Analysis  model  (SLSA),  is  to  test  the 
models  using  carefully  chosen  chemicals  in  semi- 
controlled  and  field  situations.  For  example,  en- 
dothall, a  relatively  water-soluble  aquatic  herbi- 
cide, essentially  has  a  sole  fate  process,  biotransfor- 
mation. This  dicarboxylic  acid  was  used  to  test  the 
predictive  capabilities  of  EXAMS  and  SLSA  and 
to  identify  sources  of  variance  in  those  predictions. 
The  models  were  parameterized  using  laboratory, 
experimental  pool  and  field  measurements.  Persist- 
ence and  compartmentalization  of  endothall  in  the 
water,  sediments  and  aquatic  plants  (Eurasian  wa- 
termilfoil-Myriophyllum  spicatum  L.)  contained  in 
experimental  pools  were  measured  using  gas  chro- 
matography. Both  EXAMS  and  SLSA  predicted 
aqueous  compartment  half-lives  ranging  from  7.3 
to  7.8  d,  whereas  an  aqueous  half-life  of  4  d  was 
observed  in  the  experimental  pools.  Endothall  was 
introduced  to  areas  within  Pat  Mayse  Lake,  a 
2,400-ha  reservoir  in  north  central  Texas,  as  part  of 
an  aquatic  plant  management  program  for  M.  spi- 
catum. Concentrations  of  endothall  were  below 
detection  limits  (0.002  mg/L  water,  0.01  mg/kg 
sediment)  in  2  to  3  d  and  in  4  d  in  the  water  and 
sediment  compartments,  respectively.  EXAMS 
and  SLSA  predicted  half-lives  ranging  from  3  to  6 
d  in  the  water  column.  Observed  aqueous  half-lives 
ranged  from  0.1  to  0.23  d.  Horizontal  dispersion 
and  dilution  contributed  significantly  to  the  dissi- 
pation of  endothall  at  these  sites.  Predicted  con- 
centrations of  endothall  in  sediment  were  similar  to 
the  measured  concentrations.  This  study  is  one 
validation  trial  of  EXAMS  and  SLSA  in  which  the 
models  were  not  considered  validated.  (Author's 
abstract) 
W87-06319 


TOXICOKINETICS    OF    FENVALERATE    rN 
RAINBOW  TROUT  (SALMO  GATRDNERD, 

Iowa  State  Univ.,  Ames.  Dept.  of  Entomology. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06328 


METHOXYCHLOR  DISTRIBUTION,  DISSD?A- 
TION,  AND  EFFECTS  IN  FRESHWATER  LIM- 
NOCORRALS, 

Canadian  Centre  for  Toxicology,  Guelph  (Ontar- 
io). 

K.  R.  Solomon,  J.  Y.  Yoo,  D.  Lean,  N.  K. 
Kaushik,  and  K.  E.  Day. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  577-586,  June  1986.  6 
fig,  2  tab,  18  ref. 

Descriptors:  •Methoxychlor,  •  Limnology,  'Path 
of  pollutants,  *Water  pollution  effects,  Adsorption, 
Sediments,  Water  chemistry,  Nitrites. 

Methoxychlor  was  applied  to  125-cu  m  limnocor- 
rals  at  nominal  concentrations  of  3  and  300 
microgram(ug)/L  in  1981  and  of  5  and  50  ug/L  in 
1982.  The  half-life  of  methoxychlor  in  water 
ranged  from  6  to  13  d;  however,  methoxychlor 
was  strongly  adsorbed  to  and  slowly  released  from 
the  polyethylene  liners  and  the  sediments  on  the 
bottom  of  the  enclosures.  Forced  mixing  of  meth- 
oxychlor in  the  water  resulted  in  greater  adsorp- 
tion to  the  sediments  than  did  surface  application. 
Methoxychlor  had  little  effect  on  water  chemistry 


parameters,  although  nitrite  and  dissolved  inorgan- 
ic carbon  concentrations  were  higher  in  the  treated 
than  in  the  control  corrals  in  each  year  of  the 
study.  (See  also  W87-O6330)  (Author's  abstract) 
W87-06329 


PARTITIONING  OF  HEAVY  METALS  TO  SUS- 
PENDED SOLID  OF  THE  FLINT  RIVER, 
MICHIGAN, 

Clarkson    Coll.    of   Technology,    Potsdam,    NY. 
Dept.   of  Civil  and  Environmental   Engineering. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-06331 


BIOCONCENTRATION  OF  HYDROPHOBIC 
CHEMICALS  IN  FISH:  RELATIONSHIP  WITH 
MEMBRANE  PERMEATION, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
F.  A.  P.  C.  Gobas,  A.  Opperhuizen,  and  O. 
Hutzinger. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  7,  p  637-646,  July  1986.  5 
fig,  23  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Model  studies,  'Bioaccumulation,  'Mem- 
brane processes,  'Organic  compounds,  'Fish  phys- 
iology, Hydrophobicity,  Lipids,  Fish,  Kinetics, 
Metabolism. 

A  model  is  presented  for  the  bioconcentration  in 
fish  of  nonpolar  hydrophobic  chemicals  that  are 
not  metabolized.  The  model  assumes  that  diffusion 
rates  through  membrane-diffusion  layer  barriers 
influence  uptake  and  depuration  kinetics  in  fish. 
For  extremely  hydrophobic  (log  K  sub  d.oct  >  3 
to  4)  chemicals,  uptake  rate  constants  in  fish  are 
independent  of  the  solute's  hydrophobicity,  where- 
as for  low  to  moderately  hydrophobic  chemicals 
proportionality  between  these  parameters  is  ob- 
served. Additionally,  elimination  rate  constants  for 
low  to  moderately  hydrophobic  chemicals  are  in- 
dependent of  the  solute's  hydrophobicity.  In  con- 
trast, the  elimination  rate  constants  for  extremely 
hydrophobic  chemicals,  such  as  polychloroben- 
zenes  and  -naphthalenes,  are  inversely  proportional 
to  hydrophobicity.  In  the  model  presented,  this  is 
due  to  the  rates  of  release  from  the  lipid  compart- 
ments of  the  fish.  The  general  relationships  be- 
tween bioconcentration  kinetic  parameters  and  hy- 
drophobicity are  in  agreement  with  experimental 
data.  (Author's  abstract) 
W87-06332 


MOVEMENT  OF  KEPONE(R)  (CHLORDE- 
CONE)  ACROSS  AN  UNDISTURBED  SEDI- 
MENT-WATER INTERFACE  IN  LABORATO- 
RY SYSTEMS, 

Environmental  Research  Lab.,  Gulf  Breeze,  FL. 

P.  H.  Pritchard,  C.  A.  Monti,  E.  J.  O'Neill,  J.  P. 

Connolly,  and  D.  G.  Aheam. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  7,  p  647-657,  July  1986.  7 

fig,  2  tab,  24  ref.  EPA  Cooperative  agreement  R 

809370-01. 

Descriptors:  'Sediment-water  interfaces,  'Path  of 
pollutants,  'Sediments,  'Kepone,  'Chlordecone, 
•Model  studies,  'Partition  coefficient,  Diffusion, 
Organic  compounds,  Pesticides,  Prediction,  Distri- 
bution. 

The  distribution  of  Kepone(R)  (chlordecone)  in  a 
sediment  bed  after  various  periods  of  continuous 
toxicant  input  to  the  overlaying  water  column  was 
determined  in  a  laboratory  system.  Most  of  the 
Kepone  was  found  to  accumulate  in  the  top  0.6  to 
1.5  cm  of  sediment.  A  mathematical  model  was 
developed  to  predict  Kepone  concentrations  with 
depth  over  time  in  the  sediment.  An  equilibrium 
partition  coefficient  was  determined  from  batch 
sorption  tests  and  a  molecular  diffusion  coefficient 
for  Kepone  was  estimated  from  an  empirical  rela- 
tionship between  diffusivity  and  molecular  weight. 
A  computed  Kepone  distribution  based  on  diffu- 
sion rates  that  decreased  with  depth  and  with 
incubation  time  gave  the  best  fit  to  the  observed 
data.  We  attribute  the  apparently  faster  rates  in  the 
upper  sediment  to  mixing  between  interstitial  and 


overlying  water.  Our  results  illustrate  the  value  of 
models  in  conjunction  with  laboratory  studies  in 
defining  the  interactions  of  pollutants  with  sedi- 
ment beds.  (Author's  abstract) 
W87-06333 


MAYFLY-MEDIATED  SORPTION  OF  TOXL 
CANTS  INTO  SEDIMENTS, 

Fish  and  Wildlife  Service,  Washington,  DC.  Div. 

of  Resource  Contaminant  Assessment. 

S.  Gerould,  and  S.  P.  Gloss. 

Environmental       Toxicology      and       Chemistry 

ETOCDK,  Vol.  5,  No.  7,  p  667-673,  July  1986.  5 

fig,  14  ref.  EPA  Interagency  agreement  AD-14-8- 

0-183-0. 

Descriptors:  'Path  of  pollutants,  'Sediments, 
•Mayflies,  'Sorption,  'Organic  compounds,  •Iso- 
tope studies,  Burrows,  Toxicity. 

Experiments  were  conducted  to  determine  the  in- 
fluence of  the  burrowing  mayfly,  Hexagenia  lim- 
bata,  on  the  movement  of  dihexylphthalate  (DHP) 
and  hexachlorobenzene  (HCB)  from  the  water 
column  into  the  sediment.  Beakers  containing  sedi- 
ment and  mayflies  were  introduced  into  flow- 
through  aquaria  and  were  sampled  at  intervals  up 
to  5  d.  Sediment  was  taken  from  surface  and 
subsurface  areas  with  and  without  mayflies.  The 
two  experiments  were  run  at  concentrations  of 
(14QDHP  and  (14C)HCB  of  0.066  and  0.062  ng/ 
L,  respectively.  Subsurface  sediment  without  may- 
flies was  uncontaminated.  Toxicant  concentration, 
based  on  area  (ng/sq  cm),  was  greater  at  the  sur- 
face than  on  the  burrow  walls  for  both  com- 
pounds. Concentration  in  the  bottom  of  the 
burrow  was  greater  than  that  in  the  middle  (5  cm 
deep)  for  DHP  but  similar  to  that  at  the  middle  for 
HCB.  Total  mass  of  DHP  in  the  burrow  wall  was 
about  equal  to  the  mass  on  the  surface,  indicating 
that  mayflies  were  capable  of  doubling  the  amount 
of  DHP  sorbed  onto  a  given  surface  area  of  sedi- 
ment. The  adsorption  of  contaminants  from  water 
pulsed  through  mayfly  burrows  increased  the 
depth  of  penetration  and  mass  of  contaminants  in 
subsurface  sediments.  (Author's  abstract) 
W87-06334 


SELENIUM  BIOACCUMULATION  IN 

GONADS  OF  LARGEMOUTH  BASS  AND 
BLUEGILL  FROM  THREE  POWER  PLANT 
COOLING  RESERVOIRS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
P.  C.  Baumann,  and  R.  B.  Gillespie. 
Environmental      Toxicology      and       Chemistry 
ETOCDK,  Vol.  5,  No.  7,  p  695-701,  July  1986.  3 
fig,  2  tab,  17  ref. 

Descriptors:  *Bass,  'Bluegills,  *Path  of  pollutants, 
•Cooling  water,  'Reservoirs,  'Effluents,  'Seleni- 
um, 'Bioaccumulation,  Tissue  analysis,  Industrial 
wastewater. 

Male  and  female  largemouth  bass  (Micropterus 
salmoides,  Lacepede)  and  bluegills  (Lepomis  ma- 
crochirus,  Rafinesque)  were  collected  from  two 
power  plant  cooling  reservoirs  that  received  ash 
pond  effluent  (Hyco  and  Catfish  Reservoirs,  North 
Carolina)  and  one  that  did  not  (Lake  Sangchris, 
Illinois).  Bluegills  were  also  collected  from  a  city 
reservoir  (Roxboro  City  Lake,  North  Carolina) 
that  received  no  industrial  effluent.  Selenium  resi- 
dues were  determined  separately  in  the  gonads  and 
in  the  carcasses  of  all  fish  collected.  Residues  in 
both  carcasses  and  gonads  were  significantly 
higher  in  fish  from  reservoirs  receiving  ash  pond 
effluent.  Ovarian  selenium  concentrations  were 
greater  than  testicular  levels,  while  concentrations 
in  carcass  did  not  differ  between  the  sexes.  Seleni- 
um concentrations  were  significantly  higher  in  the 
ovaries  than  in  the  rest  of  the  carcass  in  both 
largemouth  bass  and  bluegills.  In  males,  selenium 
levels  declined  in  gonads  relative  to  those  in  the 
carcass  as  selenium  concentrations  in  the  carcass 
increased,  but  no  such  pattern  was  evident  in  fe- 
males. Bioaccumulation  resulted  in  selenium  con- 
centrations 1,000  times  higher  in  the  ovaries  of 
bluegills  than  in  the  water  from  which  the  fish 
were  collected.  (Author's  abstract) 
W87-06335 
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DDT  CONTAMINATION  OF  A  NORTH  ALA- 
BAMA AQUATIC  ECOSYSTEM, 

Alabama  Univ.  in  Birmingham.  School  of  Public 

Health. 

A.  R.  Reich,  J.  L.  Perkins,  and  G.  Cutter. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  8,  p  725-736,  August  1986. 

5  fig,  3  tab,  15  ref. 

Descriptors:  *Water  pollution  sources,  *DDT, 
•BioaccumuJation,  'Outfall,  *Sediments,  *Ma- 
croinvertebrates,  *Path  of  pollutants,  *Streams, 
Indian  Creek,  Alabama,  Tennessee  Valley  Author- 
ity, Aquatic  ecosystems,  Tissue  analysis. 

Between  1947  and  1970,  Olin  Chemical  Company 
discharged  an  estimated  432000  to  8000000  kg  of 
DDT  residues  (DDT,  DDD  and  DDE)  into 
Huntsville  Spring  Branch  and  Indian  Creek  in 
Alabama.  Residents  of  Triana,  Alabama,  located 
approximately  10  mi  downstream  from  the  outfall, 
were  found  to  have  high  tissue  levels  of  DDT 
residues.  A  comprehensive  investigation  of  the 
contaminated  area  conducted  by  Tennessee  Valley 
Authority  and  others  in  1979  indicated  extensive 
contamination  of  the  ecosystem.  This  study  investi- 
gated the  environmental  dynamics  of  DDT  resi- 
dues in  the  Huntsville  Spring  Branch-Indian  Creek 
aquatic  ecosystem  by  assessing  residue  levels  in 
sediment,  water  and  benthic  macroinvertebrates 
collected  in  September  1983  during  a  3-d  period. 
Analytical  results  revealed  continued  heavy  DDT 
residue  contamination  of  all  three  media.  Water 
and  sediment  data  exhibited  an  exponential  de- 
crease in  residues  with  increasing  distance  below 
the  outfall.  Sediments  showed  concentrations  of 
residues  of  up  to  2%  by  weight.  Benthic  macroin- 
vertebrates also  displayed  high  levels  of  DDT 
residues.  Water  bioconcentration  factors  ranged 
from  1,737  to  99,700  for  total  residues.  DDT  resi- 
due levels  in  Indian  Creek-HuntsvUle  Spring 
Branch  are  still  extremely  high  14  years  after  the 
input  of  DDT  was  stopped.  There  has  been  no 
significant  change  in  contamination  levels  during 
the  4-year  interim  between  this  study  and  the  pre- 
vious TVA  study.  (Author's  abstract) 
W87-06337 


SEASONAL  EFFECTS  ON  MICROBIAL 
TRANSFORMATION  RATES  OF  AN  HERBI- 
CIDE IN  A  FRESHWATER  STREAM:  APPLI- 
CATION OF  LABORATORY  DATA  TO  A 
FIELD  SITE, 

Environmental  Research  Lab.,  Athens,  GA. 
D.  L.  Lewis,  L.  F.  Freeman,  and  M.  E.  Watwood. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  9,  p  791-796,  September 
1986.  3  fig,  7  ref. 

Descriptors:  *Fate  of  pollutants,  'Herbicides, 
'Biodegradation,  'Seasonal  variation,  'Streams, 
•Path  of  pollutants,  Temperature  effects,  Microbial 
transformation. 

Seasonal  effects  on  microbial  transformation  rates 
of  an  herbicide,  2,4,-dichlorophenoxyacetic  acid 
butoxyethyl  ester  (2,4-DBE),  in  a  freshwater 
stream  were  investigated  using  low  concentrations 
(less  than  100  microgram(ug)/L)  of  the  herbicide 
mixed  with  an  inert  dye,  rhodamine  WT,  to  cor- 
rect for  dilution.  Although  water  temperatures  de- 
creased from  22  +  or  -  0.5  to  8.0  +  or  -  0.5  C  and 
water  velocities  decreased  from  0.09  +  or  -  0.01  to 
0.03  -I-  or  -  0.003  m/s,  microbial  transformation 
rates,  as  indicated  by  pseudo-first-order  transfor- 
mation rate  coefficients,  increased  as  much  as 
threefold  in  the  cold  months  over  those  in  the 
spring  and  summer.  The  increased  winter  transfor- 
mation rates  were  associated  with  leaf-litter  accu- 
mulation, which  provided  additional  colonized  sur- 
face area  in  the  stream.  Therefore,  the  increased 
colonized  surface  area  more  than  compensated  for 
the  effects  of  temperature  and  water  velocity 
(under  conditions  of  mass-transport  limitation)  that 
otherwise  would  have  reduced  microbial  transfor- 
mation rates  in  the  winter  months.  (Author's  ab- 
stract) 
W87-06341 


AQUEOUS    PHOTOLYSIS    OF    TRICLOPYR 
AND  ITS  BUTOXYETHYL  ESTER  AND  CAL- 


CULATED ENVIRONMENTAL  PHOTODE- 
COMPOSmON  RATES, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Agricultural 

Products  Dept. 

P.  J.  McCall,  and  P.  D.  Gavit. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.   5,  No.   10,  p  879-885,  October 

1986.  6  fig,  2  tab,  10  ref. 

Descriptors:  *Fate  of  pollutants,  'Triclopyr, 
•Computer  programs,  'Degradation,  *SOLAR, 
Transport,  Transformation,  Photolysis. 

Studies  determining  the  photochemical  quantum 
yields  of  ((3,5,6-trichloro-2-pyridinyl)  oxy)  acetic 
acid  (triclopyr)  and  its  butoxyethyl  ester  are  re- 
ported. Values  of  0.040  +  or  -  0.003  and  0.0084  + 
or  -  0.0008,  respectively,  were  obtained  using  313- 
nm  light  at  pH  5  in  a  dilute  aqueous  solution  at  35 
C.  Quantum  yields  were  used  to  compute  half-lives 
for  direct  photolysis  under  seasonal  and  locational 
sunlight  conditions  with  the  computer  program 
SOLAR.  Triclopyr  was  observed  to  photodegrade 
approximately  six  times  faster  than  the  ester,  with 
typical  calculated  midday,  midsummer  half-lives  of 
2.1  and  12.5  h,  respectively,  at  the  water's  surface 
at  40  C  latitude.  The  relative  importance  of  photol- 
ysis to  other  environmental  transport  and  transfor- 
mation mechanisms  of  the  chemicals  is  discussed. 
(Author's  abstract) 
W87-06345 


CHEMICAL  SPECIATION  AND  BIOAVAILA- 
BILITY OF  COPPER:  UPTAKE  AND  ACCUMU- 
LATION BY  EICHORNIA, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agron- 
omy and  Soils. 

Y.  M.  Nor,  and  H.  H.  Cheng. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  11,  p  941-947,  November 
1986.  4  fig,  3  tab,  27  ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Water  hyacinth,  'Bioassay,  'Speciation, 
'Copper,  Cultures,  Humic  acids,  Fulvic  acids, 
Heavy  metals,  Inhibition,  Chelation,  Ligands, 
Plant  physiology. 

The  uptake  of  copper  by  water  hyacinth  (Eichor- 
nia  crassipes)  was  studied  using  solution  culture 
techniques  in  the  greenhouse.  The  bioassays  indi- 
cated that  the  uptake  of  copper  was  a  direct  func- 
tion of  its  speciation.  For  example,  only  free 
Cu(2+)  was  absorbed  by  the  plant  in  the  presence 
of  strong  ligands  such  as  EDTA  and  humic  acid. 
Other  ligands  tested  (fulvic  acid,  amino  acids  and 
simple  organic  acids),  however,  failed  to  suppress 
the  uptake  of  copper  even  when  the  free  Cu(2+) 
in  solution  initially  was  negligibly  small.  Copper 
could  have  been  taken  up  directly  by  the  plant  as 
various  complexes  or  in  the  free  Cu(2+)  form  after 
dissociation  from  the  ligands  prior  to  uptake.  Com- 
plete inhibition  of  copper  uptake  in  the  presence  of 
humic  acid,  in  contrast  to  fulvic  acid,  suggests  that 
the  chemical  stability  constants  of  these  complexes 
with  copper  were  not  correlated  to  the  metal's 
bioavailability.  The  potential  of  Eichornia  for  re- 
moving heavy  metals  from  wastewaters  is  demon- 
strated by  its  tremendous  capacity  to  bioaccumu- 
late  copper.  Depending  on  the  presence  or  absence 
of  ligands,  from  200  to  more  than  2,400  microgram 
Cu/g  dry  matter  could  be  taken  up  by  the  plant. 
(Author's  abstract) 
W87-06349 


Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  11,  p  965-976,  November 
1986.  9  fig,  1  tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Organic  com- 
pounds, 'St.  Clair  River,  'Pollution  load,  'Plumes, 
'Lakes,  'Rivers,  'Lake  St.  Clair,  Halocarbons, 
Chlorinated  solvents. 

The  concentrations  of  seven  widespread,  volatile, 
halocarbon  contaminants:  tetrachloroethylene 
(C2C14),  carbon  tetrachloride  (CC14),  1,1,1-trich- 
loroethane  (C2H3C13),  trichloroethylene 

(C2HC13),  chloroform  (CHC13),  bromodichloro- 
methane  (CHBrC12)  and  Freon  12  (CC12F2)  -  were 
determined  in  the  lower  reaches  of  the  St.  Clair 
River  and  throughout  Lake  St.  Clair.  The  results 
indicate  large  inputs  of  carbon  tetrachloride  and 
tetrachloroethylene  and  smaller  loadings  of  chloro- 
form, 1,1,1-trichloroethane  and  trichloroethylene 
from  the  St.  Clair  River,  particularly  the  South 
Channel,  Bassett  Channel  and  Chenal  Ecarte,  to 
Lake  St.  Clair.  In  total,  daily  loadings  of  more  than 
100  kg  are  indicated,  resulting  in  a  lake  burden  of 
approximately  1,000  kg  of  these  halocarbons.  The 
plumes  of  contaminated  river  water,  particularly 
for  carbon  tetrachloride  and  tetrachloroehtylene, 
extend  approximately  15  km  into  the  shallow,  well- 
mixed  lake.  At  that  range,  the  halocarbon  levels 
generally  drop  to  near-background  concentrations, 
suggesting  significant  removal  of  the  waterborne 
contaminants  through  volatilization.  (Author's  ab- 
stract) 
W87-06352 


PHYSICAL  AND  CHEMICAL  FACTORS  THAT 
INFLUENCE  THE  ANAEROBIC  DEGRADA- 
TION OF  METHYL  PARATHION  IN  SEDI- 
MENT SYSTEMS, 

Environmental  Research  Lab.,  Athens,  GA. 

N.  L.  Wolfe,  B.  E.  Kitchens,  D.  L.  Macalady,  and 

T.  J.  Grundl. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  12,  p  1019-1026,  December 

1986.  6  fig,  3  tab,  12  ref. 

Descriptors:  'Fate  of  pollutants,  'Methyl  parath- 
ion,  'Sediments,  'Kinetics,  'Degradation,  Pesti- 
cides. 

The  kinetics  of  disappearance  of  methyl  parathion 
(O.O-dimethyl-O-p-nitrophenyl  phosphorothioate) 
were  studied  in  anaerobic  sediment  samples  in  the 
laboratory  as  a  function  of  methyl  parathion  con- 
centration, pH  and  Eh.  The  disappearance  of 
methyl  parathion  is  described  by  first-order  kinet- 
ics and  amino  methyl  parathion  (O.O-dimethyl-O- 
p-aminophenyl  phosphorothioate)  was  identified  as 
a  reduction  product.  In  the  strongly  reducing  sedi- 
ments, the  half-lives  were  on  the  order  of  a  few 
minutes.  In  water  isolated  from  the  sediment,  no 
reaction  could  be  detected  over  the  period  of  a 
week.  Also,  there  is  no  apparent  correlation  be- 
tween the  first-order  disappearance  rate  constants 
and  the  pH  of  the  sediment  samples.  In  heat- 
sterilized  sediments,  the  disappearance  rate  con- 
stants are  retarded  about  two  orders  of  magnitude 
relative  to  nonsterile  sediments.  In  chemically 
treated  sediments,  first-order  disappearance  rate 
constants  are  comparable  to  those  in  the  nonsterile 
system.  (Author's  abstract) 
W87-06355 


SORPTION  OF  LOW-POLARITY  ORGANIC 
COMPOUNDS  ON  OXTDE  MINERALS  AND 
AQUIFER  MATERIAL, 

Air  Force  Engineering  and  Services  Center,  Tyn- 
dall  AFB,  FL.  Engineering  and  Services  Lab. 
For  primary  bibliographic  entry  see  Field  2K. 
W87-06350 


TRACKING  RTVER  PLUMES  WITH  VOLA- 
TILE HALOCARBON  CONTAMINANTS:  THE 
ST.  CLAIR  RIVER-LAKE  ST.  CLAER  EXAM- 
PLE, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). Environmental  Contaminants  Div. 
K.  L.  E.  Kaiser,  and  M.  E.  Comba. 


COMPARISON  OF  COMPUTER  MODEL  PRE- 
DICTIONS WITH  UNSATURATED  ZONE 
FIELD  DATA  FOR  ALDICARB  AND  ALDOXY- 
CARB, 

Union  Carbide  Agricultural  Products  Co.,  Inc., 
Research  Triangle  Park,  NC. 
R.  L.  Jones,  G  W.  Black,  and  T.  L.  Estes. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  12,  p  1027-1037,  December 
1986.  6  fig,  2  tab,  31  ref. 

Descriptors:  'Path  of  pollutants,  'Simulation,  *A1- 
dicarb,  'Aldoxycarb,  'Field  tests,  'Leaching, 
•Model  studies,  Soil  properties,  Rainfall,  Irriga- 
tion, Pesticides,  Groundwater,  Agriculture. 
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r 


The  ability  of  the  Pesticide  Root  Zone  Model 
(PRZM)  to  simulate  the  movement  of  aldicarb  or 
aldoxycarb  residues  was  evaluated  using  the  soil 
properties  and  amounts  of  rainfall  and  irrigation 
measured  in  34  unsaturated  zone  field  study  plots. 
Maximum  leaching  depth  values  obtained  from  the 
PRZM  simulations  agreed  relatively  well  with 
those  observed  in  the  field  experiments.  Where 
irrigation  water  was  applied  in  spatially  nonuni- 
form patterns  to  a  field  (as  in  furrow  or  flood 
irrigation),  simulations  show  that  the  placement  of 
the  pesticide  in  relation  to  irrigation  water  must 
also  be  considered.  The  comparisons  presented 
show  that  PRZM  (if  supplied  with  the  proper 
degradation  rates  and  appropriate  soil,  weather  and 
agricultural  parameters)  can  be  used  to  assess 
movement  of  pesticides  in  agricultural  environ- 
ments. When  used  in  conjunction  with  multiple 
year  rainfall  records,  this  model  can  be  used  to 
develop  probability  distributions  of  pesticide 
movement  in  the  unsaturated  zone.  PRZM  can  also 
be  linked  to  a  ground  water  solute  transport  model 
to  provide  predictions  of  pesticide  concentrations 
and  transport  in  ground  water.  These  techniques 
are  useful  in  performing  risk  assessments  and  in 
developing  potential  management  practices  when 
needed.  (Author's  abstract) 
W87-06356 


TOXICOLOGICAL  STUDIES  OF  BENOMYL 
AND  CARBENDAZTM  IN  RAINBOW  TROUT, 
CHANNEL  CATFISH  AND  BLUEGILLS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06357 


XENOBIOTIC  METABOLISM  OF  P-NLTRO- 
PHENOL  DERIVATIVES  BY  THE  RICE  FIELD 
CRAYFISH  (PROCAMBARUS  CLARKH), 

California  Univ.,  Davis.  Dept.  of  Environmental 

Toxicology. 

G.  D.  Foster,  and  D.  G.  Crosby. 

Environmental      Toxicology       and      Chemistry 

ETOCDK,  Vol.  5,  No.  12,  p  1059-1070,  December 

1986.  3  fig,  6  tab,  22  ref.  NIEHS  Grant  ES07059. 

Descriptors:  'Fate  of  pollutants,  *Metabolism, 
•Crayfish,  'Isotope  studies,  Population  exposure, 
Tissue  analysis,  Depuration,  Chromatography,  Ad- 
sorption, Bioaccumulation. 

The  extent  and  routes  of  metabolism  affect  the 
bioconcentration  and  toxicity  of  xenobiotics  in 
crayfish.  To  investigate  the  in  vivo  xenobiotic  me- 
tabolism of  three  p-nitrophenol  derivatives,  rice 
field  crayfish  were  exposed  to  0.1  to  0.01  mg/L 
14C-substrate  solutions  for  15  h.  At  apparent 
steady-state  uptake,  the  crayfish  were  transferred 
to  a  recycling  flow-through  metabolism  chamber 
for  24  h  where  the  depurated  products  were  col- 
lected and  concentrated  on  a  column  of  Amberlite 
XAD-4  resin.  The  tissue  absorption  and  distribu- 
tion of  14C-compounds  at  the  apparent  steady-state 
and  post  depuration  periods  were  measured  by 
complete  tissue  combustion  and  recovery  of 
evolved  14C02.  The  structure  and  concentration 
of  metabolites  in  resin  and  soft  tissue  extracts  were 
determined  by  cochromatography  with  authentic 
standards  in  HPLC  and  TLC  systems.  The  cray- 
fish rapidly  absorbed  the  radio  labeled  chemicals 
from  solution  and  depurated  metabolites  of  oxida- 
tion and  conjugation  reactions.  The  most  promi- 
nent metabolites  were  the  Beta-D-glucosides  of  the 
free  phenols,  with  lesser  amounts  of  the  corre- 
sponding sulfate  esters.  Observed  oxidations  in- 
cluded O-demethylation,  aromatic  sidechain  oxida- 
tion and  phosphorothioate  deesterification.  Body 
burdens  of  the  original  p-nitrophenol  derivatives 
were  markedly  reduced  by  the  presence  of  these 
metabolic  transformations.  (Author's  abstract) 
W87-06360 


RELATIONSHIP  BETWEEN  AQUATIC  TOXIC- 
ITY QSARS  AND  BIOCONCENTRATION  FOR 
SOME  ORGANIC  CHEMICALS, 

Ontario    Ministry    of   Labour,    Toronto.    Special 

Studies  and  Services  Branch. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06361 


TEMPORAL  AND  SPATIAL  VARIABILITY  IN 

ZN,  CR,  CD  AND  FE  CONCENTRATIONS  IN 

OYSTER    TISSUES    (CRASSOSTREA    BRASI- 

LIANA    LAMARCK,    1819)    FROM   SEPETIBA 

BAY,  BRAZIL, 

Universidade  Federal  do  Rio  de  Janeiro  (Brazil). 

Inst,  de  Biofisica. 

N.  R.  W.  Lima,  L.  D.  de  Lacerda,  W.  C.  Pfeiffer, 

and  M.  Fiszman. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  8,  p  453-460,  August  1986.  2  fig,  3  tab, 

12  ref. 

Descriptors:  *  Bioaccumulation,  *Path  of  pollut- 
ants, 'Heavy  metals,  'Tissue  analysis,  'Oysters, 
'Bioindicators,  'Sepetiba  Bay,  Brazil,  Zinc,  Chro- 
mium, Cadmium,  Iron,  Metal-finishing  wastes, 
Metallurgy,  Ribeira  Bays,  Effluents,  Temporal  dis- 
tribution, Spatial  distribution. 

Temporal  and  spatial  variability  in  concentrations 
of  Zn,  Cr,  Cd,  and  Fe  in  the  soft  tissues  of  C. 
brasiliana  from  Sepetiba  and  Ribeira  Bays,  Brazil, 
were  determined  for  three  different  periods.  Sepe- 
tiba Bay  has  been  subjected  to  metallurgical  indus- 
try effluents  for  two  decades.  Significant  spatial 
differences  were  observed  for  Zn  and  Cd,  but  no 
temporal  variations  were  detected.  High  correla- 
tions were  found  between  Zn  and  Cd.  C.  brasiliana 
proved  to  be  a  good  ecological  indicator  for  Zn 
and  Cd  monitoring  programs.  (Author's  abstract) 
W87-06364 


TOTAL  MERCURY  IN  MARINE  SEDIMENTS 
NEAR  A  SEWAGE  OUTFALL.  RELATION 
WITH  ORGANIC  MATTER, 

Institute  Nacional  de  Investigacion  y  Desarrollo 
Pesquero,  Mar  del  Plata  (Argentina). 
J.  E.  Marcovecchio,  R.  J.  Lara,  and  E.  Gomez. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  9,  p  501-507,  September  1986.  3  fig,  1 
tab,  25  ref. 

Descriptors:  'Outfall  sewers,  'Waste  disposal, 
'Path  of  pollutants,  'Mercury,  'Marine  sediments, 
'Sewage  disposal,  'Organic  matter,  Argentina, 
Bahia  Blanca,  Humic  substances,  Silt,  Clay,  Pro- 
teins, Tides,  Adsorption. 

Total  Hg  content  of  sediments  affected  by  a 
sewage  outfall  (Canal  Vieja,  which  receives  the 
untreated  effluent  of  Bahia  Blanca,  Argentina,  a 
city  of  300,000  population)  were  determined  and 
correlated  with  other  parameters  (humic  sub- 
stances, protein  content,  and  percentage  silt-clay). 
A  marked  positive  correlation  was  found  between 
total  Hg  and  humic  substance  contents  of  these 
sediments.  Hg  distribution  seemed  to  be  influenced 
not  only  by  certain  physical  process  (e.g.,  tidal  ebb 
and  flow,  adsorption),  but  by  biological  and  chemi- 
cal processes  as  well.  (Author's  abstract) 
W87-06367 


ALKYLLEAD     COMPOUNDS     IN     SURFACE 
AND  POTABLE  WATERS, 

Essex    Univ.,    Colchester    (England).    Dept.    of 

Chemistry. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06369 


RARE  EARTH  ELEMENT  CONTENT  OF 
SEWAGE  SLUDGES  DUMPED  AT  SEA  IN 
LIVERPOOL  BAY,  U.K., 

Lancaster  Univ.,  Bailrigg  (England).   Lancashire 
and  Western  Sea  Fisheries  Joint  Committee. 
For  primary  bibliographic  entry  see  Field  5E. 
W87-06372 


CALCULATING  THE  IMPACT  OF  A  MOMEN- 
TARY INPUT  OF  A  DECAYING  SOLUTE  - 
AND  ITS  DECAY  COMPONENTS  -  ON  THE 
QUALITY  OF  OUTFLOWING  GROUNDWAT- 
ER, 

Agricultural    Univ.,    Wageningen    (Netherlands). 
Dept.  of  Land  and  Water  Use. 
H.  C.  Van  Ommen. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 
p  59-64,  December,  1986.  1  fig,  1  tab,  5  ref. 


Descriptors:  'Path  of  pollutants,  'Radioisotopes, 
•Groundwater  movement,  'Groundwater  pollu- 
tion, 'Solute  transport,  'Mathematical  models. 
Breakthrough  curve,  Radioactive  half-life,  Solutes. 

Using  the  analogy  between  the  breakthrough 
curve  of  solute  transport  from  a  diffuse  source  and 
the  effluent  concentration  of  a  perfectly  stirred 
tank,  the  evolution  of  the  concentration  in  out- 
flowing groundwater  concerning  an  arbitrary  com- 
ponent of  the  radioactive  decay  chain  is  presented. 
As  an  illustration  of  the  method,  and  example  of  a 
hypothetical  decay  chain  is  presented.  Conse- 
quences and  recommendations  for  practical  use  are 
discussed.  (Author's  abstract) 
W87-06378 


INVESTIGATIONS  INTO  THE  FACTORS  IN- 
FLUENCING LONG  RANGE  MATRIX  DIFFU- 
SION RATES  AND  PORE  SPACE  ACCESSIBIL- 
ITY AT  DEPTH  IN  GRANITE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Chemistry  Div. 

For  primary  bibliographic  entry  see  Field  5E. 

W87-06383 


CHROMIUM,  NICKEL,  COPPER,  ZINC,  AR- 
SENIC, SELENIUM,  CADMIUM,  MERCURY 
AND  LEAD  IN  DUTCH  FISHERY  PRODUCTS 
1977-1984, 

Rijks-Kwaliteitsinstituut  voor  Land-en  Tuinbouw- 

produkten,  Wageningen  (Netherlands). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06388 


ACCUMULATION  OF  CADMIUM,  MERCURY, 
AND  LEAD  BY  VEGETABLES  FOLLOWING 
LONG-TERM  LAND  APPLICATION  OF 
WASTEWATER, 

Tehran  Univ.  (Iran).  School  of  Pharmacy. 

M.  Shariatpanahi,  and  A.  C.  Anderson. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  52,  No.  1/2,  p  41-47,  June  1986.  3  tab,  8  ref. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
'Bioaccumulation,  'Heavy  metals,  'Vegetables, 
•Land  disposal,  'Soil  contamination,  'Wastewater 
disposal,  Tehran,  Iran,  Garden  cress,  Onions, 
Leeks,  Radishes,  Mint,  Tarragon,  Basil,  Cadmium, 
Mercury,  Lead,  Toxicity,  Irrigation. 

Several  vegetable  species  that  are  part  of  the  daily 
diet  of  Tehran's  population  were  examined  for 
potential  uptake  of  Cd,  Hg,  and  Pb  from  soils 
following  long-term  land  application  of 
wastewater.  The  three  study  sites,  located  in  the 
south  of  Tehran,  have  received  untreated  domestic 
wastewater  by  flood  irrigation  for  many  years. 
Elevated  levels  of  the  three  elements  were  found  in 
the  upper  layers  of  soil.  The  examined  vegetables 
(garden  cress,  onion,  leeks,  radish,  mint,  tarragon, 
and  basil)  accumulated  some  Cd,  Hg,  and  Pb,  but 
at  relatively  low  levels.  Due  to  the  low  concentra- 
tion of  these  metals  and  their  poor  absorption  from 
the  gastrointestinal  tract  (excluding  absorption  of 
Pb  in  children),  it  does  not  appear  that  the  short- 
term  consumption  of  these  contaminated  vegeta- 
bles would  produce  acute  toxicity.  However,  since 
absorption  of  dietary  Pb  in  children  is  relatively 
high  and  children  are  very  sensitive  to  Pb  toxicity, 
short-term  consumption  of  these  vegetables  plus 
other  environmental  sources  of  these  metals  in 
Tehran  may  produce  chronic  effects  in  children. 
(Author's  abstract) 
W87-06389 


EMBRYONIC  MORTALITY  AND  ABNOR- 
MALnTES  OF  AQUATIC  BIRDS:  APPARENT 
IMPACTS  OF  SELENIUM  FROM  IRRIGA- 
TION DRAINWATER, 

California   Univ.,   Davis.   Dept.   of  Wildlife   and 

Fisheries  Biology. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-O6390 
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BIODEGRADATION  OF  USED  MOTOR  OIL 
BY  BACTERIA  PROMOTES  THE  SOLUBILI- 
ZATION OF  HEAVY  METALS, 

Geneva  Univ.   (Switzerland).   Dept.   de  Biologie 

Vegetale. 

R.  Vazquez-Duhalt,  and  H.  Greppin. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  52,  No.  1/2,  p  109-121,  June  1986.  4  fig,  4  tab, 

34  ref. 

Descriptors:  *Fate  of  pollutants,  'Hydrocarbon 
metabolism,  'Solubility,  'Biodegradation,  'Bacte- 
rial physiology,  'Heavy  metals,  'Motor  oil,  Lead, 
Zinc,  Copper,  Nickel,  Chromium,  Cadmium,  Bac- 
teria, Growth,  Metabolism. 

The  influence  and  fate  of  heavy  metals  (Pb,  Zn, 
Cu,  Cr,  Ni,  and  Cd)  were  determined  during  bacte- 
rial growth  in  a  medium  composed  of  used  motor 
oil.  Growth  was  apparently  not  affected  by  the 
relatively  high  level  of  heavy  metals  in  the  oil.  The 
metals  were  transferred  to  the  aqueous  phase 
during  bacterial  growth.  The  relationship  between 
bacterial  growth,  hydrocarbon  metabolism,  and 
metal  solubilization  was  analyzed.  The  concentra- 
tion of  Cd  in  used  motor  oil  was  determined. 
(Author's  abstract) 
W87-06391 


LABORATORY  STUDIES  ON  THE  REMOBJXI- 
SATION  OF  ACTTNIDES  FROM  RAVENGLASS 
ESTUARY  SEDIMENT, 

UKAEA  Atomic  Energy  Research  Establishment, 
Harwell  (England).  Environmental  and  Medical 
Sciences  Div. 
P.  J.  Burton. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  52,  No.  1/2,  p  123-145,  June  1986.  3  fig,  15 
tab,  30  ref.  Commission  of  European  Communities 
Contract  BIO-D-334-81-UK(H). 

Descriptors:  'Path  of  pollutants,  'Estuaries,  'Sedi- 
ments, 'Ravenglass  Estuary,  'Actinides,  'Marine 
sediments,  'Irish  Sea,  'Radioactive  wastes,  Pluto- 
nium, Americium,  Oxidation  process,  Chemical  re- 
duction, Carbonates,  Salinity,  Industrial  wastes, 
Transport,  Tidal  effects. 

Actinides  from  the  British  Nuclear  Fuels  Limited 
Sellafield  nuclear  reprocessing  plant  are  dis- 
charged into  the  Irish  Sea  and  have  accumulated  in 
Ravenglass  Estuary,  10  km  to  the  southeast.  Labo- 
ratory experiments  were  conducted  with  actinide- 
bearing  intertidal  sediments  to  investigate  the 
effect  of  different  conditions  on  the  distribution 
coefficients  (K  sub  d)  for  plutonium  and  americi- 
um. Using  inactive  seawater  from  the  North  Sea, 
K  sub  d  values  of  1100000  and  2000000  were 
obtained  for  Pu-239  +  240  and  Am-241,  respective- 
ly. For  Pu,  and  oxidation-reduction  process  was 
observed,  with  the  sediment  itself  able  to  reduce 
Pu(V/VI)  to  Pu(III/IV).  With  Am,  the  formation 
of  a  soluble  carbonate  complex  is  thought  to  occur. 
With  low  salinity  (eg,  at  low  tide  in  the  upper 
estuary),  K  sub  d  values  decreased  by  about  two 
orders  of  magnitude.  This  was  due,  in  part,  to  the 
associated  drop  in  pH.  A  mechanism  for  the  trans- 
port of  remobilized  actinides  on  suspended  particu- 
late material  is  postulated  to  explain  the  recent 
observation  of  a  loss  of  actinides  from  the  Raveng- 
lass Estuary  to  the  Irish  Sea.  (Author's  abstract) 
W87-06392 


HEAVY  METALS  AND  ESSENTIAL  ELE- 
MENTS IN  LIVERS  OF  THE  POLAR  BEAR 
(URSUS  MARTITMUS)  IN  THE  CANADIAN 
ARCTIC, 

National  Wildlife  Research  Centre,  Ottawa  (Ontar- 
io). 

R.  J.  Norstrom,  R.  E.  Schweinsberg,  and  B.  T. 
Collins. 

The  Science  of  the  Total  Environment  STENDL, 
Vol.  48,  No.  3,  p  195-212,  February  1986.  5  fig,  5 
tab,  31  ref. 

Descriptors:  'Tissue  analysis,  'Path  of  pollutants, 
'Polar  bears,  'Livers,  'Heavy  metals,  'Arctic, 
Canada,  Statistics,  Age,  Sex,  Mercury,  Cadmium, 
Selenium,  Copper,  Marine  mammals,  Beaufort  Sea, 
Equations,   Detection  limits,   Spatial  distribution. 


Polar  bear  livers  (67)  from  six  Management  Zones 
in  the  western  and  central  Canadian  Arctic  were 
analyzed  for  22  elements.  Ba,  Be,  Co,  Mo,  Ti,  V, 
and  Zr  were  near  the  detection  limit  in  all  cases. 
Baseline  data  were  obtained  for  the  remaining  ele- 
ments (Ag,  As,  Ca,  Cd,  Cu,  Fe,  Hg,  K,  Mg,  Mn, 
Na,  P,  Se,  Sr,  and  Zn).  No  statistically  significant 
effect  of  age,  sex,  or  geographical  location  was 
found  for  any  of  the  elements,  except  Cd,  Hg,  and 
Se,  for  which  age  and  geographical  effects  were 
found.  The  frequency  distribution  of  Zn  levels  was 
bimodal.  The  second  peak  in  the  distribution  ap- 
peared to  be  related  to  elevated  levels  of  Cu.  The 
average  level  of  Cu  was  104  mg/kg  (dry  wt), 
higher  than  in  other  marine  mammals.  Average 
levels  of  Cd  were  significantly  higher  in  the  east- 
ern zones,  but  were  always  <1.0  mg/kg  (dry  wt), 
significantly  lower  than  in  their  prey  species.  Mer- 
cury levels  tended  to  be  higher  in  the  western 
zones  bordering  the  Beaufort  Sea.  Mean  Hg  levels 
ranged  from  20  mg/kg  in  the  eastern  zones  to  70 
mg/kg  in  the  western  zones.  Levels  of  Hg  in  the 
eastern  zones  were  related  to  age  by  following 
expression:  Hg  (mg/kg  dry  wt)  =  15.7  +  8.0  Age 
(yr).  Hg  levels  in  the  most  northerly  zone,  near 
Melville  Island,  were  very  high,  18.4  +  27.5  Age 
mg/kg  (dry  wt).  Levels  of  Hg  and  Se  were  very 
highly  correlated,  with  a  molar  ratio  of  1.27:1, 
Hg:Se.  (Author's  abstract) 
W87-06395 


TRACE  ELEMENTS  IN  PRECIPITATION 
OVER  AN  INDUSTRIAL  AREA  OF  BOMBAY, 

Bhabha  Atomic  Research  Centre,  Bombay  (India). 

Air  Monitoring  Section. 

T.  N.  Mahadevan,  V.  Meenakshy,  and  U.  C. 

Mishra. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  48,  No.  3,  p  213-221,  February  1986.  2  fig,  5 

tab,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Water  pollution 
sources,  'Acid  rain,  'Chemistry  of  precipitation, 
'Trace  elements,  'Bombay,  'Aerosols,  Arsenic, 
Mercury,  Zinc,  Antimony,  Chromium,  Cobalt, 
Rain,  Industrial  areas. 

An  extensive  rainwater  sampling  program  was  car- 
ried out  in  the  Chembur  Trombay  industrial  belt  of 
Bombay  (India)  to  assess  the  elemental  composi- 
tion of  precipitation.  Analytes  included  Hg,  Cr,  Sb, 
Pa,  Fe,  Sc,  Sm,  La,  Eu,  As,  Co,  Zn,  Na,  K,  Ca, 
Mg,  Br,  and  CI  originating  from  marine,  crustal, 
and  industrial  sources.  For  comparison,  their  con- 
centrations at  a  non-polluted  coastal  site  (Alibag) 
also  were  studied.  The  elemental  excesses  were 
determined  by  calculating  the  enrichment  factors 
with  respect  to  Sc  in  the  crust,  and  their  probable 
sources  were  examined.  Contributions  of  Na,  Kg, 
Mg,  CI,  and  Br  were  mainly  of  marine  origin.  A 
loss  of  Br  in  monthly  samples  was  observed.  The 
Ca  contribution  from  the  industrial  source  was  not 
carried  over  long  distances  as  the  mass  median 
diameter  of  size-separated  aerosols  was  about  4.7 
micron.  As,  Hg,  Zn,  Sb,  Cr,  and,  to  a  certain 
extent,  Co  are  predominantly  introduced  into  the 
environment  from  industrial  sources.  (Rochester- 
PTT) 
W87-06396 


EFFECT  OF  JJtRIGATED  AGRICULTURE  ON 
GROUNDWATER, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
H.  Bouwer. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  4-15,  Febru- 
ary 1987.  1  fig,  1  tab,  17  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Irrigation  effects,  'Agricultural  chemi- 
cals, 'Groundwater  management,  'Water  quality 
control,  'Vadose  water,  'Groundwater  movement, 
'Percolation,  'Deep  percolation.  Groundwater, 
Pollutants,  Water  pollution,  Irrigation,  Quality 
control,  Percolation  rates,  Pesticides,  Salts,  Ni- 
trates, Nonuniform  flow,  Organic  carbon,  Microbi- 
al degradation,  Biodegradation,  Mathematical 
equations. 

The  time  it  takes  for  deep  percolation  water  from 
irrigated  fields  to  reach  underlying  groundwater 
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increases  with  decreasing  particle  size  of  the 
vadose  zone  material  and  increasing  depth  to 
groundwater.  For  average  deep  percolation  rates, 
decades  may  be  required  before  water  joins  the 
groundwater.  Due  to  nonuniform  irrigation  appli- 
cations and  preferential  flow,  some  deep  percola- 
tion water  will  reach  the  groundwater  much  faster. 
Dissolved  salts,  nitrate,  and  pesticides  are  the 
chemicals  in  deep  percolation  water  of  main  con- 
cern in  groundwater  pollution.  Movement  of  pesti- 
cides may  be  retarded  in  the  vadose  zone,  but 
degradation  may  also  be  slowed  due  to  reduced 
organic  carbon  content  and  microbial  activity  at 
greater  depths.  Because  of  the  large  area  of  irrigat- 
ed land  in  the  world  and  the  real  potential  for 
groundwater  pollution,  more  research  is  necessary 
on  downward  movement  of  water  and  chemicals 
in  the  vadose  zone.  (Author's  abstract) 
W87-06409 


EFFECT  OF  IRRIGATION  OF  GROUNDWAT- 
ER QUALITY  IN  CALIFORNIA, 

Schmidt  (Kenneth  D.),  Fresno,  CA. 
K.  D.  Schmidt,  and  I.  Sherman. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  16-29,  Febru- 
ary 1987.  3  fig,  20  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Irrigation  effects,  'Groundwater  man- 
agement, 'Vadose  water,  'Groundwater,  'Deep 
percolation,  'Irrigation-return  flow,  'California, 
Irrigation,  Water  quality  management,  Pollutants, 
Agricultural  chemicals,  San  Joaquin  Valley,  Sacra- 
mento Valley,  Imperial  Valley,  Los  Angeles  Basin, 
Tile  drainage,  Drainage,  Soil  types,  Nitrates,  Salin- 
ity, Chemical  properties,  Pesticides,  Valleys, 
Water  quality. 

Deep  percolation  of  irrigated  return  flow  is  a 
major  source  of  recharge  beneath  most  irrigated 
areas  in  California.  Tile  drainage,  soils,  water  in 
the  vadose  zone,  and  shallow  groundwater  were 
studied.  Nitrate,  salinity,  and  several  pesticides  re- 
ceived the  most  attention.  Numerous  parts  of  the 
San  Joaquin  Valley  were  investigated,  as  well  as 
parts  of  the  Sacramento  Valley,  Imperial  Valley, 
Los  Angeles  Basin,  and  several  other  valleys.  The 
results  indicate  that  irrigation  return  flow  usually 
exerts  a  substantial  impact  on  groundwater  quality. 
High  nitrate  contents  in  groundwater  beneath  irri- 
gated areas  are  often  the  result  of  irrigation.  In 
addition,  extensive  pollution  of  shallow  ground- 
water in  parts  of  the  San  Joaquin  Valley  was 
caused  by  use  of  the  pesticide  DBCP.  (Author's 
abstract) 
W87-06410 


IRRIGATION  EFFECTS  IN  ARIZONA  AND 
NEW  MEXICO,  BY  G.  V.  SABOL, 

G.  V.  Sabol,  H.  Bouwer,  and  P.  J.  Wierenga. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  30-48,  Febru- 
ary 1987.  1  fig,  7  tab,  22  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Irrigation  effects,  'Groundwater  man- 
agement, 'Groundwater,  'Arizona,  'New  Mexico, 
'Groundwater  recharge,  'Aquifers,  Agricultural 
chemicals,  Pollutants,  Water  quality  management, 
Agriculture,  Irrigation,  Water  quality,  Groundwat- 
er irrigation,  Irrigation-return  flow,  Deep  percola- 
tion, Percolation,  Field  tests,  Recharge,  Surface 
water,  Fertilizers,  Pesticides,  Perched  water, 
Saline  soils. 

Irrigated  agriculture  accounts  for  about  90%  of  all 
water  consumption  in  both  Arizona  and  New 
Mexico.  More  than  50%  of  this  water  is  pumped 
from  groundwater  sources.  Some  portion  of  the 
applied  irrigation  water  is  returned  to  the  ground- 
water supply  through  deep  percolation.  Several 
field  studies  were  conducted  in  these  states  to 
measure  the  quantity  and  quality  of  water  that  is 
recharging  the  aquifer.  These  studies  indicate  that 
groundwater  quality  in  Arizona  and  New  Mexico 
has  been  deleteriously  affected  in  deep  aquifers  and 
in  shallow  aquifers  that  are  hydraulically  connect- 
ed to  surface  water  supplies.  The  magnitude  and 
time  rate  of  groundwater  quality  changes  is  a  func- 
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tion  of  irrigation  management  practice,  fertilizer 
and  pesticide  applications,  quality  of  irrigation 
water,  rate  of  groundwater  level  decline,  presence 
of  perched  zones  that  intercept  percolating  water, 
proximity  to  surface  supplies,  leakage  through  and 
along  well  casings,  and  soil  salinity.  (Author's  ab- 
stract) 
W87-06411 


IRRIGATION  EFFECTS  IN  OKLAHOMA  AND 
TEXAS, 

J.  P.  Law. 

Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  1 13,  No.  1,  p  49-56,  Febru- 
ary 1987.  1  fig,  9  ref. 

Descriptors:  'Path  of  pollutants,  'Groundwater 
pollution,  'Irrigation  effects,  'Groundwater  man- 
agement, 'Aquifers,  'Groundwater,  'Oklahoma, 
•Texas,  'Deep  percolation,  Water  quality  manage- 
ment, Pollutants,  Water  quality,  Drinking  water, 
Irrigation,  Salts,  Nitrates,  Irrigation  efficiency, 
Fertilizers,  Reviews. 

Groundwater  contamination  is  a  serious  water 
quality  problem  since  50%  of  the  population  de- 
rives drinking  water  from  groundwater  sources. 
Severe  water  quality  problems  have  resulted  from 
deep  percolation  under  irrigated  areas,  carrying 
high  salt  loads  and  increased  nitrate  concentrations 
to  groundwater  aquifers.  Studies  dealing  with  the 
effect  of  deep  percolation  from  irrigation  on 
groundwater  quality  were  reviewed.  Recommen- 
dations are  developed  to  minimize  the  undesirable 
effects  of  groundwater  contamination  by  irrigated 
agriculture.  Major  among  the  conclusions  is  that 
improved  and/or  more  efficient  irrigation  and  fer- 
tilizer management  practices  are  required  to  mini- 
mize the  adverse  impact  of  irrigated  agriculture  on 
the  quality  of  underlying  groundwater.  When 
water  and  nutrient  application  and  use  efficiencies 
are  improved,  deep  percolation  is  decreased  and 
less  downward  movement  of  pollutants  occurs. 
Structural  improvements  in  irrigation  systems  are  a 
necessary  aid  to  achieving  the  desired  level  of 
management.  (Author's  abstract) 
W87-06412 


IRRIGATION  EFFECTS  IN  SLX  WESTERN 
STATES, 

URS  Corp.,  San  Bernardino,  CA. 
M.  B.  Sonnen,  J.  L.  Thomas,  and  J.  C.  Guitjens. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  57-68,  Febru- 
ary 1987.  24  ref,  append. 

Descriptors:  'Irrigation  effects,  'Irrigation, 
•Groundwater,  'Groundwater  management, 
•Western  states,  *Reviews,  'Water  pollution 
sources,  'Groundwater  pollution,  Irrigation  prac- 
tices, Irrigation  water,  Idaho,  Montana,  Nevada, 
Oregon,  Utah,  Washington,  Agriculture,  Salts, 
Water  quality. 

Results  of  field  and  laboratory  studies  performed 
over  the  past  20  years  in  Idaho,  Montana,  Nevada, 
Oregon,  Utah,  and  Washington  are  reviewed.  The 
studies  varied  in  number,  intensity,  and  breadth 
from  state  to  state,  but  none  was  able  to  demon- 
strate conclusively  the  effects  that  agricultural  irri- 
gation had  or  was  having  on  the  quality  of  under- 
lying groundwater,  the  effects  that  were  sought 
both  by  these  reviewers  and  by  the  original  investi- 
gators. It  is  concluded  that  sampling  projects  to 
determine  these  effects  must  follow  rigorous  salt 
balance  investigation  schemata,  that  such  projects 
are  and  will  be  expensive  and  time-consuming,  and 
that  the  state-of-the-art  techniques  for  gleaning 
true  knowledge  about  waters  within  the  earth  are 
still  emerging.  Nonetheless,  the  review  also  leads 
to  the  inescapable  conclusion  that  western  U.S. 
groundwater  quality  has  deteriorated  in  many 
places,  and  agricultural  irrigation  practices  are 
strongly  implicated  as  contributing  sources  of  that 
decline.  (Author's  abstract) 
W87-06413 


RA-226  CONCENTRATIONS  IN  OTTER, 
LUTRA  CANADENSIS,  TRAPPED  NEAR  URA- 
NIUM TAJXINGS  AT  ELLIOT  LAKE,  ONTAR- 
IO, 


Toronto  Univ.  (Ontario).  Inst,  for  Environmental 

Studies. 

C.  D.  Wren,  N.  R.  Cloutier,  T.  P.  Lim,  and  N.  K. 

Dave. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  2,  p  209-212, 

Fet^'iary  1987.  1  tab,  7  ref. 

Descriptors:  'Food  chains,  'Radioactive  wastes, 
•Path  of  pollutants,  'Fate  of  pollutants,  •Environ- 
mental effects,  *Radium-226,  *Otters,  'Uranium 
radioisotopes,  'Mine  wastes,  'Elliot  Lake,  Urani- 
um, Canada,  Ontario,  Fish,  Shiner,  Sucker,  Benthic 
fauna,  Aquatic  animals,  Radioisotopes,  Lakes. 

Exploitation  of  Uranium  ores  in  Canada  has  pro- 
duced large  quantities  of  surface  waste  tailings 
near  mine  sites.  The  transfer  and  fate  of  uranium- 
series  radionuclides,  including  Ra226,  from  the  tail- 
ing sites  are  a  major  environmental  concern,  so 
Ra226  levels  in  otters  (Lutra  canadensis)  were 
measured.  Otters  eat  fish,  clams,  and  crayfish,  as 
well  as  some  birds  and  small  mammals.  The  fish 
consumed  are  primarily  slower-moving  bottom 
feeders,  such  as  suckers  and  shiners,  shown  to 
accumulate  the  highest  levels  of  Ra226.  Clams  and 
other  benthic  invertebrates  were  shown  previously 
to  accumulate  significant  levels  of  radionuclides. 
Therefore,  wildlife  species  feeding  on  benthic 
aquatic  organisms  near  tailing  sites  are  potentially 
exposed  to  relatively  high  dietary  Ra226  levels. 
Ra226  levels  in  the  leg  bones  of  7  otters  trapped  in 
the  Elliot  Lake  area  ranged  from  <  0.1  to  12.6 
pCi/g.  (Wood-PTT) 
W87-06421 


DEPOSITION  AND  PERSISTENCE  OF  AERI- 
ALLY-APPLD2D  FENTHION  IN  A  FLORIDA 
ESTUARY, 

Harbor  Branch  Oceanographic  Institution,  Inc., 
Ft.  Pierce,  FL. 

T.  C.  Wang,  R.  A.  Lenahan,  and  J.  W.  Tucker. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  226-231, 
February  1987.  2  fig,  1  tab,  7  ref. 

Descriptors:  'Path  of  pollutants,  'Fate  of  pollut- 
ants, 'Fenthion,  'Estuaries,  'Estuarine  environ- 
ment, 'Insecticides,  'Florida,  Field  tests,  Pollut- 
ants, Salt  marshes,  Concentration  time,  Tidal  ef- 
fects, Tidal  marshes. 

Fenthion  is  one  of  the  most  commonly  used  mos- 
quito insecticides  in  the  state  of  Florida.  Although 
not  sprayed  on  water  intentionally,  aerially  applied 
insecticides  may  accidentally  drift  into  estuarine 
waters.  The  occurrence  and  persistence  of  fenthion 
was  studied  after  four  aerial  sprays  conducted  be- 
tween September  1984  and  June  1985  over  salt- 
marsh  water.  It  was  found  that  the  highest  peak 
concentration  was  1.69  micrograms/1  fenthion  at 
45  minutes  after  the  spray.  Concentration  then 
decreased  to  a  non-detectable  level  after  24  hours. 
Fenthion  droplets  deposited  on  the  water  surface 
dispersed  immediately  and  were  diluted  in  the 
water.  Tidal  flushing  transported  the  insecticide  in 
the  water,  playing  an  important  role  in  the  disap- 
pearance of  fenthion.  (Wood-PTT) 
W87-06422 


ORGANOCHLORINE  INSECTICIDES  IN 
TROUT,  SALMO  TRUTTA  FARIO  L.,  TAKEN 
FROM  FOUR  RIVERS  IN  LEON,  SPAIN, 

Universidad  de  Leon  (Spain).  Dept.  of  Biochemis- 
try. 

M.  T.  Teran,  and  M.  Sierra. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  247-253, 
February  1987.  3  tab,  15  ref. 

Descriptors:  'Path  of  pollutants,  'Pollutant  identi- 
fication, 'Organochlorine  pesticides,  'Spain, 
•Rivers,  •Trout,  •Bioaccumulation,  Insecticides, 
Pollutants,  Fish,  Gas  chromatography,  DDE, 
DDT,  Tissue  analysis. 

Results  of  a  1986  survey  of  levels  of  ten  organoch- 
lorine insecticides  in  the  brain,  lever,  muscle  and 
kidney  samples  of  trout  from  four  rivers  in  Spain 
were  analyzed.  Though  there  is  no  chemical  indus- 
try or  pesticide  use  in  the  locations  studied,  the 


levels  of  organochlorine  pesticide  contaminants 
were  significant.  Identification  and  quantification 
of  the  organochlorine  residues  were  carried  out  by 
gas-chromatography.  Quantitative  measurement  of 
the  insecticide  residues  was  accomplished  by  com- 
parison of  peak  heights  from  standard  solutions  of 
alpha-HCH,  lindane,  heptachlor-epoxide,  aldrin, 
dieldrin,  endrin,  ortho,para'-TDE,  para.para'- 
TDE,  para,para'-DDE,  and  para,para'-DDT  (the 
sum  of  the  residues  of  the  last  four  is  referred  to  as 
SDDT).  The  accumulation  of  SDDT  in  all  samples 
was  higher  than  the  other  pesticide  residues  found 
which  is  attributed  to  their  high  persistence  in 
soils.  From  the  observation  of  the  accumulation 
rate  of  all  organochlorine  pollutants  in  the  tissues 
studied,  it  was  seen  that  residues  were  mainly 
accumulated  in  the  brain  and  at  a  lower  rate  in  the 
kidney.  (Wood-PTT) 
W87-06423 


ORGANOCHLORINE  LEVELS  IN  EDIBLE 
MARINE  ORGANISMS  FROM  KUWAITI 
COASTAL  WATERS, 

International     Lab.     of     Marine     Radioactivity, 

Monaco- Ville  (Monaco). 

J.  P.  Villenueve,  S.  W.  Fowler,  and  V.  C 

Anderlini. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  2,  p  266-270, 

February  1987.  2  fig,  2  tab,  12  ref. 

Descriptors:  *Water  pollution  sources,  •Organoch- 
lorine compounds,  *Tissue  analysis,  *Path  of  pol- 
lutants, *Polychlorinated  biphenyls,  •Coastal 
waters,  'Kuwait,  DDE,  DDT,  DDD,  Fish, 
Marine  animals,  Comparison  studies,  Mediterrane- 
an Sea,  Adriatic  Sea,  Agricultural  chemical,  Indus- 
trial wastes,  Organic  compounds,  Pesticides. 

Although  there  are  relatively  few  sources  of  or- 
ganochlorine compounds  within  Kuwait,  coastal 
waters  and  organisms  are  exposed  to  biocides  and 
other  organochlorine  compounds  used  on  agricul- 
tural land  draining  into  the  Shatt  Al  Arab  delta,  or 
those  adsorbed  on  airborne  particulates  transported 
in  the  severe  seasonal  storms.  Samples  of  different 
edible  marine  organisms  collected  from  coastal 
waters  between  February  and  March  of  1979  were 
analyzed  for  the  polychlorinated  biphenyls: 
para,para'-DDE,  para,para'-DDD,  and  para,para'- 
DDT.  Although  the  marine  species  contained 
measurable  amounts  of  the  compounds,  the  level  of 
concentration  was  relatively  low.  Using  PCBs  as  a 
marker,  concentrations  in  fish  from  Kuwait  and 
other  Gulf  areas  were  approximately  an  order  of 
magnitude  lower  than  those  found  in  similar  orga- 
nisms from  the  Mediterranean  Sea.  The  relative 
importance  of  DDE  compared  to  PCBs  was  statis- 
tically similar  in  the  Gulf  region  and  in  the  Adriat- 
ic Sea  which  suggested  that  input  source  terms 
(agricultural  and  industrial)  contain  similar  ratios 
of  these  compounds  in  both  areas.  (Wood-PTT) 
W87-06424 


MERCURY  IN  FLOUNDER,  PLATICHTYS 
FLESUS,  COD,  GADUS  MORHUA,  AND 
PERCH,  PERCA  FLUVIATDLIS,  IN  RELATION 
TO  THEJH   LENGTH  AND  ENVIRONMENT, 

Fish  Technology  Inst.  TNO,  Ijmuiden  (Nether- 
lands). 

J.  B.  Luten,  W.  Bouquet,  G.  Riekwel-Booy,  A.  B. 
Rauchbaar,  and  M.  W.  M.  Scholte. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  318-323, 
February  1987.  4  fig,  1  tab,  11  ref. 

Descriptors:  'Path  of  pollutants,  'Mercury, 
•Coastal  waters,  'Fish  physiology,  'Flounder, 
•Cod,  'Perch,  'Bioindicators,  Heavy  metals,  Com- 
parison studies,  Fish,  Pollutants,  Netherlands, 
Tissue  analysis. 

Results  from  a  few  recent  Dutch  monitoring  stud- 
ies of  mercury  in  flounder,  cod,  and  perch  are 
presented.  A  significant  positive  correlation  was 
found  between  the  mercury  content  in  the  muscle 
tissue  of  flounder  from  the  Waddensea  and  the 
coastal  water  near  the  Western  Scheldt  and  the 
length.  The  mercury  content  in  the  flounder  from 
the  Waddensea  with  a  length  of  20-40  cm  was 
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significantly  higher  than  that  of  the  coastal  fish.  In 
the  period  from  1980-1982  the  average  dissolved 
mercury  content  in  the  Waddensea  was  approxi- 
mately two  times  higher  than  that  of  the  coastal 
waters.  Subsequently,  in  1983-1984  a  decrease  in 
the  dissolved  mercury  content  of  the  Waddensea 
was  observed.  Therefore,  flounder  from  the  Wad- 
densea with  an  average  age  of  2-3  years  (length  > 
26  cm)  was  exposed  to  a  higher  level  of  mercury 
than  the  corresponding  flounder  from  the  Western 
Scheldt  coast.  Similar  positive  correlations  be- 
tween length  and  mercury  content  were  observed 
for  cod  and  perch.  It  was  concluded  that  for 
monitoring  purposes,  the  relationship  between  the 
mercury  content  in  the  muscle  tissues  and  the 
length  of  the  fish  has  to  be  taken  into  account. 
However,  it  was  also  concluded  that  the  mercury 
content  in  the  fish  does  not  always  reflect  the 
current  state  of  pollution  in  the  environment. 
(Wood-PTT) 
W87-06426 


SUBSURFACE  TRANSPORT  PROGRAM  SUM- 
MARY, 

Department  of  Energy,  Washington,  DC.  Office  of 

Health  and  Environmental  Research. 

F.  J.  Wobber. 

Report  No.  DOE/ER-0156/3,  September  1985.  45 

p,  4  fig,  1  tab,  11  ref,  3  append. 

Descriptors:  *Groundwater  pollution,  *Path  of 
pollutants,  'Fate  of  pollutants,  'Solute  transport, 
Organic  compounds,  Trace  metals,  Radionuclides, 
Research  priorities. 

Because  natural  processes  associated  with  the  re- 
lease and  the  transport  of  organic  compounds, 
trace  metals,  and  radionuclides  are  incompletely 
understood,  research  in  this  area  is  critical  if  the 
long  term  scientific  uncertainties  about  contami- 
nant transport  are  to  be  resolved.  The  processes 
that  control  mobilization  and  attenuation  of  energy 
residuals  in  soils  and  geological  strata,  their  hydro- 
logical  transport  to  and  within  groundwater  re- 
gimes, and  their  accumulation  in  biological  systems 
require  research  attention.  Scientific  research  in 
these  areas  will  provide  a  base  of  knowledge  from 
which  long  term  or  unexpected  biological  effects, 
if  any,  can  be  predicted  and  evaluated.  DOE's  core 
research  program  is  summarized.  It  is  designed  to 
provide  a  base  of  fundamental  scientific  informa- 
tion so  that  the  geochemical,  hydrological,  and 
biological  mechanisms  that  contribute  to  the  trans- 
port and  long  term  fate  of  energy  related  contami- 
nants in  subsurface  ecosystems  can  be  understood. 
Developing  a  fundamental  understanding  of  the 
physical  and  chemical  mechanisms  that  control  the 
transport  of  single  and  co-contaminants  is  the  un- 
derlying concern  of  the  program.  (Lantz-PTT) 
W87-O6450 


HEAVY  METAL  CONCENTRATION  IN 
SLUDGE-SOIL  SYSTEMS  AS  A  RESULT  OF 
WATER  INFILTRATION, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 
Engineering. 

L.  M.  Ramirez,  J.  B.  Rodriguez,  and  F.  Barba. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  20-25,  3  fig,  2  tab, 
14  ref. 

Descriptors:  *Heavy  metals,  *Path  of  pollutants, 
•Infiltration,  'Puerto  Rico,  Solute  transport,  Soil 
contamination,  Sludge,  Waste  disposal,  Cadmium, 
Chromium,  Simulation  analysis,  Computers. 

Research  was  conducted  at  the  University  of 
Puerto  Rico-Mayaguez  to  determine  the  distribu- 
tion coefficients  of  heavy  metals  in  two  soils  in 
Puerto  Rico  and  to  predict  some  heavy  metal 
concentration  through  soil  due  to  land  application 
of  sludge.  The  experimental  work  was  divided  into 
two  main  parts:  batch  experiments  by  which  the 
distribution  coefficients  of  the  sludge-soil  system 
were  determined,  and  soil  column  experiments  to 
trace  metal  movement  through  the  soil.  The  sludge 
produced  by  the  Barceloneta  Wastewater  Treat- 
ment Plant  was  used  in  both  experiments.  The  soils 
and  sludge  were  analyzed  for  cadmium  and  chro- 


mium and  mixed  in  various  proportions.  Results 
obtained  from  the  soil  column  studies  showed  a 
tendency  to  an  increase  in  the  soil  concentration  of 
Cr  with  time.  No  measurable  trace  of  Cd  was 
found.  The  distribution  coefficients  were  deter- 
mined and  used  in  the  Lapidus-Amundson  model 
transport  equation  to  predict  heavy  metal  concen- 
trations through  soils  due  to  sludge  application. 
The  results  obtained  from  a  computer  simulation  of 
the  application  of  sludge  to  soil  showed  that  ad- 
sorption of  the  metal  by  the  soil  takes  place  and 
migration  of  the  metals  was  predicted  to  be  a  very 
slow  process.  (See  also  W87-06455)  (Author's  ab- 
stract) 
W87-06460 


APPLICATION  OF  222-RN  IN  MEASURING 
GROUNDWATER  DISCHARGE  TO  THE 
MARTHA  BRAE  RTVER,  JAMAICA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
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MODELING  OF  SOLUTE  TRANSPORT 
THROUGH  GROUND-WATER  SYSTEMS, 

Dames  and  Moore,  Golden,  CO. 
A.  Prakash,  and  P.  Sherlock. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  150-153,  1  fig,  5  ref. 

Descriptors:  *Model  studies,  *Groundwater  move- 
ment, *Solute  transport,  'Path  of  pollutants,  Math- 
ematical models,  Mathematical  equations,  Simula- 
tion analysis,  Hydraulic  properties,  Conductivity, 
Porosity,  Hydraulic  head. 

Analytical  solutions  to  model  the  transport  of  mis- 
cible  contaminants  through  groundwater  systems 
are  presented.  Some  of  the  sources  of  groundwater 
contamination  include  buried  containers  of  indus- 
trial wastes;  seepage  from  evaporation  ponds, 
septic  tanks,  bogs,  or  irrigated  fields;  and  injection 
wells  used  for  the  disposal  of  wastewater.  Sophisti- 
cated finite-element  and  finite-dispersion  of  con- 
taminants released  in  a  groundwater  system  by 
transient  or  continuous  sources.  These  models  have 
been  designed  to  simulate  spatially  varying  hydrau- 
lic properties  of  the  porous  medium,  e.g.,  hydraulic 
conductivity,  porosity,  dispersivity,  saturated 
thickness,  and  hydraulic  head.  In  most  field  situa- 
tions, such  detailed  information  is  not  available  and 
the  modeler  is  constrained  to  perform  a  prelimi- 
nary conservative  analysis  assuming  uniform  flow 
in  an  isotropic  homogeneous  porous  medium  with 
invariant  porosity,  dispersivity,  and  saturated 
thickness.  The  simplified  solutions  presented  are 
useful  for  such  situations.  These  solutions  include 
steady  and  non-steady-state  transport  of  contami- 
nants in  rectangular  and  radial  flow  fields.  (See 
also  W87-06455)  (Lantz-PTT) 
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SPATIAL  AND  TEMPORAL  DISTRIBUTION 
OF  SULFIDE  AND  REDUCED  METALS  IN 
THE  TAJXWATER  OF  NARROWS  DAM  (LAKE 
GREESON),  ARKANSAS, 

Ouachita  Baptist  Univ.,  Arkadelphia,  AR.  Dept.  of 

Chemistry. 

J.  Nix. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Army  Corps  of 

Engineers,  Waterways  Experiment  Station,  Vicks- 

burg,  MS.  Technical  Report  E-86-14,  November 

1986.  Final  Report.  103  p,  15  fig,  4  tab,  18  ref,  2 

append. 

Descriptors:  *Path  of  pollutants,  *Tailwater,  ♦Aer- 
ation, 'Narrows  Dam,  'Lake  Greeson,  'Arkansas, 
'Sulfides,  'Heavy  metals,  Spatial  distribution, 
Temporal  distribution,  Iron,  Manganese,  Reser- 
voirs, Lakes. 

Water  quality  problems  in  tailwater  areas  are  fre- 
quently related  to  water  quality  conditions  in  the 
reservoir.  Of  particular  concern  are  elevated  con- 
centrations of  sulfide  and  reduced  metals,  such  as 
iron  and  manganese.  Field  investigations  at  Nar- 


rows Dam  (Lake  Greeson),  located  on  the  Little 
Missouri  River  in  southwest  Arkansas,  document 
temporal  and  spatial  patterns  in  the  distribution  of 
sulfide  and  reduced  metals  within  and  below  a 
hydropower  reservoir.  Laboratory  experiments  in- 
volving reaeration  of  anoxic  hypolimnetic  waters 
were  conducted  to  evaluate  factors  influencing  the 
oxidation  of  various  reduced  metals.  These  results 
are  compared  with  field  observations.  (Author's 
abstract) 
W87-06518 


CE-QUAL-Rl:  A  NUMERICAL  ONE-DIMEN- 
SIONAL MODEL  OF  RESERVOHt  WATER 
QUALITY:  USER'S  MANUAL. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 
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NAPHTHALENE  BIODEGRADATION  IN  EN- 
VIRONMENTAL MICROCOSMS:  ESTIMATES 
OF  DEGRADATION  RATES  AND  CHARAC- 
TERIZATION OF  METABOLITES, 

National  Center  for  Toxicological  Research,  Jef- 
ferson, AR. 

M.  A.  Heitkamp,  J.  P.  Freeman,  and  C.  E. 
Cerniglia. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  1,  p  129-136,  January 
1987.  7  fig,  1  tab,  48  ref. 

Descriptors:  'Metabolites,  'Fate  of  pollutants, 
'Pollutant  identification,  'Biodegradation,  'Sedi- 
ments, 'Naphthalene,  Degradation,  Hydrocarbons, 
Microbiological  studies,  Agricultural  chemicals, 
Ecological  effects,  Mineralization,  Bacteria,  Heter- 
otrophic bacteria,  Chromatography,  Radioactivity, 
Thin  layer  chromatography,  Gas  chromatography, 
Mass  spectrometry,  Ecosystems,  Arkansas,  Texas, 
Population  exposure. 

Naphthalene  biodegradation  was  investigated  in 
microcosms  containing  sediment  and  water  collect- 
ed from  three  ecosystems,  two  of  which  were 
located  in  Arkansas  and  one  in  Texas,  which 
varied  in  past  exposure  to  anthropogenic  and  pe- 
trogenic  chemicals.  Mineralization  half-lives  for 
naphthalene  in  microcosms  ranged  from  2.4  weeks 
in  sediment  chronically  exposed  to  petroleum  hy- 
drocarbons to  4.4  weeks  in  sediment  from  a  pris- 
tine environment.  Microbiological  analysis  of  sedi- 
ments indicated  that  hydrocarbon-utilizing  micro- 
bial populations  also  varied  among  ecosystems  and 
were  5  to  12  times  greater  in  sediment  after  chron- 
ic petrogenic  chemical  exposure  than  in  sediment 
from  an  uncontaminated  ecosystem.  Sediment  from 
an  ecosystem  exposed  to  agricultural  chemicals 
had  a  mineralization  half-life  of  3.2  weeks  for  naph- 
thalene and  showed  about  a  30-fold  increase  in 
heterotrophic  bacterial  populations  in  comparison 
to  uncontaminated  sediments,  but  only  a  2-  to  3- 
fold  increase  in  hydrocarbon-degrading  bacteria. 
Analysis  of  organic  solvent-extractable  residues 
from  the  microcosms  by  high-pressure  liquid  chro- 
matography detected  polar  metabolites  which  ac- 
counted for  1  to  3%  of  the  total  radioactivity. 
Purification  of  these  residues  by  thin-layer  chroma- 
tography and  further  analysis  by  gas  chromatogra- 
phy-mass  spectrometry  indicated  that  cis-l,2-dihy- 
droxy-l,2-dihydronaphthalene,  1-naphthol,  salicyl- 
ic acid,  and  catechol  were  metabolites  of  naphtha- 
lene. These  results  provide  useful  estimates  for  the 
rates  of  naphthalene  mineralization  in  different  nat- 
ural ecosystems  and  on  the  degradative  pathway 
for  microbial  metabolism  of  naphthalene  in  fresh- 
water and  estuarine  environments.  (Author's  ab- 
stract) 
W87-06545 


CARBON      INTERRELATIONSHH'S      IN      A 
SMALL  AQUATIC  ECOSYSTEM, 

Bucknell  Univ.,  Lewisburg,  PA.  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  2H. 
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STUDIES   ON   FOUR   STREAMS    ENTERING 
TOLO  HARBOUR,  HONG  KONG  IN  RELA- 
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TION  TO  THEIR  IMPACT  ON  MARINE 
WATER  QUALITY, 

Hong  Kong  Univ.  Dept.  of  Botany. 

I.  J.  Hodgkiss,  and  B.  S.  S.  Chan. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  2,  p  185-212,  December  1986.  14  fig,  7  tab,  37 

ref. 

Descriptors:  'Streams,  *Tolo  Harbor,  •Self-purifi- 
cation, 'Water  pollution  control,  'Harbors, 
•Water  pollution  sources,  'Hong  Kong,  Eutroph- 
ication,  Farm  wastes,  Turbidity,  Chlorophyll, 
Water  quality  standards,  Coliforms,  Nitrogen, 
Phosphorus,  Pollution  load. 

Tolo  Harbor,  a  nearly  land-locked  sea  inlet  in 
Hong  Kong,  52  sq  miles  in  size,  has  reached  a  stage 
where  pollution  loading  exceeds  receptive  capac- 
ity. The  major  sources  of  this  load  are  the  streams 
entering  the  harbor.  Three  of  the  four  major 
streams  investigated  were  badly  polluted  by  organ- 
ic matter  as  seen  from  their  turbidity,  nitrogen  and 
orthophosphate  phosphorus  loading,  their  BOD 
values  and  bacterial  content.  The  major  source  of 
this  organic  matter  is  human  sewage,  with  agricul- 
tural animal  wastes  also  contributing  importantly. 
The  possibility  of  self  purification  is  dubious  given 
the  short  lengths  of  the  rivers  and  the  degree  of 
human  influence.  Unless  measures  are  taken  to 
reduce  the  organic  loading  of  these  streams,  condi- 
tions in  Tolo  Harbor  will  further  deteriorate.  Data 
for  the  study  was  collected  bimonthly  for  fourteen 
months.  (Author's  abstract) 
W87-06558 


COMPARISON    OF   SOME    PHYSICOCHEM- 
ICAL     PARAMETERS      OF     HUMIC     SUB- 
STANCES ISOLATED  FROM  THREE  DIFFER- 
ENT AQUATIC  ECOSYSTEMS, 
Polish  Academy  of  Sciences,   Poznan.   Dept.  of 
Agrobiology  and  Forestry. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06561 


SOME  EUROPEAN  PERSPECTIVES  ON  PRE- 
VENTION OF  LEAKS  FROM  UNDERGROUND 
PETROLEUM  STORAGE  SYSTEMS, 

M.  Moreau. 

Ground  Water  Monitoring  Review  GWMRDU 

Vol.  7,  No.  1,  p  45-48,  Winter  1987.  5  fig. 

Descriptors:  'Water  pollution  sources,  •Ground- 
water pollution,  'Design  standards,  'Storage 
tanks,  Petroleum  products,  Coatings,  Europe,  Reg- 
ulations, Testing  procedures,  Environmental  pro- 
tection, Asphalt,  Epoxy  resins,  Gasoline. 

The  threat  posed  to  groundwater  resources  by 
leaking  underground  petroleum  storage  tanks  has 
only  recently  been  recognized  in  the  U.S.,  whereas 
several  European  countries  have,  over  the  past  20 
years,  developed  practical  experience  in  effective 
prevention  of  such  leaks.  The  author  briefly  sur- 
veys the  current  tank  installation  practices  and 
regulatory  requirements  in  West  Germany,  France, 
the  Netherlands,  and  England.  Tank  standards, 
piping,  pumps,  and  overfill  protection  are  dis- 
cussed for  each  country.  There  is  no  single  'Euro- 
pean' approach  to  underground  petroleum  storage. 
However,  storage  standards  are  uniform  within  a 
country,  regardless  of  ownership  or  use  of  the 
storage  facility.  Fiberglass  tanks  are  not  much  used 
in  Europe.  In  the  countries  for  which  information 
is  available  (Germany  and  France),  pressure  stand- 
ards for  tanks  are  29.4  and  44  psi  respectively 
(tanks  in  the  U.S.  are  built  to  withstand  5  psi).  The 
use  of  asphalt  as  a  tank  coating  is  common  except 
in  France,  where  epoxy  is  used.  Domed-end  tanks 
arethe  standard  in  Germany  and  France.  (Airone- 
PTT) 
W87-06568 


SUBSURFACE  VENTING  OF  VAPORS  EMA- 
NATING FROM  HYDROCARBON  PRODUCT 
ON  GROUND  WATER, 

Radian  Corp.,  Austin,  TX. 

W.  L.  Crow,  E.  P.  Anderson,  and  E.  M.  Minugh. 

Ground  Water  Monitoring  Review  GWMRDU 

Vol.  7,  No.  1,  p  51-57,  Winter  1987.  6  fig,  3  tab,  2 

ref. 

Descriptors:  •Hydrocarbons,  'Petroleum  products, 
•Water  pollution  control,  'Path  of  pollutants, 
♦Venting,  'Water  pollution  treatment,  *Soil  gases, 
•Groundwater  pollution,  Optimization,  Accidents, 
Vadose  water,  Soil  porosity,  Performance  evalua- 
tion. 

The  results  of  an  API-sponsored  pilot-scale  subsur- 
face venting  system  study  are  presented.  The  effec- 
tiveness of  forced  venting  techniques  in  controlling 
and  removing  hydrocarbon  vapors  from  a  subsur- 
face formation  was  evaluated.  Both  qualitative  and 
quantitative  sampling  and  analytical  procedures 
were  developed  to  measure  hydrocarbon  vapors 
extracted  from  the  soil.  Vapor  recovery  and  equiv- 
alent liquid  product  recovery  rates  were  measured 
at  each  test  cell  evacuation  rate.  Two  identical  test 
cells  were  installed.  Each  cell  contained  16  vapor 
monitoring  probes  spaced  at  distances  of  from  4  to 
44  feet  from  a  vapor  extraction  (vacuum)  well. 
Each  cell  was  also  configured  with  two  air  inlet 
wells  to  allow  atmospheric  air  to  enter  the  subsur- 
face formation.  The  vapor  monitoring  probes  were 
installed  at  three  discrete  elevations  above  the  cap- 
illary zone.  In  situ  vapor  samples  were  obtained 
periodically  from  these  probes  measure  changes  in 
vapor  concentration  and  composition  while  ex- 
tracting vapors  from  the  vacuum  well  at  three 
different  flow  rates  (18.5,  22.5,  and  39.8  scfm).  In 
situ  vapor  samples  were  analyzed  using  a  portable 
gas  chromatograph.  Vacuum  levels  were  also 
measured  at  each  vapor  sampling  probe  and  at  the 
vacuum  well.  The  techniques  evaluated  here  offer 
an  alternative  approach  to  controlling  or  eliminat- 
ing spilled  or  leaked  hydrocarbons  from  sand  or 
gravel  formations  of  high  porosity  and  moderate 
permeability.  These  techniques  may  also  augment 
conventional  liquid  recovery  methods.  The  data 
collected  will  be  useful  in  optimizing  subsurface 
venting  systems  for  removing  and  controlling  hy- 
drocarbon vapors  in  soil.  The  results  indicate  that 
pulsed  venting  techniques  may  offer  a  cost-effec- 
tive means  of  controlling  or  eliminating  hydrocar- 
bon vapors  in  soil.  (Author's  abstract) 
W87-O6570 


VACUUM  AND  PRESSURE  TEST  METHODS 
FOR  ESTIMATING  HYDRAULIC  CONDUC- 
TIVITY, 

NUS  Corp.,  Pittsburgh,  PA.  Cyrus  Wm.  Rice  Div. 
For  primary  bibliographic  entry  see  Field  2F 
W87-06569 


INTERPRETATION  OF  GAS  CHROMATO- 
GRAPHIC DATA  IN  SUBSURFACE  HYDRO- 
CARBON INVESTIGATIONS, 

Amoco  Corp.,  Tulsa,  OK. 

For  primary  bibliographic  entry  see  Field  5A. 
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NATURAL  ATTENUATION  OF  AROMATIC 
HYDROCARBONS  IN  A  SHALLOW  SAND  AQ- 
UIFER, v 

Waterloo  Univ.  (Ontario).  Dept.  of  Earth  Sciences 
J.  F.  Barker,  G  C.  Patrick,  and  D.  Major. 
Ground  Water  Monitoring  Review  GWMRDU 
Vol.  7,  No.  1,  p  64-71,  Winter  1987.  9  fig,  1  tab,  18 
ref. 

Descriptors:  'Path  of  pollutants,  *Groundwater 
pollution,  *Petroleum  products,  'Sand  aquifers, 
•Biodegradation,  'Aromatic  compounds,  Migra- 
tion, Sand,  Biological  oxygen  demand,  Kinetics. 

Inadvertent  release  of  petroleum  products  such  as 
gasoline  into  the  subsurface  can  initiate  ground 
water  contamination,  particularly  by  the  toxic, 
water  soluble  and  mobile  gasoline  components, 
benzene,  toluene,  and  the  xylenes  (BTX).  To  exam- 
ine the  processes  controlling  the  rate  of  movement 
and  the  persistence  of  BTX  in  the  aquifer,  water 
containing  about  7.6  g/1  total  BTX  was  introduced 
below  the  water  table  and  the  migration  of  con- 
taminants through  a  sandy  aquifer  was  monitored 
using  a  dense  sampling  network.  BTX  components 
migrated  slightly  slower  than  the  ground  water 
due  to  sorptive  retardation.  Essentially  all  the  in- 
jected mass  of  BTX  was  lost  within  434  days  due 
to  biodegradation.  Rates  of  mass  loss  were  similar 


for  all  monoaromatics;  benzene  was  the  only  com- 
ponent to  persist  beyond  270  days.  Laboratory 
biodegradation  experiments  produced  similar  rates, 
even  when  initial  BTX  concentration  varied.  Ex- 
erting control  over  BTX  biodegradation  was  the 
availability  of  dissolved  oxygen.  Decreasing  mass 
loss  rates  over  time  observed  in  the  field  experi- 
ment are  not  likely  due  to  first-order  degradation 
rates,  but  rather  to  the  persistence  of  small  frac- 
tions of  BTX  mass  in  anoxic  layers.  (Author's 
abstract) 
W87-06572 


PRACTICAL  APPLICATION  OF  MULTI- 
PHASE  TRANSPORT  THEORY  TO  GROUND 
WATER  CONTAMINATION  PROBLEMS, 

EA  Engineering,  Science,  and  Technology,  Inc. 

Lafayette,  CA. 

R.  E.  Hinchee,  and  H.  J.  Reisinger. 

Ground  Water  Monitoring  Review  GWMRDU 

Vol.  7,  No.  1,  p  84-92,  Winter  1987.  7  fig,  4  tab,  8 

ref. 

Descriptors:  *Soil  physical  properties,  •Hydrocar- 
bons, *Path  of  pollution,  *Transport,  •Groundwat- 
er pollution,  Soil  gases,  Gasoline,  Seepage,  Petrole- 
um products,  Physicochemical  properties,  Theo- 
retical analysis,  Aromatic  compounds,  Subsurface 
water,  Distribution. 

Subsurface  hydrocarbon  transport  is  a  complex 
problem.  Typically,  hydrocarbons  introduced  into 
ground  water  systems  are  a  mixture  of  compounds, 
each  with  unique  physicochemical  properties.  De- 
pending on  the  nature  of  both  the  site  and  the 
hydrocarbons,  contaminant  transport  may  take 
place  in  the  bulk  liquid  hydrocarbon,  ground 
water,  or  the  vapor  phase.  It  is  possible,  through 
examination  of  the  distribution  of  hydrocarbons, 
coupled  with  a  knowledge  of  their  physicochem- 
ical properties  to  determine  the  predominant  trans- 
port mechanisms  operating  on  a  site.  An  under- 
standing of  the  transport  mechanisms  is  of  tremen- 
dous importance  in  contamination  assessment, 
source  identification,  prediction  of  contaminant 
fate  and  transport,  and  effective  design  of  remedial 
actions.  A  brief  description  of  transport  theory  is 
included,  and  two  case  histories  illustrate  its  appli- 
cation. (Airone-PTT) 
W87-06575 


EXAMINATION  OF  THE  FATE  OF  NIGERIAN 
CRUDE  OIL  IN  SURFACE  SEDIMENTS  OF 
THE  HUMBER  ESTUARY  BY  GAS  CHROMA- 
TOGRAPHY AND  GAS  CHROMATOGRAPHY- 
MASS  SPECTROMETRY, 

Newcastle  upon  Tyne  Univ.  (England).  Organic 
Geochemistry  Unit. 

D.  M.  Jones,  S.  J.  Rowland,  and  A.  G  Douglas. 
International  Journal  of  Environmental  Analytical 
Chemistry  IJEAA9,  Vol.  24,  No.  3,  p  227-247 
1986.  6  fig,  3  tab,  34  ref. 

Descriptors:  •Fate  of  pollutants,  *Estuaries, 
•Crude  oil,  'Surface  sediments,  'Gas  chromatog- 
raphy, 'Mass  spectrometry,  'Biodegradation,  Hy- 
drocarbons, Oil  spills,  Estuanan  sediments,  Interti- 
dal  sediments,  Sediment  cores,  Tracers,  Sandy 
sediments. 

The  hydrocarbon  composition  of  surface  sediment 
at  two  lithologically  different  sites  in  the  Humber 
Estuary  were  examined  by  gas  chromatography 
and  gas  chromatography-mass  spectrometry.  Lab- 
oratory biodegradation  studies  were  carried  out 
using  a  method  which  involved  the  addition  of 
crude  oil  to  a  fresh  surface  sediment-seawater 
slurry.  The  sediments  were  sampled  5,  7,  and  12 
months  after  the  accidental  spillage  of  6000  tons  of 
a  Nigerian  light  crude  oil  into  the  estuary  from  the 
tanker  Sivand.  The  occurrence  of  distinctive 
marker  compounds  in  the  Nigerian  oil  faciliated 
the  identification  of  residues  of  the  ship's  cargo  in 
the  sediments  up  to  12  months  after  the  spill. 
Chromatograms  revealed  several  other  sources  of 
hydrocarbon  contribution  to  the  sediments  includ- 
ing those  from  algae,  higher  plants  and  fossil  fuel 
combustion  products.  Field  observations  and  labo- 
ratory studies  indicated  that  the  latter  compounds 
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were  less  readily  biodegraded  in  sediments  than 
the  oil-derived  hydrocarbons.  (Author's  abstract) 
W87-06590 


FATE  OF  ATRAZTNE  AND  TRIFLURALIN 
FROM  AN  INDUSTRIAL  WASTE  DUMPING 
AT  THE  LLOBREGAT  RIVER.  PRESENCE  IN 
FISH,  RAW  AND  FINISHED  WATER, 

Instituto    de    Quimica    Bio-Organica,    Barcelona 

(Spain). 

J.  Rivera,  J.  Caixach,  M.  De  Torres,  and  F. 

Ventura. 

International    Journal    of   Analytical    Chemistry 

IJEAA9,  Vol.  24,  No.  3,  p  183-191,  1986.  5  fig,  1 

tab,  Href. 

Descriptors:  'Fishkill,  *Fate  of  pollutants,  'Pollut- 
ant identification,  *Atrazine,  'Trifluraline,  •Indus- 
trial wastewater,  *Llobregat  River,  *  Barcelona, 
Fish,  Herbicides,  Gas  chromatography,  Mass  spec- 
troscopy, Tissue  analysis.  Pesticides,  Raw  water, 
Carp,  Wastewater,  Organic  compounds. 

Analysis  carried  out  after  fish  mortality  in  an  in- 
dustrial area  in  the  neighborhood  of  the  Llobregat 
River,  water  supplier  for  Barcelona  and  its  area 
identified  two  herbicides,  atrazine  and  trifluralin,  in 
the  industrial  sewage  wastewaters  from  various 
factories,  one  at  least  of  which  manufactured  pesti- 
cides. The  fate  of  these  herbicides  is  followed  in 
fish  (dorsal  muscle),  raw  water  entering  the  water 
works  plant  and  tap  water.  Analyses  by  GC,  GC 
MS  DS  and  mass  fragmentography  were  em- 
ployed. Other  compounds  detected  were  dodecyl- 
benzenes,  nonylpehnols,  and  nonylphenolmonoeth- 
oxylates.  Qualitative  analyses  of  liver  and  dorsal 
muscle  of  dead  carps  led  us  to  identify  trifluralin  as 
well  as  nonylphenols  and  nonylphenolmonoethox- 
ylates  in  the  dorsal  muscle.  Atrazine  and  trifluara- 
lin  were  identified  in  extracts  of  raw  water.  (Au- 
thor's abstract) 
W87-06592 


SULFUR  CONSTITUENTS  IN  SOILS  AND 
STREAMS  OF  A  WATERSHED  IN  THE 
ROCKY  MOUNTAINS  OF  ALBERTA, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

M.  J.  Mitchell,  M.  B.  David,  D.  G.  Maynard,  and 

S.  A.  Telang. 

Canadian  Journal  of  Forest  Research  CJFRAR, 

Vol.  16,  No.  2,  p  315-320,  April  1986.  2  fig,  3  tab, 

36  ref. 

Descriptors:  'Sulfur,  'Streams,  *Rocky  Mountains 
watersheds,  'Path  of  pollutants,  'Organic  sulfur, 
♦Sulfur  compounds,  'Sulfates,  'Alberta,  Canada, 
'Marmot  Basin,  Soils,  Ion  chromatography, 
Atomic  emission  spectrophotometry,  Carbon- 
bonded  sulfur,  Ester  sulfate,  Calcium,  Magnesium, 
Carbon,  Mineral  weathering,  Forest  ecosystems. 

The  importance  of  organic  and  inorganic  sulfur 
constituents  in  a  mountain  watershed  in  Alberta 
was  ascertained,  and  whether  organic  sulfur  is 
transferred  through  streams  was  determined.  Phos- 
phate extractable  and  water  extractable  sulfate 
were  obtained  by  shaking  the  soil  for  1  h  in  a  10:1 
solution  to  soil  ratio  with  either  phosphate  or 
deionized  water,  respectively.  Solution  sulfate  was 
determined  using  an  ion  chromatograph.  Nonsul- 
fate  inorganic  sulfur  was  assayed  by  Zn-HCl  re- 
duction. In  water  samples,  sulfate  was  determined 
using  an  ion  chromatograph  with  an  anion  suppres- 
sor column.  Total  S,  Ca,  and  Mg  in  the  water 
samples  was  determined  by  vacuum  inductively 
coupled  plasma  atomic  emission  spectrometer. 
Total  S  in  soils  ranged  from  2.5  to  49.8  micromol/ 
g  dry  mass;  carbon-bonded  S  and  ester  sulfate  were 
tile  dominant  S  constituents,  with  sulfate  ranging 
from  0.1  to  8.1%  of  total  S.  Organic  S  was  12-21% 
of  total  S  in  stream  waters.  High  concentrations  of 
sulfate,  Ca,  Mg,  and  C  in  streams  were  due  to 
mineral  weathering.  Atmospheric  inputs  of  S  at 
Marmot  Creek  were  much  less  important  than  in 
forest  ecosystems  subject  to  acidic  deposition.  A 
tentative  budget  demonstrated  the  importance  of 
weathering  and  organic  S  in  this  watershed.  Anal- 
ysis of  one  tributary  along  an  elevation  gradient 
indicated  that  a  portion  of  the  sulfate  was  retained 
within  the  terrestrial  portion  of  the  ecosystem  in 


organic  forms.  The  dynamics  of  these  organic  S 
constituents  exert  a  major  influence  on  S  flux  in 
some  forest  ecosystems  as  a  result  of  their  role  in 
mineralization  and  immobilization  processes.  (Au- 
thor's abstract) 
W87-06601 

5C.  Effects  Of  Pollution 


EFFECTS  OF  CADMIUM  ON  THE  LIFE 
CYCLE  OF  ASELLUS  AQUATICUS  (L.)  AND 
PROASELLUS  COXALIS  DOLLF.  (CRUSTA- 
CEA, ISOPODA), 

Naples   Univ.    (Italy).    Dipt.    Genetica,    Biologia 

Generale  e  Molecolare. 

M.  de  Nicola  Giudici,  L.  Migliore,  and  S.  M. 

Guarino. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  1,  p  45-54,  January  1986.  4  fig,  4  tab,  16 

ref. 

Descriptors:  'Water  pollution  effects,  'Crusta- 
ceans, 'Isopods,  'Cadmium,  'Toxicity,  Life 
cycles,  Aquatic  ecosystems,  Population  exposure, 
Sublethal  levels,  Alkalinity,  Heavy  metals. 

The  effects  of  Cd(2-)-)  on  Asellus  aquatic  us  and 
Proasellus  coxalis  were  studied  in  static  tests,  con- 
ducted separately  on  females,  males,  and  juveniles. 
ST50  (survival  of  50%  of  test  individuals)  compari- 
sons indicated  sensitivity  differences  in  the  two 
species  and  respectively  among  females,  males,  and 
juveniles.  Juveniles  born  from  parents  bred  in  sub- 
lethal Cd(2+)  concentrations  had  greater  sensitivi- 
ty than  their  parents.  Water  hardness  was  ineffec- 
tive on  Cd(2+)  tolerance.  The  importance  of  de- 
termining the  toxicity  of  a  pollutant  on  different 
stages  of  the  life  cycle  and  on  subsequent  genera- 
tions in  evaluating  the  poisoning  effects  on  an 
ecosystem  is  discussed.  (Author's  abstract) 
W87-05939 


EVALUATION  OF  THE  SENSITIVITY  OF 
MARINE  HETEROTROPHIC  BACTERIA  TO 
ZINC  AND  CADMIUM  BY  THE  ANTIBIO- 
GRAM  METHOD.  ANALYSIS  OF  THE  CON- 
CORDANCE BETWEEN  MINIMAL  INHIBITO- 
RY CONCENTRATIONS  AND  INHIBITION 
ZONES  ON  SOLID  MEDIUM  (MESURE  DE  LA 
SENSIBILITE  DES  BACTERLES  MARINES  HE- 
TEROTROPHES  AU  ZINC  ET  AU  CADMIUM 
PAR  LA  METHODE  DE  L'ANTIBIOGRAMME. 
ANALYSE  DE  LA  CONCORDANCE  ENTRE 
LES  CONCENTRATIONS  MINTMALE  INHIBI- 
TRICES  ET  LES  ZONES  D'LNHIBmON  SUR 
MILIEU  SOLIDE), 

Institut  National  de  la  Sante  et  de  la  Recherche 
Medicale,  Paris  (France). 
M.  J.  Gauthier,  J.  P.  Breittmayer,  V.  A. 
Breittmayer,  R.  L.  Clement,  and  G.  N.  Flatau. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  6,  p  335-340,  June  1986.  2  fig,  5  tab,  16 
ref. 

Descriptors:  'Water  pollution  effects,  'Bioindica- 
tors,  'Sensitivity,  'Bioassay,  'Zinc,  'Cadmium, 
'Antibiogram  method,  'Toxicity,  'Marine  bacte- 
ria, Bacterial  physiology,  Bacterial  analysis,  Heavy 
metals,  Cultures. 

Sensitivity  of  bacteria  to  heavy  metals  can  be 
estimated  by  diffusion  in  solid  media  or  dilution  in 
liquid  or  solid  media.  Antibiograms  can  only  be 
used  for  metals  if  well  standardized  and  grounded 
on  the  knowledge  of  the  concordance  between 
inhibitory  zones  and  minimal  inhibitory  concentra- 
tions measured  in  liquid  media.  This  concordance 
was  analyzed  for  Cd  and  Zn,  with  several  marine 
bacteria.  It  largely  depends  on  whether  the  inhibi- 
tory zones  were  read.  The  relationship  between 
the  minimal  inhibitory  concentration  and  width  of 
the  inhibition  zones  was  log-linear  for  both  metals. 
A  semi-quantitative  scheme  is  proposed  for  inter- 
preting antibiograms,  using  cellulose  disks  in  de- 
fined cultural  conditions.  (Author's  abstract) 
W87-05955 


ENVIRONMENTAL    IMPACTS    OF    SEWAGE 
SLUDGE  APPLIED  TO  CROPLAND, 


National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

For  primary  bibliographic  entry  see  Field  5E. 

W87-05989 


SUCCESSION  THEORY,  EUTROPHICATION, 
AND  WATER  QUALITY  MANAGEMENT, 

Loyola  Univ.  of  Chicago,  IL.  Dept.  of  Natural 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05994 


PHYSICO-CHEMICAL  CONDITIONS  OF 
WATER  IN  THE  RIVER  KSHIPRA  (INDIA)  TO 
DETERMINE  FISH  PRODUCTIVITY, 

Vikram  Univ.,  Ujjain  (India).  School  of  Studies  in 

Zoology. 

A.  B.  Saxena,  and  R.  Sehgal. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  28,  No.  2/3,  p  179-196,  1986.  13 

fig,  21  ref. 

Descriptors:  'Physicochemical  properties,  'India, 
♦Fish  management,  'Rivers,  'Productivity, 
'Stream  fisheries,  'Water  pollution  effects,  Popu- 
lations, Fish  populations,  Fisheries,  Oxygen,  Dis- 
solved oxygen,  Biological  oxygen  demand,  Chemi- 
cal oxygen  demand,  Carbon  dioxide,  Trace  ele- 
ments, Distribution,  Temporal  distribution,  Mon- 
soons, Wastewater,  Industrial  wastewater,  Tem- 
perature, Turbidity,  Physical  properties,  Chemical 
properties. 

Physicochemical  conditions  at  six  sampling  stations 
on  the  river  Kshipra  (India)  were  analyzed  at 
monthly  intervals  to  evaluate  changes  in  the  water 
quality  relevant  to  fish  productivity.  Temperature, 
dissolved  oxygen  (DO),  biological  oxygen  demand 
(BOD),  chemical  oxygen  demand  (COD),  turbidi- 
ty, total  solids,  total  alkalinity,  phenolphthalein 
alkalinity,  chloride,  total  hardness,  calcium,  mag- 
nesium, and  pH  were  measured.  Water  quality 
showed  a  considerable  change  throughout  the 
year,  indicating  the  productivity  level  of  aquatic 
organisms.  Data  for  DO,  BOD,  COD,  dissolved 
C02,  and  trace  elements  like  Ca  and  Mg  indicate 
an  appreciable  fall  in  productivity  during  the 
summer,  related  to  a  decrease  in  fish  production 
and  availability  of  fish  seed  during  the  monsoon 
period.  Studies  reveal  that  the  decrease  in  produc- 
tivity is  mainly  due  to  pollutants  brought  through 
sewage  and  industrial  discharge  from  the  river 
Khan  mixing  with  the  river  water.  (Author's  ab- 
stract) 
W87-05997 


RESPONSE  OF  AQUATIC  VEGETATION  TO 
SEDIMENTATION  DOWNSTREAM  FROM 
RD7ER  CHANNELISATION  WORKS  IN  ENG- 
LAND AND  WALES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

For  primary  bibliographic   entry  see  Field   5G. 

W87-O6O02 


ROLE  OF  SALINITY  IN  THE  DEVELOPMENT 
OF  PHYTOPHTHORA  ROOT  ROT  OF 
CITRUS, 

California  Univ.,  Davis.  Dept.  of  Vegetable  Crops. 
N.  S.  Blaker,  and  J.  D.  MacDonald. 
Phytopathology  PHYTAJ,  Vol.  76,  No.  10,  p  970- 
975,  October  1986.  4  fig,  2  tab,  27  ref. 

Descriptors:  'Salinity,  'Plant  pathology,  'Citrus 
fruits,  'Plant  diseases,  'Water  pollution  effects, 
•Phytophthora,  'Fungi,  'Root  growth,  Pathology, 
Diseases,  Seedlings,  Culturing  techniques,  Growth, 
Plant  physiology,  Irrigation  effects. 

A  field  survey  of  the  Coachella  Valley,  CA  indi- 
cated that  root  rot  of  citrus,  caused  by  Phytophth- 
ora parasitica,  increased  with  increasing  soil  salini- 
ty. When  rootstock  seedlings  were  grown  hydro- 
ponically  in  the  greenhouse  and  exposed  briefly  to 
high  levels  of  salinity  (EC  =  22  dS/m)  before 
inoculation,  those  of  the  sweet  orange  cultivar 
Pineapple  were  predisposed  to  severe  root  rot, 
whereas  those  of  the  citrange  cultivar  Troyer  were 
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unaffected.  However,  Troyer  seedlings  grown  for 
nine  weeks  in  soil  salinized  to  an  electrical  conduc- 
tivity of  3-4  dS/m  and  infested  with  P.  parasitica 
had  30%  of  their  total  root  length  decayed  by 
Phytophthora,  whereas  plants  in  infested  nonsaline 
soil  showed  only  10%  decay.  Similar  results  were 
obtained  with  Pineapple  sweet  orange  seedlings  at 
even  lower  levels  of  soil  salinity.  Total  root 
growth  and  production  of  new  roots  by  Troyer 
seedlings  was  greatly  inhibited  in  saline  soil.  The 
results  suggest  that  reduced  root  growth,  as  well  as 
predisposition,  may  contribute  to  the  severe  root 
rot  observed  under  saline  field  conditions.  (Au- 
thor's abstract) 
W87-O6O10 


SIGNIFICANCE  OF  THE  TAURINE-GLYCINE 

RATIO  AS  AN  INDICATOR  OF  STRESS, 

Kiel  Univ.  (Germany,  F.R.).   Inst,   fuer  Meeres- 

kunde. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06023 


EFFECTS  OF  CHOLINESTERASES  OF  RAIN- 
BOW TROUT  EXPOSED  TO  ACEPHATE  AND 
METHAMDDOPHOS, 

California  Univ.,  Davis.  Dept.  of  Clinical  Patholo- 
gy- 

J.  G.  Zinkl,  P.  J.  Shea,  R.  J.  Nakamoto,  and  J. 
Callman. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  22-28, 
January  1987.  2  fig,  3  tab,  14  ref. 

Descriptors:  'Enzymes,  *Fish  physiology,  'Pesti- 
cide toxicity,  •Water  pollution  effects,  'Acephate, 
•Trout,  Organophosphorus  pesticides,  Toxicity, 
Pesticides,  Fish,  Insecticides,  Tissue  analysis, 
Chromatography,  Animal  physiology,  Population 
exposure,  Sublethal  effects,  Survival. 

The  effect  of  various  concentrations  of  acephate 
on  brain  cholinesterase  (ChE)  was  studied  in  rain- 
bow trout.  Similar  information  was  obtained  for 
methamidophos  because  of  the  possibility  for  ace- 
phate to  be  deacylated  to  form  that  compound. 
Brain  ChE  was  found  to  be  depressed  (38.2%)  in 
trout  exposed  for  24  hours  to  400  mg/1  acephate, 
but  not  significantly  in  trout  exposed  to  100  mg/1. 
After  24  hours  in  uncontaminated  water,  brain 
ChE  was  still  depressed  in  the  400  mg/1  trout. 
Plasma  ChE  was  depressed  in  both  groups  of  trout 
even  after  being  in  uncontaminated  water  for  24 
hours.  Liver  and  brain  concentrations  of  acephate 
were  higher  in  trout  killed  immediately  after  expo- 
sure than  in  those  killed  after  24  hours  in  unconta- 
minated water,  except  in  the  brains  of  the  400  mg/1 
fish.  Brain  ChE  activity  remained  depressed  for 
eight  days  after  24  hours  of  exposure  to  25  mg/1 
methamidophos  and  for  15  days  after  24  hours  of 
exposure  to  400  mg/1.  It  is  concluded  that  the  level 
of  depression  that  suggests  poisoning  by  either 
compound  studies  is  greater  than  70%,  since  both 
compounds  inhibited  brain  ChE  at  least  this  much 
in  some  trout  even  though  no  trout  died.  However, 
the  persistent  ChE  depression  suggests  that  suble- 
thal effects  may  occur,  causing  death  indirectly. 
(See  also  W87-O6025)  (Doria-PTT) 
W87-06024 


BRAIN  CHOLINESTERASE  ACTIVITY  OF 
RAINBOW  TROUT  POISONED  BY  CAR- 
BARYL, 

California  Univ.,  Davis.  Dept.  of  Clinical  Patholo- 
gy- 

J.  G.  Zinkl,  P.  J.  Shea,  R.  J  Nakamoto,  and  J. 
Callman. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  29-35, 
January  1987.  1  fig,  2  tab,  16  ref. 

Descriptors:  •Enzymes,  »Fish  physiology,  *Trout, 
•Pesticide  toxicity,  »Carbaryl,  *Water  pollution 
effects.  Toxicity,  Carbamate  pesticides,  Insecti- 
cides, Chromatography,  Tissue  analysis,  Fish, 
Animal  physiology,  Population  exposure,  Bioindi- 
cators. 

The  toxicity  of  carbaryl  to  rainbow  trout  was 
studied,  with  particular  attention  to  brain  cholines- 


terase (ChE)  depression.  All  fish  exposed  to  car- 
baryl in  the  LC50  test  had  depressed  brain  ChE 
activities.  Minimum  depression  in  a  trout  that  died 
was  61%,  and  most  fish  that  died  had  brain  ChE 
depression  greater  than  85%.  Fish  exposed  to  the 
highest  concentrations  of  carbaryl  exhibited  the 
greatest  brain  ChE  depression.  Significant  depres- 
sion was  present  up  to  24  hours  after  exposure 
ended.  Concentrations  of  carbaryl  in  the  livers  of 
the  trout  exposed  for  24  hours  to  various  levels  of 
carbaryl  ranged  from  0.10  to  0.26  micrograms/g. 
Concentrations  in  the  brain  were  0.10  to  0.63  mi- 
crograms/g; the  fish  exposed  to  the  higher  concen- 
trations had  the  lowest  brain  residues.  It  is  con- 
cluded that  brain  ChE  activity  can  be  used  to 
diagnose  poisoning  of  trout  by  carbaryl.  Since 
brain  ChE  activity  returns  to  normal  within  48 
hours  after  exposure,  monitoring  of  fish  in  field 
applications  should  be  conducted  soon  after  car- 
baryl application.  (See  also  W87-06024)  (Doria- 
PTT) 
W87-06025 


EFFECTS  OF  ALDICARB  ON  THE  BLOOD 
AND  TISSUES  OF  A  FRESHWATER  FISH, 

Kumaun  Univ.,  Naini  Tal  (India).  Dept.  of  Zoolo- 
gy- 

J.  Pant,  H.  Tewari,  and  T.  S.  GUI. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.   38,  No.    1,  p  36-41, 
January  1987.  1  tab,  23  ref. 

Descriptors:  *Aldicarb,  *Water  pollution  effects, 
•Pesticide  toxicity,  'Carbamate  pesticides,  •Blood, 
•Fish  physiology,  *Tissue  analysis,  Fish,  Toxicity, 
Pesticides,  Insecticides,  Animal  physiology,  Popu- 
lation exposure. 

Changes  in  the  hematological  and  biochemical  pro- 
file were  studied  in  a  freshwater  fish  (Barbus  con- 
chonius)  exposed  chronically  to  a  commercial  for- 
mulation of  aldicarb.  Results  showed  moderate 
polycythemia  (35.3  and  15.2%  increase  over  con- 
trols) together  with  a  rise  in  hemoglobin  (Hb) 
content.  The  hematocrit  (Hct)  showed  27.7  and 
29.1%  increase  over  control  values  after  15  and  30 
days,  respectively.  It  is  concluded  that  hypoxemia 
may  trigger  an  exodus  of  erythrocytes  from  the 
hemopoietic  loci  in  an  attempt  to  compensate  for 
the  reduced  oxygen-carrying  capacity  of  the 
blood.  A  marked  influence  was  also  detected  on 
the  body  lipid  profile.  A  significant  hypercholes- 
terolemia occurred  after  both  15  and  30  days  of 
exposure,  although  the  increase  in  liver  and  ovary 
cholesterol  was  more  pronounced  at  15  days. 
(Doria-PTT) 
W87-O6026 


ACUTE  TOXICITY  OF  NTTROFURAZONE  TO 
CHANNEL  CATFISH,  ICTALURUS  PUNCTA- 
TUS,  AND  GOLDFISH,  CARASSIUS  AURATUS, 

Auburn  Univ.,  AL.  Dept.  of  Fisheries  and  Allied 

Aquacultures. 

M.  L.  Wise,  C.  L.  Stiebel,  and  J.  M.  Grizzle. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.   38,  No.   1,  p  42-46, 

January  1987.  2  fig,  10  ref. 

Descriptors:  'Toxicity,  'Catfish,  •Fish  physiology, 
•Goldfish,  'Nitrofurazone,  'Water  pollution  ef- 
fects, Drugs,  Mortality,  Tissue  analysis,  Fish  dis- 
eases, Population  exposure. 

The  acute  toxicity  of  nitrofurazone,  a  compound 
found  to  be  effective  against  external  and  internal 
infections  of  fish,  was  tested  on  channel  catfish  and 
goldfish  fingerlings.  LC50  values  for  catfish  ranged 
from  84  mg/1  for  four  hours  to  19  mg/1  for  48 
hours;  the  48-hour  LC01  was  13.5  mg/1.  LC50 
values  for  goldfish  ranged  from  178  mg/1  for  seven 
hours  to  71  mg/1  for  96  hours;  the  48-hour  LC01 
was  48.4  mg/1.  Inflammation  was  evident  in  the 
epidermis  of  catfish  exposed  to  17  mg/1  for  48 
hours.  After  100  hours,  there  was  focal  epidermal 
necrosis,  and  alarm  substance  cells  were  atrophied 
or  missing.  The  musculature  was  edematous  and 
the  muscle  cell  nuclei  were  enlarged.  Treated 
goldfish  dying  during  the  first  48  hours  of  exposure 
had  more  mucus  on  their  gills  than  did  controls. 
Hydropic  degeneration  and  partial  detachment  of 
pharyngeal  epithelium  and  edema  of  the  gill  lamel- 


lae occurred  in  some  specimens,  although  no  skin 
lesions  were  apparent.  It  is  concluded  that  thera- 
peutic levels  of  nitrofurazone  (5-10  mg/1)  would  be 
safe  for  channel  catfish  even  under  the  low  dis- 
solved oxygen  conditions  used  in  the  tests;  goldfish 
can  tolerate  much  higher  concentrations.  (Doria- 
PTT) 
W87-06027 


DIET  AND  REPRODUCTIVE  SUCCESS  OF 
BLUEGILL  RECOVERED  FROM  EXPERI- 
MENTAL PONDS  TREATED  WITH  ATRA- 
ZINE, 

Kansas  Univ.,  Lawrence.  Experimental  and  Ap- 
plied Ecology  Program. 

W.  D.  Kettle,  F.  deNoyelles,  B.  D.  Heacock,  and 
A.  M.  Kadoum. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  47-52, 
January  1987.  3  tab,  15  ref.  EPA  Project 
R806641010  and  Kansas  Water  Resources  Re- 
search Inst.  Project  A-092-KAN. 

Descriptors:  'Water  pollution  effects,  'Pesticide 
toxicity,  'Bluegills,  'Atrazine,  'Diets,  'Herbicides, 
•Fish  physiology,  Ecological  effects,  Toxicity, 
Pesticides,  Fish,  Reproduction,  Population  expo- 
sure, Macrophytes,  Ponds,  Photosynthesis,  Preda- 
tion. 

The  effects  of  atrazine  on  macrophyte  and  bluegill 
sunfish  populations  were  studied  in  experimental 
ponds  at  the  Nelson  Environmental  Study  area 
near  Lawrence,  KS.  Aquatic  communities  were 
exposed  to  a  commercial  formulation  of  atrazine  at 
active  ingredient  concentrations  of  20  micro- 
grams/1, 500  micrograms/1,  and  zero.  The  number 
of  young  retrieved  from  atrazine  treated  ponds  was 
significantly  less  than  from  control  ponds.  Bluegill 
from  control  ponds  had  significantly  more  prey 
items  in  their  stomachs  than  fish  from  treated 
ponds,  with  control  pond  fish  averaging  25.6  food 
items  per  stomach  compared  to  3.8  and  5.7  for  fish 
from  20  and  500  micrograms/1  treatments,  respec- 
tively. Moreover,  food  items  in  control  pond  fish 
stomachs  represented  a  significantly  greater 
number  of  taxomonic  groups.  The  macrophyte 
community  in  treated  ponds  was  noticeably  re- 
duced relative  to  controls  throughout  the  summer; 
relative  to  control  ponds,  20  micrograms/1  ponds 
had  a  90%  reduction  in  macrophyte  coverage  and 
500  micrograms/1  ponds  had  a  >  95%  reduction. 
Treated  ponds  also  had  fewer  species  of  macro- 
phytes. These  responses  are  from  both  direct  and 
indirect  effects  of  atrazine  on  pond  ecosystems.  It 
is  concluded  that  macrophyte  communities  were 
directly  affected  through  inhibition  of  photosyn- 
thesis, while  bluegill  young  suffered  from  the  ef- 
fects of  the  resultant  depauperate  diet.  (Doria- 
PTT) 
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POLYCYCLIC  AROMATIC  HYDROCARBON 
METABOLISM  EM  MULLETS,  CHELON  LA- 
BROSUS,  TREATED  BY  POLYCHLORINATED 
BD7HENYLS, 

Bordeaux- 1  Univ.,  Talence  (France).  Lab.  of  Food 

Toxicology. 

For  primary  bibliographic  entry  see  Field  5B. 
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HEMATOLOGICAL  EVALUATION  OF  LEAD 
INTOXICATION  IN  MALLARDS, 

Florida  Univ.,  Gainesville.  Dept.  of  Physiological 

Sciences. 

M.  Mautino,  and  J.  U.  Bell. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.   1,  p  78-85, 

January  1987.  3  fig,  1  tab,  20  ref. 

Descriptors:  *Water  pollution  effects,  'Bioindica- 
tors,  'Lead,  'Mallards,  'Waterfowl,  'Animal 
physiology,  'Toxicity,  Birds,  Heavy  metals,  En- 
zymes, Tissue  analysis,  Bioaccumulation,  Blood, 
Accumulation,  Population  exposure. 

Critical  biochemical  alterations  resulting  from  lead 
exposure  are  investigated  in  the  mallard  duck  to 
evaluate  their  usefulness  as  indicators  of  environ- 
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mental  lead  exposure.  The  activity  of  delta-amino- 
levulinic  acid  dehydratase  (delta-ALAD)  was 
found  to  be  maximally  inhibited  in  lead-dosed  mal- 
lards at  one  week  after  dosing,  gradually  returning 
to  near  normal  levels  after  seven  weeks.  The  log  of 
delta-ALAD  activity  was  inversely  correlated 
with  blood  lead  concentration.  However,  delta- 
ALAD  is  inhibited  to  a  low  and  constant  level 
when  blood  lead  is  equal  to  or  greater  than  0.02 
micro-M,  so  elevated  blood  lead  concentrations 
beyond  this  threshold  cannot  be  distinguished.  In- 
creases in  free  erythrocyte  protoporphyrin  (FEP) 
concentrations  became  significant  when  lead  con- 
centration in  mallard  blood  exceeds  2.90  micro-M, 
so  that  changes  in  this  hematopoietic  intermediate 
are  much  less  sensitive  to  low  levels  of  lead  expo- 
sure. Blood  concentrations  of  FEP  in  lead-dosed 
mallards  was  highest  after  one  week,  gradually 
decreasing  to  normal  at  five  weeks.  The  log  of 
FEP  concentration  showed  a  stronger  (positive) 
correlation  with  blood  lead  concentration  than  did 
delta-ALAD.  It  is  concluded  that  alterations  in 
heme  synthesis  may  provide  a  better  indicator  of 
toxic  response  to  lead  than  measurements  of  blood 
or  bone  lead  concentrations.  (Doria-PTT) 
W87-06032 


EFFECT  OF  CADMIUM  ON  OVIPOSITION 
AND  EGG  VIABILITY  IN  CHIRONOMUS  RI- 
PARIUS  (DIPTERA:  CHIRONOMTDAE), 

University  of  Wales  Inst,  of  Science  and  Technolo- 
gy, Cardiff.  Dept.  of  Applied  Biology. 
K.  A.  Williams,  D.  W.  J.  Green,  D.  Pascoe,  and  D. 
E.  Gower. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  86-90, 
January  1987.  2  fig,  12  ref.  EEC  Grant 
ENV.773.UK.H. 

Descriptors:  *Reproduction,  *Cadmium,  *Water 
pollution  effects,  *Toxicity,  *Bioindicators, 
*Midges,  'Eggs,  *Survival,  *Insect  behavior, 
Aquatic  insects,  Aquatic  animals,  Insects,  Heavy 
metals,  Behavior,  Water  quality,  Water  pollution, 
Population  exposure,  Cultures,  Embryos. 

The  extent  of  selection  by  Chironomus  riparius 
females  between  a  range  of  cadmium  solutions  as 
sites  for  oviposition  was  investigated,  along  with 
the  effect  of  cadmium  on  egg  hatching.  Newly 
emerged  adult  midges  were  collected  from  a  labo- 
ratory culture  and  exposed  to  cadmium  solutions  at 
0.3,  30,  100,  and  300  mg/1.  Higher  numbers  of  egg 
ropes  were  laid  in  control  and  the  two  lower 
concentrations  of  cadmium  than  in  solutions  of  100 
and  300  mg/1,  indicating  that  female  Chironomus 
discriminate  between  different  concentrations  of 
cadmium  or  some  related  physical/chemical  pa- 
rameter. However,  it  is  concluded  that  their  detec- 
tion is  relatively  insensitive  and  would  not  lead  to 
avoidance  of  solutions  acutely  toxic  to  early  instar 
larvae.  Exposure  of  egg  ropes  to  cadmium  after 
complete  formation  in  control  water  had  no  effect 
on  embryonic  development,  although  exposure  to 
cadmium  of  eggs  separated  from  their  gelatinous 
matrix  reduced  the  percentage  hatching  from  80- 
100%  to  60%.  It  is  concluded  that,  while  the  egg 
stage  is  extremely  resistant  to  cadmium  toxicity, 
exposure  during  oviposition  reduces  and  prevents 
complete  development  of  embryos.  (Doria-PTT) 
W87-06033 


COMPARATIVE  TOXICOLOGICAL  STUDY 
ON  PIKE  (ESOX  LUCIUS  L.)  FROM  THE 
RIVER  RHINE  AND  RIVER  LAHN, 

Marburg  Univ.  (Germany,  F.R.).  Inst,  of  Toxicol- 
ogy and  Pharmacology. 

G.  Koss,  E.  Schuler,  B.  Arndt,  J.  Seidel,  and  S. 
Sfiubcrt 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  1,  p  1- 
9,  April  1986.  3  fig,  2  tab,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Organic 
compounds,  'Heavy  metals,  'Pike,  'Rhine  River, 
•Lahn  River,  Pollutants,  Fish,  Rivers,  Environ- 
mental effects,  Morphology,  Biochemistry,  Halo- 
gens, Lead,  Mercury,  Copper,  Zinc,  Cadmium, 
Porphyrins,  Distribution  patterns,  Enzymes,  Tissue 
analysis,  Comparison  studies. 

The  influence  of  environmental  pollutants  on  mor- 
phological and  hepatic  biochemical  parameters  of 


mature  pike  from  the  rivers  Rhine  and  Lahn  was 
investigated.  Liver  content  of  aromatic  organoha- 
logen  compounds  in  Rhine  pike  was  up  to  40  times 
higher  than  found  in  pike  from  the  Lahn.  Lead  and 
mercury  residues  in  Rhine  pike  liver  tissue  were 
about  twice  as  high  as  in  Lahn  pike.  Copper  and 
zinc  contents  were  comparatively  higher  in  Lahn 
pike.  Cadmium  occurred  in  about  equal  concentra- 
tion in  both  groups.  Interrelations  between  body 
weight  and  age,  between  body  length  and  age, 
between  body  weight  and  body  length,  and  be- 
tween liver  weight  and  body  weight  in  both 
groups  revealed  no  influence  by  xenobiotics.  Dis- 
tribution pattern  of  hepatic  porphyrins  in  the 
Rhine  pike  differed  significantly  from  that  in  the 
Lahn  pike.  The  in  vitro  activity  of  the  uroporphyr- 
inogen decarboxylase  of  pike  from  the  Rhine  River 
was  markedly  lower  than  in  pike  from  the  Lahn 
River.  (Author's  abstract) 
W87-06036 


TOXICITY  OF  COPPER  COMPLEXES  TO  THE 
MARINE  DIATOM  NTTZSCHIA  CLOSTER- 
IUM, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,     Sutherland    (Australia).    Div.    of 

Energy  Chemistry. 

T.  M.  Florence,  and  J.  L.  Stauber. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  1,  p 

1 1-26,  April  1986.  9  tab,  46  ref. 

Descriptors:  'Water  pollution  effects,  'Copper 
compounds,  'Diatoms,  'Toxicity,  'Algal  growth, 
•Photosynthesis,  Pollutants,  'Seawater,  Algae, 
Ions,  Proteins,  Copper,  Heavy  metals,  Enzymes, 
Oxidation. 

Copper  ions  initially  bind  to  Nitzschia  with  a  sta- 
bility constant,  Beta  sub  1,  in  the  range  log  Beta 
sub  1  <  13  >  10,  a  value  which  precludes  sulfur 
bonding  and  suggests  involvement  of  a  membrane 
protein.  Although  the  algal  growth  rate  in  sea 
water  was  halved  by  20  micrograms  Cu/1,  photo- 
synthesis was  not  affected  until  the  copper  concen- 
tration was  above  100  micrograms  Cu/1.  This  de- 
coupling of  growth  and  photosynthesis  did  not 
occur  to  the  same  extent  with  other  algae  species 
tested,  and  it  is  proposed  that  it  results  from  an 
intracellular  reaction  between  Cu(2+)  and  gluta- 
thione (GSH),  leading  to  a  lowering  of  the  ratio  of 
reduced  to  oxidized  glutathione  (GSH/GSSG)  and 
suppression  of  mitosis.  Water-soluble  ligands  gen- 
erally decreased  the  toxicity  of  copper,  whereas 
lipid-soluble  copper  complexes  were  highly  toxic. 
Oxine,  2,9-dimethyl-l,10-phenanthroline,  and  pyri- 
dyl-  and  thiazolyl-hydroxyazo  compounds  formed 
exceptionally  toxic  complexes.  The  toxicity  of 
many  redox-active  compounds  and  their  copper 
complexes  appears  due,  at  least  in  part,  to  the 
intracellular  generation  of  hydrogen  peroxide 
during  oxidation  of  these  compounds,  an  effect 
exacerbated  by  the  ability  of  copper  to  inhibit 
catalase.  Hydrogen  peroxide  is  highly  toxic  to- 
wards marine  algae,  and  may  be  a  natural  growth- 
inhibiting  factor.  Hydroxyl  radicals,  generated  in- 
tracellularly  from  a  mixture  of  hydrogen  peroxide 
and  the  lipid-soluble  thiol,  cysteine,  were  also  ex- 
tremely toxic.  However,  when  hydroxy  radicals  or 
superoxide  radicals  were  generated  extracellularly, 
no  effect  on  growth  rate  was  observed,  even 
though  singlet  oxygen  did  seriously  reduce 
growth.  (Author's  abstract) 
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USE  OF  MARINE  BENTHIC  'KEY*  SPECIES 
ON  ECOTOXICOLOGICAL  TESTING:  AM- 
PHIURA  FILTFORMIS  (O.F.  MULLER) 
(ECHINODERMATA:  OPHIUROIDEA), 

University  Coll.,  Galway  (Ireland).  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  see  Field  5A. 
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AVOIDANCE  RESPONSE  OF  GROUPS  OF  JU- 
VENILE BROOK  TROUT,  SALVELINUS  FON- 
TINALIS  TO  VARYING  LEVELS  OF  ACIDITY, 

Concordia     Univ.,     Loyola     Campus,     Montreal 

(Quebec).  Water  Pollution  Research  Lab. 

S.  C.  J.  Pedder,  and  E.  J.  Maly. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  2,  p 


111-119,  June  1986.  3  fig,  2  tab,  24  ref. 

Descriptors:  'Acidity,  'Avoidance  behavior,  'Fish 
behavior,  'Acidic  water,  'Trout,  'Water  pollution 
effects,  Pollutants,  Fish,  Behavior,  Hydrogen  ion 
concentration,  Population  exposure. 

Avoidance  responses  of  juvenile  brook  trout,  Sal- 
velinus  fontinalis  were  evaluated  by  exposing  sepa- 
rate groups  of  20  test  individuals  to  a  choice  of 
untreated  (pH  7.4)  or  decarbonated  acidic  waters 
at  varying  pH  levels  (4.0,  5.0,  5.5,  6.0).  Fish  behav- 
ior during  the  96-h  test  period  was  recorded  with  a 
video  camera  placed  above  a  two-chambered  artifi- 
cial stream  apparatus.  Results  were  recorded  over 
cumulative  24-h  periods  (1-24,  25-48,  49-72,  and  73- 
96  h)  and  over  the  entire  test  period.  Significant 
avoidance  (P  <  0.05)  of  acidic  waters  did  not 
occur  until  fish  had  a  choice  of  neutral  water  and 
test  water  at  pH  5.0,  thus  the  avoidance  threshold 
for  brook  trout  would  lie  between  pH  5.0  and  5.5. 
The  lower  pH  levels  (4.0,  5.0  and  5.5)  were  found 
to  affect  social  interactions  between  the  test  indi- 
viduals. No  mortalities  occurred  during  any  of  the 
control  and  test  periods.  (Author's  abstract) 
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COMPARISONS  OF  SEVERAL  STRUCTURE- 
TOXICITY  RELATIONSHIPS  FOR  CHLORO- 
PHENOLS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biological 

Sciences. 

M.  P.  Moulton,  and  T.  W.  Schultz. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  2,  p 

121-128,  June   1986.    1   fig,   5  tab,    16  ref.   EPA 

Research  agreement  R-810791-01-00. 

Descriptors:  'Mathematical  models,  'Toxicity, 
•Chlorophenols,  'Structure-activity  relationships, 
'Data  interpretation,  'Statistical  models,  Pollut- 
ants, Structure,  Molecular  structure,  Mathematical 
studies,  Statistical  analysis,  Statistical  methods,  Re- 
gression analysis,  Least  squares  method,  Predic- 
tion. 

Using  previously  obtained  data,  the  toxic  response 
of  chlorophenols  from  10  different  test  systems 
was  compared.  These  systems  used  various  experi- 
mental protocols  including  phylogenetically  di- 
verse test  species.  The  best  statistical  model  for 
explaining  variation  in  toxic  response  (log  TR) 
with  changes  in  hydrophobicity  (log  K  sub  ow) 
was  a  traditional  analysis  of  covariance  model. 
This  model  consists  of  a  set  of  parallel  lines  corre- 
sponding to  the  different  test  systems.  The  y-inter- 
cepts  for  these  lines  fell  into  four  clearly  defined 
subgroups.  The  groups  revealed  by  least-squares 
means  analysis  included  static  fish  systems,  non- 
static  fish  systems,  eukaryotic  unicellular  systems, 
and  prokaryotic  unicellular  systems.  In  general,  the 
toxic  response  of  a  given  chlorophenol  in  one 
system  could  be  used  to  predict  its  toxic  response 
in  other  systems  regardless  of  species  or  the  experi- 
mental protocol.  (Wood-PTT) 
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COMPARATIVE  TOXICITY  OF  NITRITE  TO 
FRESHWATER  FISHES, 

Southwest  Texas  State  Univ.,  San  Marcos.  Aquatic 

Station. 

J.  R.  Tomasso. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  2,  p 

129-137,  June  1986.  5  fig,  2  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Nitrites, 
•Toxicity,  'Chlorides,  'Fish  physiology,  Pollut- 
ants, Fish,  Sunfish,  Catfish,  Bass,  Lethal  limit, 
Mortality,    Hemoglobin,    Methemoglobin,    Toler- 


The  toxicity  of  nitrite  to  several  species  of  fresh- 
water fishes  was  determined  and  the  underlying 
physiological  mechanisms  which  account  for  dif- 
ferent toxicity  among  species  were  investigated. 
Green  sunfish  (Lepomis  cyanellus)  was  the  most 
resistant  species  studied  while  the  channel  catfish 
(Ictalurus  punctatus)  was  the  least  resistant. 
Ninety-six  hour  median  lethal  concentrations  cor- 
related significantly  with  both  the  percentage  of 
hemoglobin    in    the    methemoglobin    form    and 
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plasma  nitrite  concentrations  among  species. 
Plasma  nitrite  levels  also  correlated  significantly 
with  percent  methemoglobin.  Environmental  chlo- 
ride did  not  increase  the  tolerance  of  largemouth 
bass  (Microptems  salmoides)  to  nitrite  toxicity  as  it 
did  for  channel  catfish.  These  results  indicate  that 
plasma  nitrite  concentrations  in  various  species 
depend  on  the  discriminatory  ability  of  the  active 
transport  system  in  fish  gills  which  ordinarily 
transports  chloride  ions.  (Author's  abstract) 
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SKIN  MUCOUS  CELL  RESPONSE  TO  ACID 
STRESS  IN  MALE  AND  FEMALE  BROWN 
BULLHEAD  CATFISH,  ICTALURUS  NEBULO- 
SUS  (LESUEUR), 

West   Virginia   Univ.    Medical   Center,    Morgan- 
town.  Dept.  of  Anatomy. 
E.  M.  Zuchelkowski,  R.  C.  Lantz,  and  D.  E. 
Hinton. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  3,  p 
139-148,  August  1986.  3  fig,  3  tab,  28  ref.  DOI 
Project  A-037-WVU. 

Descriptors:  'Acid  stress,  'Mucosubstance, 
•Water  pollution  effects,  "Acidity,  'Fish  physiolo- 
gy, •Epidermis,  Catfish,  Acids,  Stress,  Hydrogen 
ion  concentration,  Sulfuric  acid,  SchifTs  reagent, 
Fish,  Population  exposure. 

Exposure  of  brown  bullhead  catfish  Ictalurus  nebu- 
losus  (Lesueur)  to  water  made  acid  in  pH  by 
addition  of  dilute  sulfuric  acid,  removed  a  sexual 
dimorphism  observed  in  mucosubstance-containing 
cells  of  control  epidermis.  When  stained  by  the 
alcian  blue-periodic  acid  SchifFs  reagent  technique 
for  acidic  and  neutral  mucosubstances,  positive 
cells  in  control  males  are  seen  primarily  at  the 
external  surface.  A  few  mucosubstance-containing 
cells  are  observed  in  the  basal  regions.  By  contrast, 
skin  of  control  female  brown  bullheads  appears  to 
contain  far  more  mucosubstance.  Morphometric 
analysis  of  skin  reacted  by  the  above  technique  for 
mucosubstance  revealed  the  following:  (1)  mucous 
cells  of  control  females  are  more  than  twice  as 
large  as  those  of  control  males;  (2)  48  hours  after 
initiation  of  acid  stress  (pH  5.7-3.8)  both  sexes 
respond  with  hyperplasia  of  mucous  cells;  (3)  more 
severe  acid  stress  (pH  5.2-3.8)  leads  to  hypertrophy 
of  mucous  cells  in  epidermis  of  males.  Preliminary 
observation  concerning  development  of  the  re- 
sponse indicate  that  an  initial  increase  in  mucosub- 
stance occurs  throughout  the  entire  epidermis  by 
48  h.  This  increase  is  followed  by  movement  of 
mucous  cells  toward  the  surface  and  eventual  re- 
lease of  mucosubstance.  After  3  or  4  days  of  expo- 
sure, the  majority  of  mucous  cells  appear  within 
the  upper  one-third  of  the  epidermis.  Endocrine 
factors  possibly  mediating  mucosubstance  in  con- 
trol and  acid-stressed  epidermis  are  discussed.  (Au- 
thor's abstract) 
W87-06042 


RELATIONSHIP  BETWEEN  CHRONIC  TOX- 
ICITY AND  BIOACCUMULATION  OF 
COPPER,  CADMIUM  AND  ZINC  AS  AFFECT- 
ED BY  WATER  HARDNESS  AND  HUMIC 
ACTO, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
R.  W.  Winner,  and  J.  D.  Gauss. 
Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  3,  p 
149-161,  August  1986.  7  fig,  30  ref.  EPA  Coopera- 
tive agreement  809224010. 

Descriptors:  •  Water  pollution  effects,  *Path  of  pol- 
lutants, 'Toxicity,  •Bioaccumulation,  *Heavy 
metals,  •Hardness,  'Chemical  properties,  'Humic 
acids,  *Daphnids,  Pollutants,  Accumulation, 
Copper,  Cadmium,  Zinc,  Acids,  Ions,  Aquatic  ani- 
mals. 

Using  daphnids,  the  effects  of  water  hardness  and 
humic  acid  (HA)  on  the  chronic  toxicity  and 
bioaccumulation  of  Cu,  Cd  and  Zn  were  evaluated. 
Although  changes  in  water  hardness  and  HA  con- 
centration changed  bioaccumulation  or  toxicity,  or 
both,  of  each  of  the  three  metals,  there  was  no 
consistent  relationship  between  changes  in  toxicity 
and  changes  in  bioaccumulation.  Only  for  Cu  in 
hard  water  was  there  a  positive  correlation  be- 
tween toxicity  and  bioaccumulation.  The  uptake  of 


65Zn  by  molted  exoskeletons  suggests  that  changes 
in  water  chemistry  do  indeed  modify  the  bioavaila- 
bility of  metals  as  would  be  expected.  That  is,  an 
increase  in  the  concentration  of  Ca(2  +  )  or 
Mg(2  +  )  or  the  increased  chelation  of  metals  by 
HA  should  decrease  bioavailability.  The  complex 
storage,  transformation  and  excretion  processes  in 
multicellular  animals,  however,  result  in  there 
being  a  poor  correlation  among  bioavailability  , 
bioaccumulation  and  toxicity.  (Author's  abstract) 
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ACUTE  LETHAL  TOXICITY  OF  HYDROCAR- 
BONS AND  CHLORINATED  HYDROCAR- 
BONS TO  TWO  PLANKTONIC  CRUSTA- 
CEANS: THE  KEY  ROLE  OF  ORGANISM- 
WATER  PARTITIONING, 

Toronto  Univ.  (Ontario).  Inst,  for  Environmental 
Studies. 

S.  Abernethy,  A.  M.  Bobra,  W.  Y.  Shiu,  P.  G. 
Wells,  and  D.  Mackay. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  3,  p 
163-174,  August  1986.  2  fig,  1  tab,  26  ref. 

Descriptors:  'Water  pollution  effects,  'Hydrocar- 
bons, 'Chlorinated  hydrocarbons,  'Mathematical 
models,  'Crustaceans,  'Toxicity,  Pollutants,  Mo- 
lecular structure,  Saline  water,  Freshwater,  Lethal 
limit,  Mortality,  Solubility,  Chemical  properties, 
Organism-water  partitioning,  Model  studies,  Math- 
ematical equations,  Mathematical  studies,  Median 
tolerance  limit. 

The  acute  toxicities  of  38  hydrocarbons  and  chlor- 
inated hydrocarbons  were  determined  for  two 
planktonic  crustaceans,  freshwater  Daphnia  magna 
and  saltwater  Artemia.  In  both  cases  median  lethal 
concentrations  (LC  50  values)  at  48  h  and  24  h, 
respectively,  were  strongly  correlated  with  aque- 
ous solubility,  there  being  little  direct  dependence 
on  chemical  structure.  In  the  case  of  solid  chemi- 
cals, it  is  suggested  that  the  appropriate  correlating 
solubility  is  that  of  the  subcooled  liquid  chemical, 
not  that  of  the  solid.  Many  solids  constrained  by 
low  water  solubility  are  thus  unable  to  achieve 
concentrations  sufficient  to  cause  acute  toxicity  to 
the  test  organisms.  It  is  hypothesized  that  acute 
toxicity  is  non-selective  and  is  controlled  by  orga- 
nism-water partitioning  so  that  each  hydrocarbon 
group  may  contribute  equally  to  toxicity  and  no 
single  group  of  hydrocarbons  is  the  dominant  toxi- 
cant. The  partitioning  characteristics  are  expressed 
in  two  mathematical  models  which  relate  the  LC 
50  to  the  chemical  properties  of  solubility  and 
molar  volume.  (Author's  abstract) 
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ACUTE  ACID  EXPOSURE  OF  RAINBOW 
TROUT,  SALMO  GAIRDNERI  RICHARDSON: 
EFFECTS  OF  ALUMINUM  AND  CALCIUM  ON 
ION  BALANCE  AND  HAEMATOLOGY, 

Centre  d'Etude  de  l'Energie  Nucleaire,  Mol  (Bel- 
gium). 

H.  E.  Witters. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  3,  p 
197-210,  August  1986.  4  fig,  1  tab,  43  ref. 

Descriptors:  'Water  pollution  effects,  'Trout, 
•Aluminum,  'Calcium,  'Fish  physiology,  'Acidic 
water,  Pollutants,  Fish,  Ions,  Ion  balance,  Hema- 
tology, Acidic  water,  Acids,  Toxicity,  Population 
exposure. 

Rainbow  trout,  acclimated  to  low  environmental 
calcium  (38  micro  Eq/1)  were  acutely  exposed  to 
either  acid  water  (pH  4.1)  or  acid  water  with 
aluminum  (350  micrograms/1)  for  3.5  h.  The  expo- 
sure to  Al  in  acid  water  provoked  a  massive  whole 
body  loss  of  sodium,  chloride  and  potassium  which 
was  twice  as  high  as  in  fish  exposed  to  acid  water. 
It  is  demonstrated  that  the  branchial  ion  loss  in- 
creased, while  the  urinary  ion  loss  remained  the 
same  in  acid  +  Al  conditions  compared  to  control 
conditions.  The  presence  of  higher  ambient  Ca- 
levels  (190  micro  Eq/1)  had  no  moderating  effect 
on  the  toxicity  of  Al  to  the  ion  balance.  Plasma  ion 
levels  and  plasma  osmolality  declined  in  Al-ex- 
posed  fish,  indicating  a  possible  disturbance  of  the 
osmotic  equilibrium  between  the  intracellular  and 
extracellular  compartments.  This  phenomenon 
could  also  give  rise  to  a  swelling  of  the  red  blood 


cells,  thus  explaining  the  observed  higher  hemato- 
crit value  in  Al-exposed  trout.  (Author's  abstract) 
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PROPOSAL  FOR  THE  REDUCTION  OF 
ANIMAL  NUMBERS  REQUIRED  FOR  THE 
ACUTE  TOXICITY  TO  FISH  TEST  (LC  50  DE- 
TERMINATION), 

Huntingdon  Research  Centre  PLC  (England). 
For  primary  bibliographic  entry  see  Field  5A. 
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BEHAVIOURAL  RESPONSES  OF  STREAM- 
DWELLING  ACRONEURIA  LYCORIAS  (INS., 
PLECOPT.)  LARVAE  TO  METHOXYCHLOR 
AND  FENITROTHION, 

Department  of  Fisheries  and  Oceans,   Winnipeg 

(Manitoba).  Freshwater  Inst. 

E.  Scherer,  and  R.  E.  McNicol. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  4,  p 

251-263,  September  1986.  9  fig,  1  tab,  38  ref. 

Descriptors:  'Water  pollution  effects,  'Insecti- 
cides, 'Methoxychlor,  'Fenitrothion,  'Stoneflies, 
•Insect  behavior,  Pollutants,  Streams,  Stream  pol- 
lution, Larvae,  Behavior,  Distribution  patterns, 
Sublethal  effects,  Hydrocarbons,  Chlorinated  hy- 
drocarbons, Organophosphorus  pesticides,  Roseau 
River,  Birch  River,  Winnipeg,  Simulation,  Popula- 
tion expsoure. 

Laboratory  stream  channels  were  used  to  investi- 
gate responses  of  the  stream-dwelling  predatory 
stonefly,  Acroneuria  lycorias  (Ins.,  Plecopt.),  to 
single-pulse  applications  of  the  insecticides  meth- 
oxychlor and  fenitrothion.  The  larvae  were  col- 
lected in  the  Roseau  and  Birch  rivers  located 
within  100  km  of  Winnipeg  for  the  laboratory 
experiments  under  controlled  conditions  simulating 
essential  features  of  field  conditions.  Microhabitat 
preferences  under  unstressed  conditions  led,  in  ac- 
cordance with  field  observations,  to  distribution 
patterns  determined  by  thigmotaxis  and  phototaxis. 
Both  methoxychlor  and  fenitrothion  exposure  at 
sublethal  concentrations  caused  abandonment  of 
microhabitats,  associated  with  increased  locomotor 
activity  and  drift.  In  the  case  of  the  polychlorinat- 
ed  hydrocarbon  methoxychlor,  responses  were 
very  rapid  (starting  within  5  minutes)  and  sensitive 
(threshold  0.5-1.0  micrograms/1).  The  organophos- 
phate  fenitrothion  caused  less  pronounced  immedi- 
ate effects,  and  only  at  the  highest  concentration 
tested  (12  micrograms/1).  Delayed  responses  to 
fenitrothion  occurred  approximately  7-12  hours 
after  onset  of  exposure  to  spike  concentrations  of  8 
and  12  micrograms/1.  (Wood-PTT) 
W87-06047 


INTERACTIVE  EFFECTS  OF  WATER  HARD- 
NESS AND  HUMIC  ACTD  ON  THE  CHRONIC 
TOXICITY  OF  CADMIUM  TO  DAPHNIA 
PULEX, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Zoology. 
R.  W.  Winner. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  4,  p 
281-293,  September  1986.  5  fig,  4  tab,  35  ref.  EPA 
Cooperative  agreement  809224010. 

Descriptors:  'Synergistic  effects,  *Water  pollution 
effects,  "Toxicity,  'Bioaccumulation,  'Crusta- 
ceans, 'Cadmium,  'Chemical  properties,  'Hard- 
ness, 'Humic  acids,  'Daphnia,  Pollutants,  Heavy 
metals,  Acids,  Abortion,  Mortality,  Lethal  limit. 

The  interactive  effects  of  water  hardness  and 
humic  acid  on  the  chronic  toxicity  of  Cadmium  to 
the  freshwater  crustacean  Daphnia  pulex  was  eval- 
uated. The  chronic  toxicity  of  Cd  was  reduced  by 
an  increase  in  water  hardness  from  58  to  116  mg/1; 
a  further  increase  in  hardness  to  230  mg/1,  howev- 
er has  no  further  effect  on  Cd  toxicity.  The  most 
consistent  and  sensitive  index  of  chronic  Cd  stress 
was  the  abortion  of  young.  Based  on  this  index, 
0.75  or  1.50  mg/1  humic  acid  had  no  effect  on  the 
chronic  toxicity  of  Cd  in  either  the  soft  or  the 
medium-hard  test  waters.  This  was  also  true  for 
0.75  mg/1  humic  acid  in  hard  water;  however,  the 
addition  of  1.5  mg/1  humic  acid  to  hard  water 
resulted  in  an  increase  in  the  chronic  toxicity  of 
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Cd.  In  conjunction  with  Cd  exposures  greater  than 
the  chronic  no-effect  concentration,  the  addition  of 
either  0.75  or  1.50  mg  humic  acid  per  liter  to  water 
of  any  of  the  three  hardnesses  usually  increased  the 
mortality  rate  over  a  42-day  exposure  period.  The 
mechanism  by  which  humic  acid  increases  the 
abortion  rate  in  hard  water  and  increases  mortality 
rate  in  soft,  medium-hard  and  hard  water  is  un- 
known. (Wood-PTT) 
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INCREASED  AVAILABILITY  OF  CADMIUM 
TO  PERFUSED  RAINBOW  TROUT  (SALMO 
GAHtDNERI,  RICH.)  GILLS  IN  THE  PRES- 
ENCE OF  THE  COMPLEXING  AGENTS 
DJXTHYL  DITHIOCARBAMATE,  ETHYL 
XANTHATE  AND  ISOPROPYL  XANTHATE, 
Uppsala  Univ.  (Sweden).  Dept.  of  Zoophysiology. 
M.  Block,  and  P.  Part. 

Aquatic  Toxicology  AQTODG,  Vol.  8,  No.  4,  p 
295-302,  September  1986.  3  fig,  23  ref.  National 
Swedish  Environmental  Protection  Board  Grant 
5311295-9. 

Descriptors:  'Path  of  pollutants,  'Bioaccumula- 
tion,  'Pollutants,  *Water  pollution  effects,  •Cad- 
mium, *Chemical  complexes,  *Trout,  Fish  physiol- 
ogy, Heavy  metals,  Fish,  Complexing  agents,  In- 
dustrial wastes,  Gills,  Diethyl  dithiocarbamate, 
Ethyl  xanthate,  Isopropyl  xanthate,  Carbamates, 
Xanthates,  Ions,  Polarity,  Retention. 

Cadmium  transfer  through  and  retention  of  metal 
in  perfused  gill  tissue  from  rainbow  trout  (Salmo 
gairdneri)  was  studied  in  the  presence  of  three 
cadmium  complexing  agents;  DDC  (diethyl  dithio- 
carbamate), ethyl  xanthate  and  isopropyl  xanthate. 
The  complexes  formed  are  non-polar.  The  transfer 
of  complexed  cadmium  was  greater  than  the  trans- 
fer of  free  cadmium  ions.  The  retention  of  cadmi- 
um in  gill  tissue  was  increased  about  ten  times  in 
the  presence  of  each  of  the  two  xanthates.  Howev- 
er, the  retention  in  gill  tissue  was  not  altered  by 
DDC.  It  is  concluded  that  cadmium  uptake  in  fish 
gills  in  the  presence  of  complexing  agents  is  not 
simply  a  function  of  complexed  versus  free  metal. 
It  is  also  heavily  dependent  on  the  type  of  com- 
plexing agent  present.  (Author's  abstract) 
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EFFECTS  OF  ACIDD7ICATION  ON  THE  BE- 
HAVIORAL RESPONSE  OF  CRAYFISHES 
(ORCONECTES  VHULIS  AND  PROCAM- 
BARUS  ACUTUS)  TO  CHEMICAL  STIMULI, 

Boston  Univ.,  MA.  Marine  Biological  Lab. 

A.  J.  Tierney,  and  J.  Atema. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  1,  p  1- 

1 1,  October  1986.  2  fig,  2  tab,  35  ref. 

Descriptors:  'Water  pollution  effects,  *  Animal  be- 
havior, 'Crustaceans,  *Acidic  water,  'Chemical 
properties,  *  Crayfish,  Pollutants,  Behavior,  Acids, 
Acidity,  Chemical  stimuli,  Aquatic  animals,  Aquat- 
ic life,  Hydrogen  ion  concentration,  Amino  acids, 
Population  exposure. 

Laboratory  experiments  determined  how  crayfish 
respond  to  differing  concentrations  of  food-rele- 
vant chemicals  under  low  pH  conditions.  At  pH 
5.8  the  crayfishes  Orconectes  virilis  and  Procam- 
barus  acutus  responded  to  an  amino  acid  mixture 
with  antennule  and  feeding  movements.  Response 
intensity  increased  with  stimulus  intensity.  The  re- 
sponses were  significantly  reduced  in  both  species 
when  the  animals  were  held  for  48  h  in  acidified 
(pH  4.5  and  3.5)  water;  the  lower  the  pH,  the 
lower  the  responsiveness.  General  activity  and 
amount  of  food  actually  consumed,  however,  were 
not  affected  by  acidification.  O.  virilis  was  general- 
ly more  sensitive  to  acidification  than  P.  acutus. 
These  results  indicate  that  acid  exposure  may  inter- 
fere specifically  and  quantitatively  with  chemore- 
ceptive  processes  in  aquatic  crustaceans.  (Author's 
abstract) 
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SUBLETHAL  EFFECTS  OF  TETRAMETH- 
YLTHIURAM  DISULFIDE  (TfflRAM)  IN 
RAINBOW  TROUT  (SALMO  GAHtDNERI), 

Rijksinstituut  voor  Zuivering  van  Afvalwater,  Le- 


lystad  (Netherlands).  Lab.  for  Ecotoxicology. 

C.  J.  Van  Leeuwen,  J.  L.  Maas-Diepeveen,  and  H. 

C.  M.  Overbeek. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  1,  p 

13-19,  October  1986.  1  fig,  2  tab,  29  ref. 

Descriptors:  'Pesticides,  'Water  pollution  effects, 
•Toxicity,  'Trout,  'Biocides,  'Sublethal  effects, 
'Thiram,  Pollutants,  Tetramethylthiuram  disulfide, 
Fish,  Enzymes,  Glucose,  Blood,  Lipids,  Liver, 
Chemical  reactions. 

In  short-term  toxicity  experiments  with  rainbow 
trout  (Salmo  gairdneri),  thiram  (tetramethylth- 
iuram disulfide)  was  found  to  lower  the  concentra- 
tions of  protein-bound  SH  in  the  liver,  and  to  raise 
the  concentration  of  non-protein-bound  SH.  The 
lactate  dehydrogenase  and  glucose-6-phosphate  de- 
hydrogenase activities  increased.  The  glucose  con- 
tent of  the  blood  fell,  while  an  increase  in  total 
lipid  content  of  the  liver  was  found.  Thiram  also 
interfered  with  some  hematological  indices;  it  in- 
duced leucopenia,  a  fall  in  hemoglobin  content  and 
an  increase  in  the  osmolality  of  the  blood.  The 
observed  effects  appear  to  agree  well  with  those 
reported  in  other  test  systems  and  can  be  ascribed 
to  the  cytotoxic  properties  of  thiram  and/or  its 
metabolites.  (Author's  abstract) 
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HISTOPATHOLOGICAL  STUDY  OF  ORYZIAS 
LATD7ES  (MEDAKA)  AFTER  LONG-TERM 
BETA-HEXACHLOROCYCLOHEXANE  EXPO- 
SURE, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Pathol- 
ogy. 

P.  W.  Wester,  and  J.  H.  Canton. 
Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  1,  p 
21-45,  October  1986.  16  fig,  4  tab,  25  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Ricefish,  'Beta-hexachlorocyclohexane,  'Histo- 
pathology,  Pollutants,  Fish,  Chemical  wastes,  Fish 
eggs,  Eggs,  Hermaphroditism,  Population  expo- 
sure. 

Two  toxicity  experiments  were  carried  out  with 
the  Beta-isomer  of  hexachlorocyclohexane  (Beta- 
HCH)  in  the  Japanese  ricefish  (medaka,  Oryzias 
latipes).  The  experiments  were  started  with  freshly 
fertilized  eggs  (Experiment  I)  or  with  young  fish  (1 
month  post  hatching)  (Experiment  II).  The  con- 
centration of  Beta-HCH  ranged  from  0.032-1.0 
mg/1  tank  water.  After  1  and  3  months  histopatho- 
logic^ examination  was  carried  out,  which  re- 
vealed development  of  testis-ova  (intersexuality, 
hermaphroditism)  in  males  and  induction  of  vitello- 
genesis  in  either  sex  after  3  months.  These  features 
are  characteristic  of  estrogen-like  activity.  Effects 
on  the  liver  and  kidneys  were  detailed  and  obser- 
vations which  indicated  a  high  level  of  activity  of 
the  thyroid  were  presented.  In  the  kidneys  accu- 
mulation of  amorphous  eosinophilic  precipitate  in 
the  glomeruli  (glomular  hyalinosis)  was  prominent, 
and  a  similar  precipitate  could  be  found  around  the 
liver  sinusoids  and  the  splenic  capsule;  the  nature 
of  this  precipitate  could  not  be  determined  histo- 
chemically  or  electronmicroscopically.  It  was  con- 
cluded that  Beta-HCH  has  multiple  toxic  effects  in 
medakas,  some  of  which  yield  evidence  for  estro- 
gen-like activity,  as  was  also  found  in  guppies  and 
rodents.  Exposure  for  1  or  3  months  in  both  experi- 
ments produced  no-effect  concentrations  of  0.056 
and  0.1  mg  Beta-HCH/1,  respectively.  (Wood- 
PTT) 
W87-O6052 


Channel  catfish  (Ictalurus  punctatus)  were  treated 
with  single  intraperitoneal  injections  of  Aroclor 
1254,  ranging  from  1-100  mg  Aroclor  1254/kg 
body  weight,  and  effects  of  the  Aroclor  in  several 
xenobiotic-metabolizing  enzymes  were  evaluated. 
Hepatic  microsomal  monooxygenase  (MO)  activity 
toward  7-ethoxyresorufin,  7-ethoxycoumarin  and 
benzo(a)pyrene  was  increased  in  a  dose-dependent 
manner.  7-Ethoxyresorufin-O-deethylase  activity 
was  increased  by  a  dose  of  1  mg  Aroclor  1254Ag, 
whereas  7-ethoxycoumarin-O-deethylase  and 
benzo(a)pyrene  activities  were  increased  by  doses 
of  10  mg/kg  and  higher.  Maximal  increases  in  MO 
activity  ranged  from  three-  to  15-fold,  depending 
in  the  substrate  used.  Treatment  with  100  mg  Aro- 
clor 1254Ag  increased  hepatic  cytosolic  glutathi- 
one S-transferase  (GST)  activity  toward  1,2-epoxy- 
3-(para-nitrophenoxy)propane  about  20%;  howev- 
er, GST  activity  toward  four  other  substrates  was 
unaffected.  Hepatic  microsomal  UDP-glucurono- 
syl-transferase  (UDPGT)  activity  was  increased 
about  two-fold  in  catfish  treated  with  100  mg 
Aroclor  1254/kg.  Treatment  with  doses  of  Aroclor 
1254  lower  than  100  mg/kg  did  not  significantly 
increase  either  GST  of  UDPGT  activities.  Al- 
though MO,  GST,  and  UDPGT  activities  all  were 
increased  by  Aroclor  1254,  the  MO  system  was  by 
far  the  most  sensitive.  Because  these  enzymes  are 
functionally  linked  in  the  biotransformation  of  cer- 
tain xenobiotics,  different  effects,  such  as  those 
produced  by  Aroclor  1254,  could  alter  patterns  of 
xenobiotic  metabolism  and  toxicity.  (Author's  ab- 
stract) 
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EFFECTS  OF  AROCLOR  1254  ON  CYTOCH- 
ROME   P-450-DEPENDENT    MONOOXYGEN- 
ASE, GLUTATHIONE  S-TRANSFERASE,  AND 
UDP-GLUCURONOSYLTRANSFERASE        AC- 
TTvnTES  IN  CHANNEL  CATFISH  LD7ER, 
Georgia  Univ.,  Athens.  Dept.  of  Zoology. 
G.  T.  Ankley,  V.  S.  Blazer,  R.  E.  Reinert,  and  M. 
Agosin. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  2/3,  p 
91-103,  November  1986.  1  fig,  3  tab,  47  ref. 

Descriptors:  'Water  pollution  effects,  'Arochlor 
1254,  'Catfish,  'Enzyme  activities,  'Biotransfor- 
mation, Pollutants,  Fish,  Enzymes,  Metabolism. 


CYTOCHEMICAL  LOCALIZATION  OF  TIN  IN 
FRESHWATER  MUSSELS  EXPOSED  TO  DI-N- 
BUTYLTIN  DICHLORIDE, 

Utrecht   Rijksuniversiteit   (Netherlands).   Lab.   of 

Chemical  Animal  Physiology. 

H.  J.  Herwig,  and  D.  A.  Holwerda. 

Aquatic  Toxicology  AQTODG,  Vol.  9,  No.  2/3,  p 

117-128,  November  1986.  7  fig,  44  ref. 

Descriptors:  'Water  pollution  effects,  'Toxicity, 
•Path  of  pollutants,  'Tin,  'Chemical  analysis,  *Di- 
butyltin,  'Mollusks,  'Animal  physiology,  Pollut- 
ants, Chemical  reactions,  Freshwater,  Aquatic  ani- 
mals, Dibutyltin  dichloride,  Sulfide-silver  tech- 
nique, Clams,  Heavy  metals,  Mussels,  Kidneys, 
Glycogen. 

A  sulfide-silver  technique  was  used  to  study  the 
localization  of  tin  in  several  organs  of  freshwater 
mollusk,  Anodonta  anatina,  that  was  exposed  to  a 
low  concentration  (0.125  micro-M)  of  di-n-butyltin 
dichloride  for  7  months.  Reaction  products  indicat- 
ing the  presence  of  tin  were  observed  exclusively 
in  a  small  number  of  membrane-limited  organelles 
in  the  epithelial  cells  of  the  kidney.  The  presence 
of  tin  in  kidney  cells  was  accompanied  by  a  strong 
decrease  of  the  cellular  glycogen  content,  slight 
morphological  changes  in  the  mitochondria  and 
local  swellings  of  the  apical  cell  surface.  (Author's 
abstract) 
W87-06055 


PRELIMINARY  DATA  ON  THE  DIGESTTVE 
CONTENTS  OF  THE  EDIBLE  SEA  URCHIN 
PARACENTROTUS  LD7IDUS  (LAMARCK) 
SUBJECT  TO  THE  INFLUENCE  OF  DOMES- 
TIC EFFLUENTS  (DONNEES  PRELEVJJN- 
ATRES  SUR  LE  CONTENU  DIGESTIF  DE 
L'OURSIN  COMESTIBLE  PARACENTROTUS 
LrvTDUS  (LAMARCK)  SOUMIS  A  L'lN- 
FLUENCE  D'EFFLUENTS  DOMESTIQUES), 
Aix-Marseille-3  Univ.  (France).  Lab.  de  Zoologie 
Marine. 

P.  Delmas,  and  M.  B.  Regis. 

Marine  Environmental  Research  MERSDW,  Vol. 
20,  No.  3,  p  197-220,  1986.  6  fig,  4  tab,  20  ref. 

Descriptors:  'Diets,  'Food  habits,  'Water  pollu- 
tion effects,  'Wastewater,  'Domestic  wastes,  'Ef- 
fluents, 'Echinoderms,  'Aquatic  animals,  Mar- 
seille, Populations,  Aquatic  populations,  Organic 
carbon,  Precipitation,  Flocculation,  Wastewater 
treatment,  Foods,  Pollutants,  Outfall  sewers. 
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Populations  of  the  sea  urchin  Paracentrotus  lividus 
were  investigated  in  an  area  polluted  by  domestic 
wastes  from  the  Marseille  sewage  outfall.  The  or- 
ganic carbon  near  the  outlets  was  due  to  particles 
from  the  precipitation  and  flocculation  processes. 
The  particles  were  quickly  covered  by  bacteria 
and  provided  food  for  sea  urchins  which  lived  at  a 
depth  below  3  m.  Analysis  of  pellets  from  the  sea 
urchin  stomach  and  gut  from  four  stations  revealed 
that  their  diet  was  determined  by  the  substrate  and 
the  assemblage  living  within,  and  not  upon  the 
organic  matter  coming  from  the  outlets.  Pollutants 
from  the  outfall  at  station  0  led  to  a  sea  urchin  diet 
that  was  higher  in  Hg,  Cu,  Pb,  and  Zn  than  that  at 
station  1  where  the  population  density  was  the 
highest.  This  suggested  that  excessive  concentra- 
tion of  some  of  the  pollutants  prevents  the  sea 
urchins  from  wholly  benefiting  from  the  greater 
available  food  supply.  (Author's  abstract) 
W87-06066 


EVIDENCE  FOR  EXPOSURE  OF  FISH  TO  OIL 
SPILLED  INTO  THE  COLUMBIA  RIVER, 

National  Marine  Fisheries  Service,  Seattle,  WA. 
Northwest  and  Alaska  Fisheries  Center. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06068 


INFLUENCE  OF  VEGETATIVE  SUCCESSION 
ON  SODL  CHEMISTRY  OF  THE  BERKSHIRES, 

Williams  Coll.,  Williamstown,  MA. 
D.  P.  Dethier,  and  H.  W.  Art. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB  87  112447/ 
AS,  Price  codes:  A09  in  paper  copy,  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G912-05,  Project 
No.  USGS  G  912-05.  Massachusetts  Water  Re- 
sources Center,  Amherst,  Publication  No.  153, 
March  1986.  167  p,  15  fig,  16  tab,  136  ref,  4 
append. 

Descriptors:  *Forest  soils,  *Forest  watersheds, 
•Acid  rain,  'Acidic  soils,  'Chemical  degradation, 
•Hydrogen  ion  concentration,  •Soil  absorption  ca- 
pacity, *Soil  water,  *Neutralization,  Mixed  forests, 
Chemical  reactions,  Hydrogeology,  Weathering, 
Coniferous  forests,  Deciduous  forests,  Soil  hori- 
zons, Soil  profiles,  Subsoil,  Canopy,  Throughfall, 
Berkshire  Hills,  Massachusetts. 

This  study  characterizes  the  chemistry  of  precipi- 
tation, canopy  leaching,  and  stream  water  as  well 
as  analyzing  soil  properties  in  a  series  of  succes- 
sional  forest  stands  in  Northwestern  Berkshire 
County,  Massachusetts.  Dramatic  changes  occur  in 
the  pH  of  precipitation  as  it  passes  through  forest- 
ed ecosystems.  Bulk  precipitation  has  a  mean  pH 
of  around  4.2  whereas  streamflow  has  a  mean  pH 
of  near  7.0.  The  pH,  Ca,  Mg,  Na,  K,  NH4,  DOC, 
N03,  F,  Fe,  Al,  and  CEC  of  soils  all  show  consist- 
ent patterns  of  change  with  depth  and  are  influ- 
enced by  parent  material  and  biological  processes. 
The  influence  of  succession  on  the  evolution  of  soil 
pH  appears  to  be  controlled  more  by  species  com- 
position than  by  age  per  se.  Soils  supporting  conif- 
erous species,  oaks,  or  red  maple  usually  have 
lower  pH  and  basic  cation  concentrations  than  do 
soils  supporting  sugar  maple,  white  ash,  or  birch 
species.  (Kaynor-U.MA) 
W87-O6076 


DESIGN  OF  A  DRINKING  WATER  QUALITY 
MONITORING  PROGRAM, 

Massachusetts  Univ.,  Amherst.  Water  Resources 

Research  Center. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06077 


RELATIONSHIP  BETWEEN  CHEMICALLY 
DETERMINED  AND  BIOLOGICALLY  AVAIL- 
ABLE  FORMS  OF  PHOSPHORUS  IN  LAKES 
AND  STREAMS, 

Rutgers  -  The  State  Univ.,  New  Brunswick,  NJ. 
Center  for  Coastal  and  Environmental  Studies. 
F.  B.  Trama  and,  and  A.  W.  Mcintosh. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB86  126117, 
Price  codes:  A05  in  paper  copy,  A01  in  microfiche. 
Center   for  Coastal   and   Environmental   Studies, 


Div  of  Water  Resources,  Completion  Report,  Sep- 
tember 1985.  80  p,  23  fig,  42  tab,  50  ref,  append. 
Contract  No.  14-34-0001-9152.  Project  No.  B-076- 
NJ. 

Descriptors:  •Phosphorus,  'Eutrophication,  Reser- 
voirs, Tributaries,  Storm  water,  Water  quality, 
Bioassay,  Water  pollution  effects,  Path  of  pollut- 
ants, Pollutant  identification,,  New  Jersey,  Round 
Valley  Reservoir,  Spruce  Run  Reservoir. 

Concentrations  of  total  phosphorus  (TP)  total  dis- 
solved, soluble  reactive  and  bioavailable  phospho- 
rus (BAP)  were  determined  monthly  for  three 
years  in  two  proximal  reservoirs  and  their  major 
tributaries.  Spruce  Run  reservoir  was  a  eutrophic 
on-stream  impoundment,  and  Round  Valley  reser- 
voir was  a  mesotrophic  pumped  storage  body  of 
water.  Base-flow  and  stormflow  conditions  were 
monitored  for  the  main  tributaries  of  Spruce  Run 
reservoir.  Temperature,  light  transmission,  dis- 
solved oxygen  concentration  and  chlorophyll  a 
levels  were  measured  monthly  in  both  reservoirs. 
Stormflows  contributed  about  33%  of  the  annual 
TP  load  from  Spruce  Run  Creek  and  53%  from 
Mulhockaway  Creek  to  Spruce  Run  reservoir. 
Mean  baseflow  BAP/TP  ratios  were  0.43  and  0.35 
for  Spruce  Run  and  Mulhockaway  Creeks,  respec- 
tively, but  the  stormflow  BAP/TP  ratio  of  0.17 
was  the  same  for  both  streams.  Mean  TP  concen- 
trations were  1 5  and  29  micrograms/liter  in  Round 
Valley  and  Spruce  Run  reservoirs,  respectively, 
but  the  three-year  average  BAP/TP  ratio  of  0.21 
was  the  same  for  both  reservoirs.  Both  reservoirs 
were  efficient  phosphorus  traps,  especially  with 
respect  to  BAP  concentrations,  which  were  re- 
duced by  72%  in  Spruce  Run  reservoir.  Secchi 
disc  depth,  chlorophyll  a  and  dissolved  oxygen 
concentrations  in  Round  Valley  reservoir  respond- 
ed quickly  to  an  episodic  enrichment  of  phospho- 
rus but  only  the  chlorophyll  a  showed  a  rapid 
recovery.  The  rate  of  hypolimnetic  oxygen  con- 
sumption (AHOD)  of  0.06  mg  02/cm2/day  in 
Round  Valley  failed  to  improve  during  the  three 
years  of  investigation.  Phosphorus  budgets  were 
assembled  for  both  reservoirs  and  used  to  compare 
predicted  TP  concentrations  to  those  observed.  An 
equilibrium-based  model  proposed  by  Lee  et  al. 
gave  poor  agreement.  The  Dillon-Rigler  model 
accurately  predicted  the  observed  annual  mean  TP 
concentrations  and  not  the  springtime  TP  concen- 
tration it  was  supposed  to  predict.  (Trama-Rutgers 

W87-06085 


CHEMICAL  PROCESSES  IN  LAKES. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06126 


STRATEGICS  FOR  MICROBIAL  RESISTANCE 
TO  HEAVY  METALS, 

Minnesota  Univ.,  Navarre.  Gray  Freshwater  Bio- 
logical Inst. 

J.  M.  Wood,  and  H.  K.  Wang. 
IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.  1985.  p  81-98,  7  fig,  3 
tab,  46  ref.  NIH  Grant  AM  18101-90. 

Descriptors:  *Water  pollution  effects,  'Heavy 
metals,  'Microbiological  studies,  Toxicity,  Cadmi- 
um, Arsenic,  Oxidation,  Reduction,  Biosynthesis, 
Nickel,  Copper,  Calcium,  Chemical  precipitation, 
Biomethylation. 

Microorganisms  are  adapting  to  environmental 
changes  by  evolving  strategies  to  maintain  low 
intracellular  concentrations  of  toxic  pollutants. 
This  adaptation  to  resist  toxic  substances  may  have 
been  inherited  from  organisms  that  lived  in  ex- 
treme environmental  conditions;  some  bacteria 
have  acquired  resistance  relatively  easily  through 
the  acquisition  of  extrachromosomal  DNA  mole- 
cules. The  biochemical  basis  for  resistance  to 
metal-ion  toxicity  is  emerging  and  it  is  complicated 
by  the  different  resistance  mechanisms.  Several 
strategies  for  resistance  to  metal-ion  toxicity  have 
been  identified:  (1)  The  development  of  energy- 
driven  efflux  pumps  which  keep  toxic  element 
levels  low  in  the  interior  of  the  cell.  Such  mecha- 
nisms have  been  described  for  Cd(II)  and  As(V); 
(2)  Oxidation  (e.g.,  As03(2-)  to  As04(3-))  or  re- 


duction (e.g.,  Hg(2  +  )  to  Hg(0)  can  enzymatically 
and  ultracellularTy  convert  a  more  toxic  form  of  an 
element  to  a  less  toxic  form;  (3)  The  biosynthesis  of 
intracellular  polymers  which  serve  as  traps  for  the 
removal  of  metal  ions  from  solution,  such  as  the 
traps  which  have  been  described  for  cadmium, 
calcium,  nickel,  and  copper;  (4)  The  binding  of 
metal  ions  to  cell  surfaces;  (5)  The  precipitation  of 
insoluble  metal  complexes  (e.g.,  metal  sulfides  and 
metal  oxides)  at  cell  surfaces;  and  (6)  Biomethyla- 
tion and  transport  through  cell  membranes  by  dif- 
fusion-controlled processes.  Each  of  these  mecha- 
nisms for  resistance  to  toxicity  requires  inputs  of 
cellular  energy,  and  as  such  represents  a  nonequili- 
brium  component  for  the  distribution  of  elements 
at  the  earth's  surfaces.  (See  also  also  W87-06126) 
(Author's  abstract) 
W87-06130 


ACIDIFICATION  OF  AQUATIC  AND  TERRES- 
TRIAL SYSTEMS, 

Iowa  Univ.,  Iowa  City.  Dept.  of  Civil  and  Envi- 
ronmental Engineering. 
J.  L.  Schnoor,  and  W.  Stumm. 
IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 
Sons,  New  York,  New  York.   1985.  p  311-338,  9 
fig,  4  tab,  27  ref. 

Descriptors:  'Water  pollution  effects,  'Acidifica- 
tion, 'Acid  rain,  'Aquatic  environment,  Hydrogen 
ion  concentration,  Environmental  effects,  Chemi- 
cal weathering. 

The  global  environment  is  on  the  average,  with 
regard  to  a  proton  and  electron  balance,  in  a 
stationary  state.  Schematically,  the  oxidation  states 
and  the  H(-f )  reservoirs  of  the  weathering  sources 
equal  those  of  the  sedimentary  products.  Obvious- 
ly, such  balances  are  locally  and  regionally  upset. 
In  addition,  they  have  become  significantly  dis- 
turbed by  the  combustion  of  fossil  fuels  which 
generates  a  net  production  of  H(+)  ions  in  atmos- 
pheric deposition.  It  is  shown  here  how  this  dis- 
turbance is  transferred  to  the  terrestrial  and  aquatic 
environment,  and  the  major  H(+)  yielding  and 
H(+)  consuming  processes  occurring  in  the  water- 
sheds are  reviewed,  paying  special  attention  (1)  to 
the  disturbance  of  the  H(  +  )  balance  resulting  from 
temporal  or  spatial  decoupling  of  the  production 
and  mineralization  of  the  biomass,  and  (2)  to  the 
H(+)  ion  consumption  by  the  weathering  of  rocks. 
The  aggradation  of  vegetation  (productive  forests) 
may  be  accompanied  by  acidification  of  surround- 
ing waters.  In  some  instances,  the  acidic  atmos- 
pheric deposition  may  be  sufficient  to  disturb  the 
existing  H(+)  balance  between  aggrading  vegeta- 
tion and  weathering  reactions.  Chemical  weather- 
ing is  shown  to  be  a  key  process  in  neutralizing  the 
internal  production  and  the  anthropogenic  input  of 
acids  to  a  watershed.  The  lakes  which  have  been 
acidified  by  acid  precipitation  are  those  lacking 
carbonate  minerals  and  characterized  by  sensitive 
hydrological  settings.  (See  also  W87-01626)  (Au- 
thor's abstract) 
W87-06140 


GROUNDWATER  CONTAMINATION  PROB- 
LEM AND  RELATED  RESEARCH, 

Texas  Univ.  at  Austin.  Biomedical  Engineering 
Lab. 

R.  J.  Charbeneau. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  181-190,  1  tab,  2  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution effects,  'Water  pollution  sources,  'Path  of 
pollutants,  Research  priorities,  Leachates,  Industri- 
al wastes,  Municipal  wastes. 

Groundwater  contamination  may  be  defined  as  any 
activity  which  impairs  the  quality  of  water  for 
plant,  animal,  or  human  use.  Groundwater  con- 
tamination through  increases  in  salinity  is  a  natural 
product  of  soil  and  rock  weathering.  The  major 
concern  here,  is  usually  with  anthropogenic 
sources  of  groundwater  contamination.  Well- 
known  sources  are  agricultural  and  urban  runoff, 
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leachates  from  mine  spoil  piles,  and  by-products 
from  industrial  and  municipal  waste  disposal.  In  a 
single  paper,  or  even  a  single  volume,  it  is  not 
possible  to  discuss  the  groundwater  contamination 
problem  in  any  broad  and  complete  way.  Focused 
on  are  the  industrial  and  municipal  sources  ot 
groundwater  contamination.  Emphasis  is  placed  on 
the  physical,  chemical,  and  microbial  processes 
that  control  the  migration  and  fate  of  pollutants 
once  they  have  reached  the  groundwater  environ- 
ment Of  equal  importance  are  management  and 
engineering  practices  that  prevent  groundwater 
contamination  in  the  first  place.  However,  space 
limitations  allow  only  a  limited  discussion  of  these. 
(See  also  W87-06144)  (Lantz-PTT) 
W87-06156 

PROCEEDINGS  OF  THE  BANGKOK  SYMPO- 
SIUM ON  ACID  SULPHATE  SODLS. 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  20. 
W87-06162 

DntECTIONS  OF  FURTHER  RESEARCH  ON 
ACTO  SULFATE  SODLS, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Field  20. 

W87-06163 

PROBLEMS  OF  CLASSD7YING  SODLS  WITH 
SULFTDIC  HORIZONS  IN  PENINSULAR  MA- 
LAYS^ t        j    ™      i 

Malaysian  Agricultural  Research  and  Develop- 
ment Inst.,  Serdang. 

For  primary  bibliographic  entry  see  Held  zo. 
W87-06168 

CHEMICAL  CHARACTERISTICS  AND  FER- 
THJTY  STATUS  OF  ACTO  SULPHATE  SOILS 
OF  THAILAND, 

Kasetsart  Univ.,  Bangkok  (Thailand).  Dept.  of 
Soils. 

T.  Attanandana,  S.  Vacharotayan,  and  K.  Kyuma. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
137-156,  9  tab,  9  ref. 

Descriptors:  *Soil  reclamation,  'Soil- water-plant 
relationships,  *Water  pollution  effects,  *Soil  fertili- 
ty, 'Acidic  soils,  'Thailand,  Chemical  analysis, 
Nitrogen,  Phosphorus,  Potassium,  Rice,  Hydrogen 
ion  concentration,  Sulfates,  Sulfur,  Iron,  Manga- 
nese, Calcium,  Silicon. 

Topsoils  of  two  Typic  Tropaquepts  (Ratchaburi 
and  Bangkok  series)  and  three  Sulfic  Tropaquepts 
(Sena  and  Rangsit  series  and  Rangsit  very  acid 
phase)  were  analyzed  and  planted  with  rice  in  pots 
to  study  their  intrinsic  fertility  status  through  re- 
sponses to  N,   P  and  K  fertilizer  and  nutrient 
uptake  of  plants.  Moreover,  for  Rangsit  very  acid 
soil  the  effect  of  liming  on  fertility  status  was 
tested.  The  sampled  soils  are  common  rice  soils  of 
the  Central  Plain  of  Thailand.  The  Typic  Tropa- 
quepts are  rated  very  well  suited  for  paddy  pro- 
duction, and  the  Sena,  Rangsit  and  Rangsit  very 
acid  soils  are  rated  respectively  as  well,  moderate- 
ly and  poorly  suited.  Intrinsic  chemical  character- 
istics and  fertility  status  of  the  topsoils  as  deter- 
mined in  laboratory  and  greenhouse  are  discussed 
in  relation  to  these  suitability  ratings  that  pertain  to 
plant  performance  in  field  conditions.  The  chemi- 
cal   characteristics    reflect    mainly    sedimentary 
origin  and  acidity  of  the  topsoils.  Rangsit  very  acid 
soil  stands  out  by  lowest  pH  (3.9),  highest  total  S 
and  extractable  Al,  and  lowest  values  for  total  CaO 
and  Mn02,  extractable  Fe  and  Mn  and  available  P, 
Ca  and  Si,  contrasting  with  the  opposite  ranking 
for  the  least  acid  (pH  5.8)  Rachaburi  soil.  From  the 
combined  results  it  is  concluded  that  of  the  three 
acid  sulfate  soils  studied,  only  Rangsit  very  acid 
soil  has  intrinsic  topsoil  properties  that  cause  poor 
plant  performance.  The  topsoils  of  Rangsit  and 
Sena  soils,  although  strongly  acid,  have  a  potential 
productivity  at  least  equal  to  that  of  the  moderate- 


ly and  weakly  acid  Bangkok  and  Bachabun  soils. 
The  differences  in  suitability  ratings  for  these  latter 
four  soil  series,  based  on  plant  performance  in  the 
field,  must  be  due  to  external  causes  such  as  water 
management  or  subsoil  influences.  (See  also  W87- 
06162)  (Lantz-PTT) 
W87-06170 

RICE  CULTIVATION  ON  ACID  SULPHATE 
SOILS  IN  THE  VTETNAMESE  MEKONG 
DELTA, 

Can  Tho  Coll.  (Vietnam). 

For  primary  bibliographic   entry  see  Held   3U. 

W87-06178 

VARHOAL  REACTIONS  OF  RICE  TO  DJON 
TOXICITY  ON  AN  ACTD  SULFATE  SOIL, 

International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines). 
F  N  Ponnamperuma,  and  J.  L.  Sohvas. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
291-301,  7  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Rice, 
'Acidic  soils,  'Iron,  'Philippines,  Acid  sulfates, 
Agriculture. 

A  total  of  420  rices  was  screened  on  an  acid  sulfate 
soil  in  a  farmer's  field,  Albay,  Philippines,  during 
three  seasons.  Forty-one  were  found  to  have  toler- 
ance for  iron  toxicity.  Iron  toxicity  was  severe  in 
the  wet  season  following  the  dry  season  apparently 
because  of  strong  acidification  following  soil 
drying.  But  the  tolerant  rices  generally  fared  better 
than  the  susceptible  in  both  seasons.  Yield  trials 
confirmed  the  tolerance  of  the  varieties  identified 
as  tolerant  in  mass  screening  tests.  Tolerant  rices 
gave  grain  yields  of  nearly  3  t/ha  when  iron  toxici- 
ty was  severe  and  over  6  t/ha  when  it  was  mild. 
Tolerant  varieties  may  be  a  substitute  for  lime  on 
moderately  toxic  acid  sulfate  soils.  (See  also  W87- 
06162)  (Lantz-PTT) 
W87-06181 


cal,  physical,  hydrological,  geological,  biological 
and  ecological  parameters,  specific  for  the  type  of 
ecosystem  involved.  This  is  well  reflected  by  the 
treatment  of  these  topics  and  the  aforementioned 
categories  of  organic  and  inorganic  chemical  pol- 
lutants in  the  chapters  of  this  book.  Many  hazard- 
ous substances  exist  in  the  ecosystems  at  trace 
levels  as  a  consequence  of  their  distribution  after 
emission.  Therefore,  their  ecochemistry  is  often 
demanding  applied  trace  chemistry.  This  means 
that  a  number  of  special  methodological  problems 
and  requirements  must  be  scrupulously  met  if  accu- 
rate and  reliable  results  are  to  be  obtained,  which  is 
a  mandatory  prerequisite  for  relevant  judgments 
and  conclusions  on  the  ecotoxicity  of  the  studied 
pollutant.  In  view  of  the  significance  and  interdis- 
ciplinary character  of  the  subject  it  was  the  con- 
cept of  this  book  to  assemble  a  number  of  experts 
to  deal  with  the  various  important  aspects  of  the 
related  ecochemistry  and  ecotoxicology  of  the 
known  focal  organic  and  inorganic  pollutants  in 
the  atmosphere,  hydrosphere,  terrestrial  environ- 
ment and  in  man.  This  is  supplemented  by  contri- 
butions on  regulatory  aspects.  (See  also  W87-06188 
thru  W87-06197)  (Lantz-PTT) 
W87-06187 


RAPID  RECLAMATION  OF  BRACKISH 
WATER  FISHPONDS  IN  ACTO  SULFATE 
SOILS, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry  see  Held   3U. 

W87-06183 


MANAGEMENT  OF  ACTD  SULFATE  SODLS 
FOR  BRACKISH  WATER  FISHPONDS:  EXPE- 
RIENCE IN  THE  PHILIPPINES, 

Brackish    Water    Aquaculture    Center,    Leganes, 

Boilo  (Philippines). 

For  primary  bibliographic  entry   see  Held   Mj. 

W87-06184 


POLLUTANTS  AND  THEIR  ECOTOXICOLO- 
GICAL  SIGNIFICANCE. 

John  Wiley  and  Sons,  Chichester,  England,  1985. 
515  p.  Edited  by  H.  W.  Nurnberg. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Water  pollution  sources,  'Ecological  ef- 
fects, 'Environmental  effects,  Polyaromatic  hydro- 
carbons, Halogens,  Pesticides,  Heavy  metals,  Eco- 
systems. 

Certain  organic  substances,  e.g.  halocarbons,  po- 
lyaromatic hydrocarbons,  chlorinated  pesticides,  as 
well  as  inorganic  chemicals,  e.g.  S02,  NOx,  and 
hazardous  heavy  metals  (cadmium,  lead,  mercury, 
chromium,  nickel,  arsenic  and  at  higher  doses  a 
number  of  other  metals)  have  already  been  shown 
to  exert  significant  ecotoxicity  partially,  even  at 
rather  low  levels.  The  ecological  chemistry  of 
these  ecotoxic  substances  is  complex  and  their  fate, 
transfer  and  pathways  in  the  atmosphere,  the  vari- 
ous aquatic  and  terrestrial  ecosystems  and  their 
numerous  divergent  components  (water,  suspended 
matter,  sediments,  plankton,  aquatic  organisms, 
plants,  soil,  animals)  depend  on  a  number  of  chemi- 


BASIC  ECOLOGICAL  PARAMETERS,  MONI- 
TORING AND  BIOLOGICAL  MONITORS  IN 
THE  AQUATIC  ENVIRONMENT, 

Barcelona  Univ.  (Spain).  Facultat  de  Biologia. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06188 


REGIONAL  CASE  STUDY  OF  THE  POLLU- 
TION OF  NATURAL  WATERS,  SODLS  AND 
PLANTS  BY  LEAD,  CADMIUM  AND  ZEMC, 

Paris-7  Univ.  (France).  Lab.  de  Chimie  Minerale 

des  Milieux  Naturels. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06190 

CHEMICAL  POLLUTANTS  IN  THE  MARINE 
ENVIRONMENT,  WITH  PARTICULAR  REF- 
ERENCE TO  THE  NORTH  SEA, 

Kiel  Univ.  (Germany,  F.R.).  Inst,  fuer  Meeres- 
kunde. 

J.  C.  Dunker. 

IN-  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  255-268,  6  fig,  1  tab,  28  ref. 

Descriptors:  'Water  pollution  effects,  'Marine  en- 
vironment, 'North  Sea,  'Path  of  pollutants,  Heavy 
metals,  Organochlorines,  Estuaries,  Dissolved 
solids. 

Present  knowledge  of  the  effects  of  metals  and 
organochlorines  derived  from  the  Rhine/Meuse 
system  in  the  adjacent  coastal  area  is  discussed. 
Dissolved  and  suspended  components  are  distin- 
guished as  they  have  different  transport  mecha- 
nisms within  the  estuarine  and  coastal  environ- 
ment. Several  metals  are  removed  from  solution 
during  estuarine  mixing.  However,  several  dis- 
solved organochlorines  behave  in  a  conservative 
way  during  mixing  in  the  estuarine  zone.  It  appears 
that  this  behavior  is  maintained  during  transport  in 
the  coastal  region.  High  organochlorine  concentra- 
tions are  detected  in  marine  mammals  from  the 
Dutch  coast.  This  may  be  related  to  the  strong 
decrease  in  the  population  of  several  species  during 
the  last  decades.  (See  also  W87-06187)  (Lantz- 
PTT) 
W87-06194 


ASSESSING  POLLUTION  IN  THE  MEDITER- 
RANEAN SEA, 

International     Lab.     of     Marine     Radioactivity, 
Monaco- Ville  (Monaco). 
S.  W.  Fowler. 

IN-  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  269-287,  1  fig,  8  tab,  45  ref. 

Descriptors:  'Mediterranean  Sea,  'Water  pollution 
effects,   'Path  of  pollutants,   Fate  of  pollutants, 
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Hydrocarbons,    Sediment    contamination,    Heavy 
metals,  Radionuclides,  Wastewater,  Oil  pollution. 

Much  attention  is  being  focused  on  assessing  pollu- 
tion in  the  Mediterranean  Sea,  a  semi-enclosed 
body  of  water  whose  unique  oceanographic  and 
geographic  characteristics  could  lead  to  a  magnifi- 
cation of  pollution  effects.  Recent  studies  aimed  at 
defining  the  current  levels  and  effects  of  heavy 
metals,  chlorinated  hydrocarbons,  petroleum  hy- 
drocarbons, artificial  radionuclides  and  sewage  in 
environmental  samples  are  highlighted.  In  general, 
heavy  metals  and  chlorinated  hydrocarbons  in 
coastal  waters,  sediments  and  organisms  are  vari- 
able with  high  levels  found  near  population  cen- 
ters, river  outflows  and  industrial  outfalls.  Al- 
though the  data  base  is  skewed  toward  the  north- 
west Mediterranean,  the  information  available  sug- 
gests that  this  region  is,  in  fact,  under  the  greatest 
stress  of  pollution.  Mercury  concentrations  in  cer- 
tain pelagic  fish  are  higher  than  in  corresponding 
specimens  from  the  Atlantic.  These  differences 
have  been  thought  to  result  from  the  large-scale 
anomalies  present  in  the  Mediterranean;  however, 
this  hypothesis  is  not  in  accord  with  the  finding 
that  mercury  levels  in  open  waters,  sediments  and 
smaller  aquatic  biota  are  similar  to  those  in  areas 
outside  the  Mediterranean.  At  present,  radionu- 
clide levels  arise  entirely  from  atmospheric  fallout, 
and  future  inputs  from  land-based  sources  are  not 
expected  to  alter  these  concentrations  significantly. 
The  degree  of  soil  and  sewage  pollution  appears  to 
be  greater  in  the  Mediterranean  than  elsewhere, 
with  sewage  posing  health  problems  while  oil  so 
far  is  affecting  only  tourism.  (See  also  W87-06187) 
(Lantz-PTT)  ' 

W87-06195 


GROUNDWATER  POLLUTION  MICROBI- 
OLOGY. 

John  Wiley  and  Sons,  New  York,  New  York,  1984. 
377  p.  Edited  by  Gabriel  Bitton  and  Charles  P. 
Gerba. 

Descriptors:  *Groundwater  pollution,  *Path  of 
pollutants,  'Microbiological  studies,  'Water  pollu- 
tion effects,  Fate  of  pollutants,  Environmental  ef- 
fects, Microorganisms. 

Groundwater  has  historically  been  considered  a 
reliable  and  safe  source  of  water,  protected  from 
surface  contamination  by  a  'living  filter',  an  upper 
soil  mantle  that  removes  pollutants  as  the  water 
percolates  downward  through  the  soil.  However,  a 
number  of  well  documented  outbreaks  of  hepatitis 
A  and  viral  gastroenteritis  traced  to  contaminated 
groundwater,  as  well  as  numerous  reports  of  chem- 
ical contamination,  have  destroyed  the  widely  held 
misconception  that  groundwater  is  safe  from  pollu- 
tion. This  has  necessitated  a  reassessment  of  what 
is  known  about  the  fates  of  pathogenic  microorga- 
nisms and  chemical  pollutants  in  soil  and  ground- 
water. Less  is  known  about  the  microbiology  of 
groundwater  than  about  any  other  part  of  the 
biosphere.  The  significance  of  microbiology  as  it 
relates  to  groundwater  resides  in  the  interactions  of 
pollutants  and  microorganisms  in  the  subsurface 
and  the  effects  of  such  interactions  on  the  quality 
of  groundwater.  Determinations  of  the  nature  and 
extent  of  microbial  activity  in  the  subsurface,  the 
movement  and  fate  of  pathogens,  and  the  control- 
ling environmental  factors  are  essential  if  ground- 
water quality  is  to  be  protected.  The  purpose  of 
this  book  is  to  present  a  concise  review  of  the 
available  information  on  groundwater  pollution 
microbiology.  (See  also  W87-06202  thru  W87- 
06215)  (Lantz-PTT) 
W87-O6201 


HEALTH  ASPECTS  OF  GROUNDWATER  POL- 
LUTION, 

Health  Effects  Research  Lab.,  Cincinnati,  OH 
G.  F.  Craun. 

IN:  Groundwater  Pollution  Microbiology,  John 
Wiley  and  Sons,  New  York,  New  York,  1984  n 
135-179,  1  fig,  20  tab,  109  ref. 

Descriptors:  'Groundwater  pollution,  'Health  as- 
pects, 'Water  pollution  effects,  'Fate  of  pollutants, 
Water  pollution  sources,  'Path  of  pollutants,  Vi- 
ruses, Bacteria,  Nitrates,  Fluorides,  Sodium,  Ar- 
senic, Selenium. 


Waterborne  illness  can  be  contracted  in  a  number 
of  ways:  (I)  ingestion  of  contaminated  water  or 
ice;  (2)  contact  through  bathing,  swimming  or 
wading;  (3)  inhalation  of  aerosols,  gases,  or  vapors 
from  contaminated  water  or  wastewater;  (4)  insuf- 
ficient supply  of  water,  which  makes  water  gener- 
ally unavailable  for  bathing  and  washing  and  con- 
tributes to  the  person-to-person  transmission  of 
infectious  diseases.  The  emphasis  of  this  paper  is  on 
illness  and  the  human  health  effects  associated  with 
ingestion  of  contaminants  in  drinking  water.  Bio- 
logical contaminants  (viruses,  bacteria,  and  para- 
sites), inorganic  contaminants  (nitrate,  fluoride, 
water  hardness,  sodium,  arsenic,  selenium)  and  or- 
ganic chemicals  are  all  discussed  with  respect  to 
toxicity,  transmission,  distribution  and  final  disposi- 
tion  and   effects.   (See   also   W87-06201)   (Lantz- 

W87-06208 


INTRODUCTION  TO  WATER  QUALITY  MOD- 
ELLING, 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06216 


ACID  SULPHATE  SOILS:  A  BASELINE  FOR 
RESEARCH  AND  DEVELOPMENT, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5B 
W87-06233 


ACID  RAIN:  A  WATER  RESOURCES  ISSUE 

FOR  THE  80'S. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  5B 
W87-06258 


U.S.  NATIONAL  ACID  PRECIPITATION  AS- 
SESSMENT PROGRAM, 

National  Acid  Precipitation  Assessment  Program 

Washington,  DC. 

C.  Bernabo,  and  R.  Herrmann. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 

80's,  American  Water  Resources  Association,  5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  13- 

Descriptors:  'Acid  rain,  'Environmental  effects, 
•Federal  programs,  Legislation,  Standards,  Water 
pollution  sources,  Monitoring,  Fate  of  pollutants, 
Ecological  effecs,  Water  pollution  effects,  Regula- 
tions. 

The  National  Acid  Precipitation  Assessment  Pro- 
gram (NAPAP)  was  mandated  by  Congress  (P.L. 
96-294)  to  provide  a  better  understanding  of  the 
causes,  effects,  and  options  for  managing  'acid 
ram.'  The  U.S.  Interagency  Task  Force  on  Acid 
Precipitation  is  charged  with  planning  and  imple- 
menting the  National  Program.  The  Task  Force 
integrates  and  coordinates  the  diverse  federal  ef- 
forts to  establish  a  firmer  scientific  basis  for  formu- 
lating energy  and  environmental  policy.  Twelve 
federal  agencies  participate  in  the  Task  Force, 
which  is  jointly  chaired  by  USDA,  EPA,  and 
NOAA.  A  10-year  National  Plan  was  issued  in 
June  1982,  and  it  provides  a  general  description  of 
the  priorities,  objectives,  focus,  and  resources  of 
the  program.  Nine  technical  'task  groups'  are  re- 
sponsible for  developing  detailed  operational  plans 
for  research  categories  including:  natural  sources, 
man-made  sources,  atmospheric  processes,  deposi- 
tion monitoring,  aquatic  impacts,  terrestrial  im- 
pacts, materials  effects,  control  technology,  and 
assessments  and  policy  analysis.  The  Task  Force 
also  coordinates  the  federal  program  with  the  re- 
search and  monitoring  activities  of  states,  universi- 
ties, private  sector  groups,  and  other  nations.  In 
conducting  the  National  Program,  the  Task  Force 
is  utilizing  various  cooperative  asssessment  activi- 
ties and  interdisciplinary  analyses  of  complex  re- 
gional, national,  and  international  data  sets  such  as 
those  generated  by  the  National  Atmospheric  Dep- 
osition Program,  ILWAS,  SNSF,  and  CANSAP 
(See  also  W87-06258)  (Author's  abstract) 
W87-06260 


GAS    PHASE   AND   PRECIPITATION   ACIDI- 
TIES IN  THE  COLORADO  MOUNTAINS, 

Colorado  Coll.,  Colorado  Springs.  Dept.  of  Chem- 
istry. 

For  primary  bibliographic  entry  see  Field  5B 
W87-06261 


SPATIAL  AND  TEMPORAL  TRENDS  IN  THE 
CHEMISTRY  OF  ATMOSPHERIC  DEPOSI- 
TION IN  NEW  ENGLAND, 

Maine  Univ.  at  Orono.  Dept.  of  Geological  Sci- 
ences. 

For  primary  bibliographic  entry  see  Field  5B 
W87-06262 


ACID  PRECIPITATION  AND  BUFFER  CAP  AC- 

cYli^rniT  IN  ™E  SIERRA  NEVADA' 

California  Univ.,  Santa  Barbara.  Dept.  of  Biologi- 
cal Sciences. 

For  primary  bibliographic  entry  see  Field  5B 
W87-06263 


ACID  PRECIPITATION:  THE  IMPACT  ON 
TWO  HEADWATER  STREAMS  IN  SHENAN- 
DOAH NATIONAL  PARK,  VIRGINIA, 

Virginia  Univ.,  Charlottesville.  Dept.  of  Environ- 
mental Sciences. 

P.  W.  Shaffer,  and  J.  N.  Galloway. 
IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983  d  43- 
53,  5  fig,  3  tab,  23  ref.  ' 

Descriptors:  'Acid  rain,  'Water  pollution  effects, 
'Virginia,  'Shenandoah  National  Park,  'Fate  of 
pollutants,  Environmental  effects,  Watersheds, 
Temporal  variation,  Chemical  analysis,  Seasonal 
variation,  Bicarbonates,  Magnesium,  Sulfates,  Ni- 
trates, Ammonia,  Potassium. 

The  Shenandoah  Watershed  Acidification  Study 
(SWAS)  was  initiated  in  October  1979  to  evaluate 
the  present  and  future  impact  of  acid  precipitation 
on  soil  and  stream  water  chemistry  in  the  Shenan- 
doah National  Park.  The  study  focuses  on  two 
small  watersheds  in  the  park.  Weekly  precipitation 
and  stream  water  chemistry  sampling  has  been 
carried  out  since  November  1979;  results  for  the 
first  two  years  are  presented.  Temporal  data  shows 
dilute  but  stable  water  chemistry  except  for  a 
modest  summer  increase  in  bicarbonate  and  associ- 
ated base  cations  in  one  of  the  study  streams. 
Sulfate  is  the  dominant  anion,  magnesium  and  po- 
tassium the  dominant  cations.  Input-output  budgets 
show  that  many  major  cations  and  anions  are  accu- 
mulating in  the  watersheds,  including  H(  +  ) 
NH4(+),  N03(-),  S04(2-),  and  Ca(2+),  while 
there  is  net  export  of  K(+),  Mg(2+),  HC03(-), 
and  silica.  Sodium  and  chloride  show  net  export 
during  periods  of  high  stream  discharge,  and  accu- 
mulation during  low  flow;  long  term  input  and 
output  are  probably  about  equal.  Stability  of 
stream  water  chemistry  appears  to  be  controlled 
primarily  by  sulfate  adsorption,  bicarbonate  pro- 
duction, and  cation  exchange  equilibria  in  the  soil. 
Because  sulfate  adsorption  capacity  is  finite  and 
because  there  is  net  export  of  base  cations  from 
soil,  current  stability  is  achieved  at  the  cost  of  long 
term  degradation  of  the  soil  system.  (See  also  W87- 
06258)  (Author's  abstract) 
W87-06264 


IMPACT  OF  ATMOSPHERIC  DEPOSITION 
ON  THE  WATER  QUALITY  OF  EVERGLADES 
NATIONAL  PARK, 

Everglades  National  Park,  Homestead,  FL.  South 

Florida  Research  Center. 

M.  D.  Flora,  and  P.  C.  Rosendahl. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 

80's,  American  Water  Resources  Association,  5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  55- 

61,  1  fig,  5  tab,  19  ref. 

Descriptors:  'Acid  rain,  'Water  quality,  'Water 
pollution  effects,  'Everglades  National  Park, 
•Florida,  'Path  of  pollutants,  Air  pollution,  Am- 
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monium,  Nitrates,  Calcium,  Sodium,  Magnesium, 
Chlorides,  Sulfates,  Marshes. 

A  preliminary  investigation  of  the  relationship  be- 
tween surface  loading  and  atmospheric  deposition 
indicates  that  precipitation  is  responsible  for  a  sig- 
nificant percentage  of  the  chemical  constituents 
entering  the  unique  fresh  water  marsh  system  of 
Everglades  National  Park.  From  June  1980 
through  August  1981,  wetfall  contributed  more 
than  95%  of  the  ammonium  and  nitrate  and  83%  of 
the  orthophosphate  entering  the  10000  sq  km 
Shark  River  Slough,  the  major  fresh  water  dram- 
age  of  Everglades  National  Park.  Conversely,  sur- 
face water  delivery  is  responsible  for  more  than 
95%  of  the  calcium,  sodium,  magnesium,  and  chlo- 
ride; and  more  than  85%  of  the  sulfate  input  to  the 
slough.  The  mean  volume  weighted  pH  of  precipi- 
tation during  this  14-month  period  was  4.9,  which 
while  acidic,  is  not  sufficient  to  alter  the  pH  of  the 
highly  buffered  surface  water  of  the  slough,  which 
has  a  mean  alkalinity  of  182  mg/L  (as  CaC03). 
(See  also  W87-06258)  (Author's  abstract) 
W87-06265 

RED  SPRUCE  DIEBACK  IN  VERMONT  AND 
NEW  HAMPSHIRE:  IS  ACID  PRECIPITATION 
A  CONTRIBUTING  STRESS, 

Pennsylvania  Univ.,  Philadelphia.  Dept.  of  Geolo- 
gy. 

A.  H.  Johnson,  D.  G.  Lord,  and  T.  G.  Siccama. 
IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  63- 
67,  4  fig,  4  tab,  18ref. 

Descriptors:  ♦Water  pollution  effects,  'Vermont, 
•New  Hampshire,  *Red  spruce  trees,  *Acid  rain, 
Forests,  Environmental  effects,  Hydrogen  ion  con- 
centration, Soil  chemistry,  Chemical  analysis,  Foli- 
age, Aluminum. 

A  dieback  of  red  spruce  (Picea  rubens)  has  been 
quantitatively  documented  in  the  high  elevation 
boreal  forest  of  Vermont,  and  observed  in  New 
Hampshire  and  New  York.  No  primary  pathogens 
or  obvious  abiotic  factors  appear  to  be  responsible 
for  the  dieback.  The  boreal  forest  of  the  Green  and 
White  Mountain  peaks  is  above  cloud  base  for 
extended  periods  (800-1600  hr/yr),  and  cloud  mois- 
ture is  very  acidic/(average  pH  approximately 
3.7).  A  study  of  foliar,  root,  and  soil  chemistry  in 
healthy  and  declining  stands  in  Vermont  and  New 
Hampshire  leaves  open  the  possibility  of  acid  rain 
induced  stress  due  to  effects  on  foliage  or,  less 
likely,  effects  due  to  high  levels  of  root  aluminum. 
(See  also  W87-06258)  (Author's  abstract) 
W87-06266 


growth  of  several  forest  tree  species  was  also  ad- 
versely affected  by  ambient  oxidant  concentra- 
tions. Monitoring  data  for  03  and  S02  at  SNP 
from  1979-1981  have  demonstrated  that  03  was 
present  in  eight-hour  (1100-1800  EST)  average 
concentrations  of  0.023  to  0.059  ppm  03  during 
April  through  September;  hourly  average  S02 
concentrations  rarely  exceeded  0.006  ppm.  Analy- 
sis of  weekly  rainfall  samples  has  also  been  con- 
ducted since  November  of  1978  with  the  lowest 
pH  rainfall  recorded  of  3.39.  The  average  pH  of  all 
weekly  samples  is  about  4.35.  No  effects  on  vegeta- 
tion in  the  Blue  Ridge  Mountains  have  been  as- 
cribed to  acidified  rainfall.  (See  also  W87-06258) 
(Author's  abstract) 
W87-06267 


EFFECTS  OF  AMBD2NT  CONCENTRATIONS 
OF  Am  POLLUTANTS  ON  VEGETATION  IN- 
DIGENOUS TO  THE  BLUE  RIDGE  MOUN- 
TAINS OF  VHWJINIA, 

Pennsylvania  State  Univ.,  University  Park.  Dept. 
of  Plant  Pathology. 

J.  M.  Skelly,  B.  I.  Chevone,  and  Y.  S.  Yang. 
IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 
80's,  American  Water  Resources  Association,  5410 
Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  69- 
73,  5  tab,  24  ref.  National  Park  Service  Contract 
No.  CX001-9-0011. 

Descriptors:  *Water  pollution  effects,  *Air  pollu- 
tion, *Vegetation,  *Blue  Ridge  Mountains,  ♦Vir- 
ginia, *Shenandoah  National  Park,  Ozone,  Sulfur 
dioxide,  Photochemicals,  Environmental  effects, 
Seasonal  variation,  Acid  rain. 

Vegetation  indigenous  to  the  Shenandoah  National 
Park  (SNP)  and  Blue  Ridge  Mountains  of  Virginia 
has  been  exposed  to  phytotoxic  concentrations  of 
oxidant  air  pollution,  primarily  ozone  (03),  over 
the  past  several  years.  Exposure  of  vegetation  to 
episodic  03  incursions  has  resulted  in  visible  symp- 
tom expression  on  several  native  plant  species. 
Longer  term,  low  dosage  exposures  typically  re- 
corded throughout  the  summer  oxidant  season 
have  been  demonstrated  to  reduce  foliar  biomass 
production  of  native  forbes,  grasses,  and  sedges  via 
an  air  pollutant  exclusion  chamber  system  in  the 
Big  Meadows  area  of  the  SNP.  Seedling  height 


POTENTIAL  FOR  ACID  PRECIPITATION 
DAMAGE  TO  LAKES  OF  THE  SD2RRA 
NEVADA,  CALIFORNIA, 

California   Univ.,   Berkeley.    Lawrence   Berkeley 

Lab. 

K.  A.  Tonnessen,  and  J.  Harte. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 

80's,  American  Water  Resources  Association,  5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  75- 

78,  3  fig,  1  tab,  10  ref. 

Descriptors:  'Water  pollution  effects,  *Acid  rain, 
♦California,  *Sierra  Nevada  Mountains,  Moun- 
tains, Hydrogen  ion  concentration,  Environmental 
effects,  Ecological  effects,  Lakes. 

Acid  precipitation  has  been  measured  in  many 
areas  of  California,  including  the  Sierra  Nevada. 
This  region  is  characterized  by  high  elevation, 
granite  based  lakes  which  may  be  sensitive  to  acid 
inputs.  Possible  damage  to  these  aquatic  systems 
due  to  continued  acid  deposition  was  investigated 
during  a  program  of  field  monitoring  and  laborato- 
ry microcosm  experiments.  During  1979-1981 
Sierra  lake  water  samples  were  analyzed  for  pH, 
alkalinity,  and  concentrations  of  major  and  minor 
cations.  Microcosm  systems,  established  in  a  con- 
trolled laboratory  environment  using  lake  water 
and  sediments,  were  treated  with  nitric  acid  and 
then  analyzed  for  changes  in  chemical  and  biologi- 
cal variables.  The  results  indicate  the  importance 
of  littoral  sediment  leaching  of  Al,  Mn,  and  Fe.  A 
progressive  loss  of  alkalinity  together  with  in- 
creases in  the  levels  of  these  elements  in  the  water 
column  of  Sierra  lakes  might  be  an  early  sign  of 
watershed  acidification.  Planktonic  chlorophyte 
populations  were  relatively  unaffected  by  the  acid 
treatment;  chrysophytes  (particularly  diatoms) 
were  adversely  affected  by  the  acidified  systems. 
In  all  the  treatments  a  mat  of  filameentous  green 
algae  formed  on  the  bottom  of  the  tanks,  a  result 
similar  to  that  observed  in  other  experiments  and 
field  observations  (See  also  W87-06258)  (Peters- 
PTT) 
W87-06268 


sedimentary  bedrock  on  the  south  shore  and  boreal 
coniferous  forests  on  Precambrian  substrates  on  the 
north  shore.  Isle  Royale  and  basin  ecosystem  stud- 
ies show  that  Lake  Superior  significantly  modifies 
precipitation  inputs  temporally  and  spatially. 
Often,  more  than  50%  of  the  annual  input  is  snow. 
Snowfall  can  increase  3X  with  a  rise  of  100-m 
above  the  lake.  This  results  in  the  heaviest  load  of 
atmospheric  contaminants  in  the  more  sensitive 
low  order  waatersheds.  Hardwood  forest  canopies 
seasonally  neutralize  acid  precipitation.  Boreal 
conifer  canopies  have  minimal  effect.  Glacial  till 
quality  appears  more  important  than  bedrock  com- 
position in  determining  whether  acid  precipitation 
is  neutralized  by  carbonates  or  basic  aluminum 
salts.  The  latter  case  can  result  in  the  release  of 
soluble  Al.  The  vulnerability  of  lakes  and  streams 
is  known  to  be  dependent  on  the  nature  and  degree 
of  watershed  buffering.  Watersheds  with  northern 
hardwoods  generally  have  extensive  glacial  till, 
and  this  vegetation/soil  interaction  suggests  that 
such  ecosystems  are  much  more  resistant  to  the 
direct  impacts  of  acid  precipitation  than  are  boreal 
ecosystems.  (See  also  W87-06258)  (Author's  ab- 
stract) 
W87-06269 


VARIATION  IN  ECOSYSTEM  SENSnTVTTY 
AND  RESPONSE  TO  ANTHROPOGENIC  AT- 
MOSPHERIC INPUTS,  UPPER  GREAT  LAKES 
REGION, 

Michigan  Technological  Univ.,  Houghton.  Dept. 

of  Biological  Sciences. 

J.  R.  Stottlemyer. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 

80's,  American  Water  Resources  Association,  5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  79- 

83,  1  fig,  5  tab,  10  ref. 

Descriptors:  *Acid  rain,  *Water  pollution  effects, 
♦Ecological  effects,  ♦Great  Lakes,  ♦Michigan, 
♦Minnesota,  Air  pollution,  Hydrogen  ion  concen- 
tration, Lake  Superior,  Ecosystems,  Environmen- 
tal effects,  Snowfall,  Watersheds. 

Precipitation  throughout  the  Upper  Great  Lakes 
Region  is  considered  to  be  acidic.  Average  annual 
values  range  from  pH  4.4  in  lower  Michigan  to  5.2 
in  western  Minnesota.  In  the  central  portion  of  the 
region  the  comparative  values  for  average  annual 
pH  has  fallen  from  6  to  4.6  since  1955.  Baseline 
data  are  few,  but  it  appears  the  regional  loading  of 
acidity  and  associated  contaminants  is  increasing. 
The  Lake  Superior  basin  typifies  regional  ecologi- 
cal diversity  with  northern  hardwood  forest  and 


IMPACTS  OF  CONTINUED  GROWTH  ON 
THE  ENVIRONMENTALLY  SENSITIVE 
INLAND  BAYS  AREA  OF  DELAWARE  AND 
POLICY  RECOMMENDATIONS  FOR  ENVI- 
RONMENTAL CONTROL, 
Greeley-Polhemus  Group,  Inc.,  West  Chester,  PA. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-06275 


HEAVY  METALS  IN  NATURAL  WATERS:  AP- 
PLDID  MONITORING  AND  IMPACT  ASSESS- 
MENT, 

Alberta  Environmental  Centre,  Vegreville. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06295 


STRUCTTJRE-ACTrVTTY  RELATIONSHIP 

STUDIES  ON  THE  TOXICITIES  OF  BENZENE 
DERJVATD7ES:  II.  AN  ANALYSIS  OF  BEN- 
ZENE SUBSTJTUENT  EFFECTS  ON  TOXICI- 
TY, 

Eastern  Nazarene  Coll.,  Quincy,  MA.  Dept.  of 
Chemistry. 

L.  H.  Hall,  and  L.  B.  Kier. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  4,  p  333-337,  April  1986.  6 
tab,  4  ref. 

Descriptors:  ♦Model  studies,  ♦Toxicity,  ♦Benzenes, 
♦Minnows,  ♦Water  pollution  effects,  ♦Nitroben- 
zenes,  ♦QSAR,  Regression  analysis,  Aromatic 
compounds,  Organic  compounds. 

The  toxicity  of  benzene  derivatives  to  fathead  min- 
nows is  analyzed  in  terms  of  an  additivity  model. 
Each  substituent  appears  to  contribute  a  constant 
and  additive  amount  to  the  overall  toxicity  of  the 
benzene  derivatives  in  the  data  set.  However,  the 
nitro  group  does  display  some  unusual  behavior 
within  the  additivity  model.  The  model  put  forth 
in  a  previous  article  is  reexamined  with  respect  to 
the  nitro  group  contribution.  A  new  set  of  values 
for  nitro  groups  is  developed,  giving  a  contribution 
for  the  mono  nitro,  meta  dinitro  and  ortho/para 
dinitro  groups.  There  is  a  modest  improvement  in 
the  correlation  statistics:  r  =  0.953,  s  =  0.243  and 
F  =  81.7  for  seven  regression  variables.  Some 
suggestions  concerning  mechanism  are  made  based 
on  the  toxicity  coefficients.  (Author's  abstract) 
W87-06309 


ACUTE  AQUATIC  TOXICITY  TESTS  WITH 
ACRYLAMIDE  MONOMER  AND  MACROIN- 
VERTEBRATES  AND  FISH, 

Standard  Oil  Co.  (Ohio),  Cleveland. 

G.  R.  Krautter,  R.  W.  Mast,  H.  C.  Alexander,  C. 

H.  Wolf,  and  M.  A.  Friedman. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  4,  p  373-377,  April  1986.  2 

tab,  21  ref. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

Descriptors:  "Water  pollution  effects,  'Macroin- 
vertebrates,  'Acrylamide,  •Toxicity,  *  Population 
exposure,  'Daphnids,  Midges,  Trout,  Minnows, 
Bluegills,  Fish,  Survival,  Mortality,  Organic  com- 
pounds. Monomers. 

Aquatic  toxicity  tests  were  conducted  to  determine 
the  acute  toxicity  of  acrylamide  monomer  to  two 
species  of  aquatic  macroinvertebrates  (48-h  LC50) 
and  three  species  of  fish  (96-h  LC50).  The  test 
animals  were  daphnids  (Daphnia  magna),  midges 
(Paratanytarsus  parthenogenetica),  rainbow  trout 
(Salmo  gairdnen),  fathead  minnows  (Pimephales 
promelas)  and  bluegill  (Lepomis  macrochirus). 
The  organisms  were  exposed  to  five  concentrations 
of  acrylamide  and  a  control,  using  intermittent- 
flow  procedures.  The  proportional  diluter  system 
was  calibrated  and  the  test  system  equilibrated 
before  the  tests  were  begun.  Acrylamide  monomer 
concentrations  were  analytically  determined  at 
equilibration,  initiation  and  termination  of  the  tests. 
Macroinvertebrates  and  fishes  were  observed  for 
mortality  and  abnormal  behavior  twice  daily  for 
the  duration  of  the  tests.  The  calculated  LC50s, 
based  on  measured  concentrations  of  acrylamide 
monomer,  were  as  follows:  daphnids,  160  mg/L; 
midges,  410  mg/L;  rainbow  trout,  1 10  mg/L;  fat- 
head minnows,  120  mg/L;  bluegill,  100  mg/L. 
These  values  were  three  orders  of  magnitude 
higher  than  those  concentrations  previously  re- 
ported to  increase  invertebrate  mortality  under 
field  conditions.  The  results  demonstrated  that  ac- 
rylamide monomer  was  moderately  toxic  to  the 
five  aquatic  organisms  studied,  under  the  test  con- 
ditions utilized.  (Author's  abstract) 
W87-06313 


RELATIVE  SENSITIVITY  OF  THREE  DAPH- 
NE) SPECDjS  TO  SELECTED  ORGANIC  AND 
INORGANIC  CHEMICALS, 

Minnesota  Mining  and  Mfg.  Co.,  St.  Paul.  Envi- 
ronmental Lab. 

M.  T.  Elnabarawy,  A.  N.  Welter,  and  R.  R. 
Robideau. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  4,  p  393-398,  April  1986.  7 
tab,  22  ref. 

Descriptors:  *Water  pollution  effects,  'Daphnids, 
•Cladocera,  'Organic  compounds,  'Inorganic 
compounds,  'Toxicity,  'Sensitivity,  'Bioindica- 
tors,  Heavy  metals,  Reproduction,  Survival. 

Static  acute  and  renewal  chronic  tests  were  con- 
ducted with  Daphnia  magna,  Daphnia  pulex  and 
Ceriodaphnia  reticulata  to  determine  their  relative 
sensitivities  to  selected  organic  and  inorganic 
chemicals:  2-chloroethanol,  2,4-pentanedione,  pen- 
tachlorophenol,  hexachloroethane,  2,2,2-trichlor- 
oethanol,  2-methyl-l-propanol,  2-methyl-2,4-penta- 
diol,  Endrin(R),  silver,  lead,  chromium,  cadmium, 
copper,  arsenic  and  mercury.  The  three  species 
tested  yielded  comparable  acute  EC50  values  for 
most  chemicals  tested.  The  acute  EC50  values  for 
D.  magna,  D.  pulex  and  C.  reticulata  varied  two- 
fold for  hexachloroethane,  Endrin,  cadmium,  ar- 
senic and  mercury.  Chronic  EC50  values  for  the 
three  species  were  within  one  order  of  magnitude 
for  2-chloroethanol,  2,4-pentanedione,  cadmium, 
chromium  and  silver.  Differences  in  the  sensitivi- 
ties of  these  three  popular  cladoceran  test  species 
were  within  one  order  of  magnitude.  Reproductive 
impairment  in  all  three  test  species  appeared  to  be 
a  more  sensitive  indicator  of  chronic  toxicity  than 
survival.  This  study  suggest  that  the  7-d  Cerio- 
daphnia chronic  test  may  be  used  as  an  alternative 
short-term  method  for  the  screening  of  chemical 
toxicities.  (Author's  abstract) 
W87-06314 


SITE-SPECIFIC  WATER  QUALITY  CRITERIA 
FROM  IN-STREAM  MONITORING  DATA 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06315 


SITE-SPECIFIC  TOXICITY  OF  UN-IONIZED 
AMMONIA  IN  THE  TITTABAWASSEE  RIVER 
AT  MIDLAND,  MICHIGAN:  OVERVIEW, 


Dow  Chemical  U.S.A.,  Midland,  MI.  Mammalian 

and  Environmental  Toxicology. 

H.  C.  Alexander,  P.  B.  Latvaitis,  and  D.  L. 

Hopkins. 

Environmental       Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  5,  p  427-435,  May  1986.  1 

fig,  7  tab,  21  ref. 

Descriptors:  'Tittabawassee  River,  'Toxicity, 
'Ammonia,  'Water  pollution  effects,  'Water  qual- 
ity standards,  'Effluents,  Rivers,  Michigan,  Wal- 
leye, Minnows,  Larvae,  Embryos. 

Site-specific  acute  and  chronic  toxicity  tests  with 
un-ionized  ammonia  were  conducted  in  Tit- 
tabawassee River  water  from  Midland,  Michigan. 
The  results  of  these  tests  were  used  by  the  State  of 
Michigan  Department  of  Natural  Resources 
(MDNR)  to  establish  site-specific  acute  and  chron- 
ic un-ionized  ammonia  water  quality  criteria  for 
the  portion  of  the  river  at  Midland.  The  acute 
water-quality  criterion  established  by  the  state 
using  walleye  data  from  this  study  was  1.0  mg/L 
un-ionized  ammonia  nitrogen.  The  chronic  crite- 
rion established  using  fathead  minnow  embryo- 
larval  data  was  0.095  mg/L  un-ionized  ammonia 
nitrogen.  The  chronic  criterion  was  used  in  deter- 
mining the  assimilative  capacity  for  ammonia  in 
this  portion  of  the  river.  The  MDNR  allocated  a 
portion  of  the  assimilative  capacity  to  each  dis- 
charger and  set  effluent  limitations  based  on  the 
allocated  capacities.  Ammonia  effluent  limits  have 
been  set  in  the  National  Pollutant  Discharge  Elimi- 
nation System  (NPDES)  permits  of  the  Dow 
Chemical  Company  and  the  City  of  Midland.  Am- 
monia effluent  limits  will  be  set  in  the  NPDES 
permit  of  the  Consumers  Power  Company.  (See 
also  W87-06317  thru  W87-06318)  (Author's  ab- 
stract) 
W87-06316 


ACUTE  AND  CHRONIC  TOXICITY  OF  AM- 
MONIA TO  FRESHWATER  FISH:  A  SITE-SPE- 
CIFIC STUDY, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

M.  A.  Mayes,  H.  C.  Alexander,  D.  L.  Hopkins, 

and  P.  B.  Latvaitis. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  5,  p  437-442,  May  1986.  3 

tab,  26  ref. 

Descriptors:  'Tittabawassee  River,  'Ammonia, 
•Toxicity,  'Water  Pollution  effects,  'Water  qual- 
ity standards,  Bluegills,  Walleye,  Minnows,  Rivers, 
Michigan,  Growth,  Hatching,  Larvae,  Embryos. 

The  toxicity  of  ammonia  to  the  juvenile  stages  of 
the  bluegill  (Lepomis  macrochirus)  and  the  wal- 
leye (Stizostedion  vitreum),  and  to  the  embryo, 
larval  and  juvenile  stages  of  the  fathead  minnow 
(Pimephales  promelas)  was  determined  in  support 
of  the  development  of  a  site-specific  water  quality 
standard  for  ammonia  in  the  Tittabawassee  River 
at  Midland,  Michigan.  There  was  little  difference 
among  the  acute  toxicities  of  ammonia  (expressed 
as  un-ionized  ammonia  nitrogen  NH3-N)  to  the 
three  species  tested,  with  96-h  LC50  values  of  1  04, 
1.06  and  1.50  mg  NH3-N/L  for  the  bluegill,  wal- 
leye and  fathead  minnow,  respectively.  Evaluation 
of  the  chronic  data  showed  no  concentration-relat- 
ed effects  for  hatching  success  and  growth.  How- 
ever, there  was  a  significant  (alpha  =  0.05)  de- 
crease in  number  of  normal  larvae  at  hatch  and  in 
larval  survival  at  0.26  mg  NH3-N/L,  or  0.21  mg 
NH3-N/L  when  expressed  as  the  geometric  mean 
of  these  values.  Both  the  acute  and  chronic  values 
derived  during  this  study  are  similar  to  those  re- 
ported in  the  literature,  indicating  that,  in  this  case, 
Tittabawassee  River  water  quality  did  not  influ- 
ence the  toxicity  of  ammonia  to  the  species  tested. 
(See  also  W87-06316  thru  W87-06318)  (Author's 
abstract) 
W87-06317 


SITE-SPECIFIC  ACUTE  AND  CHRONIC  TOX- 
ICITY OF  AMMONIA  TO  DAPHNIA  MAGNA 
STRAUS, 

Dow  Chemical  U.S.A.,  Midland,  MI.  Health  and 

Environmental  Sciences. 

F.  M.  Gersich,  and  D.  L.  Hopkins. 


Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  5,  p  443-447,  May  1986  3 
tab,  15  ref. 

Descriptors:  'Tittabawassee  River,  'Ammonia, 
•Toxicity,  'Water  Pollution  effects,  'Water  qual- 
ity standards,  Rivers,  Michigan,  Population  expo- 
sure. 

The  acute  and  chronic  toxicity  of  ammonia  (ex- 
pressed as  un-ionized  ammonia  nitrogen,  NH3-N) 
to  Daphnia  magna  was  determined  in  support  of 
the  development  of  site-specific  water  quality 
standards  for  ammonia  in  the  Tittabawassee  River 
at  Midland,  Michigan.  The  48-h  LC50  value  (95% 
confidence  interval)  obtained  was  2.94  (2.70  to 
3.22)  mg  NH3-N/L.  The  21-d  chronic  value,  pre- 
sented as  the  maximum  acceptable  toxicant  con- 
centration (MATC),  was  between  0.42  and  0.87  mg 
NH3-N/L.  Expressing  the  chronic  value  as  the 
geometric  mean  of  0.42  and  0.87  resulted  in  an 
MATC  of  0.60  mg  NH3-N/L.  The  toxicity  values 
derived  during  this  study  were  similar  to  those 
reported  in  the  literature  for  D.  magna.  (See  also 
W87-06316  thru  W87-06317)  (Author's  abstract) 
W87-06318 


SUBLETHAL  EFFECTS  OF  BIOLOGICALLY 
TREATED  PETROLEUM  REFINERY 

WASTEWATERS  ON  AGONISTIC  BEHAVIOR 
OF  MALE  ORANGESPOTTED  SUNFISH,  LE- 
POMIS HUMILIS  (GIRARD), 
Oklahoma  State  Univ.,  Stillwater.  Dept.  of  Zoolo- 
gy- 

J.  C.  Petersen,  S.  L.  Burks,  and  R.  J.  Miller. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  5,  p  463-471,  May  1986.  3 
fig,  3  tab,  38  ref. 

Descriptors:  'Sunfish,  'Water  pollution  effects, 
♦Industrial  wastewater,  'Toxicity,  'Sublethal  ef- 
fects, 'Fish  behavior,  Population  exposure, 
Wastewater,  Fish,  Oil  refineries,  Oil  wastes,  Bio- 
logical wastewater  treatment. 

Pairs  of  orangespotted  sunfish  were  exposed  to  oil 
refinery  wastewaters  in  acute,  nonlethal  toxicity 
tests.  Frequencies  of  agonistic  behaviors  (ap- 
proaches, fin  erections,  tail  beats,  operculum 
spreads,  chases,  bites  and  avoidances)  were  deter- 
mined initially  after  a  10-d  exposure  to  control 
water  and  then  again  after  a  10-d  exposure  to  the 
wastewaters.  Changes  in  frequency  were  com- 
pared with  changes  in  frequency  for  pairs  of  fish 
exposed  to  control  water  for  both  10-d  periods. 
Pairs  of  fish  were  observed  for  60  min  following 
each  of  the  two  10-d  exposures.  Frequencies 
during  the  initial  15  and  30  min  of  the  period  and 
during  the  entire  60-min  period  were  determined. 
For  wastewater-exposed  fish,  the  frequency  of 
each  behavior  generally  decreased  following  the 
10-d  exposure  to  wastewater.  For  fish  exposed 
only  to  the  control  water,  each  behavior  generally 
increased  in  frequency  following  the  second  10-d 
period.  The  change  in  frequency  for  wastewater- 
exposed  fish  was  significantly  (p  <  0.05)  different 
from  that  for  control  fish  for  approaches,  fin  erec- 
tions, chases,  bites  and  avoidances  at  one  or  more 
of  the  three  lengths  (15,  30  and  60  min)  of  observa- 
tion. (Author's  abstract) 
W87-06320 


POTENTIAL  IMPACT  OF  SELECTED  AGRI- 
CULTURAL CHEMICAL  CONTAMINANTS  ON 
A  NORTHERN  PRAIRIE  WETLAND:  A  MI- 
CROCOSM EVALUATION, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
B.  T.  Johnson. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  5,  p  473-485,  May  1986.  3 
fig,  7  tab,  32  ref. 

Descriptors:  'Water  pollution  effects,  'Wildlife 
habitats,  'Limnology,  'Agricultural  chemicals, 
•Prairies,  'Wetlands,  Pesticides,  Microcosms,  Tox- 
icity, Sediments,  Plants,  Invertebrates,  Algae,  Ma- 
crophytes,  Growth,  Productivity. 

An  aquatic,  multicomponent  microcosm  simulating 
a  northern  prairie  wetland  was  used  to  asses  the 
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potential  effects  of  six  extensively  used  agricultural 
pesticides.  16  3-liter  aquatic  microcosms  were 
treated  with  three  concentrations  of  each  of  the 
pesticides  carbofuran,  fonofos,  phorate,  atrazine, 
treflan  and  triallate.  The  microcosm  units  were 
incubated  for  30  d  in  an  environmental  chamber, 
with  a  16-h  light:8-h  dark  cycle,  maintained  at  20 
C.  The  laboratory  protocol  was  designed  as  an 
initial,  rapid,  economical  screening  test  to  deter- 
mine the  effect,  but  not  the  fate,  of  chemical  con- 
taminants in  terms  of  toxicity,  impaired  productivi- 
ty and  community  biochemical  functions.  Static 
acute  toxicity  tests  with  Daphnia  magna  and  Chir- 
onomus  riparius  suggested  that  carbofuran,  fono- 
fos, phorate  and  triallate  were  very  toxic  to  aquatic 
invertebrates.  For  D.  magna  the  48-h  EC50  values 
were  48,  15,  19  and  57  microgram(ug)/L,  respec- 
tively. Invertebrates  viability  tests  indicated  rapid 
changes  in  the  toxicological  persistence  of  these 
pesticides  after  microcosm  interaction.  Populations 
of  D.  magna  were  established  in  the  10  ug/L  test 
concentration  of  carbofuran,  phorate,  triallate  and 
fonofos  at  1,  1,  14  and  28  d,  respectively.  Preexpo- 
sure of  the  wetland  sediments  to  either  triallate  or 
fonofos  did  not  appear  to  change  the  relative  toxi- 
cological persistence  of  each  compound  in  the 
water  column.  Changes  in  pH,  alkalinity,  conduc- 
tivity, dissolved  oxygen,  total  nitrogen  and  total 
phosphorus  were  also  observed  with  different  pes- 
ticide treatments.  Atrazine  significantly  reduced 
gross  primary  productivity  and  inhibited  algal  and 
macrophytic  growth.  The  respiratory  electron 
transfer  system,  phosphatase  activity,  oxygen  con- 
sumption and  mineralization  of  dissolved  organic 
carbon  were  not  significantly  impacted  by  any  of 
these  pesticides  in  hydrosoils.  However,  the  impact 
of  atrazine,  fonofos  and  triallate  on  invertebrates 
and  plants  in  the  microcosm  -  both  key  elements  in 
wetland  productivity  -  would  suggest  that  caution 
be  used  in  application  of  these  pesticides  in  or  near 
wetland  habitats.  (Author's  abstract) 
W87-06321 


CHARACTERIZATION  OF  CHEMICAL 
WASTE  SITE  CONTAMINATION  AND  DETER- 
MINATION OF  ITS  EXTENT  USING  BIOAS- 

SAYS 

Battelie  Pacific  Northwest  Labs.,  Richland,  WA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06322 


DETERMINATION  AND  GENOTOXICITY  OF 
NITROGEN  HETEROCYCLES  IN  A  SEDI- 
MENT FROM  THE  BLACK  RIVER, 

Brigham    Young    Univ.,    Provo,    UT.    Dept.    of 

Chemistry. 

W.  R.  West,  P.  A.  Smith,  G.  M.  Booth,  and  M.  L. 

Lee. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  6,  p  511-519,  June  1986.  3 

fig,  5  tab,  18  ref. 

Descriptors:  •Pollutant  identification,  'Genotoxi- 
city,  *Aromatic  compounds,  'Nitrogen  com- 
pounds, 'Water  pollution  effects,  'Sediments, 
•Black  River,  Industrial  wastewater,  Effluents, 
Ohio,  Steel  industry,  Chromatography,  DNA  syn- 
thesis, Toxicity,  Isolation. 

The  genotoxicity  of  nitrogen  heterocycles  isolated 
from  a  sediment  taken  from  the  Black  River  near 
Loraine,  Ohio,  in  an  area  that  received  effluents 
from  the  coking  ovens  of  a  steel  plant  was  studied. 
These  compounds  were  isolated  by  gel  permeation 
chromatography  and  silicic  acid  adsorption  chro- 
matography from  the  moderately  polar  fraction  of 
an  organic  extract  of  this  sediment.  Two  complex 
mixtures  of  secondary  and  tertiary  nitrogen  hetero- 
cycles containing  three  to  five  aromatic  rings  were 
characterized  using  capillary  column  gas  chroma- 
tography with  selective  detection.  Both  mixtures 
induced  significant  unscheduled  DNA  synthesis  in 
primary  rat  hepatocytes  and  accounted  for  essen- 
tially all  of  the  genotoxicity  of  the  fraction  from 
which  they  were  isolated.  (Author's  abstract) 
W87-06323 


EFFECT  OF  AGE  ON  SENSITIVITY  OF  DAPH- 
NIA MAGNA  TO  CADMIUM,  COPPER  AND 
CYANAZTNE, 


Corvallis  Environmental  Research  Lab.,  OR. 
A.  V.  Nebeker,  M.  A.  Cairns,  S.  T.  Onjukka,  and 
R.  H.  Titus. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  527-530,  June  1986.  4 
tab,  8  ref. 

Descriptors:  *Bioassay,  •Bioindicators,  •Daphnia, 
•Toxicity,  'Water  pollution  effects,  'Cadmium, 
•Copper,  •Cyanazine,  'Sensitivity,  Population  ex- 
posure, Age,  Heavy  metals,  Sediments,  Herbicides. 

Daphnia  magna  were  exposed  to  cadmium,  copper 
and  cyanazine  to  determine  the  relative  sensitivities 
of  several  age  groups:  less  than  4  h,  less  than  24  h, 
1  d,  2  d,  3  d,  4  d,  5  d,  and  6  d  old.  Mean  cadmium 
48-h  EC50  values  for  each  age  group  ranged  from 
23  to  164  microgram(ug)/L.  Mean  copper  EC50 
values  ranged  from  6  to  18  ug/L.  Cyanazine  EC50 
values  ranged  from  53  to  106  mg/L  for  copper  and 
84  and  86  ug/L  for  cyanazine,  respectively.  These 
similar  sensitivities  indicate  that  older  animals  can 
be  used  in  tests  equally  as  well  as  younger  animals, 
thus  simplifying  the  recovery  of  daphnids  in  acute 
sediment  toxicity  tests.  (Author's  abstract) 
W87-06324 


TOXICITY  OF  PENTACHLOROPHENOL  TO 
AQUATIC  ORGANISMS  UNDER  NATURALLY 
VARYING  AND  CONTROLLED  ENVIRON- 
MENTAL CONDITIONS, 

Environmental  Research  Lab.-Duluth,  Monticello, 
MN.  Monticello  Ecological  Research  Station. 
S.  F.  Hedtke,  C.  W.  West,  K.  N.  Allen,  T.  J. 
Norberg-King,  and  D.  I.  Mount. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  531-542,  June  1986.  1 
fig,  9  tab,  25  ref. 

Descriptors:  'Pentachlorophenol,  'Water  pollu- 
tion effects,  'Toxicity,  'Aquatic  animals,  Organic 
compounds,  Phenols,  Population  exposure. 

The  toxicity  of  pentachlorophenol  (PCP)  was  de- 
termined in  the  laboratory  for  11  aquatic  species. 
Tests  were  conducted  seasonally  in  ambient  Missis- 
sippi River  water  and  under  controlled  conditions 
in  Lake  Superior  water.  Fifty-one  acute  toxicity 
tests  were  conducted,  with  LC50  values  ranging 
from  85  microgram(ug)/L  for  the  white  sucker 
Catastomus  commersoni  during  the  summer  to 
greater  than  7,770  ug/L  for  the  isopod  Asellus 
racovitzai  during  the  winter.  The  effect  of  PCP  on 
growth  and/or  reproduction  was  determined  for 
seven  species.  The  most  sensitive  chronically  ex- 
posed organisms  were  the  cladoceran  Ceriodaph- 
nia  reticulata  and  the  snail  Physa  gyrina.  Both 
were  adversely  affected  at  the  lowest  concentra- 
tions tested,  i.e.,  4.1  and  26  ug/L,  respectively.  The 
duckweed  Lemna  minor  was  the  least  sensitive, 
with  no  apparent  effects  after  exposure  for  21  d  to 
concentrations  as  high  as  1,440  ug/L.  The  greatest 
variation  in  toxicity  was  due  to  species  sensitivity. 
Within  a  given  season  there  was  as  much  as  a  40- 
fold  difference  in  LC50  values  between  species. 
For  any  one  species,  the  maximum  variation  in 
LC50  between  seasons  was  approximately  14-fold. 
There  were  also  substantial  differences  in  acute- 
chronic  relationships,  with  acute/chronic  ratios 
ranging  from  greater  than  37  for  C.  reticulata  to  1 
for  Simocephalus  vetulus.  It  is  suggested  that  the 
composition  of  the  aquatic  community  should  be 
the  most  important  consideration  in  estimating  the 
potential  environmental  effects  of  PCP.  (Author's 
abstract) 
W87-06325 


Effects  Of  Pollution — Group  5C 

pounds,  Fish  physiology,  Growth,  Sublethal  ef- 
fects. 

The  toxicities  of  pure  (greater  than  99%)  pentach- 
lorophenol (PCP)  and  of  a  mixture  of  the  major 
impurities  in  commercial  PCP,  composed  mostly 
of  octa  and  nonachlorophenoxyphenols  (POPs), 
were  evaluated  in  90-d  partial  life-cycle  toxicity 
tests  with  fathead  minnows  (Pimephales  promelas 
Rafinesque).  The  exposure  concentrations  were  8 
to  130  microgram(ug)/L  for  the  pure  PCP  and  6  to 
93  ng/L  for  the  mixture  of  POPs.  A  spontaneous 
conversion  of  a  2-hydroxy  isomer  of  nonachloro- 
phenoxyphenol  in  the  POPs  mixture  to  octachloro- 
dibenzodioxin  was  observed  in  the  stock  solution 
and  exposure  water  during  the  POPs  study.  Pure 
PCP  did  not  affect  survival,  growth  or  bone  devel- 
opment at  any  concentration  tested.  The  mixture 
of  POPs  did  not  affect  survival  but  did  reduce 
growth  in  fish  exposed  to  93  ng/L  for  30  d  and 
stimulated  growth  in  fish  exposed  to  6  to  47  ng/L 
for  60  d  or  to  23  to  47  ng/L  for  90  d.  Bone 
development  was  significantly  altered  by  exposure 
to  POPs  concentrations  of  12  ng/L  or  higher; 
collagen  concentration  was  elevated,  and  both  hy- 
droxyproline  concentration  (a  key  cross-linking 
amino  acid  in  collagen)  and  bone  density  were 
reduced.  Degeneration  of  the  fins  was  noted  at  30 
d  of  exposure  to  93  ng/L  POPs,  but  fin  develop- 
ment appeared  nearly  normal  at  90  d.  The  suble- 
thal effects  of  POPs  at  low  concentrations,  when 
compared  with  those  of  pure  PCP,  indicate  that 
POPs  may  be  a  major  contributor  in  the  toxicity  of 
commercial  PCP  to  fish.  (Author's  abstract) 
W87-06326 


ROLE  OF  ARTIFICIAL  BURROWS  IN  HEXA- 
GENIA  TOXICITY  TESTS:  RECOMMENDA- 
TIONS FOR  PROTOCOL  DEVELOPMENT, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
M.  G.  Henry,  D.  N.  Chester,  and  W.  L.  Mauck. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  553-559,  June  1986.  2 
fig,  2  tab,  19  ref. 

Descriptors:  'Mayflies,  'Bioindicators,  'Water 
pollution  effects,  'Toxicity,  'Artificial  burrows, 
Population  exposure,  Sensitivity,  Leachates. 

Hexagenia  are  an  important  component  of  fish  and 
waterfowl  diets,  provide  an  ecological  link  in  the 
conversion  of  detritus  to  usable  nutrients  and  are 
useful  test  organisms  for  monitoring  trends  in 
aquatic  contaminants.  Consequently,  Hexagenia  bi- 
lineata  were  used  in  toxicity  tests  to  determine 
their  sensitivity  to  leachate  from  spent  shale  oil  and 
to  evaluate  the  influence  of  including  artificial 
glass  burrows  in  exposure  chambers.  GUI  beat  fre- 
quency and  mortality  were  significantly  higher  (p 
=  0.01)  in  nymphs  that  were  not  afforded  an 
opportunity  to  burrow  than  in  those  exposed  to  the 
toxicant  but  that  had  access  to  artificial  burrows. 
Molting  frequency  was  depressed  in  Hexagenia 
lacking  burrows,  and  it  was  further  decreased  as 
the  amount  of  toxicant  increased.  Thus,  thigmotac- 
tic  stress  accentuated  by  the  presence  of  shale  oil 
leachate  was  relieved  by  including  artificial  bur- 
rows in  the  exposure  chambers.  The  resulting  tox- 
icity data  are  more  ecologically  meaningful  be- 
cause the  burrowing  life  history  characteristic  of 
the  Hexagenia  was  addressed  and  incorporated 
into  the  test  protocol.  (Author's  abstract) 
W87-06327 


TOXICITY  OF  PURE  PENTACHLORO- 
PHENOL AND  CHLORINATED  PHENOXY- 
PHENOL  IMPURITIES  TO  FATHEAD  MIN- 
NOWS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
S.  J.  Hamilton,  L.  Cleveland,  L.  M.  Smith,  J.  A. 
Lebo,  and  F.  L.  Mayer. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  543-552,  June  1986.  4 
tab,  43  ref. 

Descriptors:  'Pentachlorophenol,  'Water  pollu- 
tion effects,  'Toxicity,  'Minnows,  'Phenoxyphen- 
ols,  Population  exposure,  Survival,  Organic  com- 


TOXICOKINETICS  OF  FENVALERATE  IN 
RAINBOW  TROUT  (SALMO  GAIRDNERD, 

Iowa  State  Univ.,  Ames.  Dept.  of  Entomology. 
S.  P.  Bradbury,  J.  R.  Coats,  and  J.  M.  McKim. 
Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  6,  p  567-576,  June  1986.  1 
fig,  5  tab,  30  ref.  DHHS/NIH  Grant  2  S07 
RR7034-18. 

Descriptors:  'Path  of  pollutants,  'Isotope  studies, 
'Water  pollution  effects,  'Toxicokinetics,  'Fenva- 
lerate,  'Trout,  'Bioaccumulation,  'Path  of  pollut- 
ants, Population  exposure,  Pyrethroids,  Insecti- 
cides, Tissue  analysis. 
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An  in  vivo  rainbow  trout  (Salmo  gairdneri)  prepa- 
ration was  used  to  evaluate  the  gill  uptake  and 
toxicokinetics  of  (3H)fenvalerate  ((R,S)-alpha- 
cyano-3-phenoxybenzyl  (R,S)-2-(4-chlorophenyl)- 
3-methylbutyrate),  a  synthetic  pyrethroid  insecti- 
cide. Fish  were  exposed  to  technical-grade  fenva- 
lerate  (0.28  or  23  ng/L)  or  an  emulsifiable-concen- 
trate  formulation  (16  ng/L)  for  36  to  48  h.  No 
significant  effects  of  emulsifiers  or  fen  valerate  con- 
centration on  uptake  were  observed.  The  overall 
mean  gill  uptake  efficiency  was  determined  to  be 
28.6  +  or  -  4.4%.  Following  8-  to  48-h  depuration 
periods,  carcass  and  bile  contained  80  to  90%  and 
10  to  20%  of  the  gill-absorbed  doses,  respectively. 
Urine,  feces  and  blood  each  contained  less  than  2% 
of  the  dose.  Significant  excretion  and  blood  trans- 
port of  fen  valerate  equivalents  were  completed 
within  8  to  12  h  after  termination  of  exposure. 
Specific  tissues  from  trout  exposed  to  0.28  ng/L 
fenvalerate  were  analyzed  for  fenvalerate  equiva- 
lents (7,000  pg/g),  followed  by  fat  (200  pg/g). 
Remaining  tissues  contained  15  to  45  pg/g.  Analy- 
sis of  biliary  metabolites  indicated  that  the  glucuro- 
nide  of  4'-HO-fenvalerate  was  the  only  significant 
degradation  product.  Results  from  the  present 
study  suggest  that  efficient  gill  uptake  does  not 
explain  the  extreme  sensitivity  of  fish  to  fenvaler- 
ate. Rather,  a  low  rate  of  biotransformation  and 
excretion  may  play  a  significant  role  in  the  suscep- 
tibility of  rainbow  trout  to  the  synthetic  pyrethroid 
insecticides.  (Author's  abstract) 
W87-06328 


METHOXYCHLOR  DISTRIBUTION,  DISSIPA- 
TION, AND  EFFECTS  IN  FRESHWATER  LIM- 
NOCORRALS, 

Canadian  Centre  for  Toxicology,  Guelph  (Ontar- 
io). 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06329 


IMPACT  OF  METHOXYCHLOR  ON  FRESH- 
WATER COMMUNnTES  OF  PLANKTON  IN 
LTMNOCORRALS, 

Guelph  Univ.  (Ontario).  Dept.  of  Environmental 

Biology. 

G.  L.  Stephenson,  N.  K.  Kaushik,  K.  R.  Solomon, 

and  K.  Day. 

Environmental       Toxicology       and       Chemistry 

ETOCDK,  Vol.  5,  No.  6,  p  587-603,  June  1986.  12 

fig,  5  tab,  35  ref. 

Descriptors:  'Water  pollution  effects,  'Methox- 
ychlor,  'Plankton,  *Limnology,  *Toxicity, 
•Lakes,  Biomass,  Population  exposure,  Sensitivity. 

Aquatic  enclosures,  or  limnocorrals  (5  x  5  x  5  m 
deep),  installed  in  a  10-ha  mesotrophic  lake  in 
southern  Ontario  were  used  to  evaluate  the  impact 
of  four  concentrations  of  methoxychlor  (300  and  3 
microgram(ug)/L  in  1981,  and  50  and  5  ug/L  in 
1982)  on  plankton  communities.  Methoxychlor  was 
acutely  toxic  at  300  ug/L  to  both  the  macrozoo- 
plankton  (Cladocera  and  Copepoda)  and  micro- 
zooplankton  (Rotifera).  No  recovery  in  macrozoo- 
plankton  numbers  was  observed  by  the  end  of  the 
experiment  (119  d);  however,  densities  of  micro- 
zooplankton  had  recovered  by  52  d  to  levels  simi- 
lar to  those  in  the  control  corrals  by  the  end  of  the 
experiment  (145  d);  however,  nauplii  and  copepo- 
dites  recovered  by  55  and  100  d,  respectively. 
Numbers  of  Chlorophyta  were  significantly  low- 
ered by  50  ug  methoxychlor/L  (p  <  or  =  0.05). 
The  observed  numerical  recovery  at  41  d  was  due 
primarily  to  an  increase  in  the  density  of  Kurch- 
neriella  lunaris.  The  biomass  of  this  group  re- 
mained low  in  these  treated  corrals  because,  de- 
spite its  numerical  increase,  K.  lunaris  contributed 
httle  to  chlorophyte  biomass.  Although  5  ug  meth- 
oxychlor/L was  toxic  only  to  Cladocera  and  cope- 
podites,  recovery  occurred  within  20  d.  Methox- 
ychlor at  3  ug/L  had  no  observable  effects  on 
density  of  plankton  or  on  community  structure. 
The  responses  to  methoxychlor  of  the  various 
groups  of  plankton  generally  appear  to  be  expo- 
sure-dependent, with  Cladocera  and  Chlorophyta 
exhibiting  the  greatest  sensitivity.  (See  also  W87- 
06329)  (Author's  abstract) 
W87-06330 


BIOCONCENTRATION  OF  HYDROPHOBIC 
CHEMICALS  IN  FISH:  RELATIONSHIP  WITH 
MEMBRANE  PERMEATION, 

Amsterdam  Univ.  (Netherlands).  Lab.  of  Environ- 
mental and  Toxicological  Chemistry. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06332 


EVALUATION  OF  THE  ARCHIANNELID  DIN- 
OPHILUS  GYROCILIATUS  FOR  USE  IN 
SHORT-TERM  LIFE-CYCLE  TOXICITY 
TESTS, 

Battelle    New    England    Marine    Research    Lab., 

Duxbury,  MA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06336 


RELATION  OF  SURVIVAL  TO  OTHER  END- 
POINTS  IN  CHRONIC  TOXICITY  TESTS 
WITH  FISH, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06338 


USE  OF  SIZE-DEPENDENT  MORTALITY 
MODELS  TO  ESTIMATE  REDUCTIONS  IN 
FISH  POPULATIONS  RESULTING  FROM 
TOXICANT  EXPOSURE, 

Marine  Ecological  Research,  Inc.,  Tappan,  NY. 
D.  T.  Logan. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  8,  p  769-775,  August  1986. 
2  tab,  16  ref. 

Descriptors:  'Mathematical  models,  'Model  stud- 
ies, *Fish  populations,  *Water  pollution  effects, 
•Toxicity,  Growth,  Population  dynamics,  Fish 
eggs,  Larvae,  Mortality,  Risk  assessment,  Sublethal 
effects. 

In  populations  in  which  the  rate  of  early  mortality 
depends  primarily  on  the  size  of  individuals, 
growth  and  size  become  important  determinants  of 
population  dynamics.  Models  based  on  size  and 
developed  for  fish  populations  can  provide  a  means 
of  integrating  acute  and  chronic  toxicological  ob- 
servations to  predict  changes  in  population  size. 
These  models  predict  population  reductions  result- 
ing from  lethality  to  eggs  and  larvae,  reduced 
growth  rate,  reduced  length  at  hatch  and  any 
behavioral  or  physiological  changes  that  increase 
either  size-dependent  or  size-independent  mortality 
rates.  The  dependence  of  mortality  rate  on  size 
may  arise  from  developmental  changes,  size-selec- 
tive predation,  changing  energy  balances  or  a  com- 
bination of  these.  The  biological  source  of  mortali- 
ty may  dictate  its  mathematical  expression.  Since 
the  size-dependent  mortality  modeled  here  may 
arise  from  several  common  sources,  it  may  be 
widespread.  As  a  result,  reductions  in  natural  pop- 
ulations caused  by  sublethal  toxic  exposures  may 
not  be  unusual.  These  results  suggest  that  measur- 
ing sublethal  reductions  in  early  growth  that  result 
from  toxic  conditions  may  be  a  meaningful  way  of 
estimating  potential  risks  to  natural  populations. 
(Author's  abstract) 
W87-06339 


ASSESSMENT  OF  THE  SAFETY  OF  DIOCTYL 
ADD7ATE  EN  FRESHWATER  ENVIRON- 
MENTS, 

Monsanto  Co.,  St.  Louis,  MO. 
J.  D.  Felder,  W.  J.  Adams,  and  V.  W.  Saeger. 
Environmental       Toxicology      and       Chemistry 
ETOCDK,  Vol.  5,  No.  8,  p  777-784,  August  1986. 
5  tab,  22  ref. 

Descriptors:  *Bioaccumulation,  'Fate  of  pollut- 
ants, 'Water  pollution  effects,  'Risk  assessment, 
•Dioctyl  adipate,  'Biodegradation,  Toxicity, 
Algae,  Fish,  Solubility,  Daphnia,  Sediments. 

A  safety  assessment  of  dioctyl  adipate  (DOA)  in 
freshwater  environments  was  conducted.  DOA  is 
relatively  insoluble  in  water  and  is  likely  to  parti- 
tion to  sediment  and  biota  in  the  aquatic  environ- 
ment. "  .gradation  was  found  to  be  rapid  and 
extensive  under  conditions  simulating  sewage  sys- 
tems and  the  natural  environment.  Measured  envi- 


ronmental concentrations  of  DOA  averaged  less 
than  0.5  microgram(ug)/L  in  natural  surface 
waters.  DOA  was  not  acutely  toxic  to  algae  and 
fish  at  or  above  its  water  solubility  of  0.78  +  or  - 
0.16  mg/L.  It  was  acutely  and  chronically  toxic  to 
Daphnia  magna  at  480  to  850  and  24  to  52  ug/L, 
respectively.  A  bioconcentration  study  with  blue- 
gill  showed  that  DOA  is  not  an  accumulative  or 
persistent  chemical  in  this  species.  The  mean  28-d 
bioconcentration  factor  was  27.  A  comparison  of 
the  mean  environmental  water  concentrations  of 
DOA  with  laboratory  chronic  toxicity  values  for 
D.  magna  showed  a  safety  margin  of  approximate- 
ly three  orders  of  magnitude.  The  conclusion 
drawn  from  this  environmental  safety  assessment  is 
that,  under  present  use  and  disposal  patterns,  DOA 
presents  a  small  hazard  to  the  freshwater  aquatic 
environment.  (Author's  abstract) 
W87-06340 


EFFECTS  OF  COPPER,  NICKEL  AND  ZINC 
ON  THREE  SPECIES  OF  OREGON  FRESHWA- 
TER SNAILS, 

Corvallis  Environmental  Research  Lab.,  OR. 

A.  V.  Nebeker,  A.  Stinchfield,  C.  Savonen,  and  G. 

A.  Chapman. 

Environmental      Toxicology       and       Chemistry 

ETOCDK,  Vol.  5,  No.  9,  p  807-811,  September 

1986.  2  tab,  17  ref. 

Descriptors:  *Water  pollution  effects,  •Copper, 
•Nickel,  *Zinc,  'Snails,  Heavy  metals,  Toxicity, 
Mortality,  Population  exposure. 

Three  snail  species  collected  from  western  Oregon 
were  exposed  to  metals:  Juga  plicifera  and  Lithog- 
lyphus  virens,  which  inhabit  cool  coastal  streams, 
and  Physa  gyrina,  which  is  found  in  Willamette 
Valley  ponds.  J.  plicifera  were  exposed  in  flow- 
through  laboratory  tests  to  copper  and  nickel,  L. 
virens  were  exposed  to  copper,  and  P.  gyrina  were 
exposed  to  nickel  and  zinc.  J.  plicifera  had  a  96-h 
LC50  (50%  of  the  test  group  died)  of  0.015  mg/L 
for  copper  and  a  no  observed  effect  level  (NOEL, 
mortality  not  significantly  different  from  that  in 
control  groups)  of  0.006  mg/L  (30-d  survival).  J. 
plicifera  had  a  96-h  LC50  for  nickel  of  0.237  mg/L 
and  a  NOEL  of  0.124  mg/L.  L.  virens  had  a  96-h 
LC50  for  copper  of  0.008  mg/L  and  a  NOEL  of 
less  than  0.008  mg/L.  P.  gyrina  had  a  96-h  LC50 
for  nickel  of  0.239  mg/L,  a  96-h  LC50  for  zinc  of 
1.274  mg/L  and  a  NOEL  for  zinc  of  0.570  mg/L. 
(Author's  abstract) 
W87-06342 


SIMULTANEOUS  EVALUATION  OF  THE 
ACUTE  EFFECTS  OF  CHEMICALS  ON  SEVEN 
AQUATIC  SPECIES, 

Eastman  Kodak  Co.,  Rochester,  NY.  Health  and 

Environment  Labs. 

W.  S.  Ewell,  J.  W.  Gorsuch,  R.  O.  Kringle,  K.  A. 

Robillard,  and  R.  C.  Spiegel. 

Environmental      Toxicology       and       Chemistry 

ETOCDK,  Vol.  5,  No.  9,  p  831-840,  September 

1986.  1  fig,  6  tab,  59  ref. 

Descriptors:  'Analytical  methods,  *Water  pollu- 
tion effects,  *Bioindicators,  'Toxicity,  'Aquatic 
animals,  'Organic  compounds,  Cultures,  Popula- 
tion exposure,  Performance  evaluation. 

A  cost-effective  testing  procedure  is  described  that 
measures  the  acute  aquatic  effects  of  a  single  test 
chemical  on  seven  aquatic  species  simultaneously: 
Asellus  intermidius  (pillbug);  Daphnia  magna 
(water  flea);  Dugesia  tigrina  (flatworm);  Gram- 
marus  fasciatus  (sideswimmer);  Helisoma  trivolvis 
(snail);  Lumbriculus  variegatus  (segmented  worm); 
and  Pimephales  promelas  (fathead  minnow).  These 
species  were  chosen  because  of  their  ecological 
importance,  diversity  and  amenability  to  laborato- 
ry culturing.  Twenty-seven  commercial  inorganic 
and  organic  chemicals  were  tested  using  the  simul- 
taneous exposure  procedure.  The  96-h  LC50 
values  were  derived  for  each  species  and  the  re- 
sults compared  with  literature  values.  The  repro- 
ducibility of  the  results  achieved  using  this  testing 
procedure  was  shown  to  be  very  good.  The  results 
compare  favorably  with  96-h  LC50  values  from 
single-species  tests.  The  susceptibility  of  test  ani- 
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mals  as  a  function  of  species  and  chemical  com- 
pound was  evaluated.  Water  fleas  were  found  to  be 
as  susceptible  as,  or  more  so  than,  the  other  aquatic 
organisms  for  all  compounds  tested.  The  relative 
sensitivities  of  the  other  test  species  were  found  to 
be  highly  chemical  dependent.  (Author's  abstract) 
W87-06343 


MARGINS  OF  UNCERTAINTY  IN  ECOTOXI- 
COLOGICAL  HAZARD  ASSESSMENT, 

Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06344 


EFFECTS  OF  COAL  PILE  LEACHATE  ON 
TAYLOR  BROOK  IN  WESTERN  MASSACHU- 
SETTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Environ- 
mental Sciences. 
B.  Tan,  and  R.  A.  Coler. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  10,  p  897-903,  October 
1986.  3  fig,  3  tab,  18  ref. 

Descriptors:  *Coal  mine  wastes,  *Acid  water, 
•Water  pollution  effects,  'Streams,  *Leachates, 
•Mine  wastes,  *Runoff,  *Toxicity,  Heavy  metals, 
Downstream,  Taylor  Brook,  Fish,  Aluminum, 
Mortality. 

The  metals  in  Taylor  Brook,  a  second-order  stream 
that  receives  the  runoff  and  leachate  from  a  coal 
pile,  were  analyzed  and  evaluated  for  toxicity.  Al, 
Fe  and  Mn  levels  were  highest  immediately  down- 
stream from  the  coal  pile  at  site  4,  where  the  pH 
was  4.9.  The  water  at  this  site  was  soft  (41  ppm). 
Ca  and  Mg  were  predominantly  unbound,  yet  max- 
imum binding  with  organic  acids  occurred.  The 
increase  in  S04:N03:C1  ratios  showed  that  the 
effect  was  local  rather  than  a  consequence  of  acid 
precipitation  alone.  The  96-h  LC50  values  for  gup- 
pies  in  water  from  sites  4  and  3  were  26  and  100%, 
respectively.  The  increase  of  Al  (80-fold)  was  in- 
versely proportional  to  pH,  but  this  proportional- 
ity was  more  pronounced  at  site  4  than  at  site  3. 
The  36-h  LC50  values  obtained  on  the  addition  of 
Al  and  acidity  to  water  from  site  3  at  the  levels 
measured  in  water  from  site  4  were  24%  and 
greater  than  100%,  respectively.  When  compared 
with  the  values  (17%  and  49%)  derived  for  site  4 
water,  the  data  indicate  that  the  toxicity  was  prin- 
cipally exerted  by  aluminum.  Residual  oxygen  data 
also  suggest  that  fish  mortality  was  primarily  a 
function  of  Al.  Additions  of  Al  (0.3  ppm)  to 
Taylor  Brook  control  site  water  resulted  in  in- 
creased toxicity  to  guppies,  while  added  acidity 
(pH  4.5)  had  no  marked  effect.  (Author's  abstract) 
W87-06346 


ACUTE  AND  CHRONIC  EFFECTS  OF  WATER 
QUALITY  CRITERIA-BASED  METAL  MIX- 
TURES ON  THREE  AQUATIC  SPECDZS, 

Environmental  Research  Lab.-Duluth,  MN. 

R.  L.  Spehar,  and  J.  T.  Fiandt. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.   10,  p  917-931,  October 

1986.  2  fig,  8  tab,  44  ref. 

Descriptors:  *Water  pollution  effects,  *Aquatic 
animals,  'Metals,  'Toxicity,  Trout,  Daphnids, 
Population  exposure,  Minnows,  Survival,  Water 
quality,  Survival,  Mortality,  Synergistic  effects. 

Acute  and  chronic  toxicity  tests  were  conducted 
with  three  aquatic  species  to  determine  the  effects 
of  metals  combined  as  mixtures  at  proposed  water 
quality  criteria  concentrations  and  at  multiples  of 
the  LC50  and  maximum  acceptable  toxicant  con- 
centration (MATC)  obtained  from  tests  on  six 
metals.  These  studies  were  the  first  part  of  a  larger 
research  effort  to  derive  water  quality  criteria  for 
combined  pollutants  by  the  U.S.  Environmental 
Protection  Agency.  Arsenic,  cadmium,  chromium, 
copper,  mercury  and  lead  combined  at  criterion 
maximum  concentrations  caused  nearly  100%  mor- 
tality in  rainbow  trout  and  daphnids  (Ceriodaphnia 
dubia)  during  acute  exposures.  Fathead  minnows 
were  not  adversely  affected  at  this  or  two  times 
this  concentration,  although  a  mixture  of  four  to 


eight  times  the  maximum  value  caused  15  to  60% 
mortality.  Metals  combined  at  the  criterion  aver- 
age concentrations  significantly  reduced  produc- 
tion of  daphnid  young  and  growth  of  fathead 
minnows  after  7  and  32  d,  respectively.  Embryo 
hatchability  and  survival  of  rainbow  trout  were 
reduced  at  four  times  this  criterion  but  not  at  the 
criterion  average  concentration.  Acute  tests  with 
metals  mixed  at  multiples  of  the  LC50  indicated 
that  the  joint  action  of  the  metals  was  more  than 
additive  for  fathead  minnows  and  nearly  strictly 
additive  for  daphnids,  based  on  toxic  units  calculat- 
ed from  the  individual  components  of  the  mixture. 
Chronic  tests  showed  that  the  joint  action  was  less 
than  additive  for  fathead  minnows  but  nearly 
strictly  additive  for  daphnids,  indicating  that  long- 
term  metal  interactions  may  be  different  in  fish 
than  in  lower  invertebrates.  Adverse  effects  were 
observed  at  mixture  concentrations  of  one-half  to 
one-third  the  MATC  for  fathead  minnows  and 
daphnids,  respectively,  suggesting  that  components 
of  mixtures  at  or  below  no  effect  concentrations 
may  contribute  significantly  to  the  toxicity  of  a 
mixture  on  a  chronic  basis.  These  results  point  out 
the  need  for  additional  studies  to  determine  the 
type  and  degree  of  interaction  of  toxicants  because 
single-chemical  water  quality  criteria  may  not  suf- 
ficiently protect  some  species  when  other  toxicants 
are  also  present.  (Author's  abstract) 
W87-06347 


SURVTVAL  OF  DAPHNIA  MAGNA  AND  HYA- 
LELLA  AZTECA  EN  CADMIUM-SPDXED 
WATER  AND  SEDEVIENT, 

Corvallis  Environmental  Research  Lab.,  OR. 
A.  V.  Nebeker,  S.  T.  Onjukka,  M.  A.  Cairns,  and 
D.  F.  Krawczyk. 

Environmental  Toxicology  and  Chemistry 
ETOCDK,  Vol.  5,  No.  10,  p  933-938,  October 
1986.  4  tab,  20  ref. 

Descriptors:  'Water  pollution  effects,  *Cadmium, 
•Sediments,  *Toxicity,  'Daphnia,  *Hyalella, 
Heavy  metals,  Mortality,  Survival,  Invertebrates, 
Adsorption. 

Freshwater  sediments  and  water  were  spiked  with 
cadmium  in  the  laboratory,  and  toxicity  tests  were 
conducted  with  the  cladoceran  Daphnia  magna 
and  the  amphipod  Hyalella  azteca  to  determine  if 
Cd  in  the  sediment  would  cause  increased  toxicity. 
The  48-h  LC50  values  for  Daphnia  in  tests  without 
sediment  were  36,  33,  24  and  40  microgram(ug)/L 
total  Cd.  Calculated  free  ion  (Cd(2+))  LC50 
values  for  the  same  tests  were  28,  25,  18  and  31  ug/ 
L.  LC50  values  (48-h)  determined  for  total  Cd 
(uncentrifuged  water  sample)  in  the  sediment-con- 
taining beakers  were  252,  69  and  122  ug/L  for 
Daphnia.  LC50  values  for  dissolved  Cd  (centri- 
fuged  10,000  rpm)  in  the  sediment-containing  beak- , 
ers  were  61,  27  and  100  ug/L  for  Daphnia.  Higher 
total  Cd  LC50  values  indicate  that  Cd  adsorbed  to 
soluble  organic  material  was  not  biologically  avail- 
able. The  96-h  LC50  value  in  tests  without  sedi- 
ment for  Hyalella  was  8  ug/L  total  Cd;  two  10-d 
LC50  values  were  less  than  2.8  and  6.0  ug/L. 
LC50  values  (96-h)  determined  for  Hyalella  for 
total  and  dissolved  Cd  in  tests  with  sediment  were 
74  and  6.6  ug/L,  respectively;  the  10-d  LC50  for 
total  Cd  in  tests  with  sediment  was  80  ug/L.  No 
significant  mortality  of  Daphnia  or  Hyalella  oc- 
curred in  the  flow-through  tests  in  which  sediment 
contained  the  same  levels  of  Cd  as  in  the  static 
tests.  Mortality  was  similar  in  beakers  with  and 
without  Cd-spiked  sediment,  indicating  that  Cd  in 
the  sediment  and  adsorbed  to  organic  materials 
was  not  available  to  cause  increased  mortality. 
(Author's  abstract) 
W87-06348 


COMBINED  AND  SEPARATE  EFFECTS  OF 
CADMIUM,  LEAD  AND  ZINC  ON  ALA-D  AC- 
TTVnY,  GROWTH  AND  HEMOGLOBIN  CON- 
TENT IN  DAPHNIA  MAGNA, 

Goeteborg  Univ.  (Sweden).  Dept.  of  Zoophysio- 

logy. 

R.  Berglind. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  11,  p  989-995,  November 

1986.  6  fig,  2  tab,  30  ref. 


Descriptors:  *Water  pollution  effects,  'Daphnia, 
•Synergistic  effects,  *Cadmium,  *Lead,  *Zinc, 
Growth,  Heavy  metals,  Tissue  analysis,  Inhibition, 
Enzymes,  Population  exposure. 

The  single  and  combined  effects  of  cadmium,  lead 
and  zinc  on  delta-aminolevulinic  acid  dehydratase 
(ALA-D)  activity,  growth  and  hemoglobin  con- 
tent were  studied  in  Daphnia  magna.  The  ALA-D 
activity  was  enhanced  by  Cd  and  inhibited  by  Pb. 
The  binary  combinations,  Pb:Cd  and  Pb:Zn,  were 
powerful  inhibitors  of  ALA-D.  However,  in  the 
combination  of  the  highest  concentrations  of  lead 
and  zinc  the  activity  of  ALA-D  was  enhanced. 
The  stimulation  by  cadmium  was  abolished  in  the 
presence  of  zinc.  All  tertiary  combinations  of  Pb, 
Cd  and  Zn  inhibited  ALA-D  activity.  Lead  alone 
did  not  decrease  the  hemoglobin  content  in  D. 
magna  even  at  260  microgram/L  Pb,  Zn  were  not 
more  powerful  in  affecting  the  hemoglobin  content 
than  were  the  binary  combinations.  Growth  was 
not  affected  by  Cd,  Pb  or  Zn  in  any  of  the  combi- 
nations used.  (Author's  abstract) 
W87-06353 


DEVELOPMENT  AND  VALIDATION  OF  SITE- 
SPECIFIC  WATER  QUALITY  CRITERIA  FOR 
COPPER, 

Environmental  Research  Lab.-Duluth,  MN. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06354 


TOXICOLOGICAL  STUDffiS  OF  BENOMYL 
AND  CARBENDAZIM  ES  RATNBOW  TROUT, 
CHANNEL  CATFISH  AND  BLUEGDLLS, 

Columbia  National  Fisheries  Research  Lab.,  MO. 
D.  U.  Palawski,  and  C.  O.  Knowles. 
Environmental      Toxicology      and      Chemistry 
ETOCDK,  Vol.  5,  No.  12,  p  1039-1046,  December 
1986.  1  fig,  7  tab,  19  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Benomyl,  'Carbendazim,  'Fish  physiolo- 
gy, 'Toxicity,  Metabolism,  Catfish,  Trout,  Blue- 
gills, Alkaline  water,  Tissue  analysis,  Bioaccumula- 
tion. 

Benomyl  and  carbendazim  exhibited  high  acute 
toxicity  to  channel  catfish,  Ictalurus  punctatus  (Ra- 
finesque),  but  were  much  less  toxic  to  rainbow 
trout,  Salmo  gairdneri  (Richardson),  and  bluegills, 
Lepomis  macrochirus  (Rafinesque).  Changes  in 
water  temperature,  pH,  and  water  hardness  altered 
the  acute  toxicity  to  fish  of  both  compounds;  how- 
ever, the  alterations  were  less  marked  in  channel 
catfish  than  in  rainbow  trout.  Carbendazim  inject- 
ed intraperitoneally  was  not  readily  metabolized 
and  was  the  major  radioactive  product  excreted  by 
the  three  fish  species.  The  rapid  depuration  of 
radiocarbon  into  the  containment  water  and  the 
storage  of  residues  in  the  gall  bladder  of  each 
species  indicated  that  both  branchial  and  biliary 
excretion  were  major  pathways  for  the  elimination 
of  carbendazim  by  fish.  In  the  carbendazim  residue 
dynamic  studies,  rainbow  trout  had  the  highest 
uptake  rate  constant  and  bioconcentration  factor  of 
the  three  species.  Much  less  carbendazim  was  ac- 
cumulated by  channel  catfish  than  by  the  other 
two  species,  but  this  residue  level  (0.44  micro- 
gram/g)  appeared  to  be  lethal  after  48  h  of  expo- 
sure. The  elimination  rate  constant  and  biological 
half-life  of  carbendazim  were  similar  for  rainbow 
trout  and  bluegills;  however,  the  elimination  rate 
constant  was  larger  and  the  biological  half-life 
shorter  in  channel  catfish  than  in  the  other  two 
species.  It  was  concluded  that  benomyl  and  car- 
bendazim were  selectively  toxic  to  channel  catfish 
compared  with  rainbow  trout  and  bluegill,  but 
because  of  the  instability  of  benomyl  and  the  fast 
elimination  of  carbendazim,  the  possibility  of  these 
compounds  excessively  bioconcentrating  in  fish 
was  remote.  (Author's  abstract) 
W87-06357 


DOWANOL,  AN  ENVIRONMENTALLY  SAFE 
ADJUVANT, 

Ottawa  Univ.  (Ontario).  Dept.  of  Biology. 
P.-Y.  Caux,  P.  Weinberger,  and  D.  B.  Carlisle. 
Environmental      Toxicology       and      Chemistry 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5C— Effects  Of  Pollution 

ETOCDK,  Vol.  5,  No.  12,  p  1047-1054,  December 
1986.  10  fig,  1  tab,  36  ref. 

Descriptors:  'DOWANOL,  'Water  pollution  ef- 
fects, 'Toxicity,  Adjuvants,  Biomass,  Photosynthe- 
sis, Forests,  Risk  assessment,  Field  tests,  Pesticides. 

Pesticide  spray  formulations  include  a  variety  of 
adjuvants  as  wetting  agents,  surfactants  or  emulsifi- 
ers.  DOWANOL  TPM  (tripropylene  glycol 
methyl  ether)  is  one  such  adjuvant  in  current 
common  use  in  spray  formulations  of  the  insecti- 
cide fenitrothion.  Unlike  some  other  adjuvants 
tested,  DOWANOL  appears  to  have  no  significant 
toxicity  for  duckweed,  Lemna  minor  L.,  an  envi- 
ronmentally important  aquatic  plant,  which  was 
previously  shown  to  be  sensitive  to  some  formula- 
tions. Four  parameters  were  monitored,  namely, 
biomass,  photosynthetic  function,  adenosine  tri- 
phosphate level  and  changes  in  the  electrical  po- 
tential of  the  bathing  media.  Reported  concentra- 
tions of  DOWANOL  in  forest  pools  after  spraying 
are  of  the  order  of  1  microgram(ug)/ml.  We  have 
tested  concentrations  up  to  956  ug/ml.  The  highest 
concentration  produced  significant  functional  im- 
pairment in  the  plants,  which,  however,  recovered 
within  2  d  in  freshwater.  Lower  concentrations 
had  no  measurable  effects.  The  threshold  concen- 
tration for  DOWANOL  toxicity  to  Lemna  is  thus 
about  three  orders  of  magnitude  higher  than  ob- 
served field  concentrations,  and  we  conclude  that 
it  therefore  can  be  judged  to  be  a  relatively  envi- 
ronmentally safe  adjuvant.  (Author's  abstract) 
W87-06358 


SCREEN   DEVICE  TO  ELIMINATE  'FLOAT- 
ERS* IN  DAPHNIA  MAGNA  TOXICITY  TESTS, 
Battelle  Columbus  Div.,  OH. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06359 


RELATIONSHIP  BETWEEN  AQUATIC  TOXIC- 
ITY QSARS  AND  BIOCONCENTRATION  FOR 
SOME  ORGANIC  CHEMICALS, 

Ontario    Ministry    of  Labour,    Toronto.    Special 

Studies  and  Services  Branch. 

L.  S.  McCarty. 

Environmental      Toxicology      and      Chemistry 

ETOCDK,  Vol.  5,  No.  12,  p  1071-1080,  December 

1986.  2  fig,  2  tab,  42  ref. 

Descriptors:  'Water  pollution  effects,  'Path  of  pol- 
lutants, 'Bioaccumulation,  'QSAR,  'Toxicity,  Or- 
ganic compounds,  Prediction,  Model  studies,  Ki- 
netics. 

Aquatic  toxicity  testing  is  conducted  largely  by 
means  of  a  single  experimental  protocol  -  the  con- 
centration-response toxicity  test.  This  procedure 
has  a  number  of  well-known  limitations  resulting 
from  the  fact  that  the  relationship  between  the 
waterborne  toxicant  concentration  and  the  actual 
body  toxicant  concentration  which  is  producing 
the  observed  biological  response  is  unknown. 
Hence  quantifying  the  influence  of  chemical  poten- 
cy, physical,  chemical  and  biological  factors  and 
elapsed  time  on  the  outcome  of  toxicity  tests  is 
difficult.  Interpretation,  and  even  more  significant- 
ly, predictability  may  be  severely  restricted.  Using, 
and  further  quantifying,  the  links  between  octanol- 
water  partition  coefficients,  bioconcentration  and 
acute  and  chronic  toxicity  quantitative  structure- 
activity  relationships  (QSARs)  for  narcotic  organic 
chemicals  has  allowed  the  following  conclusions  to 
be  made:  (1)  Establishing  internal  toxicant  concen- 
trations related  to  acute  and  chronic  effects,  as 
estimated  in  this  paper,  will  allow  the  toxicological 
significance  of  body  burdens  of  certain  organic 
chemicals,  both  singly  and  in  certain  mixtures,  to 
be  determined;  (2)  Chemical  potency,  as  deter- 
mined in  the  exposed  organism,  appears  to  be 
essentially  constant  for  each  of  the  biological  re- 
sponses and  organic  chemical  groups  examined;  (3) 
The  acute  and  chronic  QSARs  discussed  herein  are 
all  parallel,  each  having  a  slope  of  unity;  (4)  It 
appears,  as  a  first  approximation,  that  a  one-com- 
partment, first-order  kinetics  model  could  provide 
a  quantitative  means  of  studying  aquatic  toxicity 
test  results,  both  retrospectively  and  prospectively; 
(5)  Bioconcentration  and  toxicity  kinetics  appear  to 
be  similar,  but  the  internal  toxicant  concentration 


endpoint  is  different,  fixed  for  toxicity  and  variable 
for  bioconcentration.  (Author's  abstract) 
W87-06361 


EMBRYONIC  MORTALITY  AND  ABNOR- 
MALITIES OF  AQUATIC  BIRDS:  APPARENT 
IMPACTS  OF  SELENIUM  FROM  IRRIGA- 
TION DRAINWATER, 

California   Univ.,   Davis.   Dept.   of  Wildlife  and 

Fisheries  Biology. 

H.  M.  Ohlendorf,  D.  J.  Hoffman,  M.  K.  Saiki,  and 

T.  W.  Aldrich. 

The  Science  of  the  Total  Environment  STENDL, 

Vol.  52,  No.  1/2,  p  49-63,  June  1986.  1  fig,  6  tab,  59 

ref. 

Descriptors:  'Bioaccumulation,  'Path  of  pollut- 
ants, 'Water  pollution  effects,  'Selenium,  'Toxici- 
ty, 'Aquatic  birds,  'Mortality,  'Reproduction, 
•Pathology,  'Irrigation-return  flow,  Developmen- 
tal abnormalities,  San  Joaquin  Valley,  California, 
Embryos,  Chicks,  Organ  abnormalities,  Skeletal 
abnormalities,  Tissue  analysis. 

Severe  reproductive  impacts  were  found  in  aquatic 
birds  nesting  on  irrigation  drainwater  ponds  in  the 
San  Joaquin  Valley  of  California.  Of  347  nests 
studied  to  late  incubation  or  to  hatching,  40.6% 
had  at  least  one  dead  embryo  and  19.6%  had  a 
least  one  embryo  or  chick  with  an  obvious  external 
anomaly.  The  deformities  were  often  multiple  and 
included  missing  or  abnormal  eyes,  beaks,  wings, 
legs,  and  feet.  Brain,  heart,  liver,  and  skeletal 
anomalies  also  were  present.  Mean  Se  concentra- 
tions in  plants,  invertebrates,  and  fish  from  the 
ponds  were  22-175  ppm  (dry  weight),  about  12-130 
times  those  found  at  a  nearby  control  area.  Bird 
eggs  (2.2-100  ppm)  and  livers  (19130  ppm)  also 
contained  elevated  levels  of  Se.  Aquatic  birds  may 
experience  similar  problems  in  other  areas  where 
Se  occurs  at  elevated  levels.  (Author's  abstract) 
W87-06390 


HISTOPATHOLOGICAL  EFFECTS  OF  PARA- 
QUAT AND  GILL  FUNCTION  OF  PUNTIUS 
GONIONOTUS,  BLEEKER, 
Chulalongkorn  Univ.,  Bangkok  (Thailand).  Dept. 
of  Pharmacology. 
P.  Sinhaseni,  and  T.  Tesprateep. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  308-312, 
February  1987.  1  fig,  1  tab,  14  ref. 

Descriptors:  'Histopathology,  'Herbicides,  'Sub- 
lethal effects,  'Paraquat,  'Thailand,  'Water  pollu- 
tion effects,  'Fish  physiology,  Pathology,  Fish  pa- 
thology, Population  exposure,  Fish,  Pollutants, 
Pesticides,  Gills. 

The  histopathological  effects  of  Paraquat,  a  widely 
used  herbicide,  applied  to  Thai  Silver  barb,  Puntius 
gonionotus.  Bleeker,  under  laboratory  conditions 
were  presented.  After  5  and  12  days  of  exposure  to 
Paraquat,  no  abnormal  behavior  was  noticed  and 
none  of  the  fish  died  before  termination  of  the 
experiment.  The  gills  were  the  only  organ  found  to 
have  histopathological  changes  following  exposure 
at  4  milligrams/liter  for  12  days.  Cellular  swelling 
of  gill  filaments,  although  it  implies  an  early  and 
reversible  manifestation  of  injury,  usually  becomes 
apparent  only  after  the  critical  damaging  biochemi- 
cal event  and  function  derangement  have  oc- 
curred. The  increased  permeability  of  cell  mem- 
brane with  or  without  loss  of  intracellular  reserves 
of  energy  may  be  involved.  It  was  concluded  that 
the  exposure  of  4  milligTams/liter  of  Paraquat  for  a 
longer  period  of  time  could  cause  detrimental  ef- 
fects in  fish.  (Wood-PTT) 
W87-06425 


SEASONAL  TOXICITY  OF  AMMONIA  TO 
FIVE  FISH  AND  NINE  INVERTEBRATE  SPE- 
CDZS, 

Environmental  Research  Lab.-Duluth,  Monticello, 

MN.  Monticello  Ecological  Research  Station. 

J.  W.  Arthur,  C.  W.  West,  K.  N.  Allen,  and  S.  F. 

Hedtke. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  2,  p  324-331, 

February  1987.  1  tab,  17  ref. 


Descriptors:  'Ammonia,  'Water  pollution  effects, 
•Toxicity,  'Invertebrates,  'Sensitivity  analysis, 
•Rivers,  'Seasonal  variation,  Fish,  Pollutants,  Sub- 
lethal effects,  Amphipods,  Caddisflies,  Cladocera, 
Crayfish,  Crustaceans,  Clams,  Mollusks,  Mayflies, 
Aquatic  insects,  Anisopods,  Snails,  Catfish,  Min- 
nows, Sucker,  Trout,  Water  temperature,  Popula- 
tion exposure. 

The  relative  sensitivity  of  fish  and  invertebrates  to 
unionized  ammonia  in  river  water  at  ambient  sea- 
sonal temperature  was  determined  in  a  laboratory 
setting.  The  tested  invertebrates  included  an  am- 
phipod,  caddisfly  larvae,  a  cladoceran,  crayfish, 
fingernail  clam,  mayfly,  anisopod  and  snails.  The 
tested  fish  included  channel  catfish,  fathead 
minnow,  white  sucker,  walleye,  and  rainbow  trout. 
Testing  occurred  during  all  four  seasons  at  ambient 
river  water  temperatures.  The  rainbow  trout  was 
the  most  sensitive  fish,  while  the  most  sensitive 
invertebrate  was  the  fingernail  clam.  With  excep- 
tion of  two  mollusks  and  the  cladoceran  species,  all 
other  invertebrates  were  less  sensitive  than  fish  to 
the  short-term  ammonia  exposures.  No  clear  rela- 
tionship was  demonstrated  between  NH3  toxicity 
and  water  temperature.  Literature  comparisons  of 
toxicity  values  were  made  where  possible.  The 
laboratory  results  will  be  used  for  comparison  with 
field  tests  in  the  determination  of  water  quality 
criteria.  (Wood-PTT) 
W87-06427 


TOXICOLOGICAL  EVALUATION  OF  THE 
LEACHATE  FROM  A  CLOSED  URBAN  LAND- 
FILL, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Phar- 
macognosy. 

L.  M.  Radi,  D.  J.  Kuntz,  G.  Padmanabhan,  I.  E. 
Berg,  and  A.  K.  Chaturvedi. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  337-344, 
February  1987.  2  tab,  32  ref. 

Descriptors:  'Leachates,  'Landfills,  'Water  pollu- 
tion effects,  'Animal  behavior,  'Animal  physiolo- 
gy, 'Toxicity,  'Solid  waste  disposal,  'Heavy 
metals,  'Waste  disposal,  Municipal  wastes,  North 
Dakota,  Atomic  absorption  spectrophotometry, 
Gas  chromatography,  Neurobehavior,  Pesticides, 
Groundwater  pollution,  Pollutants,  Pesticides, 
Drinking  water. 

Leachate,  water  that  picks  up  dissolved  and/or 
particulate  material  as  it  percolates  through  solid 
waste,  was  obtained  from  a  closed  landfill  which 
served  a  city  population  of  about  60,000  in  North 
Dakota  and  was  evaluated  for  its  toxicity  to  mice. 
Animals  were  given  leachate  as  drinking  water  for 
65  days,  and  general  toxicity  to  selected  end  points 
was  observed.  Atomic  absorption  spectrophoto- 
metry was  used  in  the  determination  of  inorganic 
ions,  while  gas  chromatographic  techniques  were 
used  for  the  detection  of  various  pesticides.  The 
daily  consumption  of  leachate  affected  spleen 
weight  and  neurobehavior  of  the  mice.  There  was 
no  significant  difference  in  feed  intake,  liquid  con- 
sumption or  body  weight  gain  relative  to  the  con- 
trol animals.  The  ratio  of  liver  or  kidney  weight  to 
body  weight  also  did  not  change.  The  effects  of 
exposure  to  leachate  will  depend  on  the  amount 
and  nature  of  the  constituents  of  the  leachate 
which  varies  with  the  source.  Relative  to  tap 
water,  the  leachate  given  to  the  mice  contained 
fairly  high  amounts  of  such  metals  as  magnesium, 
arsenic,  barium,  chromium,  lead,  iron  and  cadmi- 
um. Organic  pesticides  were  not  detected.  Levels 
of  the  metals  were,  however,  several  times  higher 
in  the  leachate  than  the  safe  drinking  level  deter- 
mined by  the  US  EPA  and  some  of  these  metals 
have  the  potential  to  produce  undesirable  effects 
on  the  nervous  system,  kidneys,  liver  and  immune 
system.  Studies  on  toxicity  of  leachates  from  land- 
fills using  animal  models  are  necessary  to  predict 
toxicological  consequences  of  contamination  of 
groundwater  by  leachates.  (Wood-PTT) 
W87-06428 


TOXICITY  OF  MIXTURES  OF  HEAVY 
METALS  AND  PETROCHEMICALS  TO  XENO- 
PUS  LAEVIS, 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Effects  Of  Pollution — Group  5C 


Rijksinstituut  voor  de  Volksgezondheid  en  Milieu- 
hygiene,  Bilthoven  (Netherlands).  Lab.  for  Eco- 
toxicology,  Environmental  Chemistry,  and  Drink- 
ing Water. 

D.  de  Zwart,  and  W.  Slooff. 
Bulletin    of    Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  345-351, 
February  1987.  3  tab,  10  ref. 

Descriptors:  *  Synergistic  effects,  'Toxicity, 
•Heavy  metals,  'Petrochemicals,  *Water  pollution 
effects,  *Mortality,  *Toads,  Amphibians,  Hazard- 
ous materials,  Environmental  effects,  Alcohols, 
Amines,  Hydrocarbons,  Petroleum  hydrocarbons, 
Halogens,  Lethal  limit,  Least  squares  method, 
Mathematical  equations,  Mathematical  studies,  Re- 
gression analysis,  Comparison  studies. 

Further  information  is  needed  for  the  estimation  of 
potential  environmental  hazards  of  mixtures  of 
toxic  chemicals.  Special  attention  was  given  to 
petrochemical  compounds  which  are  often  re- 
leased into  waters  polluted  with  heavy  metals. 
Acute  tests  on  mixtures  of  alcohols,  amines,  hydro- 
carbons and  halogenated  carbons  in  combination 
with  some  heavy  metals  were  described  and  dis- 
cussed. The  clawed  toad,  Xenopus  laevis,  was  used 
as  a  test  animal  since  this  species  is  easy  to  culture 
and  to  maintain  in  a  laboratory  and  its  susceptibili- 
ty to  toxicants  is  comparable  to  that  of  fish.  The 
toxicity  of  the  individual  compounds  was  ex- 
pressed in  milligrams/liter  as  the  median  lethal 
concentration  after  48  hours  (48h  LC  50)  which 
was  calculated  as  a  projection  from  the  least  square 
linear  regression  on  log  transformed  nominal  con- 
centration data  and  probit  transformed  percent  ef- 
fective data.  The  toxicity  of  mixtures  was  calculat- 
ed the  same  way,  but  concentration  was  entered  as 
the  sum  of  the  fractions  of  the  LC  50  values  of  the 
individual  compounds.  Relevant  equations  were 
presented.  The  interaction  of  compounds  in  simple 
equitoxic  mixtures  of  heavy  metals  and  amines 
resulted  in  an  enhanced  toxicity,  whereas  the  com- 
bined toxicity  of  a  mixture  of  hydrocarbons  was 
less  than  additive.  Alcohols  and  halogenated  hy- 
drocarbons acted  approximately  additively.  Most 
combinations  tested  showed  the  expected  addition 
or  near  addition  of  toxicity.  (Wood-PTT) 
W87-06429 


TOXICITY  OF  3,4-DICHLOROANILINE  TO 
FATHEAD  MINNOWS,  PIMEPHALES  PRO- 
MELAS,  IN  ACUTE  AND  EARLY  LD7E-STAGE 
EXPOSURES, 

Wisconsin  Univ.-Superior.  Center  for  Lake  Superi- 
or Environmental  Studies. 
D.  J.  Call,  S.  H.  Poirier,  M.  L.  Knuth,  S.  L. 
Harting,  and  C.  A.  Lindberg. 
Bulletin    of   Environmental    Contamination    and 
Toxicology  BECTA6,  Vol.  38,  No.  2,  p  352-358, 
February  1987.  2  tab,  17  ref.  EPA  Cooperative 
agreements  CR809234  and  CR81 1590. 

Descriptors:  'Toxicity,  *Dichloroaniline,  *Water 
pollution  effects,  'Minnow,  'Sublethal  effects, 
•Mortality,  Fish,  Herbicides,  Industrial  wastes, 
Dye  industry  wastes,  Pollutants,  Lethal  limit,  Fish 
eggs,  Hatching,  Eggs,  Acute-chronic  ratio,  Organ- 
ic compounds,  Effluents,  Population  exposure. 

The  tested  chemical,  3,4-dichloroaniline  (3,4- 
DCA),  may  enter  surface  waters  as  a  contaminant 
in  applications  of  agricultural  herbicides,  as  a  meta- 
bolite of  several  herbicides,  or  in  industrial  ef- 
fluents from  dye  manufacturing  plants.  Acute  tox- 
icity tests  were  conducted  with  fathead  minnows. 
Mortalities  were  recorded  at  24,  48,  and  96  hours 
and  the  median  lethal  concentration  was  estimated 
by  the  trimmed  Spearman-Karber  method.  The 
effects  at  low  concentrations  in  extended  exposures 
on  egg  hatchability,  early  life,  and  physical  charac- 
teristics including  length,  weight  and  appearance, 
were  reported.  An  acute-chronic  ratio  (ACR) 
greater  than  1,200  was  obtained  when  the  geomet- 
ric mean  of  the  maximum  acceptable  toxin  concen- 
tration was  taken  as  a  chronic  point  estimate.  This 
large  an  ACR  for  an  industrial  chemical  is  unusual; 
the  majority  of  industrial  organics  having  non- 
anesthetic  effects  tested  previously  had  ACRs 
averaging  about  10-12.  It  was  concluded  that  3,4- 
DCA  must  operate  by  a  different  and  more  toxic 
mode  of  action.  (Wood-PTT) 


W87-06430 

EFFECT  OF  INCREASING  COPPER  AND  SA- 
LINITY ON  GLYCEROL  PRODUCTION  BY 
DUNALDJXLA  SALINA, 

Montclair  State  Coll.,  Upper  Montclair,  NJ.  Dept. 

of  Biology. 

B.  Lustigman,  J.  M.  McCormick,  G.  Dale,  and  J.  J. 

A.  McLaughlin. 

Bulletin    of    Environmental    Contamination    and 

Toxicology  BECTA6,  Vol.  38,  No.  2,  p  359-362, 

February  1987.  3  tab,  10  ref. 

Descriptors:  *Copper,  'Salinity,  *Water  pollution 
effects,  *Algae,  'Sublethal  effects,  'Glycerol, 
'Mortality,  'Algal  growth,  'Algal  toxins,  'Toxici- 
ty, 'Flagellates,  Metals,  Trace  elements,  Trace 
levels,  Heavy  metals,  Algicides,  Populations,  Plant 
populations,  Ions,  Chemical  properties,  Growth 
stages,  Cultures. 

Dunaliella  salina,  a  green  marine  flagellate,  is  able 
to  grow  in  waters  which  vary  greatly  in  salinity 
due  to  its  ability  to  form  glycerol  as  its  main 
storage  product.  Copper  is  an  essential  trace  ele- 
ment needed  in  small  quantities  by  algae  for  plasto- 
cyanin  production,  but  which  at  high  concentra- 
tions acts  as  an  algicide.  The  effects  of  lethal  and 
sublethal  concentrations  of  copper  on  growth  and 
glycerol  production  in  Dunaliella  salina  were  ex- 
amined. Cultures  of  D.  salina  showed  a  decrease  in 
cell  density  starting  with  5  ppm  Cu(2+).  After  a 
marked  decrease  in  population  with  concentrations 
up  to  30  ppm  Cu(2+),  leveling  off  of  the  effect 
was  observed.  The  maximum  tolerated  Cu(2+) 
concentration  was  50  ppm.  As  salinity  increased, 
so  did  resistance  to  the  lethal  effects  of  copper. 
The  most  statistically  significant  effect  on  glycerol 
per  cell  was  its  increase  with  increasing  salinity. 
Concomitantly,  there  was  a  smaller,  but  still  statis- 
tically significant,  increase  due  to  copper  concen- 
tration with  the  result  that  the  addition  of  copper 
to  cultures  produced  an  increase  in  the  amount  of 
glycerol  per  cell  at  both  salinities  employed.  Since 
sublethal  concentrations  of  copper  delayed  log 
phase  growth,  the  resulting  cells  had  a  higher 
concentration  of  glycerol.  However,  while  glycer- 
ol concentration  per  cell  increased,  cell  density 
decreased  so  that  total  yield  of  glycerol  was  not 
greater  with  copper  treatment  than  in  the  non- 
treated  controls.  (Wood-PTT) 
W87-06431 


SIZE  DISTRIBUTION  OF  AUTOTROPHS  AND 
MICROHETEROTROPHY  IN  RESERVOIRS: 
IMPLICATIONS  FOR  FOODWEB  STRUC- 
TURE, 

Oak  Ridge  National  Lab.,  TN.  Environmental  Sci- 
ences Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06434 


AQUATIC  COMMUNITY  RESPONSE  TO 
TECHNIQUES  UTILIZED  TO  RECLAIM  EAST- 
ERN U.S.  COAL  SURFACE  MINE  -  IMPACTED 
STREAMS, 

Tennessee  Valley  Authority,  Knoxville. 
L.  B.  Starnes. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  193-222,  10  fig,  2 
tab,  53  ref. 

Descriptors:  'Aquatic  environment,  'Ecosystems, 
'Water  pollution  effects,  'Ecological  effects, 
'Coal  mining,  'Tennessee,  'Ollis  Creek,  'Elkins, 
'West  Virginia,  Environmental  effects,  Streams, 
Acid  mine  drainage,  Surface  mines. 

Coal  mining  and  associated  processing  activities 
are  required  to  use  best  available  technologies  to 
minimize  impacts  to  air,  water,  and  land.  Mined 
areas  must  be  reclaimed.  Many  older  mined  areas 
were  poorly  operated  from  an  environmental 
standpoint  and  were  left  to  be  reclaimed  by  natural 
processes.  This  lack  of  environmental  foresight 
culminated  in  such  problems  as  acid  mine  drainage, 
mine  subsidence,  mine  and  refuse  fires,  and  barren 
and  highly  erodable  land.  While  these  problems 
emanate  from  both  abandoned  strip  and  under- 


ground mines,  this  paper  concentrates  on  methods 
to  restore  abandoned  surface  coal  mines  in  the 
eastern  United  States.  The  Ollis  Creek  (Tennessee) 
and  Elkins  (West  Virginia)  projects  indicated  that 
aquatic  recovery  may  occur  at  mine  reclamation 
sites,  but  even  with  remedial  or  intensive  reclama- 
tion complete  recovery  will  be  slow.  Previous 
studies  have  reported  twenty-four  years  to  full 
biological  recovery  in  nonacid  drainage  situations. 
For  abandoned  mines,  this  is  probably  the  fastest 
possible  natural  recovery;  and  unfortunately,  prob- 
lems such  as  acid  or  sedimentation  would  extend 
recovery  into  additional  decades.  For  aquatic  re- 
sources, this  is  unacceptable  when  total  watershed 
reclamation  schemes  can  not  only  ameliorate  water 
quality  problems  but  also  enhance  aquatic  biologi- 
cal recovery.  The  greatest  ecological  recovery  in 
the  receiving  streams  within  the  projects  evaluated 
has  occurred  when  reclamation  methodology  has 
simultaneously  treated  both  drainage  and  vegeta- 
tion problems,  and  was  based  on  careful  planning 
of  site-specific  problems.  While  the  exception,  not 
the  rule  was  examined  for  the  majority  of  projects 
(especially  in  the  East),  reclamation  efforts  have 
been  concentrated  at  the  abandoned  mine  with 
little  regard  for  amelioration  or  elimination  of  in- 
stream  or  secondary  impacts.  The  tacit  assumption 
that  successful  revegetation  indicates  successful 
aquatic  recovery  may  not  be  true.  (See  also  W87- 
06435)  (Lantz-PTT) 
W87-06442 


GAS  EXCHANGE  AND  GROWTH  IN  WHEAT 
AND  BARLEY  GROWN  IN  SALT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06532 


DD7FERENTIAL  EFFECTS  OF  K(+)  AND 
NA(+)  ON  OXYGEN  EVOLUTION  ACTIVITY 
OF  PHOTOSYNTHETIC  MEMBRANES  FROM 
TWO  HALOPHYTES  AND  SPINACH, 

Australian    National    Univ.,    Canberra.    Dept.   of 

Botany. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06533 


USE  OF  CONCENTRATED  MACRONUTRIENT 
SOLUTIONS  TO  SEPARATE  OSMOTIC  FROM 
NACL-SPECIFIC  EFFECTS  ON  PLANT 
GROWTH, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,  Canberra  (Australia).  Div.  of  Plant 

Industry. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06535 


ION  REGULATION  IN  THE  ORGANS  OF  CA- 
SUARINA  SPECIES  DD7FERING  IN  SALT 
TOLERANCE, 

Australian  National  Univ.,  Canberra.  Dept.  of  For- 
estry. 

For  primary  bibliographic  entry  see  Field  21. 
W87-06537 


REDUCTION  BY  GA3  OF  NACL-INDUCED  IN- 
HIBITION   OF    GROWTH    AND    DEVELOP- 
MENT IN  SUAEDA  USSURIENSIS, 
Qufu  Teachers  Univ.  (China).  Dept.  of  Biology. 
For  primary  bibliographic  entry  see  Field  21. 
W87-06538 


ROLE  OF  LEAF  AREA  DEVELOPMENT  AND 
PHOTOSYNTHETIC  CAPACITY  IN  DETER- 
MINING GROWTH  OF  KENAF  UNDER  MOD- 
ERATE SALT  STRESS, 

California  Univ.,  Davis.  Dept.  of  Land,  Air  and 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  21. 

W87-06539 


EFFECT    OF    TEMPERATURE    AND    LIGHT 
(FLUENCE  RATE)   ON  THE  COMPOSITION 
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OF  THE  TOXIN  OF  THE  CYANOBACTERIUM 

MICROCYSTIS  AERUGINOSA  (UV-006), 

Orange   Free   State   Univ.,    Bloemfontein   (South 

Africa).  Dept.  of  Botany. 

A.  J.  van  der  Westhuizen,  J.  N.  Eloff,  and  G.  H.  J. 

Krueger. 

Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 

No.  2,  p  145-154,  December  1986.  3  fig,  1  tab,  35 

ref. 

Descriptors:  'Algal  growth,  •Cyanophyta,  *Cul- 
tures,  'Toxicity,  'Temperature  effects,  'Light  ef- 
fects, 'Microcystis,  Hartbeespoort  Dams,  South 
Africa,  Toxins,  Peptides,  Amino  acids,  Blue-green 
algae,  Chemical  analysis. 

The  chemical  composition  of  the  toxin  of  Micro- 
cystis aeruginosa  grown  at  different  temperatures 
and  fluence  rates  was  investigated  in  an  attempt  to 
explain  the  influence  of  culture  conditions  on  tox- 
icity. The  sample,  which  originated  from  Hartbee- 
spoort Dam,  South  Africa  was  purified  and  axenic 
cells  were  cultured  under  sterile  and  controlled 
laboratory  conditions.  The  toxin  was  extracted 
from  freeze-dried  cells  and  subsequently  purified 
by  gel  chromatography  and  HPLC.  Several  toxic 
fractions  were  achieved.  Changes  in  temperature 
(and,  to  a  lesser  extent,  fluence)  caused  a  change  in 
the  relative  peptide  composition  of  the  toxin  as 
regards  the  two  major  constituents,  A  and  B.  The 
toxin  of  cells  grown  at  16  C  contained  a  third 
major  peptide  which  at  20  C  constituted  only  a 
minor  component  of  the  toxin  and  gradually  disap- 
peared with  increasing  temperature.  The  effect  of 
temperature  and  fluence  rate  on  amino  acid  com- 
position of  the  toxic  peptides  A  and  B  was  investi- 
gated with  regard  to  alanine,  leucine,  beta-methy- 
laspartic  acid,  and  glutamic  acid  only.  Results 
strongly  suggest  that  the  amino  acid  composition 
remained  unchanged.  A  change  in  total  toxicity  is 
thus  related  to  the  concentration  of  the  constituent 
peptides  and  not  to  structural  changes  of  the  pep- 
tides. Due  to  the  lack  of  knowledge  on  the  inher- 
ent potency  of  the  individual  peptides  it  is  uncer- 
tain to  what  extent  the  observed  changes  in  rela- 
tive peptide  composition  had  contributed  to  the 
variation  in  total  toxicity.  (Author's  abstract) 
W87-06555 


PHOTOSYNTHESIS  OF  SIZE-FRACTIONAT- 
ED PHYTOPLANKTON  POPULATION  IN  HY- 
PERTROPHIC LAKE  KASUMIGAURA, 
JAPAN, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan).  Environmental  Biology  Div. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06560 
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NEW  DESIGN  PROCEDURE  FOR  ACTIVATED 
SLUDGE  BASED  ON  ACTTVE  MASS, 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Civil 
and  Environmental  Engineering. 
A.  T.  Watkin,  and  W.  W.  Eckenfelder. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  10,  p  421-428,  October  1985.  3  fig,  1 
tab,  6  ref. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge  process,  'Mixed  liquor  solids,  'Design  cri- 
teria, Mass  balances,  Equations,  Kinetics, 
Wastewater  facilities. 

Design  equations  are  formulated  for  the  activated 
sludge  process  based  on  degradable  and  non-de- 
gradable  fraction  of  the  mixed  liquor  volatile  sus- 
pended solids.  By  appropriate  mass  balances,  rela- 
tionships are  developed  for  the  degradable  and 
active  fractions  based  on  sludge  age.  These  rela- 
tionships are  in  more  usable  form  than  relationships 
based  on  the  F/M  ratio.  Incorporation  of  the 
active  fraction  in  kinetic  design  equations  results  in 
more  accurate  estimates  of  excess  biological  solids 
generation  and  required  hydraulic  residence  time. 
(Author's  abstract) 
W87-05922 


ELECTRON  MICROSCOPIC  EVALUATION  OF 
BACTERIA    INHABriTNG    ROTATING    BIO- 


LOGICAL CONTACTOR  BIOFILMS  DURING 
VARIOUS  LOADING  CONDITIONS, 

New  Hampshire  Univ.,  Durham.  Dept.  of  Civil 

Engineering. 

N.  E.  Kinner,  D.  Maratea,  and  P.  L.  Bishop. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  10,  p  455-466,  October  1985.  7  fig,  3 

tab,  32  ref.  NSF  Grant  DEB  811  4819. 

Descriptors:  'Rotators,  'Biofilms,  'Bacteria,  'Or- 
ganic loading,  'Wastewater  treatment,  'Electron 
microscopy,  Wastewater  facilities,  Morphology, 
Ultrastructure,  Oxygen  deficit,  Poly-beta-hydroxy- 
butyrate,  Bacterial  physiology,  Nitrification. 

The  biofilms  growing  in  all  compartments  of  two 
rotating  biological  contactors,  subjected  to  various 
organic  loading  rates  during  treatment  of  munici- 
pal wastewater,  were  examined  by  transmission 
electron  microscopy.  The  morphological  and  ul- 
trastructural  characteristics  of  the  biofilms  corre- 
lated closely  with  the  compartmental  organic  load- 
ing rate  to  which  they  were  exposed.  At  high 
organic  loading  rates,  oxygen  limitations  were  indi- 
cated by  the  presence  of  large  numbers  of  cells 
with  poly-beta-hydroxybutyrate  (PHB)  and  sulfur- 
like  inclusions.  As  the  loading  rate  decreased  there 
was  a  decrease  in  PHB  and  sulfur-like  storage  in 
the  biofilm  bacteria.  At  low  loading  rates,  prosthe- 
cate  bacteria  were  the  predominant  biofilm  con- 
stituents. In  compartments  where  nitrification  oc- 
curred, bacteria  that  possessed  extensive  cytomem- 
branes  and  convoluted  cell  surfaces  predominated. 
(Author's  abstract) 
W87-05924 


OPTIMAL  CONTROL  OF  THE  COMPLETE- 
MIX  ACTTVATED  SLUDGE  PROCESS, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Abt.  fuer  Angewandte  Systemana- 
lyse. 

D.  Brune. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  6,  No.  11,  p  467-476,  November  1985.  4  fig,  13 
ref,  1  append. 

Descriptors:  'Activated  sludge  process,  'Process 
control,  'Mathematical  models,  'Computer 
models,  'Wastewater  treatment,  Equations,  Opti- 
mization, Flow  rates,  Biomass,  Aeration. 

By  applying  optimal  control  theory  to  a  simple 
model  of  the  activated  sludge  process,  an  optimal 
control  strategy  for  the  recycle  flow  rate  was 
developed.  Simulation  of  the  controlled  system 
showed  that  for  this  specific  plant  the  biomass 
concentration  in  the  aeration  basin  could  be  low- 
ered significantly,  while  a  sharp  increase  was  nec- 
essary only  at  peak  values  of  the  incoming  load. 
Keeping  the  model  complexity  low  enough  to 
allow  the  corresponding  model  equations  to  be 
solved  analytically  led  to  additional  insights  into 
model  behavior  and  avoided  numerical  instabilities 
sometimes  occurring  in  complex  computer  models. 
(Author's  abstract) 
W87-05925 


PROPAGATION  OF  HYDRAULIC  DISTURB- 
ANCES AND  FLOW  RATE  RECONSTRUC- 
TION IN  ACTIVATED  SLUDGE  PLANTS, 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

G  Olsson,  and  J.  P.  Stephenson. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  12,  p  536-545,  December  1985.  5  fig,  6 
ref. 

Descriptors:  'Wastewater  treatment,  'Hydrodyna- 
mics, 'Model  studies,  'Activated  sludge,  'Hydrau- 
lic models,  'Process  control,  Wastewater  treat- 
ment facilities,  Design  criteria,  Flow  rates. 

Hydraulic  propagation  through  activated  sludge 
systems  is  considered.  Non-linear  dynamic  hydrau- 
lic models  were  developed  and  verified  using  plant 
data.  These  models  were  used  to  calculate  interme- 
diate flow  rates  for  control  purposes.  The  conse- 
quences of  man-made  hydraulic  disturbances  in 
association  with  weir  design  lead  to  a  discussion  of 
how  the  hydraulics  influence  both  design  and  op- 
eration of  treatment  plants.  (Author's  abstract) 


W87-O5930 


PRACTICAL    EXPERIENCES    WITH    A    NEW 
ON-LINE  BOD  MEASURING  DEVICE, 

Gesamthochschule  Siegen  (Germany,  F.R.).  Inst. 

fuer  Mechanik  und  Regelungstechnik. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-05931 


OPTIMAL  PERIODIC  CONTROL  OF  A  STEEP- 
FEED  ACTIVATED  SLUDGE  PLANT, 

Fachhochschule  fuer  Wirtschaft,  Pforzheim  (Ger- 
many, F.R.). 
H.  Stehfest. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  6,  No.  12,  p  556-565,  December  1985.  8  fig,  5 
ref. 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Activated  sludge  process,  'Process  control, 
•Aeration  ponds,  Wastewater  facilities,  Design  cri- 
teria, Fluid  dynamics,  Hydraulic  models,  Calibra- 
tions, Optimization,  Flow  rates,  Performance  eval- 
uation. 

An  activated  sludge  plant  was  investigated  that 
had  two  aeration  basins  in  series,  and  where  both 
influent  and  recycle  stream  could  be  distributed 
arbitrarily  between  the  two  basins.  A  7th-order 
dynamic  model  of  the  plant  was  developed,  cali- 
brated, and  validated.  The  optimal  control  was 
calculated  by  means  of  an  iterative  technique  based 
on  the  assumption  that  the  input  was  periodic  with 
a  period  of  one  day.  Computational  results  ob- 
tained so  far  indicate  that  a  substantial  improve- 
ment of  the  performance  can  be  obtained  by  appro- 
priately controlling  the  total  recycle  flow  rate  and 
the  distribution  of  the  influent  and  recycle  flow. 
(Author's  abstract) 
W87-05932 


MODELLING  THE  ENERGY  BALANCE  OF 
WASTEWATER  TREATMENT  PLANTS, 

Karlsruhe  Univ.  (Germany,  F.R.).  Inst,  fuer  Sied- 

lungswasserwirtschaft. 

B.  Kordes. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  12,  p  566-575,  December  1985.  13  fig,  2 

tab,  17  ref. 

Descriptors:  'Model  studies,  'Wastewater  treat- 
ment, 'Computer  models,  'Simulation, 
•Wastewater  facilities,  'Energy  consumption, 
Process  control,  Energy,  Algorithyms. 

A  computer  model  to  simulate  the  weekly  and 
monthly  energy  demand  of  wastewater  treatment 
plants  is  described.  The  input  data  required,  some 
algorithms,  and  some  results  are  presented.  A  case 
study  shows  that  it  is  not  yet  possible  to  simulate 
the  energy  consumption  of  a  plant  over  a  given 
data  period  without  calibrating  the  model  upon 
some  data  set.  In  an  example  the  effects  of  changes 
in  the  treatment  process  on  energy  balance  of  the 
plant  are  simulated.  (Author's  abstract) 
W87-05933 


SELF-TUNING  CONTROL  OF  THE  ACTIVAT- 
ED SLUDGE  PROCESS, 

Florence  Univ.  (Italy).  Dept.  of  Systems  and  Com- 
puter Science. 

S.  Marsili-Libelli,  R.  Giardi,  and  M.  Lasagni. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  12,  p  576-583,  December  1985.  7  fig,  14 
ref. 

Descriptors:  'Wastewater  treatment,  'Controllers, 
•Model  studies,  'Activated  sludge  process,  'Proc- 
ess control,  'Algorithms,  'Dissolved  oxygen. 
Wastewater  facilities,  Simulation,  Sanitary  engi- 
neering, Performance  evaluation,  Engineering. 

The  application  of  two  adaptive  controllers  (algo- 
rithms) to  the  activated  sludge  process  is  described 
and  their  advantages  and  disadvantages  are  dis- 
cussed in  relation  to  dissolved  oxygen  regulation. 
The  two  controllers  were  a  minimum  variance 
integral  (MVI)  controller  and  a  proportional-inte- 
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gral-derivative  self-tuner  (PID-ST).  The  PID-ST  is 
shown  (through  simulation)  to  be  superior  the 
MVI  for  the  activated  sludge  process,  although  the 
latter  is  an  excellent  controller  for  linear  systems. 
The  sparse  knowledge  of  the  system  dynamics  that 
is  required  to  mechanize  the  controller,  together 
with  realistic  assumptions  on  the  process  model, 
make  the  results  credible  enough  to  form  a  reliable 
basis  for  further  engineering  experimentation  and 
applications.  (Rochester-PTT) 
W87-05934 

ANAEROBIC  PROCESS  CONTROL  BY  BICAR- 
BONATE MONITORING, 

Istituto  di  Ricerca  sulle  Acque,  Bari  fltaly). 
A.  Rozzi,  A.  C.  Di  Pinto,  and  A.  Brunetti. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  12,  p  594-601,  December  1985.  4  fig,  21 
ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Process  control,  •Bicarbonates,  •Moni- 
toring, Wastewater  facilities,  Equation,  Alkalinity, 
Hydrogen  ion  concentration,  Liquors,  Carbon  di- 
oxide, Automation. 

The  advantages  of  bicarbonate  monitoring  for  an- 
aerobic digester  process  control  are  outlined  and 
the  available  methods  for  manual  and  on-line  anal- 
yses are  described.  Five  equations  that  must  be 
considered  when  dealing  with  bicarbonate  in  an- 
aerobic digesters  are:  the  inorganic  carbon  balance, 
Henry's  law,  the  first  bicarbonate  equilibrium  con- 
stant, and  the  ion  and  alkalinity  balances.  Several 
methods  were  developed  for  determining  the  bi- 
carbonate concentration  in  anaerobic  digester  liq- 
uors; parameters  employed  include  the  alkalinity 
balance,  in  which  bicarbonate  alkalinity  is  calculat- 
ed from  total  alkalinity  and  volatile  fatty  acid 
concentrations;  a  simpler  method  based  on  titration 
to  pH  5.75;  an  inorganic  carbon  method;  a  titration 
and  back-titration  method;  a  method  based  on  bi- 
carbonate destruction  by  acid  addition;  and  a 
method  based  on  the  evolved  C02.  Among  the 
available  process  parameters  that  could  be  used, 
bicarbonate  alkalinity  seems  to  be  one  of  the  most 
promising;  several  analytical  methods  are  available 
that  can  be  automated  easily  by  using  relatively 
inexpensive  instruments  ($1000-2000).  (Rochester- 
PTT) 
W87-05935 


COMPOSITION    OF    WASH-WATERS    FROM 
DRIED  VINE-FRUIT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,   North  Ryde  (Australia).   Div.  of 

Food  Research. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05937 


REMOVAL  OF  CHROMIUM  FROM  EVDUS- 
TRIAL  EFFLUENTS  BY  ADSORPTION  ON 
SAWDUST, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 

H.  C.  P.  Srivastava,  R.  P.  Mathur,  and  I. 

Mehrotra. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  1,  p  55-63,  January  1986.  9  fig,  4  tab,  16 

ref. 

Descriptors:  'Chemical  processes,  'Wastewater 
treatment,  'Effluents,  'Industrial  wastewater, 
'Sawdust,  'Adsorption,  'Chromium,  Structural 
models,  Wastewater  facilities,  Kinetics,  Thermody- 
namics, Chemical  oxygen  demand,  Langmuir  equa- 
tion, Performance  evaluation. 

Detailed  studies  were  conducted  in  a  bench  scale 
model  reactor  system  on  the  kinetics  and  thermo- 
dynamics of  the  process  of  adsorption  of  Cr  onto 
sawdust.  Synthetic  Cr  wastes  (potassium  dichro- 
mate)  at  pH  6.0  were  employed.  Equilibria  data 
can  be  represented  by  the  Langmuir  equation. 
Chemical  interaction  between  dichromate  and  saw- 
dust results  in  chemisorption  of  chromate  ions  on 
sawdust.  The  kinetics  indicate  that  the  initial  mon- 
olayer formation  or  physical  sorption  is  complete 
within  the  first  3  hr  and  solid  phase  reaction  occurs 
somewhat  later.  Adsorption  of  chromate  ions  de- 
pends  on   initial   concentrations   of  sorbate   and 


sorben  and  time  of  contact.  Adsorption  of  Cr(VI) 
on  sawdust  is  not  pH  dependent.  The  only  disad- 
vantage of  the  present  process  observed  is  in- 
creased chemical  oxygen  demand  resulting  from 
leaching  out  of  lignin  and  cellulose  from  the  saw- 
dust. (Rochester-PTT) 
W87-05940 


PHYSICO-CHEMICAL  TREATMENT  OF  DO- 
MESTIC WASTEWATER, 

University  of  Petroleum  and  Minerals,  Dhahran 

(Saudi  Arabia).  Dept.  of  Civil  Engineering. 

S.  Farooq,  and  A.  Bari. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  2,  p  87-98,  February  1986.  9  fig,  1  tab, 

20  ref. 

Descriptors:  'Wastewater  treatment,  'Effluents, 
•Physicochemical  treatment,  'Domestic  wastes, 
'Wastewater  treatment,  Lime  precipitation,  Ozon- 
ation, Secondary  effluents,  Primary  treatment, 
Bacteria,  Viruses,  Dissolved  oxygen,  Dissolved 
solids,  Hardness,  Phosphorus,  Heavy  metals,  Tur- 
bidity, Comparison  studies. 

Lime  precipitation  and  ozonation,  lime  precipita- 
tion followed  by  ferrate  treatment,  filtration,  and 
ozonation,  and  ferrate  treatment  followed  by  filtra- 
tion and  ozonation  were  compared  as  complete 
treatment  for  domestic  wastewater.  Lime  precipi- 
tation followed  by  ozonation  produces  an  effluent 
that  is  comparable  in  many  qualities  to  secondary 
effluent.  The  effluents  from  the  other  two  process- 
es were  equal  to  or  better  than  secondary  effluent. 
Based  on  the  present  results,  lime  treatment  fol- 
lowed by  ozonation  is  suggested  for  upgrading 
primary  treatment  in  areas  where  lime  and  energy 
are  readily  available  at  competitive  rates  and 
sludge  disposal  is  no  problem.  Application  of 
ozone  would  significantly  reduce  the  bacterial  and 
viral  populations  while  adding  dissolved  oxygen  to 
the  effluent.  Other  advantages  of  lime  precipitation 
at  high  dosage  include  reduction  in  total  dissolved 
solids,  hardness,  phosphorus,  heavy  metals,  turbidi- 
ty, and  bacterial  population.  (Rochester-PTT) 
W87-05942 


HEAVY    METAL,    BACTERIAL    AND    VIRAL 
CONTAMINATION  OF  SEWAGE  SLUDGES  IN 
OXIDATION  PONDS  (CHARGES  EN  METAUX 
LOURDS,  BACTERDZS  ET  VIRUS,  PRESENTES 
DANS  LES  BOUES  D'UNE  STATION  DEPUR- 
ATION PAR  LAGUNAGE  NATUREL), 
Ecole  Nationale  de  la  Sante  Publique,  Rennes 
(France).  Lab.  de  Genie  Sanitaire. 
J.  Carre,  D.  Baron,  M.  Legeas,  and  J.  Maurin. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  2,  p  119-127,  February  1986.  1  fig,  6 
tab,  13  ref. 

Descriptors:  'Pollutant  identification, 

•Wastewater  treatment,  'Waste  disposal,  'Heavy 
metals,  'Bacteria,  'Viruses,  'Oxidation  ponds, 
France,  Salmonella,  Fecal  bacteria,  Land  applica- 
tion, Cost  analysis. 

After  9  yr  of  operation,  the  sludge  accumulation  in 
a  sewage  treatment  plant  at  Chapelle-Thouarault 
(15  km  W  of  Rennes,  France),  which  consists  of 
four  ponds,  equipped  with  a  primary  settling  tank, 
is  substantial.  The  agricultural  value  of  the  sludge 
is  reduced  greatly  by  the  high  level  of  mineraliza- 
tion. Most  of  the  heavy  metal  and  viral  contamina- 
tion is  found  in  the  first  pond.  Notwithstanding 
prolonged  storage  time,  the  load  of  fecal  bacteria 
remains  high.  The  degree  of  contamination  with 
Salmonella  is  low  and  limited  to  the  first  pond. 
The  agricultural  value  of  these  sludges  is  poor  and 
their  land  application  will  bring  minimal  benefit, 
but  do  little  harm  to  the  natural  environment. 
(Author's  abstract) 
W87-05944 


EFFECT  OF  THREE  SLUDGE  PROCESSING 
OPERATIONS  ON  THE  FATE  AND  LEACHA- 
BHJTY  OF  TRACE  ORGANICS  IN  MUNICI- 
PAL SLUDGES, 

Environmental    Protection    Service,     Burlington 
(Ontario).  Waste  Water  Technology  Centre. 
T.  W.  Constable,  L.  J.  Taylor,  and  R.  J.  Rush. 


Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  3,  p  129-140,  March  1986.  3  fig,  5  tab,  5 
ref. 

Descriptors:  'Wastewater  treatment,  'Fate  of  pol- 
lutants, 'Sludge  digestion,  'Municipal 
wastes.'Heat  treatment,  'Trace  organics,  'Anaero- 
bic digestion,  'Polymer  addition,  Leaching,  Per- 
formance evaluation. 

The  effects  of  heat  treatment,  anaerobic  digestion, 
and  anaerobic  digestion  with  polymer  addition  on 
the  mass  in  the  solid  and  liquid  fractions  and 
leachability  of  trace  organic  contaminants  in  a 
municipal  wastewater  treatment  plant  sludge  were 
evaluated.  In  general,  heat  treatment  was  the  most 
effective  method  for  reducing  both  total  contami- 
nant mass  and  leachability,  whereas  digestion  with 
polymer  addition  was  the  most  effective  for  reduc- 
ing contaminant  mass  in  the  liquid  fraction.  (Au- 
thor's abstract) 
W87-05945 


PARASITOLOGICAL  STUDY  OF  WASTE- 
WATER SLUDGE, 

Nancy-1  Univ.  (France).  Faculte  de  Pharmacie. 
J.  Schwartzbrod,  M.  T.  Thevenot,  J.  Collomb,  and 
J.  M.  Baradel. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  3,  p  155-162,  March  1986.  2  fig,  4  tab, 
26  ref. 

Descriptors:  'Wastewater  treatment,  'Parasites, 
♦Sludge,  'Nematodes,  'Cestodes,  'Eggs,  'Anaero- 
bic digestion,  'Liming,  'Ferric  chloride  treatment, 
'Composting,  Ascaris. 

A  parasitological  study  was  made  of  different 
stages  of  treatment  and  post-treatment  sludge  from 
a  wastewater  treatment  plant:  during  treatment, 
after  storage,  and  during  composting.  Out  of  157 
samples,  69%  were  positive  for  Nematode  eggs 
and/or  Cestode  eggs.  Anaerobic  digestion  of 
sludge  had  little  effect  on  helminth  egg  recovery, 
but  lime  and  ferric  chloride  treatment  reduced  the 
number  of  eggs  found  in  sludge  samples.  Samples 
of  sludge  stored  for  1  or  2-3  years  were  all  posi- 
tive, but  after  4  yr  storage  no  helminth  eggs  were 
found.  After  120  days  composting  helminth  eggs 
were  still  recovered.  Although  compost  and  stored 
sludge  were  positive,  no  Ascaris  eggs  tested 
showed  any  indication  of  viability.  (Author's  ab- 
stract) 
W87-05947 


SEMI-MICRO  DETERMINATION  OF  C.O.D. 
ON  FISH  FILLETING  WASTEWATER, 

Centro  de  Investigaciones  de  Tecnologia  Pesquera, 

Mar  del  Plata  (Argentina). 

For  primary  bibliographic  entry  see  Field  5A. 

W87-05950 


INVESTIGATION  OF  HYDROXAMIC  ACIDS 
FOR  THE  EXTRACTION  OF  CHROMIUMOU) 
FROM  LEATHER  WASTE  AND  THE  POSSI- 
BLE RE-USE  OF  THE  EXTRACTED  CHROMI- 
UM IN  THE  TANNING  INDUSTRY, 
University  Coll.,  Dublin  (Ireland).  Dept.  of  Chem- 
istry. 

D.  A.  Brown,  W.  K.  Glass,  M.  Rasul  Jan,  and  R. 
M.  W.  Mulders. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  5,  p  283-288,  May  1986.  4  tab,  14  ref. 
EEC  Contract  ENV  654  EIR(H)/642-NB. 

Descriptors:  'Wastewater  treatment,  'Recycling, 
'Chelation,  'Extraction,  'Chromium,  'Tannery 
wastes,  'Hydroxamic  acids,  'Industrial 
wastewater,  Leather,  Cost  analysis,  Energy, 
Heavy  metals. 

Nine  hydroxamic  acid  chelating  agents  were  inves- 
tigated for  the  extraction  of  chromium(IIi)  from 
chrome  tanned  leather  waste.  Benzohydroxamic 
acid  (BHA)  was  the  most  suitable,  and  preliminary 
experiments  showed  that  the  extracted 
chromium(III)  has  potential  tanning  capacity.  Ap- 
proximately 90%  of  BHA  was  recovered.  This 
method  has  potential  for  application  to  environ- 
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mental  and  industrial  problems  concerning  chromi- 
um waste,  but  is  at  present  economically  unattrac- 
tive because  of  the  high  BHA/Cr  ratio  required 
and  the  energy  cost  of  the  recycling  process.  (Au- 
thor's abstract) 
W87-05952 


EFFECT  OF  NUTRIENT  ADDITION  ON  PER- 
FORMANCE OF  ANIMAL  WASTE  FED  STABI- 
LIZATION PONDS, 

Roorkee  Univ.  (India).  Dept.  of  Civil  Engineering. 

R.  Bhargava,  A.  K.  Shrivastava,  R.  P.  Mathur,  and 

J.  P.  Singh. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  6,  p  319-324,  June  1986.  4  fig,  2  tab,  11 

ref. 

Descriptors:  'Wastewater  treatment,  'Animal 
wastes,  'Nutrients,  'Cattle,  'Stabilization  ponds, 
'Biochemical  oxygen  demand,  Primary  productivi- 
ty, Primary  wastewater  treatment,  Plant  physiolo- 
gy, Nitrogen,  Phosphorus,  Magnesium,  Boron,  En- 
gineered ecosystems. 

Glass  aquariums  (45  x  30  x  30  cm)  were  used  to 
represent  waste  stabilization  ponds  of  the  type 
commonly  used  in  developing  countries.  The  influ- 
ent was  raw  cattle  dung  waste  slurry.  The  various 
tanks  were  fed  with  nutrients  in  varying  concentra- 
tions and  the  production  (P),  respiration  (R),  P/R 
ratio,  and  efficiency  of  total  biochemical  oxygen 
demand  removal  were  observed.  Controlled  dos- 
ages of  N,  P,  Mg,  and  B  were  helpful  in  increased 
production  and  increased  treatment  efficiency.  It  is 
suggested  that  waste  stabilization  ponds  be  treated 
as  'Engineered  Ecosystems'  to  increase  the  effi- 
ciency of  treatment.  (Rochester-PTT) 
W87-05953 


ANAEROBIC  DIGESTION  OF  STTLLAGE 
FROM  A  PILOT  SCALE  WOOD-TO-ETHANOL 
PROCESS:  I.  S1TLLAGE  CHARACTERISA- 
TION, 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

I.  J.  Callander,  T.  A.  Clark,  P.  N.  McFarlane,  and 
K.  L.  Mackie. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  6,  p  325-334,  June  1986.  2  fig,  4  tab,  34 
ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Stillage,  'Wood  wastes,  'Wood-etha- 
nol  process,  Pilot  plants,  New  Zealand,  Organic 
matter,  Biochemical  oxygen  demand,  Chemical 
oxygen  demand,  Color,  Carbohydrates,  Lignin 
degradation  products,  Toxicity,  Biodegradation. 

Stillage,  the  wastewater  produced  by  the  New 
Zealand  Forest  Research  Institute  pilot  scale 
wood-ethanol  process,  was  characterized  to  deter- 
mine its  suitability  for  treatment  by  anaerobic  di- 
gestion. Major  characteristics  are:  volume,  20.4  1/ 
kg  oven-dry  wood;  chemical  oxygen  demand,  25.5 
g/1;  biochemical  oxygen  demand  (5-day),  13.2  g/1; 
and  color,  4200  chloroplatinate  units.  It  is  a  rela- 
tively strong,  highly  colored,  soluble  wastewater. 
The  organic  matter  is  composed  mainly  of  unfer- 
mented  pentose  sugars,  and  carbohydrate  and 
lignin  degradation  products.  Based  on  the  toxicity 
and  biodegradability  of  these  compounds,  the  stil- 
lage should  be  amenable  to  anaerobic  digestion. 
(See  also  W87-05960)  (Author's  abstract) 
W87-05954 


SPECIATION  OF  HEAVY  METALS  IN  THE 
SLUDGE  OF  AN  OXIDATION  POND  (SPECIA- 
TION DES  METAUX  LOURDS  PRESENTS 
DANS  LES  BOUES  D'UN  BASSIN  DE  LAGUN- 
AGE  NATUREL), 

Ecole   Nationale   de   la   Sante   Publique,   Rennes 
(France).  Lab.  de  Genie  Sanitaire. 
J.  Carre,  and  B.  Welte. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  6,  p  351-362,  June  1986.  2  fig,  2  tab,  24 
ref. 

Descriptors:  'Path  of  pollutants,  'Wastewater 
treatment,  'Oxidation  ponds,  'Sludge,  'Heavy 
metals,  'Speciation,  Chemical  reactions,  Oxides, 
Accumulation. 


The  speciation  of  heavy  metals  (Cd,  Cr,  Cu,  Ni, 
Pb,  Zn,  Co,  Fe,  Mn)  in  the  sludge  of  an  oxidation 
pond  was  determined.  The  effect  of  sludge  matura- 
tion on  the  partition  of  metals  was  studied.  After 
10  yr  of  storage,  if  concentrations  of  Fe,  Mn,  Ni, 
and  Co  are  preserved,  concentrations  of  Cd,  Cu, 
Pb,  Zn,  and  Cr  associated  with  organic  but  easily 
reducible  oxide  and  oxyhydrate  phases  have  de- 
creased. (Author's  abstract) 
W87-05956 


PERFORMANCE  OF  AN  ANAEROBIC  REAC- 
TOR UNDER  EXTREME  LOADS, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  and  S.  Koziarski. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  7,  p  373-382,  July  1986.  5  fig,  2  tab,  4 
ref.  Marie  Sklodowska-Curie  Joint  Fund  Project 
JB  5-534-7. 

Descriptors:  'Chemical  oxygen  demand,  'Organic 
loading,  'Anaerobic  Treatment,  'Sludge, 
•Wastewater  treatment,  'Performance  evaluation, 
Efficiency. 

Suspended  growth  anaerobic  reactors  consisting  of 
two  consecutive  zones,  downflow  completely 
mixed  and  plug  upflow  sludge  blanket  zone,  were 
loaded  with  organics  form  2-110  kg  chemical 
oxygen  demand  (COD)/cu  m/day.  Despite  a  high 
solids  content  in  the  raw  wastes  (total  soluble  to 
COD  ratio  1.9),  the  reactors  performed  without 
upsets  under  all  loads.  COD  conversion  to  gas 
dropped  from  0.22  cu  m/kg  COD  removed  to 
0.072  cu  mAg  for  the  highest  loaded  reactor.  The 
COD  removal  efficiency  at  the  highest  load  was 
35%,  which  corresponded  to  39.5  kg  COD  re- 
moved/cu  m  daily.  (Author's  abstract) 
W87-05958 


EXAMINATION  OF  ANAEROBIC  UPFLOW 
FILTERS  OPERATED  IN  A  CASCADE  SE- 
QUENCE, 

Birmingham  Univ.  (England).  Dept.  of  Civil  Engi- 
neering. 

M.  Y.  Cheung,  D.  L.  Oakley,  and  C.  F.  Forster. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  7,  p  383-390,  July  1986.  8  fig,  11  ref. 
Science  and  Engineering  Research  Council  (Eng- 
land) Grant  GR/C/35561. 

Descriptors:  'Anaerobic  treatment,  'Pollution 
loading,  'Chemical  oxygen  demand,  'Wastewater 
treatment,  Biofilms,  Electron  microscopy,  Methan- 
ogenic  bacteria.  Performance  evaluation,  Cascade 
sequence. 

A  sequence  of  three  anaerobic  filters  was  operated 
as  a  cascade  process  at  organic  loading  rates  up  to 
13.5  kg  chemical  oxygen  demand  (COD)/cu  m/ 
day.  As  the  loading  rate  increased,  the  first  and 
third  filters  operated  increasingly  as  acidogenic 
and  methanogenic  reactors,  respectively.  An  exam- 
ination of  the  biofilm  using  scanning  electron  mi- 
croscopy showed  a  dominance  of  methanogenic 
bacteria  in  the  third  filter.  (Author's  abstract) 
W87-05959 


ANAEROBIC  DIGESTION  OF  STILLAGE 
FROM  A  PDLOT  SCALE  WOOD-TO-ETHANOL 
PROCESS:  n.  LABORATORY-SCALE  DIGES- 
TION STUDD2S, 

New  Zealand  Forest  Service,  Rotorua.  Forest  Re- 
search Inst. 

I.  J.  Callander,  T.  A.  Clark,  and  P.  N.  McFarlane. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  7,  p  397-412,  July  1986.  8  fig,  6  tab,  29 
ref. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Stillage,  'Wood  wastes,  'Wood-etha- 
nol process,  Pilot  plants,  New  Zealand,  Organic 
matter,  Chemical  oxygen  demand,  Methanogenic 
bacteria,  Pollution  load. 

Anaerobic  digestion  of  stillage  from  a  pilot-scale 
wood-to-ethanol  process  was  investigated  using  an 
8-1,  continuously-fed  reactor.  A  methanogenic  con- 
sortium acclimated  to  Pinus  radiata  stillage  was 


developed  over  160  days  by  maintaining  a  low 
organic  loading  rate.  The  loading  rate  was  then 
gradually  increased  to  about  4  kg  chemical  oxygen 
demand  (COD)/cu  m/day.  Nutrient,  alkalinity, 
and  mineral  requirements  were  quantified.  Ap- 
proximately 90%  COD  removal  was  obtained  at 
specific  COD  utilization  rates  up  to  0.5  g  COD/g 
volatile  suspended  solids  (VSS)  daily.  The  methane 
and  true  cell  yields,  per  gram  of  soluble  COD 
removed,  were  0.313  1  CH4  (standard  temperature 
and  pressure)  and  0.142  g  VSS.  The  endogenous 
decay  coefficient  was  0.0083/day.  (See  also  W87- 
05954)  (Author's  abstract) 
W87-05960 


ANAEROBIC  DIGESTION  OF  WOOL  SCOUR- 
ING WASTEWATER  IN  A  DIGESTER  OPER- 
ATED SEMI-CONTINUOUSLY  FOR  BIOMASS 
RETENTION, 

Sydney  Univ.  (Australia).  Dept.  of  Chemical  Engi- 
neering. 

R.  G.  Cail,  J.  P.  Barford,  and  R.  Lichacz. 
Agricultural  Wastes  AGWADL,  Vol.  18,  No.  1,  p 
27-38,  1986.  4  fig,  2  tab,  13  ref. 

Descriptors:  'Anaerobic  digestion,  'Industrial 
wastes,  'Organic  wastes,  'Wastewater  treatment, 
•Wool  scouring,  Biomass,  Effluents,  Waste  dispos- 
al, Enzymes. 

The  disposal  of  the  high  strength  effluents  pro- 
duced by  the  wool  scouring  and  carbonising  indus- 
try represents  a  problem  of  considerable  magnitude 
worldwide.  While  it  is  generally  accepted  that 
aerobic  or  anaerobic  lagoons,  followed  by  irriga- 
tion, offer  the  most  cost  effective  solution,  not  all 
industries  are  fortunate  enough  to  have  adquate 
areas  of  land,  or  are  in  a  favorable  location  to 
install  such  systems.  The  low  energy  requirement 
of  anaerobic  digesters,  coupled  with  the  fact  that 
they  produce  methane  which  could  be  used  in  the 
mill  for  heating  water,  etc.,  gives  them  consider- 
able advantages  over  other  waste  treatment  sys- 
tems. Recent  developments  in  the  design  and  oper- 
ation of  anaerobic  digesters  have  resulted  in  signifi- 
cant improvements  in  the  rate,  process  control  and 
cost  effectiveness  of  anaerobic  treatment  of  ef- 
fluents from  agricultural  and  food-processing  in- 
dustries. The  objective  of  this  program  was  to 
investigate  the  feasibility  of  a  semi-continuous  di- 
gester system  for  the  treatment  of  wool-scouring 
effluent.  An  anaerobic  digester,  operated  semi-con- 
tinuously  in  order  to  retain  high  concentrations  of 
biomass  in  the  digester,  was  used  to  treat  wool 
scouring  wastewater.  At  a  space  load  of  9.9  kg 
COD  /cu  m/day  (hydraulic  retention  time,  2.8 
days)  greater  than  56  percent  of  the  COD  and  47 
percent  of  the  grease  were  removed.  At  these 
efficiencies,  this  rate  was  estimated  to  be  at  least 
2.5-3.0  times  greater  than  that  which  would  be 
achieved  in  a  continuously  stirred  digester.  Prelim- 
inary studies  of  enzymatic  pretreatment  of  the 
scouring  effluent  showed  that  significantly  im- 
proved treatment  rates  and/or  efficiencies  could  be 
achieved,  that  is,  greater  than  70  percent  removal 
of  both  the  COD  and  grease  at  a  space  load  of  12 
kg  COD/cu  m/day.  It  is  unlikely  that  any  substan- 
tial levels  of  flocculation  would  develop  in  this 
system  and  it  is  expected  that  the  moderate  use  of 
polyelectrolytes  would  be  required  to  help  main- 
tain the  VSS  concentration  in  the  reactor.  (Au- 
thors' abstract) 
W87-05976 


OPERATION  OF  A  LABORATORY-SCALE  TU- 
BULAR DIGESTER  ON  PIGGERY  WASTE, 

Polytechnic  of  Wales,  Pontypridd.  Dept.  of  Sci- 
ence. 

J.  R.  S.  Floyd,  and  F.  R.  Hawkes. 
Agricultural  Wastes  AGWADL,  Vol.  18,  No.  1,  p 
39-60,  1986.  6  fig,  4  tab,  18  ref. 

Descriptors:  'Wastewater  treatment,  'Digestion, 
•Anaerobic  digestion,  'Animal  wastes,  Perform- 
ance evaluation,  Hogs. 

Plug-flow  digesters  are  elongated  reactors  along 
which  waste  moves  by  a  process  of  displacement 
as  it  is  digested.  They  are  unstirred,  thus  requiring 
no  moving  parts  or  energy  input  for  mixing,  and 
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may  be  constructed  cheaply  by  excavating  and 
lining  a  trough  in  the  ground  and  enclosing  it  with 
a  flexible  polymer  sheeting  that  acts  as  a  gas  stor- 
age chamber.  Such  digesters  are  produced  com- 
mercially and  appear  to  operate  successfully  apart 
from  severe  scumming  that  leads,  at  times,  to 
blockages.  Scumming  occurs  where  particulate 
solids  can  accumulate  at  a  gas/liquid  interface,  and 
such  an  interface  can  be  minimized  if  the  digester  is 
inclined.  Such  a  reactor  is  referred  to  as  a  tubular 
digester.  Inclined  tubular  digesters  retain  solids 
when  operated  on  low  strength  particulate  wastes 
and  thus  give  greater  gas  yields  per  Volatile  Solids 
added  than  conventional  stirred-tank  reactors.  The 
performance  of  laboratory-scale  inclined  tubular 
digesters  over  a  range  of  operating  conditions  in 
the  mesophilic  temperature  range  is  reported  here 
and  compared  with  those  found  for  conventional 
stirred  digesters.  Three  inclined  tubular  digesters 
of  13-  and  15-liter  volume  were  operated  at  tem- 
peratures between  20  and  30  C  with  hydraulic 
retention  times  of  10-50  days  on  pig  slurry  of  10,  5, 
and  2.5  percent  total  solids  content.  Tube  inclina- 
tion of  16-20  degrees  gave  no  scumming  problems. 
Solids  were  retained,  giving  improved  gas  yields 
when  compared  with  literature  values  for  conven- 
tional stirred  digesters.  Solids  retention  is  affected 
by  the  size  of  the  digester  exit  and  appears  to  be 
greater  with  slurry  of  low  solids  content.  There  is 
a  link  between  the  movement  of  solids  and  gas 
along,  and  out  of,  the  digester  which  can  lead  to 
unstable  oscillating  gas  production.  Tracer  studies 
showed  soluble  components  of  the  slurry  mixed 
throughout  the  whole  volume  of  the  digester  in  25 
percent  of  the  digestion  time  or  less.  Solids  moved 
in  well  dispersed  plug  flow.  Gas  production  (both 
intrinsic  and  after  the  addition  of  acetate)  was  most 
rapid  in  the  central  section  of  the  digester.  Extra- 
cellular carboxy-methyl  cellulose  activity  was  not 
uniform  throughout  the  digester,  suggesting  that 
activity  was  particle  associated.  (Authors'  abstract) 
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STUDIES  ON  SYNTHESIS  OF  ION-EX- 
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International   Journal   of  Environmental    Studies 
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Descriptors:  'Wastewater  treatment,  *Ion  ex- 
change, 'Electrodialysis,  'Membranes,  'Bleaching 
wastes,  'Membrane  processes,  Pulp  and  paper  in- 
dustry, Industrial  wastewater,  Polymers. 

An  attempt  was  made  to  synthesize  ion-exchange 
membranes  based  on  chemical  grafting  of  styrene 
on  poly-ethylene  film  with  benzoyl  peroxide  as 
initiator  and  di-vinyl  benzene  as  the  cross-linking 
agent,  under  optimum  processing  conditions  ob- 
tained during  experimental  work.  Electro-chemical 
properties  of  the  membrane  were  evaluated  and 
utilized  in  designing  a  multi-compartment  electro- 
dialysis  cell,  for  electrodialytic  treatment  of  bleach 
plant  effluent  from  the  pulp  and  paper  industry. 
Electrodialysis  studies  under  optimum  conditions 
of  20  mA/sq  cm  current  density  indicate  the  tech- 
nical feasibility  of  developing  a  process  for  abate- 
ment of  pollution,  along  with  recycling  of  water, 
from  multi-stage  bleaching  stage  effluent.  (Au- 
thors' abstract) 
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LOW  COST  SANITATION  ALTERNATIVES  OF 
WASTEWATER  TREATMENT  FOR  DEVEL- 
OPED AND  DEVELOPING  COUNTRIES, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
neering. 
S.  V.  R.  Rao. 

International  Journal  of  Environmental  Studies 
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19  ref. 

Descriptors:  'Sanitation,  'Sanitary  wastewater, 
'Developing  countries,  'Wastewater  treatment, 
•Sewer  systems,  Septic  tanks,  Lagoons. 


A  recent,  major  development  is  the  realisation  in 
some  developing  countries  of  the  importance  of 
low  cost  sanitation  systems  as  opposed  to  conven- 
tional sewage  disposal  systems.  Several  low  cost 
sanitation  alternatives  applicable  to  both  developed 
and  developing  countries  are  discussed.  Conven- 
tional sewage  systems  are  culturally  and  economi- 
cally unsuitable  for  many  of  the  developing  coun- 
tries. There  sanitation  could  be  greatly  improved 
by  adapting  low  cost  sewage  treatment  technol- 
ogies intermediate  between  pit  privies  and  conven- 
tional sewage  systems.  Other  low  cost  wastewater 
treatment  alternatives  such  as  oxidation  ponds,  aer- 
ated lagoons,  and  anaerobic  lagoons  are  discussed 
with  regard  to  their  scope  of  application  in  the 
developing  countries.  On-site  sanitation  alterna- 
tives, such  as  septic  tanks,  are  feasible  in  developed 
countries.  On-site  sanitation  alternatives  for 
sewage  disposal  are  becoming  quite  popular  in  the 
U.S.  However,  sufficient  care  must  be  exercised 
with  regard  to  on-site  disposal  systems  on  problem 
soils  to  alleviate  any  possible  contamination  threat 
to  the  groundwaters.  Sand  envelopes  have  been 
reported  to  be  suitable  to  the  situation  of  the 
developing  countries  to  prevent  transport  of  bacte- 
ria and  other  waterbome  pathogens.  (Author's  ab- 
stract) 
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REVffiW  OF  THE  TECHNOLOGICAL  FEASI- 
BILITY OF  AQUACULTURES  FOR  MUNICI- 
PAL WASTEWATER  TREATMENT, 

Michigan  Univ.,  Ann  Arbor.  Dept.  of  Civil  Engi- 
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•Wastewater  treatment,  'Aquaculture,  Water  hya- 
cinth, Duckweed,  Phosphorus,  Nitrogen. 

Recent  years  have  seen  a  rapid  advance  in  aquacul- 
ture technology  for  treatment  of  municipal 
wastewater.  The  technical  feasibility  of  utilising 
aquacultures  for  such  purposes  is  reviewed.  Aqua- 
culture  containing  one  or  more  aquatic  weeds  are 
cost  effective  for  secondary  and  tertiary 
wastewater  treatment,  compared  to  the  highly 
energy  intensive  conventional  secondary  and  terti- 
ary wastewater  treatment  systems.  The  major  ad- 
vantages are  less  capital  and  maintenance  costs 
required  as  opposed  to  conventional  wastewater 
treatment.  Aquatic  treatment  systems  utilising  one 
or  two  aquatic  weeds  are  efficient  in  substantial 
removal  of  phosphorus  and  nitrogen  from  the 
wastewater  compared  to  the  conventional  second- 
ary and  tertiary  wastewater  treatment  systems. 
Further,  biogas  generated  from  the  harvested 
aquatic  weed  biomass  could  meet  the  treatment 
costs  of  the  aquatic  treatment  systems  utilizing 
these  aquatic  weeds.  Year  round  treatment  of  mu- 
nicipal wastewater  utilising  these  aquatic  weeds  is 
possible  even  in  temperate  regions  of  the  world  by 
housing  the  treatment  systems  in  greenhouses. 
Other  aquatic  weeds  which  have  tolerance  to  ex- 
treme cold  conditions  could  be  tested  to  make  year 
round  treatment  of  wastewater  in  aquatic  treat- 
ment systems.  (Author's  abstract) 
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GROWTH  OF  DUCKWEED  AND  NUTRTENT 
REMOVAL  LN  A  PADDY  FIELD  UUUGATED 
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•Total  oxygen   demand,   *Total  organic  carbon, 
Thermodynamics. 

The  chemical  exergy  of  organic  matter  in 
wastewater  to  is  related  to  the  comprehensive  indi- 
ces COD,  TOD,  and  TOC.  A  new  thermodynamic 
function  named  exergy  is  useful  for  the  thermody- 
namic analysis  of  wastewater  processes  based  on 
the  second  law  of  thermodynamics.  It  is  shown 
that  the  standard  chemical  energy  of  an  organic 
compound  is  calculated  with  the  aid  of  the  stand- 
ard free  energy  of  formation.  It  is  further  demon- 
strated that  the  relation  between  the  standard 
chemical  exergies  and  the  theoretical  values  of 
TOD  or  TOC  of  138  organic  compounds  are 
shown  in  the  following  equations:  standard  chemi- 
cal energy  (J/l)=13.6  x  TOD  (mg/1),  or  45.0  x 
TOC  (mg/1).  The  correlation  coefficient  is  high. 
Measured  values  of  TOD  and  TOC  of  most  organ- 
ic compounds  are  95  to  100  percent  of  the  theoreti- 
cal values,  and  the  chemical  exergy  of  organic 
matter  in  samples  from  various  sources  is  given 
quite  well  using  these  equations.  The  standard  free 
energy  of  formation,  exergy,  TOC  and  TOD  are 
given  for  138  organic  compounds.  The  standard 
chemical  exergy  for  a  substance  can  be  used  for 
the  evaluation  of  the  energy  budget  of  a 
wastewater  system,  and  for  determining  the  most 
energy  efficient  system  among  various  chemical 
and  biological  wastewater  treatment  processes. 
(Authors'  abstract) 
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SLUDGE  PLANTS, 

Leeds  Univ.  (England).  Dept.  of  Civil  Engineer- 
ing. 

N.  J.  Horan,  and  C.  R.  Eccles. 
Process  Biochemistry  PRBCAP,  Vol.  21,  No.  3,  p 
81-85,  June  1986.  3  fig,  2  tab,  17  ref. 
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ment, Biological  wastewater  treatment,  Comput- 
ers, Microscopic  analysis,  Water  analysis,  Bacteria, 
Protozoa,  Research  priorities,  Engineering. 

Current  methods  of  activated  sludge  trouble-shoot- 
ing rely  heavily  on  the  application  of  rule  of  thumb 
techniques  (heuristics)  whose  success  depend  upon 
operator  experience.  Typical  problems  encoun- 
tered during  the  everyday  running  of  an  activated 
sludge  plant  are  described  together  with  the  reme- 
dial actions  available  to  plant  operators.  A  quick 
and  reliable  method  of  trouble-shooting  is  pro- 
posed which  involves  the  microscopic  examination 
of  reactor  mixed  liquors  to  yield  a  profile  of  fila- 
mentous bacteria  and  protozoan  species  present. 
This  profile  can  then  be  compared  with  species 
that  have  been  found  associated  with  specific  prob- 
lem conditions.  It  is  further  proposed  that  this 
approach  can  be  readily  adapted  for  use  with  an 
expert  system  which  draws  both  upon  operator 
experience  and  the  findings  of  many  research 
workers  regarding  the  potential  of  'problem  indica- 
tor organisms.'  A  basic  description  of  the  construc- 
tion of  an  expert  system  is  provided  along  with 
suggestions  on  how  such  a  system  might  be  imple- 
mented. Requirements  for  future  research  to  pro- 
vide the  information  necessary  to  achieve  this  aim 
are  highlighted.  (Author's  abstract) 
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Results  of  laboratory  studies  of  anaerobic  lagoon 
performance  were  analyzed  to  yield  kinetic  data 
applicable  for  design.  None  of  the  models  current- 
ly used  fitted  the  data.  A  novel  interpretation  was 
proposed  based  on  the  dependence  of  effluent  qual- 
ity on  volumetric  organic  loading.  It  is  suggested 
that  removal  takes  place  in  consecutive  stages  at  a 
progressively  decreasing  rate,  expressed  in  kg/cu 
m/day.  In  the  case  of  dilute  piggery  wastes  from 
large  farms,  the  first  stage  of  rapid  sedimentation 
takes  only  a  few  hours  and  achieves  some  55% 
removal  of  COD.  The  second  stage,  biochemical 
removal,  proceeds  at  1.7  kg  COD/cu  m/day  for 
about  three  days  HRT,  and  then  the  removal  rate 
drops  down  to  0.2  kg  COD/cu  m/day.  (Author's 
abstract) 
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Membrane-based  hybrid  processes  combine  con- 
ventional unit  operation  (e.g.,  distillation  or  solvent 
extraction)  with  a  membrane-separation  process 
(e.g.,  reverse  osmosis).  Two  membrane-based 
hybrid  applications  are  discussed:  the  processing  of 
com  steep  water,  and  the  recycling  of  space  station 
wash  waters.  The  processes  use  a  novel,  fouling- 
resistant  reverse  osmosis  membrane  module  being 
developed  at  Bend  Research.  The  corn  steep  water 
treatment  process  was  optimized  using  operating 
costs  as  the  optimization  variable.  The  space-sta- 
tion wash  water  recycle  system  was  optimized  for 
minimum  launch  and  resupply  penalties  and  for 
minimum  power  requirements.  The  two  systems 
studied  suggest  that  membrane-based  hybrid  proc- 
esses do  offer  significant  advantages  for  some  sepa- 
rations. It  is  concluded  that  each  situation  must  be 
studied  not  only  for  the  technical  constraints,  but 
for  the  appropriate  economic  and  institutional  con- 
straints as  well.  (Author's  abstract) 
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secticides, Degradation,  Enzymes. 

Two  soil  bacteria  have  been  found  that  can  be 
genetically  altered  to  accelerate  the  breakdown  of 
pesticides.  One  is  an  Achromobacter  that  fully 
degrades  carbofuran  in  a  matter  of  hours.  The 
other  is  a  Flavobacterium  that  partially  degrades 
coumaphos  in  about  36  hours,  although  complete 
degradation  requires  another  day  of  treatment  with 
ultraviolet  light  and  ozone.  Research  on  these  bac- 
teria is  being  conducted  by  microbiologist  Jeffrey 
S.  Kams  and  his  colleagues  at  the  federal  Agricul- 
tural Research  Service  in  Beltsville,  MD.  (Doria- 
PTT) 
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Cadiz  Univ.  (Spain).  Faculty  of  Sciences. 

D.  Sales,  M.  J.  Valcarcel,  L.  Perez,  and  E. 

Martinez  de  la  Ossa. 

Bulletin    of    Environmental    Contamination    and 

Toxicology   BECTA6,   Vol.   38,   No.    1,   p  9-14, 


January  1987.  5  tab,  10  ref. 

Descriptors:  'Aerobic  treatment,  'Biological  treat- 
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The  start-up  of  digestors  for  aerobic  treatment  of 
vinasses  (wine  distillery  waste)  was  studied,  along 
with  the  establishment  of  optimum  operating  con- 
ditions for  an  adequate  depurative  process.  The 
activated  sludge  technique  was  used,  involving 
completely  mixed  aerobic  digestors  without  sludge 
recycle.  Digestors  were  maintained  at  the  optimum 
temperature  of  25  degrees  C.  Air  flow  was  5  1/min 
per  digestor.  It  was  found  that  pH  stabilized  at 
about  8  in  each  digestor,  irrespective  of  the  type  of 
vinasse  treated.  COD  and  BOD  fell  with  time; 
their  removals  were  stabilized  at  70%  and  75%, 
respectively,  reaching  80%  and  85%  in  centrifuged 
effluents.  Total  organic  and  solids  contents  stabi- 
lized at  40-47%,  and  suspended  solids  stabilized  at 
5-6  g/1  after  the  first  week;  of  these  solids,  90%  are 
organic,  making  up  the  digestor  biomass.  Nitrogen 
was  not  eliminated  from  the  medium.  Neutraliza- 
tion of  vinasses  does  not  improve  depurative  per- 
formance, which  simplifies  the  process  and  reduces 
operating  cost.  Optimum  retention  time  is  eight 
days.  (Doria-PTT) 
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PROTECTION  OF  GROUNDWATER  BY  IM- 
MOBILIZATION OF  HEAVY  METALS  IN  IN- 
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Utah  Water  Research  Lab.,  Logan. 
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Descriptors:  'Wastewater  Treatment, 

'Wastewater  treatment  plants,  'Optimization, 
Model  studies,  Mathematical,  Rule-based  models, 
Cost  effectiveness,  Wastewater. 

The  use  of  a  rule-based  modeling  technique  for  the 
formal  consideration  of  poorly  modeled  issues  in  a 
water  quality  management  problem  is  illustrated  in 
the  context  of  wastewater  treatment  plant  design. 
Sludge  bulking  is  a  poorly  understood  problem  in 
activated  sludge  wastewater  treatment  plants.  An 
engineer  must  use  judgement  gained  from  experi- 
ence when  he  designs  an  activated  sludge  plant  to 
prevent  bulking  from  causing  the  plant  to  fail.  An 
attempt  was  made  to  use  fuzzy  logic  in  order  to 
model  that  judgement.  Results  from  research  were 
taken  from  the  literature  and  used  independently  as 
constraints  to  an  activated  sludge  wastewater  plant 
design  optimization  model  to  see  their  effect  on  the 
optimal  design.  Some  of  the  research  results  were 
then  formulated  as  rules  in  a  rule-based  system 
which  relates  design  variable  values  to  the  likeli- 
hood of  a  design  experiencing  bulking  problems. 
The  weights  of  association  of  those  rules  to  the 
conclusion  that  a  given  design  would  experience 
bulking  problems  and  the  logical  interaction  of 
those  rules  were  calibrated  using  an  experienced 
engineer's  evaluation  of  a  set  of  15  plant  designs. 
The  consistency  of  the  engineer's  and  the  judge- 
ment model's  evaluations  were  then  checked  with 
a  second  set  of  15  designs.  The  model  of  judge- 
ment could  be  used  to  evaluate  the  bulking  poten- 
tial of  any  design.  In  the  particular  example  devel- 


oped, the  judgement  model  was  incorporated  into 
a  wastewater  treatment  plant  design  optimization 
model  so  that  the  cost-effectiveness  of  constraint 
combinations  could  be  examined.  The  tradeoff  be- 
tween cost  and  the  likelihood  of  experiencing  bulk- 
ing problems  was  examined  for  a  typical  plant 
design  problem.  (Stout-IL  WRC) 
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A  rotating  biological  contactor  (RBC)  field  test 
unit  was  operated  at  the  City  and  County  of  Hono- 
lulu's Pacific  Palisades  Wastewater  Treatment 
Plant  located  in  Pearl  City.  The  RBC  was  de- 
signed for  a  hydraulic  flow  of  1000  gpd,  and 
consisted  of  a  primary  clarifier,  a  4-stage  rotating 
disc  component,  a  final  clarifier,  and  a  sludge 
storage  basin.  Results  showed  that  the  RBC  pro- 
duced an  effluent  quality  compatible  with  domestic 
wastewater  treatment  needs  in  suburban  areas  in 
Hawaii.  The  RBC  process  required  little  operation- 
al control  and  maintenance.  These  features  coupled 
with  low  energy  requirements  make  the  RBC 
process  economically  competitive  with  packaged 
activated  sludge  units.  At  a  hydraulic  loading  of 
6.5  gpd/sq  ft,  the  RBC  process  achieves  overall 
carbonaceous  BOD  and  suspended  solids  removals 
of  85%.  At  this  loading,  25%  N  removal  and  10% 
P  removal  can  be  expected.  With  the  RBC  process, 
sludge  production  can  be  estimated  on  the  basis  of 
0.5  mass  units  sludge  produced/mass  unit  BOD 
removed.  (See  also  W87-06103)  (Geiger-PTT) 
W87-O6105 


MECHANISMS  OF  POLIOVTRUS  EMACnVA- 
TION  BY  HYPOCHLOROUS  ACID, 

Hawaii  Univ.,  Honolulu.  Dept.  of  Microbiology. 
K.  M.  Tenno,  R.  S.  Fujioka,  and  P.  C.  Loh. 
IN:   Collected   Reprints,   Volume  V:    1978-1981, 
June    1984.   Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  243-248,  5  fig,  1  tab,  8  ref. 

Descriptors:  'Viruses,  'Chlorination,  'Disinfec- 
tion, 'Enteroviruses,  'Microbiological  studies, 
Water  treatment,  Fate  of  pollutants,  Chlorine, 
Pathogens,  Proteins,  Nucleic  acids,  Wastewater 
treatment,  Infection,  Chemical  treatment. 

The  mechanism  of  virus-inactivation  by  hypoch- 
lorus  acid  was  studied  in  radioactively  labeled 
attenuated  strains  of  type  1  poliovirus.  After  30 
min  reaction  with  HOC1,  nearly  the  same  amount 
of  infectious  viral  RNA  could  be  recovered  from 
the  chlorine-treated  virus  as  from  the  untreated 
virus  preparation,  indicating  that  the  viral  RNA 
was  not  affected  by  chlorination.  In  addition,  after 
inactivation  of  nearly  99.999%  of  the  virus,  over 
50%  of  the  virus  particles  still  retained  their 
normal  rate  of  sedimentation  and  buoyant  density. 
These  findings  suggest  that  HOC1  inactivates  po- 
liovirus by  reacting  with  the  protein  component  of 
the  virus  and  that  the  inactivating  reaction  does 
not  result  in  any  detectable  change  in  the  structure 
of  the  virus.  The  infectivity  of  the  viral  RNA  was 
not  affected  by  HOC1.  Degradation  of  the  protein 
structure  of  the  virus  occurs  only  after  prolonged 
contact  and  presumably  multiple  reactions  of 
HOC1  with  the  protein  coat.  (See  also  W87-O6103) 
(Geiger-PTT) 
W87-06118 


PROBLEMS  AND  RESEARCH  NEEDS  WITH 
SAFE  REUSE  OF  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 
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For  primary  bibliographic  entry  see  Field  3C. 
W87-06154 


PROCESS  TRAIN  EVALUATION  FOR  TREAT- 
MENT OF  TAR  SANDS  WASTEWATERS, 

Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
R  A  Sierka. 

Available  from  NTIS,  Springfield,  Virginia,  22161 
as  DE84  012013,  A06  in  paper  copy,  A01  in  micro- 
fiche. Dept  of  Energy,  Office  of  Fossil  Energy, 
Laramis,  WY,  DOE/LC/10773-1639,  March  31, 
1983.  Final  Report.  DOE  Contract  No.  DE-AS20- 
81LC10773.  103  p,  22  fig,  30  tab,  46  ref,  4  append. 

Descriptors:  'Wastewater  treatment,  'Tar  sands, 
•Activated  carbon,  'Ozonation,  'Reverse  osmosis, 
Filtration,  Foam,  Fractionation,  Chemical  treat- 
ment, Total  organic  carbon,  Ozone,  Membrane 
filters. 

Activated  carbon,  ozone  and  reverse  osmosis  was 
evaluated  for  treating  two  tar  sand  wastewaters 
generated  by  steam  flooding  (IS)  and  reverse  com- 
bustion (2C)  procedures.  Substrates  for  these  stud- 
ies included  untreated  and  pretreated  (filtration, 
foam  fractionation,  chemical  treatment  with  ferric 
chloride)  IS  and  2C  wastewaters.  Activated 
carbon,  at  a  dose  of  1,000  mg/L,  reduced  the  TOC 
of  IS  wastewater  after  treatment  by  350  mg/L  of 
ferric  chloride  to  2.262  mg/L  TOC,  a  reduction  of 
91.64%.  At  the  same  adsorbent  dose,  activated 
carbon  reduced  the  TOC  in  2C  wastewater  from 
678.0  mg/L  to  548.8  mg/L  by  19%.  A  study  of  the 
six  commercially  available  adsorbents  yielded  little 
difference  in  adsorption  for  either  wastewater. 
Ozonation  of  IS  wastewater  after  pretreatment  by 
either  foam  fractionation  or  chemical  treatment 
with  ferric  chloride  then  activated  carbon  yielded 
TOC  levels  of  less  than  1.2  mg/L.  The  use  of 
ozone  on  2C  wastewater  was  not  effective.  Only 
8.7%  of  the  total  TOC  had  been  removed  after  1.0 
hour  of  ozonation  at  a  rate  of  56.9  mg/L/hr. 
Reverse  osmosis  studies  included  investigation  of 
four  membrane  types  (cellulose  acetate,  poly-ether 
amide,  poly-ether  urea  and  noncellulosic  on  a  poly- 
sulfane  base),  three  applied  pressure  levels  (250, 
400  and  5550  psig)  and  two  solution  pH  levels  (5.5 
and  7.8)  with  5.0  micrometers  filtered  2C 
wastewater  as  the  substrate.  Organic  rejections  as 
measured  by  TOC  ranged  from  67.1%  to  98.1% 
while  inorganic  rejections  as  conductivity,  ranged 
from  80.0%  to  98.7%.  Permeate  flux  rates  in- 
creased with  system  pressure  for  each  membrane 
from  3.3  GFD  to  47.3  GFD.  (Lantz-PTT) 
W87-06198 


MODEIXING  OF  SEDIMENTATION, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

169-181,  5  fig,  1  tab,  2  ref,  2  append. 

Descriptors:  'Model  studies,  'Sedimentation, 
•Wastewater  treatment,  Suspended  particles,  Floc- 
culation,  Mathematical  models,  Settling  tanks, 
Computer  programs,  Computer  models,  Comput- 


The  physical  process  of  removing  suspended 
matter  from  wastewater  by  sedimentation  has 
formed  an  essential  part  of  treatment  for  many 
years.  However,  in  spite  of  its  long  history,  the 
prediction  of  the  performance  of  sedimentation 
tanks  has  proved  difficult  especially  when  treating 
heterogeneous  suspensions.  Two  factors  are  mainly 
responsible  for  the  variation  in  the  way  in  which 
particles  settle  out  of  suspension:  (a)  the  concentra- 
tion of  the  suspension;  and  (b)  the  flocculating 
properties  of  the  particles.  Settlement  can  be 
broadly  classified  into  four  main  categories:  class  1, 
class  2,  zone  settling,  and  zone  compression.  Mod- 
eling of  zone  settling,  secondary  sedimentation 
tanks,  and  computer-aided  design  of  sedimentation 
tanks  are  presented.  (See  also  W87-06216)  (Lantz- 
PTT) 
W87-06226 


ACTIVATED  SLUDGE  MODELS, 


Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James,  and  D.  J.  Elliott. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

182-196,  6  fig,  6  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Activated 
sludge,  'Model  studies,  Activated  sludge  process, 
Mathematical  models,  Mathematical  studies. 

The  activated  sludge  process  is  one  alternative 
frequently  used  for  the  removal  of  organic  material 
in  wastewater.  In  this  process,  a  large  population 
of  microorganisms  is  maintained  in  suspension  in  a 
tank  through  which  wastewater  passes.  Air  or 
oxygen  is  supplied  and  purification  takes  place  in  a 
series  of  steps  in  which  bacteria  utilize  the  organic 
material  to  yield  new  cells  and  provide  energy. 
Purification  is  achieved  as  a  direct  result  of  micro- 
organism metabolism  which  depends  on  the  pres- 
ence of  sufficient  oxygen  and  the  high  contact  rate 
between  the  activated  sludge  and  the  waste.  The 
term  'activated'  refers  to  the  ability  of  the  sludge 
floe  to  quickly  absorb  colloidal  and  suspended 
material  from  solution.  Initial  removal  of  organics 
is  due  almost  entirely  to  adsorbtion.  Synthesis  is 
proportional  to  biological  oxidation  and  acts  at  a 
slower  rate  than  the  adsorptive  process.  Hence, 
organics  initially  adsorbed  but  not  immediately 
synthesized  are  stored  in  the  activated  sludge  floe. 
When  the  full  capacity  of  the  sludge  has  been 
utilized  it  becomes  inactive  in  the  adsorptive  sense 
and  activity  can  only  be  restored  by  a  period  of 
aeration  during  which  stored  material  is  used  in 
oxidation  and  synthesis.  Process  design  and  oper- 
ation, model  structure,  and  modifications  to  the 
model  are  presented.  (See  also  W87-06216)  (Lantz- 
PTT) 
W87-06227 


MODELLING  OF  FIXED  FILM  REACTORS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

197-209,  4  fig,  4  ref,  append. 

Descriptors:  'Wastewater  treatment,  'Fixed  film 
reactors,  'Model  studies,  Biological  wastewater 
treatment,  Contact  beds,  Contact  filters,  Percolat- 
ing filters,  Mathematical  models,  Mathematical 
studies. 

Fixed-film  reactors  have  been  used  extensively  for 
over  100  years  in  the  treatment  of  wastewaters 
with  the  development  of  contact  beds  and  perco- 
lating filters  from  land  treatment.  More  recently, 
the  development  of  plastic  packing  materials  has 
extended  the  scope  of  fixed-film  reactors  and  has 
led  to  high  rate  filters.  Although  the  two  types 
(percolating  filters  and  high  rate  filters)  are  both 
fixed-film  reactors,  there  are  sufficient  fundamental 
differences  to  make  these  distinct  processes.  The 
obvious  differences  are  the  much  higher  hydraulic 
and  organic  loading  rates  used  in  high  rate  filters 
and  the  much  greater  use  of  recirculation.  Also  the 
use  of  plstic  media  with  larger  surace  area  and 
higher  percentage  voids.  Less  obvious  but  equally 
fundamental,  are  the  biological  difference  caused 
by  these  environmental  changes.  The  mechanism 
for  controlling  the  film  growth  in  high  rate  filters 
is  hydraulic  rather  than  biological:  higher  void 
ratios  and  thinner  bacterial  films  make  the  flow 
regime  independent  of  film  thickness  and  organic 
transfer  rates  introduce  the  possibility  of  oxygen 
limitation.  The  theory  of  organic  and  oxygen  trans- 
fer into  fixed  films  and  the  consequent  film  growth 
is  discussed,  followed  by  a  section  dealing  with  the 
modeling  of  high  rate  filters  and  a  final  section 
dealing  with  percolating  filters.  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06228 


MODELLING   OF   ANAEROBIC   PROCESSES 
USED  IN  WASTEWATER  TREATMENT, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 


John  Wiley  and  Sons,  Chichester,  England.  1984.  p 
210-220,  7  fig,  1  tab,  5  ref,  2  append. 

Descriptors:  'Wastewater  treatment,  'Anaerobic 
digestion,  'Model  studies,  Contact  beds,  Activated 
sludge  process,  Mathematical  models,  Mathemati- 
cal studies,  Hydraulics. 

There  are  a  variety  of  anaerobic  processes  used  in 
treating  wastewaters,  mainly  digestion,  but  also 
filters  and  contact  digesters.  In  modeling  these 
processes,  the  hydraulic  situation  needs  to  be  con- 
sidered first  since  all  types  of  reactors  from  plug 
flow  to  completely  mixed  may  be  used.  Once  the 
hydraulics  have  been  adequately  described  either 
from  theoretical  considerations  or  tracer  studies, 
then  attention  can  be  concentrated  on  the  microbi- 
ology and  biochemistry.  The  approach  to  this  is 
somewhat  different  to  that  used  in  aerobic  process- 
es. It  is  described  in  this  chapter.  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06229 


MODELLING  OF  OVERALL  TREATMENT, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

221-230,  7  fig,  3  ref. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Mathematical  models,  Optimization,  Second- 
ary wastewater  treatment,  Tertiary  wastewater 
treatment,  Mathematical  studies. 

There  are  a  number  of  attractions  to  models  of 
overall  treatment.  On  the  design  side  they  over- 
come the  problem  of  interfacing  units,  so  that 
changes  in  the  performance  of  a  primary  unit  are 
passed  on  to  secondary  and  tertiary  units  enabling 
a  wide  range  of  possiblities  to  be  explored.  This 
enables  optimization  to  be  performed  on  the  com- 
bined units  so  that  the  cheapest  overall  scheme  can 
be  chosen.  On  the  operational  side,  they  enable  the 
simulation  of  shock  loads  or  special  operating  con- 
ditions (e.g.  primary  clarifier  out  of  action)  to  be 
carried  out  to  determine  the  best  operating  proce- 
dure or  the  likely  period  of  recovery.  There  are 
however,  considerable  difficulties  in  formulating 
such  models,  and  such  circumstances  it  seems  de- 
sirable to  use  an  interactive  approach  so  that  the 
user  is  able  to  explore  a  large  nubmer  of  permuta- 
tions but  at  the  same  time  retains  control  over  the 
possibilities  being  explored.  A  flow  diagram  for  an 
interactive  model  is  presented  and  shows  how  the 
design  is  produced  as  the  result  of  calculations  by 
the  computer  and  decisions  by  the  designer.  To 
avoid  overcomplicating,  the  process  is  shown  as 
occurring  on  a  'once  through'  basis  but  in  practice 
the  designer  may  explore  any  number  of  combina- 
tion of  units,  various  sizes  of  units  and  various  site 
layouts.  These  would  normally  be  explored  only  as 
far  as  the  calculation  of  cost  drawings  would  only 
be  prepared  for  the  best  design.  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06230 


REMOVAL  OF  METALS  FROM 

WASTEWATER:  NEUTRALIZATION  AND 
PRECIPITATION. 

Noyes  Publications,  Park  Ridge,  NJ.  1984.  232  p. 
Edited  by  George  C.  Cushnie,  Jr. 

Descriptors:  'Wastewater  treatment,  'Neutraliza- 
tion, 'Chemical  precipitation,  'Heavy  metals, 
Standards,  Wastewater  management,  Legal  as- 
pects, Cadmium,  Chromium,  Beryllium,  Copper, 
Lead,  Mercury,  Nickel,  Silver,  Zinc,  Thallium, 
Cost  analysis,  Sludge  disposal. 

This  book  is  a  manual  of  design  and  operating 
procedures  for  the  removal  of  metals  from  indus- 
trial wastewaters  by  neutralization  and  precipita- 
tion. Also  covered  are  methods  for  handling  and 
disposal  of  residues  from  the  treatment  processes. 
Effluent  limitations  for  point  source  discharges 
into  waterways  or  publicly  owned  treatment 
works  have  placed  particular  emphasis  on  the  con- 
trol of  toxic  materials.  Among  the  toxic  materials 
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identified  by  the  U.S.  Environmental  Protection 
Agency  are  the  heavy  metals  including  beryllium, 
cadmium,  chromium,  copper,  lead,  mercury, 
nickel,  silver,  thallium,  and  zinc.  This  manual  is 
designed  as  a  practical  guide  to  the  management  of 
a  wastewater  treatment  program  for  those  in- 
volved with  the  removal  of  metals  from 
wastewaters.  The  book  contains  reviews  of  legal 
requirements,  wastewater  management  practices, 
fundamental  process  chemistry,  engineering  design 
concepts  and  procedures,  cost  estimation,  the  state 
of  the  art  of  control  of  precipitate  properties,  and 
methods  used  for  sludge  treatment  and  disposal.  It 
is  a  comprehensive  source  of  practical  information 
for  the  plant  manager  or  operator,  the  engineer  or 
consultant  seeking  to  prepare  preliminary  process 
designs  and  cost  estimates  or  to  evaluate  proposed 
treatment  systems.  Numerous  graphical  illustra- 
tions and  an  appendix  of  sample  problems  are 
included  to  enhance  the  reader's  understanding  of 
the  material  presented.  (Lantz-PTT) 
W87-06232 


PROGRESS    ON    THE    DELAWARE    RIVER 
CLEAN-UP  PROGRAM, 

Philadelphia  Water  Dept.,  PA. 

For  primary  bibliographic  entry   see  Field   5G. 

W87-06271 


CHEMICAL     ENGINEERING     TREATMENTS 
FOR  CONTAMINATED  GROUND  WATER, 

NUS  Corp.,  Houston,  TX. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06292 


ENHANCED  COLOUR  REMOVAL  FROM 
SEWAGE  EFFLUENTS  USING  CHEMICAL 
FLOCCULANTS, 

Laporte  Inorganics,  Cheshire  (England). 

W.  Hatton,  and  A.  M.  Simpson. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  8,  p  413-424,  August  1986.  6  tab,  17  ref. 

Descriptors:  *Color  removal,  'Flocculation, 
*Sewage,  'Wastewater  treatment,  Sludge,  Polyalu- 
minum  chloride,  Ferric  sulfate,  Aluminum  sulfate, 
Phosphate,  Chemical  oxygen  demand,  Suspended 
solids,  Wastewater  composition,  Costs. 

Aluminum  and  ferric  sulfates,  together  with  polya- 
luminum  chloride,  were  tested  by  laboratory  jar 
techniques  for  their  ability  to  reduce  color  levels  in 
sewage  sludge  during  flocculation.  Other  impor- 
tant parameters,  including  phosphate,  chemical 
oxygen  demand,  and  suspended  solids,  also  were 
monitored.  Success  with  the  laboratory  scale 
project  led  to  full-scale  plant  trials  lasting  3  mo. 
Color  was  reduced,  but  volume  of  primary  sludge 
increased  by  24%  and  dry  solids  by  5%.  Cost 
factors  are  discussed.  (Roches  ter-Pl'l) 
W87-06362 


PERFORMANCE  OF  LABORATORY  ANAER- 
OBIC HYBRID  REACTORS  WITH  VARYING 
DEPTHS  OF  MEDIA, 

Manitoba  Univ.,  Winnipeg.  Dept.  of  Civil  Engi- 
neering. 

J.  A.  Oleszkiewicz,  E.  R.  Hall,  and  J.  Z.  Oziemblo. 
Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  8,  p  445-452,  August  1986.  8  fig,  2  tab, 
10  ref,. 

Descriptors:  'Anaerobic  digestion,  'Sludge  diges- 
tion, 'Anhybrid  reactors,  'Wastewater  treatment, 
Wastewater  facilities,  Wastewater  composition, 
Biomass. 

A  parallel  study  of  laboratory  scale  anhybrid  reac- 
tors with  total  media  volume/total  reactor  volume 
ratios  of  0.50,  0.40,  0.25,  and  0.05  was  carried  out 
under  unsteady  state  start-up  conditions.  All  reac- 
tors incorporated  an  identical  sludge  bed  zone 
volume  and  were  seeded  initially  with  the  same 
amount  of  digester  sludge.  They  were  operated 
with  an  average  flowrate  of  6  1/day,  with  periodic 
increases  in  influent  concentration.  After  1 1 1  days, 
the  reactors  with  the  smallest  media/total  volume 
ratios  failed.  Greater  media/total  volume  ratios 
were  more  effective  in  promoting  the  retention  of 
biomass  in  the  sludge  bed  zone.  (Author's  abstract) 


W87-06363 


SURVIVAL  OF  ANTIBIOTIC-RESISTANT  ES- 
CHERICHIA COLI  IN  AN  ACTIVATED 
SLUDGE  PLANT, 

Alberta  Univ.,  Edmonton.  Dept.  of  Civil  Engi- 
neering. 

G.  R.  Finch,  and  D.  W.  Smith. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  9,  p  487-494,  September  1986.  6  tab,  38 
ref.  Alberta  Environmental  Research  Trust  Grant 
T0937. 

Descriptors:  'Wastewater  treatment,  'Antibiotic 
resistance,  'Activated  sludge,  'Survival,  'Escheri- 
chia coli,  'Secondary  treatment,  Statistics, 
Wastewater  facilities,  Effluents,  Bacteria. 

Antibiotic-resistant  Escherichia  coli  were  moni- 
tored in  the  raw  influent  wastewater  and  effluent 
of  a  plug-flow  activated  sludge  wastewater  treat- 
ment plant.  A  statistically  significant  increase  in 
the  proportion  of  multiple  antibiotic-resistant  E. 
coli  was  observed  in  the  effluent.  This  suggests 
that  conventional  secondary  treatment  selects  for 
antibiotic-resistant  E.  coli.  The  implications  of 
these  findings  are  considered  and  control  alterna- 
tives are  discussed.  (Author's  abstract) 
W87-06366 


KINETIC-BASED  DESIGN  FOR  THERMOPHI- 
LIC ANAEROBIC  TREATMENT  OF  HIGH- 
STRENGTH  AGROINDUSTRIAL 
WASTEWATER, 

Standards  and  Industrial  Research  Inst,  of  Malay- 
sia, Shah  Alam. 
B.  G.  Yeoh. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  10,  p  509-518,  October  1986.  6  fig,  4 
tab,  15  ref. 

Descriptors:  'Wastewater  treatment,  'Model  stud- 
ies, 'Design  criteria,  'Anaerobic  treatment,  'Proc- 
ess control,  Monod  kinetics,  Palm  oil  mill  effluent, 
Temperature,  Thermophilic  bacteria,  Wastewater 
facilities,  Mathematical  models,  Pilot  plants,  Per- 
formance evaluation. 

Data  obtained  from  a  pilot  plant  study  on  thermo- 
philic anaerobic  contract  digestion  of  palm  oil  mill 
effluent  (POME)  at  a  temperature  range  of  45-55  C 
were  treated  with  Monod  kinetics.  Process  param- 
eters derived  from  the  kinetic  model  were  tested 
and  found  to  be  in  substantial  agreement  with  the 
performance  of  a  commercial-scale  reactor.  The 
model  could  be  used  as  a  basis  for  the  design  and 
operation  of  thermophilic  anaerobic  bioreactors  in 
POME  treatment.  (Author's  abstract) 
W87-06368 


START-UP,  OPERATING  REQUIREMENTS 
AND  GRANULE  FORMATION  DURING 
UPFLOW  SLUDGE  BED  TREATMENT  OF  A 
STRONG  FOOD  PROCESSING  EFFLUENT, 

Commonwealth  Scientific  and  Industrial  Research 

Organization,    North   Ryde   (Australia).    Div.    of 

Food  Research. 

A.  G.  Lane. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  11,  p  555-564,  November  1986.  7  fig,  3 

tab,  12  ref. 

Descriptors:  'Effluents,  'Food-processing  wastes, 
•Upflow  sludge  bed,  'Sludge  digestion, 
•Wastewater  treatment,  Citrus  fruits,  Chemical 
oxygen  demand,  Nitrogen,  Phosphorus,  Process 
control,  Press  liquor,  Livestock  feed,  Pollution 
load. 

Digestions  of  a  strong  liquid  waste  (a  press  liquor 
resulting  from  production  of  livestock  feed  from 
citrus  peels;  50-150  g  chemical  oxygen  demand 
(COD)/l)  initiated  with  granular  sludge  were 
stable  at  a  loading  rate  of  18  g  COD/1/day  using  a 
high  recycle  rate.  Specific  rates  of  removal  of 
lactic  acid  and  ethanol  were  measured.  Granules 
consisted  of  regions  with  different  dominant  popu- 
lations of  microorganisms.  Granular  sludge  did  not 
develop  from  municipal  digester  sludge,  but  stable 
digestion  was  maintained  (6.5-9.0  g  COD/1/day) 


by  recycling  treated  liquid  to  dilute  the  incoming 
feed  stream.  Addition  of  N  was  not  necessary,  but 
addition  of  P  was  required.  (Author's  abstract) 
W87-06371 


IDENTIFICATION  OF  CHLORINATED  COM- 
POUNDS   IN   THE   SPENT   CHLORINATION 
LIQUOR    FROM    DIFFERENTLY    TREATED 
SULPHITE  PULPS  WITH  SPECIAL  EMPHA- 
SIS ON  MUTAGENIC  COMPOUNDS, 
Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06394 


RECOVERY,  RECYCLE  AND  REUSE  OF  IN- 
DUSTRIAL WASTES, 

Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 
Environmental  Engineering. 
K.  E.  Noll,  C.  N.  Haas,  C.  Schmidt,  and  P. 
Kodukula. 

Industrial  Waste  Management  Series,  Edited  by 
James  W.  Patterson.  Lewis  Publishers,  Inc.,  Chel- 
sea, Michigan.  1985.  196  p,  3  fig,  26  tab,  373  ref. 

Descriptors:  'Waste  management,  'Industrial 
wastes,  'Waste  recovery,  'Water  reuse,  Recycling, 
Economic  aspects. 

This  book  is  directed  to  an  audience  including 
industrial  and  environmental  engineers,  and  man- 
agers. It  is  designed  to  explain  the  underlying 
concepts,  advantages  and,  in  certain  instances,  dis- 
advantages of  recovery,  recycle  and  reuse;  to  pro- 
vide examples  of  existing  applications  of  recovery 
technologies;  and  to  identify  and  evaluate  applica- 
tions of  a  broad  spectrum  of  existing  and  potential 
recovery  technologies.  Of  particular  value  for  the 
technologist  is  the  organizational  format  of  the 
technologies  discussed,  as  well  as  the  information 
on  potential  applications  and,  where  they  exist, 
current  technical  limitations  on  those  applications. 
Managers  can  benefit  from  the  non-technical  over- 
views provided,  plus  the  discussions  of  economic 
implications  of  recovery,  recycle  and  reuse. 
(Lantz-PTT) 
W87-06445 


ANALYTICAL  ASPECTS  OF  OZONE  TREAT- 
MENT OF  WATER  AND  WASTEWATER. 

Lewis  Publishers,  Inc.,  Chelsea,  Michigan.  1986. 
413  p.  Edited  by  Rip  G.  Rice,  L.  Joseph  Bollyky, 
and  William  J.  Lacy. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Ozone,  Ozonation,  Chemical  analysis,  Mon- 
itoring, Measuring  instruments,  Automation. 

With  the  ever  increasing  interest  in  the  application 
of  ozone  for  water  and  wastewater  treatment,  sev- 
eral major  questions  arise  in  the  minds  of  those 
new  to  this  field:  (1)  What  is  the  nature  of  ozone; 
(2)  How  is  ozone  applied  in  water  and  wastewater 
treatment;  (3)  How  is  ozone  analyzed  in  its  various 
applications;  (4)  How  are  the  generation  of  ozone 
and  ozonation  reactions  controlled  analytically; 
and  (5)  How  are  ozonation  processes  automated. 
Because  ozone  is  a  gas  at  normal  temperatures  and 
pressures,  because  it  is  only  partially  soluble  in 
aqueous  media,  and  because  it  decomposes  in  aque- 
ous media  at  significant  rates,  analyses  for  ozone 
and  control  of  ozone  generation  and  ozonation 
reactions  are  unique  to  this  advancing  technology. 
The  editors  of  this  book  have  attempted  to  answer 
these  questions  by  assembling  selected  published 
treatises  pertinent  to  the  subject  matter.  Most  of 
the  reference  works  included  in  this  book  have 
appeared  in  publications  of  the  International  Ozone 
Association.  Others  appear  with  permission  of  the 
original  publishers.  Still  others  were  written  espe- 
cially  for  this  book.  The  book  contains  five  major 
sections:  (1)  Fundamental  parameters  of  ozone 
technology,  (2)  Analysis  of  ozone  in  aqueous  solu- 
tion, (3)  Analysis  of  ozone  in  the  gaseous  phase,  (4) 
Instrumental  methods  of  analysis  and  monitoring 
of  ozone,  and  (5)  Automated  procedures  for  con- 
trolling ozonation  processes.  (See  also  W87-06493 
thru  W87-06517)  (Lantz-PTT) 
W87-06492 
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APPLICATIONS  OF  OZONE  IN  WATER  AND 

WASTEWATER  TREATMENT, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

R.  G.  Rice. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  7-26,  3  fig,  2  tab,  42  ref. 

Descriptors:  *Ozone,  'Water  treatment, 
•Wastewater  treatment,  'Ozonation,  Drinking 
water,  Municipal  wastewater,  Industrial 
wastewater,  Oxidation,  Viruses,  Chemical  treat- 
ment, Biological  treatment. 

Various  applications  for  ozone  in  treating  drinking 
water  and  industrial  and  municipal  wastewaters  are 
described.  It  is  important  to  understand  specific 
aspects  of  the  properties  of  ozone,  and  how  and 
where  ozone  is  applied  in  the  various  treatment 
process  steps,  because  these  factors  affect  the  selec- 
tion of  appropriate  analytical  methodologies  for 
determining  concentrations  of  ozone  or  other  pa- 
rameters by  which  the  ozonation  processes  can  be 
controlled.  Ozone  is  the  most  powerful  oxidizing 
agent/disinfectant  readily  available  for  water  and 
wastewater  treatment.  As  a  result,  it  is  applied  for 
the  following  purposes:  disinfection  and  viral  inac- 
tivation,  chemical  oxidation,  and  preoxidation  in 
preparation  for  biological  treatment.  The  amounts 
of  ozone  necessary  to  perform  each  of  these  func- 
tions depends  upon  a  number  of  factors,  but  pri- 
marily upon  the  ozone  demand  of  the  constituents 
of  the  water/wastewater  to  be  ozonized.  During 
preozonation  to  prepare  solutions  for  subsequent 
biological  treatment,  only  small  amounts  of  ozone 
are  added  (1  mg/L  of  ozone  per  mg/L  of  dissolved 
organic  carbon).  When  used  to  oxidize  pollutants 
which  are  rapidly  reactive  with  ozone,  attainment 
of  a  measureable  ozone  concentration  can  be  taken 
as  satisfaction  of  the  ozone  demand.  Concentra- 
tions of  residual  ozone  can  be  attained  and  moni- 
tored during  disinfection  and/or  viral  inactivation 
of  waters  which  have  little  extraneous  ozone 
demand  (drinking  water,  swimming  pool  water, 
cooling  water,  etc.).  For  other  drinking  water  or 
industrial  water  treatment  applications,  and  for 
most  wastewater  applications,  control  of  ozonation 
processes  must  be  monitored  by  a  surrogate  analyt- 
ical technique.  Such  process  controls  are  not  based 
upon  monitoring  of  dissolved  residual  ozone.  (See 
also  W87-06492)  (Lantz-PTT) 
W87-06493 


REQUIREMENTS  FOR  ANALYTICAL  PROCE- 
DURES AND  METHODOLOGIES  IN  THE 
OZONE  TREATMENT  OF  WATERS  AND 
WASTEWATERS, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

R.  G.  Rice. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  27-39,  5  fig,  8  ref. 

Descriptors:  *Chemical  analysis,  'Monitoring, 
•Ozonation,  *Water  treatment,  'Wastewater  treat- 
ment, Water  quality  control,  Ozone,  Contact  beds, 
Chemical  treatment. 

Analytical  procedures  are  required  to  determine 
ozone  in:  (a)  ozone  generator  exit  gases  (to  monitor 
generator  performance),  (b)  contactor  inlet  gases 
(to  monitor  applied  ozone),  (c)  contactor  exhaust 
gases  (to  determine  ozone  utilized;  to  size  ozone 
destruct  unit;  to  apply  waste  ozone  to  a  second 
ozonation  step),  (d)  contactor  outlet  water  (for 
drinking  water  disinfection).  Ozone  concentration 
ranges  are  different  in  each  case.  In  generator 
outlet  gases  and  contactor  inlet  gases,  concentra- 
tions up  to  24  mg/cu  m  are  experienced.  Contactor 
exhaust  gases  contain  ozone  concentrations  up  to  3 
to  4  mg/cu  m.  Contactor  exit  waters  contain  up  to 
0.5  mg/L  of  ozone.  Disinfection  of  drinking  water 
is  controlled  by  monitoring  a  dissolved  ozone  re- 
sidual of  0.4  mg/L  maintained  for  at  least  four 
minutes.  When  used  to  oxidize  pollutants  which 
are  only  slowly  reactive  with  ozone,  measureable 
levels  of  dissolved  ozone  will  be  attained  before 
the  pollutant  is  removed.  Therefore,  the  process 
must  be  controlled  by  relating  the  pollutant  con- 
centrations versus  the  amount  of  ozone  required 


for  their  removal,  under  specific  contacting  condi- 
tions. Generally  in  wastewater  treatment,  the  ana- 
lytical methodology  involves  first  knowing  what 
pollutants  are  present  to  be  ozonized,  then  how 
much  ozone  is  required  for  their  treatment  using 
the  contactor  to  be  installed  in  the  plant,  then 
providing  for  monitoring  of  the  amount  of  ozone 
applied  and  utilized,  as  well  as  the  water  or 
wastewater  flow  rate  and  pollutant  strength.  Usu- 
ally, measurements  of  'ozone'  in  actuality  are  meas- 
urements of  molecular  ozone  plus  other  oxidants. 
These  other  oxidants  are  produced  upon  ozona- 
tion, and  most  are  determined  by  the  analytical 
reagents  normally  applied  for  the  determination  of 
molecular  ozone.  (See  also  W87-06492)  (Lantz- 
PTT) 
W87-06494 


INTRODUCTION  TO  THE  CHEMICAL  REAC- 
TIONS OF  OZONE  PERTINENT  TO  ITS 
ANALYSIS, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
G.  Gordon,  and  G.  E.  Pacey. 
IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  41-52,  1  tab,  30  ref. 

Descriptors:  'Ozone,  'Wastewater  treatment, 
'Water  treatment,  'Chemical  reactions,  Chemical 
properties,  Ozonation,  Oxygen. 

The  expanding  use  of  ozone  in  water  and 
wastewater  treatment  throughout  the  world  con- 
tinues to  create  considerable  interest  in  the  chemi- 
cal reactions  and  analytical  chemistry  of  ozone. 
Ozone  has  been  shown  to  be  a  cost-effective  oxi- 
dant and  disinfectant  which  exhibits  the  additional 
capability  of  removing  taste-,  odor-,  and  color- 
producing  compounds  from  drinking  water.  Before 
any  new  chemical  can  be  accepted  for  water  and 
wastewater  treatment,  several  important  criteria 
must  be  met.  These  include:  easy  generation  of  the 
oxidizing/disinfecting  species,  a  detailed  under- 
standing of  its  associated  decomposition  reactions, 
and,  in  appropriate  cases,  an  easily  measured  resid- 
ual without  complications  from  associated  decom- 
position products  or  products  of  the  water/ 
wastewater  treatment  process  itself.  If  ozonation,  is 
to  achieve  wider  application  for  water  purification 
in  the  United  States,  accurate  analytical  proce- 
dures readily  useable  by  technicians  and  water 
treatment  plant  operators  are  necessary.  Ozone 
usually  is  generated  by  passing  a  stream  of  dry  air 
or  oxygen  through  an  electrical  discharge  which 
converts  only  small  portions  of  the  oxygen  to 
ozone.  The  very  natural  of  ozone  itself  and  its  ease 
of  self-decomposition  makes  all  ozone  measure- 
ments difficult.  The  instability  of  pure  ozone  pre- 
cludes the  preparation  of  weighed  reference  sam- 
ples. Volatilization  of  ozone  from  solution,  the 
rapid  decomposition  of  ozone  in  water,  and  the 
reaction  of  ozone  with  most  oxidizable  trace  con- 
taminants in  the  water,  with  the  reagents,  or  the 
glassware,  all  can  cause  large  errors  in  ozone  de- 
termination. (See  also  W87-06492)  (Lantz-PTT) 
W87-06495 


METHODS  OF  DETERMINATION  OF  OZONE 
EN  AIR  AND  EN  WATER, 

Societe  Degremont,  Rueil-Malmaison  (France). 
L.  Brener. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  53-70,  6  fig,  7  tab,  7  ref. 

Descriptors:  'Ozone,  'Water  quality  control, 
'Chemical  analysis,  Wastewater  treatment,  Water 
treatment,  Iodometry,  Sodium  thiosulfate,  Sodium 
arsenite,  Syringaldazine,  Spectrophotometry, 
Ozonation. 

No  standardized  method  is  available  for  the  meas- 
urement of  ozone  in  air.  Thus,  ozone  may  be 
measured  in  air  by  iodometry  using  two  reducing 
agents  to  measure  the  iodine  liberated:  sodium 
arsenite  or  sodium  thiosulfate.  A  study  of  these 
two  methods  shows  that  the  sodium  thiosulfate 
method  (T)  gives  results  which  are  always  better 
than  those  of  the  arsenite  method  (A).  A  study  of 
the  ratio  measurement  of  ozone  by  these  two  meth- 
ods (r  =  T/A)  shows  that  the  ratio  increases  with 


the  concentration  of  ozone.  The  difference  may 
attain  30%  for  an  ozone  concentration  of  85  mg/L. 
Although  numerous  methods  for  measurement  of 
ozone  in  water  are  available,  the  iodometric 
method  remains  the  most  commonly  used.  A  very 
sensitive  reagent  for  iodine  is  available  in  the  form 
syringaldazine,  which  was  introduced  initially  as  a 
reagent  for  free  chlorine.  Iodine  liberated  by  ozone 
may  be  measured  by  syringaldazine,  which  takes 
on  a  rose-violet  tint  with  maximum  absorption  at 
585  nanometers.  As  a  result,  ozone  may  be  deter- 
mined spectrophotometrically  at  concentrations 
between  0  and  1.4  mg/L.  (See  also  W87-06492) 
(Lantz-PTT) 
W87-06496 


ANALYSIS  OF  OZONE  EN  AQUEOUS  SOLU- 
TION, 

North  Carolina  Univ.  at  Chapel  Hill. 

J.  Stanley,  and  J.  D.  Johnson. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  71-90,  4  fig,  1  tab,  46  ref. 

Descriptors:  'Chemical  analysis,  'Ozone, 
'Wastewater  treatment,  'Water  quality  control, 
Water  treatment,  Ozonation,  Measuring  instru- 
ments, Iodometry,  Oxidation,  Ultraviolet  radiation, 
Colorimetry,  Membrane  processes. 

The  various  analytical  methods  for  ozone  are  re- 
viewed, with  considerable  attention  focusing  on 
the  two  current  standard  procedures,  iodometric 
oxidation  and  direct  UV  absorbance.  Whenever 
possible,  two  independent  procedures  should  be 
used:  for  example,  a  total  oxidant  method,  such  as 
an  iodide-based  amperometric  titration  using 
Flamm's  buffer,  the  UV  method,  a  membrane  elec- 
trode, or  a  colorimetric  procedure  not  using 
iodide.  This  approach  minimizes  the  possibility 
that  interfering  substances  will  go  undetected  in 
many  applications.  It  may  also  allow  for  more 
accurate  determination  of  ozone  concentration 
levels,  since  many  techniques  suffer  from  varying 
degrees  of  ozone  loss  during  sample  collection  and 
preparation.  When  the  iodometric  procedure  is 
employed,  the  effect  of  the  purge  step  on  the 
measurement  should  be  examined  by  comparing  it 
with  direct  addition  of  the  sample  to  the  potassium 
iodide.  For  highest  sensitivity,  amperometric  end- 
point  titration  amplifying  the  current  from  a  rotat- 
ing electrode  is  recommended.  Shechter's  photo- 
metric method  of  analysis  is  an  acceptable  alterna- 
tive to  the  titration  procedure  in  most  cases.  The 
UV-absorbance  method  is  highly  selective  and  can 
be  sensitive  (with  50-cm  cells).  It  is  one  technique 
which  does  not  suffer  interference  from  oxidizing 
agents,  although  it  must  be  pointed  out  that  many 
halogen  species  and  organics  absorb  UV  light  in 
the  200-  to  300-nanometer  range.  The  other  colori- 
metric methods-DPD,  LCV,  FACTS,  Indigo-are 
simple  procedures  for  field  applications  and  require 
little  sophisticated  or  complicated  equipment.  The 
use  of  membrane  electrode  systems  is  encouraged. 
These  cells  offer  an  advantage  of  in-situ  measure- 
ment with  good  sensitivity  and  potentially  excel- 
lent selectivity.  (See  also  W87-06492)  (Lantz-PTT) 
W87-06497 


DETAILED  COMPARISON  OF  ANALYTICAL 
METHODS  FOR  RESIDUAL  OZONE  MEAS- 
UREMENT, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
J.  Grunwell,  J.  Benga,  H.  Cohen,  and  G.  Gordon. 
IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.   1986.  p  91-114,   13  fig,  6  tab,  39  ref. 

Descriptors:  'Chemical  analysis,  'Water  quality 
control,  'Ozone,  Wastewater  treatment,  Water 
treatment,  Monitoring,  Titration,  Ozonation,  Rea- 
gents, Ultraviolet  radiation,  Electrochemistry, 
Electrodes. 

Convenient  laboratory  analysis  demands  stable 
ozonated  reagent  solutions.  With  the  DPD 
method,  the  ozone  titer  changed  so  rapidly  with 
time,  both  for  ozone  in  purified  water  and  for 
ozone  solutions  with  added  hydrogen  peroxide, 
that  the  method  cannot  be  recommended  for  rou- 
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tine  ozone  analysis.  The  Arsenic(III)  Back-Titra- 
tion  titer  steadily  increased  for  ozone  solutions 
with  added  hydrogen  peroxide.  The  ozone  titer  by 
the  amperometric  method  with  excess  sodium  thio- 
sulfate  increased  4%  in  nine  minutes  with  ozone  in 
purified  water.  The  ozone  titer  determined  by  the 
arsenic  (III)  direct  oxidation  method  and  the 
Indigo  method  varied  less  than  3%  over  three 
hours,  even  with  added  hydrogen  peroxide.  The 
ozone  titers  differed  among  methods  only  when 
changes  in  the  ozone-reductant  reaction  were  in- 
volved. Conditions  which  reduce  ozone  decay 
prior  to  reaction  with  reductant  reduced  the  scat- 
ter observed  within  a  single  method  and  reduced 
the  differences  observed  among  the  analytical 
methods.  All  methods  occasionally  give  a  point  30- 
50%  removed  from  that  calculated  on  an  other- 
wise smooth  decay  curve.  This  makes  single  point 
analysis  for  residual  ozone  untrustworthy.  The 
Indigo  method  minimizes  ozone  decay  by  operat- 
ing at  pH  2.  Buffers  which  slow  ozone  decay 
increase  the  ozone  concentration  determined  by 
direct  arsenic(III)  oxidation.  Multiple  analyses  of 
tap  water  or  acid-stabilized  ozone  solutions  show 
few  differences.  The  direct  measurement  of  the 
absorbance  of  aqueous  ozone  at  259  nanometers  is 
the  most  straightforward  and  simplest  ozone  pro- 
cedure. Here  the  absolute  ozone  concentration  is 
based  on  the  determination  of  the  ozone  absorption 
coefficient  by  comparison  with  an  iodofhetric 
method.  The  Delta  Scientific  electrode  failed  to 
maintain  calibration  and  failed  to  respond  linearly 
over  a  10  mg/L  ozone  range.  No  iodometric 
method  is  recommended.  The  Indigo  method  and 
the  arsenic(III)  direct  oxidation  method  are  the 
methods  of  choice.  (See  also  W87-06492)  (Lantz- 
PTT) 
W87-06498 


ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TIONS USING  A  MODIFIED  IODOMETRIC 
TECHNIQUE  WITH  ASdTD, 
Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chemi- 
cal Engineering. 

D.  E.  Sullivan,  L.  C.  Hall,  M.  D'Ambrosi,  and  J. 
A.  Roth. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  115-128,  2  tab,  44  ref,  append. 

Descriptors:  *Chemical  analysis,  *Iodometry,  *Ar- 
senic,  *Ozone,  'Water  quality  control,  Wastewater 
treatment,  Water  treatment,  Ozonation,  Titration. 

A  modified  iodometric  procedure  using  an  absorb- 
ing solution  of  2%  NBKI  (neutral  buffered  potassi- 
um iodide)  with  a  known  amount  of  As(III)  is 
described  for  10  ml  aqueous  samples.  Ozone  con- 
tents from  0.5  to  65  mg  03/L  were  determined. 
High  ozone  concentrations  also  can  be  measured 
for  generator  calibration.  This  method  gives  results 
which  are  not  significantly  different  than  a  boric 
acid  method,  but  are  for  a  modified  standard  meth- 
ods procedure.  Volatility  of  iodine  has  been  com- 
pletely eliminated.  Stabilized  samples  do  not  make 
the  time  between  sampling  and  final  titration  criti- 
cal. (See  also  W87-06492)  (Author's  abstract) 
W87-06499 


DETERMINATION  OF  OZONE  AND  CHLO- 
RINE DIOXIDE  IN  WATER  BY  THE  INDIGO 
METHOD, 

Eidgenoessische   Anstalt   fuer  Wasserversorgung, 
Abwasserreinigung   und   Gewaesserschultz,   Due- 
bendorf  (Switzerland). 
J.  Hoigne,  and  H.  Bader. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  129-150,  9  fig,  5  tab,  16  ref, 
append. 

Descriptors:  'Ozone,  'Chemical  analysis,  'Indigo 
method,  'Water  quality  control,  Water  treatment, 
Wastewater  treatment,  Chlorine  dioxide,  Colorim- 
etry,  Ozonation. 

The  Indigo  Method  has  been  adapted  for  the  meas- 
urement of  ozone  and  chlorine  dioxide  in  drinking 
water  and  in  other  aqueous  solutions.  This  method 
is  faster  and  of  higher  precision  than  the  colorimet- 
ric  methods  which  are  generally  applied  in  water- 


works. In  the  pH  region  <  or  =  to  4,  one  mole  of 
ozone  decolorizes  1.0  mole  of  aqueous  sulfonated 
indigo.  The  stoichiometric  factor  stays  constant 
even  if  concentrations  varied  in  the  range  from  5 
micrograms/L  to  10  mg/L.  The  absorbance  at  600 
nanometers  changes  by  -  20,000  when  based  on  an 
addition  of  1  mol/L  ozone  and  a  1  cm  cell.  Chlo- 
rine dioxide  is  determined  at  pH  >  4.  The  absor- 
bance changes  by  -  7,000  -  9,000  per  1  mol/L  of 
added  chlorine  dioxide.  All  calibration  curves  are 
linear.  Reagents  and  oxidized  reagents  are  quite 
stable.  Hydrogen  peroxide,  organic  peroxides, 
chlorite,  chlorate,  manganous  ions  and  oxidized 
species  in  drinking  water  do  not  interfere  with  the 
determination.  Chlorine  is  masked  by  malonic  acid 
or  glycine  when  ozone  or  chlorine  dioxide  are  to 
be  determined.  Good  photometers  give  a  precision 
of  1.5%,  or  2  micrograms/L.  Visual  methods  have 
a  limit  of  detection  of  about  10  micrograms/L. 
(See  also  W87-06492)  (Author's  abstract) 
W87-06500 


DETERMINATION  OF  OZONE  IN  WATER  BY 
THE  INDIGO  METHOD;  A  SUBMITTED 
STANDARD  METHOD, 

Eidgenoessische   Anstalt   fuer   Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

H.  Bader,  and  J.  Hoigne. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  151-159,  1  fig,  6  ref. 

Descriptors:  'Ozone,  'Indigo  method,  'Water 
quality  control,  'Pollutant  identification,  Chemical 
analysis,  Ozonation,  Water  treatment,  Wastewater 
treatment,  Standards. 

The  indigo  method  for  the  determination  of  ozone 
as  formulated  for  the  new  Swiss  Standard  Methods 
for  Drinking  Water  Analysis  is  presented  together 
with  an  international  list  of  suppliers  of  indigo 
trisulfonate.  Such  a  new  selective  and  simple 
method  will  be  needed  in  many  countries  because 
current  methods  for  ozone  analysis  are  generally 
non-selective  when  applied  on  real  drinking  waters 
or  wastewaters.  Ozone  rapidly  and  stoichiometri- 
cally  decolorizes  indigo  trisulfonate  in  acidic  solu- 
tion. The  decrease  in  absorbance  at  600  nanometers 
is  linear  with  ozone  residual  and  is  0.42  +  or  -  0.01 
/cm/mg/L.  The  limits  of  detection  are  2  micro- 
grams/L for  an  instrumental  method  and  10  micro- 
grams/L for  a  visual  field  method.  (See  also  W87- 
06492)  (Author's  abstract) 
W87-06501 


MEASUREMENT  OF  RESDDUAL  OZONE  IN 
WATER  -  SPECIFICITY  AND  AUTOMATION, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein,  G.  Fransolet,  R.  Goossens,  and 

L.  Maes. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  161-182,  11  fig,  17  ref. 

Descriptors:  'Ozone,  'Water  quality  control,  Au- 
tomation, Potable  water,  Water  treatment, 
Wastewater  treatment,  Ozonation,  Chemical  analy- 
sis, Monitoring,  Peroxides. 

Two  methods  specific  for  the  determination  of 
residual  ozone  in  post-treatment  purification  of  po- 
table waters  have  been  developed.  One  method 
involves  spectrophotometry  utilizing  Acid  Chrome 
Violet  K.  Under  the  practical  conditions  of  ozona- 
tion, this  colorant  is  specifically  decolorized  by 
ozone.  As  with  chlorine,  ozonides,  and/or  hydro- 
peroxides and  ultimately  formed  peroxides  do  not 
interfere.  The  second  method  is  based  on  measure- 
ment of  the  depolarization  current  obtained,  with- 
out interference  by  chlorine,  by  means  of  a  nickel- 
silver  galvanic  couple.  The  two  methods  lend 
themselves  to  automation,  but  the  first  method  is 
sequential,  and  the  second  is  continuous  and  is  thus 
better  suited  to  in  situ  applications.  (See  also  W87- 
06492)  (Author's  abstract) 
W87-O6502 


TECHNIQUE  OF  CONTINUOUS  ELECTRO- 
CHEMICAL MEASUREMENT  OF  RESIDUAL 
ACTIVE  OXIDANTS  (RAO)  IN  WATERS, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

W.  J.  Masschelein,  and  G.  Fransolet. 

IN:  Analytical   Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  183-199,  14  fig,  7  ref. 

Descriptors:  'Water  treatment,  'Electrochemistry, 
•Residual  active  oxidant,  'Water  quality  control, 
Chlorine,  Chloramines,  Carbon  dioxide,  Ozone, 
Silver,  Copper,  Gold,  Electrodes,  Drinking  water. 

galvanic  couples  which  allow  the  continuous  de- 
termination of  residual  active  oxidants  (RAO)  in 
waters,  such  as  chlorine,  chloramines,  chlorine  di- 
oxide, and/or  ozone  were  examined.  Two  couples 
have  proved  to  be  quite  feasible:  (1)  Au/Cu:  Ade- 
quate for  qualitative  indications  influenced  by  the 
nature  of  the  oxidants,  but  not  for  the  precise 
measurement  of  their  concentrations.  Additionally, 
this  couple  provides  residual  impedance  current; 
(2)  Au/Ag:  This  couple  does  not  provide  signifi- 
cant residual  current,  but  the  diffusion  current  is 
less  important.  The  addition  of  iodide  to  the 
medium  allows  an  easy  and  reliable  gross  determi- 
nation of  the  RAO.  The  technique  described  can 
be  adjusted  for  control  of  quality  and,  consequent- 
ly, for  the  treatment  of  (drinking)  water.  It  can  be 
applied  to  other  commercial  sectors  provided  that 
poisoning  of  the  electrodes  is  avoided.  (See  also 
W87-06492)  (Author's  abstract) 
W87-06503 


MEASUREMENT  AND  REGULATION  OF 
OZONE  IN  THE  PRESENCE  OF  CHLORINE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
Y.  Richard,  and  L.  Brener. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  201-222,  13  fig,  9  ref. 

Descriptors:  'Ozone,  'Water  quality  control, 
•Chlorine,  'Water  treatment,  'Wastewater  treat- 
ment, Monitoring,  Electrodes,  Nickel,  Silver,  Col- 
orimetry.  Ozonation. 

Disinfection  treatment  of  a  water  by  ozone  re- 
quires the  presence  of  0.4  mg/L  over  four  minutes. 
This  is  possible  only  if  one  utilizes  a  selective  and 
precise  method  for  determining  ozone  at  the  exit  of 
the  contact  towers.  It  is  possible  to  separate  ozone 
from  chlorine  in  mixture  with  ozone  by  colorimet- 
ric  measurement.  Study  of  a  nickel-silver  electrode 
couple  also  allows  selective  determination  of  ozone 
in  the  presence  of  chlorine.  Nevertheless,  this 
couple  is  sensitive  to  variations  in  the  nature  of 
chlorine.  In  order  to  obtain  good  agreement  be- 
tween the  colorimetric  determination  and  the  elec- 
trochemical determination,  it  is  necessary  to  intro- 
duce ammonium  chloride  so  as  to  have  the  pres- 
ence of  chloramine.  (See  also  W87-064892)  (Lantz- 
PTT) 
W87-06504 


DETERMINATION  OF  RESIDUAL  OZONE  IN 
WATER  AND  MIXTURES  OF  OZONE  WITH 
FREE  AND  COMBINED  CHLORINE,  CHLO- 
RTOE  DIOXn)E,  AND  CHLORITE, 

A.  T.  Palin. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  221-229,  6  ref,  append. 

Descriptors:  'Water  quality  control,  'Ozone, 
•Chlorine,  •Chlorine  dioxide,  •Water  treatment, 
•Wastewater  treatment,  'Chlorite,  Titration, 
Chemical  analysis,  Colorimetry,  DPD  method. 

The  DPD  method  for  determining  free  and  com- 
bined chlorine  in  water  is  applicable  also  to  residu- 
al ozone.  The  colors  are  titrated  with  standard 
ferrous  ammonium  sulfate  solution  or  measured 
colorimetrically.  Dietyl-p-phenylenediamine 

(DPD)  is  used  as  indicator  with  suitable  additional 
reagents  for  the  differential  analysis  of  mixtures. 
Analysis  for  ozone  can  be  conducted  in  the  pres- 
ence of  free  and  combined  chlorine,  chlorine  diox- 
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ide,  and/or  chlorite,  with  separate  determination  of 
each  of  these  oxidants.  The  DPD  methods  are 
valid  for  the  titration  of  solutions  containing  < 
5mg/L  of  chlorine  or  equivalent  oxidants;  dilute  in 
order  to  obtain  a  total  volume  of  100  mL.  The  dose 
of  0.5  gm  of  DPD  powder  No.  1  recommended 
must  be  dissolved  initially  in  the  volume  of  water 
necessary  for  the  dilution  studied.  It  is  only  then 
that  the  appropriate  volume  of  water  to  be  ana- 
lyzed is  added  and  mixed.  For  the  colorimetric 
methods,  the  threshold  of  5  mg/L  can  be  exceeded 
with  the  reservation  of  increasing  the  dose  of  DPD 
powder  No.  1  (the  limit  of  10  mg/L  must  not  be 
exceeded,  since  starting  with  20  mg/L  of  chlorine, 
one  observes  decoloration  of  the  pills  or  of  the 
powder  in  the  course  of  dissolution).  In  titrimetry, 
5  mg/L  is  a  limit  not  to  be  exceeded  without 
dilution.  (See  also  W87-06492)  (Lantz-PTT) 
W87-06505 


PHOTOMETRIC  DETERMINATION  OF 
OZONE  AT  LOW  CONCENTRATIONS  WITH 
DIETHYL-P-PHENYLENEDIAMTNE, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
E.  Gilbert. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.   1986.  p  231-244,  7  fig,  4  tab,  45  ref. 

Descriptors:  'Water  quality  control,  *Ozone, 
•Photometry,  Chemical  analysis,  DPD  method,  Io- 
dides, Iodine,  Spectrophotometry. 

A  spectrophotometric  method  is  described  for  the 
determination  of  ozone  at  low  concentrations 
(0.02-2.5  mg/L  03)  in  water  with  N,N-diethyl-l,4- 
phenylenediamine  (DPD).  The  method  depends  on 
the  decomposition  of  ozone  with  the  iodide  ion, 
forming  iodine,  which  with  DPD  forms  a  red  dye 
which  can  be  measured  spectrophotometrically  in 
the  500-550  nanometer  region.  The  conditions  of 
analysis  are  described  and  advantages  and  disad- 
vantages of  the  method  are  discussed.  The  spectro- 
photometric determination  of  ozone  in  water  with 
the  help  of  DPD  shows  a  sensitivity  of  measure- 
ment. The  greatest  disadvantage,  which  holds  for 
all  iodometric  procedures  in  the  aqueous  phase,  is 
its  low  selectivity,  since  besides  ozone  a  series  of 
oxidants  found  in  ozonized  waters,  such  as  H202, 
organic  peroxides,  KMn04,  and  bromine,  also  can 
oxidize  free  iodide  ion.  The  extent  to  which  these 
oxidants  can  occur  in  natural  waters  can  vary 
greatly.  In  a  comparison  of  different  methods  of 
ozone  determination  with  the  DPD  method,  the 
results  obtained  by  the  DPD  method,  therefore, 
can  correspond  or  also  deviate,  according  to  the 
materials  contained.  (See  also  W87-06492)  (Lantz- 
PTT) 
W87-06506 


EVALUATION  OF  ANALYTICAL  METHODS 
FOR  DISSOLVED  OZONE  IN  NATURAL 
WATERS  AND  WASTEWATER, 

North  Carolina  Univ.  at  Chapel  Hill. 

J.  D.  Johnson,  J.  Hoigne,  H.  Bader,  and  J.  W. 

Stanley. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.  1986.  p  257-265,  5  fig,  10  ref. 

Descriptors:  'Ozone,  'Chemical  analysis,  'Water 
quality  control,  Wastewater  treatment,  Water 
treatment,  Surface  water,  Wastewater  effluent, 
Electrodes,  Indigo  method,  DPD  method,  Titra- 
tion, Ultraviolet  radiation. 

Several  analytical  procedures  for  analysis  of  ozone 
in  water  are  compared  using  surface  water  and 
wastewater  effluent  samples.  The  selectivities  of 
the  methods  for  ozone  in  the  surface  water  samples 
was  observed  to  be  (in  order  of  decreasing  selec- 
tivity): membrane  electrode,  indigo,  and  DPD. 
DPD  was  the  least  selective  of  the  methods  con- 
sidered, probably  as  a  result  of  the  non-selective 
iodide  ion  oxidation  step.  In  the  wastewater  efflu- 
ent examined,  all  three  methods  appeared  to  suffer 
little  or  no  interferences,  and  the  utility  of  the 
membrane  electrode  for  molecular  03  in  this 
medium  was  confirmed.  Estimation  of  the  detec- 
tion limits  of  the  methods  found  the  membrane 
electrode,  indigo  and  DPD  techniques  to  be  ap- 


proximately equal.  The  UV  procedure  and  direct 
iodometric  titration  technique  were  less  sensitive  at 
ppb  levels.  Of  the  methods  best  suited  for  individ- 
ual or  discrete  sample  measurements,  the  indigo 
procedure  is  superior  to  the  less  selective  DPD 
procedure.  Both  procedures  are  equally  sensitive 
and  are  applicable  to  the  measurement  of  concen- 
trations from  0.02  mg/L  in  polluted  waters  to 
0.002  mg/L,  or  2  ppb,  in  clean  water.  The  mem- 
brane electrode  and  differential  UV  procedures  are 
much  more  suited  for  on-line  process  analyzers, 
although  the  UV  method  is  relatively  insensitive 
and  in  polluted  waters  requires  complex  instrumen- 
tation for  differential  measurements.  Both  of  these 
procedures  are  much  more  difficult  to  apply  reli- 
ably for  single  sample  measurements.  (See  also 
W87-06492)  (Lantz-PTT) 
W87-06508 


OZONE  DOSAGE  CONTROL, 

Hankin  Environmental  Systems,  Scarborough  (On- 
tario). 

D.  MacKay. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  267-269,  1  fig. 

Descriptors:  'Ozone,  'Water  treatment,  'Ozona- 
tion, Drinking  water,  Measuring  instruments, 
Water  quality  control,  Amperometry,  Colorime- 
try,  Chlorine,  Microprocessors. 

Efficient  use  of  ozone  in  the  treatment  of  drinking 
water  requires  an  appropriate  and  reliable  means  of 
automatic  dosage  control.  Traditionally,  ozone 
dosage  has  been  based  on  maintaining  a  prescribed 
ozone  residual  in  the  water  for  a  certain  length  of 
time.  This  still  is  the  best  method  available  to 
ensure  sterilization,  but  its  implementation  poses 
some  serious  practical  problems,  and  it  can  be 
unnecessarily  expensive  in  terms  of  energy  con- 
sumption if  the  objective  of  ozonation  is,  for  exam- 
ple, reduction  in  color  levels.  The  simplest  means 
of  control  is  to  vary  the  rate  of  application  of 
ozone  in  direct  proportion  to  the  flow  of  water. 
Dosage  based  on  residual  ozone  concentrations  in 
water  usually  depends  on  an  amperometric  analyz- 
er whose  use  presents  several  difficulties.  Ideally,  a 
residual  ozone  analyzer  should  work  on  the  UV 
absorption  principle  with  a  submersible  probe, 
using  unozonated  process  water  as  a  zero  contact- 
ing basin  with  provision  made  to  remove  the  probe 
for  cleaning  the  optics.  If  reduction  of  color  levels 
is  the  primary  objective,  then  a  colorimeter  meas- 
uring light  absorption  at  370  nanometer  can  pro- 
vide a  good  feedback  parameter.  If  ozone  is  being 
used  to  reduce  levels  of  THMs,  it  is  suggested  that 
residual  chlorine  levels  be  investigated  as  a  possi- 
ble control  parameter.  The  advent  of  intelligent 
(microprocessor-based)  process  controllers  adds  a 
new  dimension  to  ozone  dosage  control.  Because 
of  the  long  delay  times  inherent  in  ozone  contact- 
ing systems,  conventional  controllers  based  on 
only  one  measured  parameter  have  a  difficult  time 
responding  properly  to  perturbations  in  the  proc- 
ess. A  programmable  control  system  can  be  taught 
to  weigh  all  the  available  information  and  compute 
the  dosage  necessary  to  ensure  adequate  treatment 
at  any  time.  Alternatively,  it  could  prescribe  a 
dosage  based  on  an  empirical  relationship  derived 
from  operating  experiences.  (See  also  W87-06492) 
(Lantz-PTT) 
W87-O6509 


CONTROL  OF  OZONE  DISINFECTION  BY 
EXHAUST  GAS  MONITORING, 

Environmental    Protection    Agency,    Cincinnati, 

OH.  Water  Engineering  Research  Lab. 

A.  D.  Venosa,  and  M.  C.  Meckes. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.   1986.  p  303-314,  5  fig,  2  tab,   11  ref. 

Descriptors:  'Ozone,  'Wastewater  treatment, 
'Disinfection,  'Monitoring,  Water  quality  control, 
Ozonation,  Gas  chromatography,  Flow  rates, 
Chemical  analysis. 

This  paper  demonstrates  empirically  that  disinfec- 
tion of  municipal  wastewater  with  ozone  can  be 
controlled  by  monitoring  the  exhaust  gas  ozone 


concentration  exiting  the  contactor.  This  method  is 
more  reliable  than  measuring  dissolved  ozone  be- 
cause of  the  inherent  difficulties  and  inadequacies 
of  state-of-the-art  dissolved  residual  techniques. 
The  advantages  of  measuring  exhaust  gas  ozone 
are  summarized  as  follows:  True  ozone  is  being 
measured,  free  of  interferences;  ozone  demand  of 
the  effluent  and  transfer  efficiency  of  the  contactor 
are  automatically  accounted  for  in  one  measure- 
ment; the  method  is  easily  automated;  instruments 
are  already  available  for  measuring  ozone  in  the 
gas  phase  with  accuracy,  precision,  and  low  level 
sensitivity;  and  ozone  is  more  stable  in  the  gaseous 
phase  than  in  the  liquid  phase,  and  consequently 
the  operator  does  not  have  to  concern  himself  with 
dissipation  of  the  ozone  from  the  time  it  leaves  the 
contactor  to  the  time  it  arrives  at  the  analyzer.  It  is 
emphasized  that  exhaust  gas  monitoring  is  applica- 
ble only  if  the  gas-to-liquid  flow  ratio  is  held 
constant.  The  control  loop  then  is  envisioned  as 
follows:  a  flow-proportional  measurement  signals  a 
change  in  the  gas  flow  rate  from  the  ozone  genera- 
tor to  the  contactor  as  the  liquid  flow  rate  changes, 
thereby  keeping  the  ratio  constant;  and,  as  ozone 
concentration  in  the  exhaust  gas  changes  either  as 
a  result  of  a  change  in  demand  of  the  effluent  or  a 
change  in  flow  conditions,  a  signal  is  sent  to  the 
ozone  generator  to  change  the  power  or  frequency 
input  accordingly.  Thus,  disinfection  is  controlled 
easily,  reliably,  and  with  confidence.  The  effect 
this  control  strategy  has  on  the  cost  of  ozone 
production  has  yet  to  be  evaluated.  The  data  were 
obtained  using  a  plug  flow  bubble  diffuser  contac- 
tor. There  is  no  reason  to  believe,  however,  that 
the  control  strategy  would  not  be  applicable  to 
other  types  of  ozone  contactors  as  well.  (See  also 
W87-06492)  (Lantz-PTT) 
W87-06512 


INSTRUMENTS  FOR  ANALYSIS  OF  OZONE 
IN  AIR  AND  WATER, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06513 


EXAMPLE  OF  AUTOMATIC  REGULATION 
OF  OZONE  PRODUCTION  -  THE  PLANT  AT 
NANTES  LA  ROCHE  (FRANCE), 

P.  Fontalirant,  M.  Pare,  and  J.  Gublais. 
IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  345-356,  4  fig. 

Descriptors:  'Water  treatment  facilities,  'Nantes 
La  Roche,  'France,  'Water  quality  control, 
•Water  treatment,  'Ozone,  Ozonation,  Chemical 
analysis,  Amperometry,  Sampling,  Monitoring, 
Mathematical  studies. 

The  drinking  water  treatment  plant  at  Nantes  la 
Roche  is  designed  to  treat  a  maximum  daily 
throughput  of  280,000  cu  m/day  (52.8  mgd)  of 
water.  The  ozone  plant  is  capable  of  providing  a 
treatment  rate  greater  than  2.5  g/cu  m  with  a 
production  of  30  kg  of  ozone  per  hour.  This  plant 
is  fitted  with  an  automatic  control  device,  the 
function  of  which  is  to  maintain  a  constant  per- 
centage of  ozone  at  the  outlet  of  the  contact  ves- 
sels. Production  of  ozone  may  be  varied  by  adjust- 
ing the  operating  voltage  of  the  ozone  generators, 
as  well  as  the  speed  of  the  air  boosters.  Residual 
ozone  in  the  water  is  measured  continuously  by  an 
amperometric  analyzer.  The  value  measured  is 
compared  continuously  with  a  predetermined  set 
point.  A  signal  error,  is  thus  defined,  which  partici- 
pates in  the  determination  of  a  new  treatment  rate. 
The  regulator  is  one  of  the  'disturbing  magnitude' 
type,  in  that  it  takes  directly  into  account  the 
measurement  of  the  water  flow  to  be  treated, 
working  out  at  each  moment  an  equation  which  is 
representative  of  the  quantity  of  ozone  produced. 
In  addition,  the  variations  of  the  flow  which 
modify  the  time  constant  process,  directly  affect 
the  frequency  of  sampling.  Two  years  of  use  have 
shown  that  the  supplementary  investment  involved 
with  this  equipment,  finds  its  justification  in  the 
great  flexibility  of  operation,  its  rigor  of  treatment 
and  its  functioning  at  optimal  conditions  of  ener- 
getic yield.  (See  also  W87-06492)  (Lantz-PTT) 
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W87-06514 


AUTOMATED  PROCEDURE  FOR  MONITOR- 
ING THE  EFFECTIVENESS  OF  OZONATION 
PROCESSES, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

J.  P.  Duguet,  E.  Brodard,  M.  Roustan,  and  J. 

Mallevialle. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 

Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 

Michigan.   1986.  p  357-374,  13  fig,  4  tab,  11  ref. 

Descriptors:  'Ozonation,  *Water  treatment, 
•Water  quality  control,  'Automation,  Ultraviolet 
radiation,  Absorption,  Spectrophotometry,  Ozone, 
Hydrogen  peroxide,  Chemical  analysis,  Chemical 
reactions. 

Automation  of  the  ozonation  process  based  on  the 
reduction  in  levels  of  organic  matter  can  be  accom- 
plished easily  when  ozonation  is  monitored  by  UV 
absorption  of  the  treated  water.  This  measurement 
can  be  obtained  easily  by  a  spectrophotometer 
with  automatic  sampling  and  destruction  of  ozone 
residual.  The  desired  reduction  in  UV  absorbance 
is  obtained  by  modifications  of  ozone  concentra- 
tions to  respond  to  changes  in  water  flow  rate  and 
concentrations  of  organics.  With  different  waters, 
the  kinetic  constant  determined  by  UV  absorption 
changes  with  each  month  of  the  year.  The  reduc- 
tion of  UV  absorption  values  may  be  redefined 
periodically  to  obtain  the  desired  effect.  The  addi- 
tion of  hydrogen  peroxide  to  water  during  ozona- 
tion increases  the  rate  of  reduction  of  UV  absor- 
bance; thus  ozone  transfer  occurs  faster.  Coupling 
ozone  and  hydrogen  peroxide  increases  the  effi- 
ciency of  the  treatment,  as  evidenced  by  a  reduc- 
tion in  concentrations  of  trihalomethane  precur- 
sors. The  quantity  of  hydrogen  peroxide  added 
may  be  automated  to  respond  to  the  water  flow 
rate.  The  use  of  a  microprocessor  which  integrates 
values  such  as  input  and  output  UV  absorbance, 
percent  reduction,  water  flow  rate,  ozone  concen- 
tration, and  quantity  of  hydrogen  peroxide  added 
will  permit  the  optimization  of  an  ozone  process. 
(See  also  W87-06492)  (Lantz-PTT) 
W87-06515 


AUTOMATION  OF  A  PLANT  TREATING 
WATER  WITH  OZONE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
R.  Louboutin. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  383-389,  2  fig,  5  ref. 

Descriptors:  'Automation,  'Water  treatment  facili- 
ties, 'Ozone,  'Water  treatment,  'Management 
planning,  Computers,  Ozonation,  Contactor  tanks, 
Flow  rate,  Economic  aspects,  Optimization. 

An  entirely  automated  water  treatment  plant  using 
ozone  is  described.  It  is  demonstrated  how,  in  this 
particular  case,  the  use  of  advanced  automation 
techniques  makes  possible  an  approach  to  opti- 
mized investment  and  running  costs.  The  particu- 
larly powerful  means  supplied  by  commercial 
microcomputers  have  made  it  possible  to  build  this 
two-stage  ozonation  plant  designed  to  ensure  the 
chemical  demand  in  oxidizing  agent  of  the  water  in 
a  first  step,  and  the  viricidal  action  of  this  oxidizing 
agent  in  a  second  step.  This  implied  in  the  first 
place  that  a  certain  residual  ozone  concentration 
was  to  be  maintained  at  the  outlet  of  each  contac- 
tor tank,  regardless  of  the  treated  flow  rate.  In  fact, 
because  of  the  small  quantity  of  reserves,  this  flow 
rate  varied  from  600  to  4,000  cu  m/hr  with  rela- 
tively short  periodicity  in  variations.  On  the  other 
hand,  it  was  also  necessary  to  take  into  account  the 
possible  variations  with  time,  not  only  in  the  total 
ozone  demand  of  the  water,  but  also  in  the  distri- 
bution of  this  demand  between  the  two  contactor 
tanks.  The  solution  to  be  adopted  to  comply  with 
the  various  constraints  inherent  to  the  conditions 
of  application  of  this  process  obviously  had  to  be 
selected  while  taking  into  account  the  plant  run- 
ning requirements:  optimization  of  production 
costs,  high  reliability  of  the  equipment  ensuring  a 
safe  supply  of  water,  top  quality  and  sufficient 
quantities,  to  the  user.  As  it  was  reasonable  to 


anticipate  an  increasing  demand  in  the  future,  the 
treatment  plant  had  to  be  so  designed  that  succes- 
sive extensions  would  be  easily  feasible.  After  a 
thorough  analysis  of  the  problem  as  a  whole,  it  was 
concluded  that  the  plant  best  suited  to  comply 
with  the  above-mentioned  criteria  with  optimized 
cost  had  to  be  highly  automated  in  order  to  mini- 
mize investments  related  to  the  ozone  production 
equipment.  This  aim  was  reached  by  using  particu- 
larly efficient  means  made  available  by  commercial 
microprocessor  techniques.  (See  also  W87-06492) 
(Lantz-PTT) 
W87-06517 


BIOFILM  DYNAMICS  AND  KINETICS 
DURING  HIGH-RATE  SULFATE  REDUCTION 
UNDER  ANAEROBIC  CONDITIONS, 

Aalborg  Universitetscenter  (Denmark).   Environ- 
mental Engineering  Lab. 
P.  H.  Nielsen. 

Applied  and  Environmental  Microbiology 
AEMIDF,  Vol.  53,  No.  1,  p  27-32,  January  1987.  5 
fig,  1  tab,  36  ref.  Danish  NSF  Grant  16-3677.H- 
747. 

Descriptors:  'Wastewater  treatment.  'Biological 
wastewater  treatment,  'Anaerobic  conditions, 
'Bacteria,  'Model  studies,  'Biofilms,  'Sulfates, 
'Sulfides,  'Kinetics,  Anaerobic  bacteria,  Tempera- 
ture effects,  Dynamics,  Temperature,  Chemical  re- 
duction, Filters,  Mathematical  equations. 

The  sulfate  kinetics  in  an  anaerobic,  sulfate-reduc- 
ing  biofilm  were  investigated  with  an  annular  bio- 
film  reactor.  Biofilm  growth,  sulfide  production, 
and  kinetic  constants  (K  sub  m  and  V  sub  max)  for 
the  bacterial  sulfate  uptake  within  the  biofilm  were 
determined.  These  parameters  were  used  to  model 
the  biofilm  kinetics,  and  the  experimental  results 
were  in  good  agreement  with  the  model  predic- 
tions. Typical  zero-order  volume  rate  constants  for 
sulfate  reduction  in  a  biofilm  without  substrate 
limitation  ranged  from  56  to  93  micromol  of 
S04(2-)/cu  cm/h  at  20  C.  The  temperature  de- 
pendence of  sulfate  reduction  was  equivalent  to  3.4 
at  between  9  and  20  C.  The  measured  rates  of 
sulfate  reduction  could  explain  the  relatively  high 
sulfide  levels  found  in  sewers  and  wastewater 
treatment  systems.  Furthermore,  it  was  shown  that 
sulfate  reduction  in  biofilms  just  a  few  hundred 
microns  thick  is  limited  by  sulfate  diffusion  into 
biofilm  at  concentrations  below  0.5  mM.  This  ob- 
servation might,  in  some  cases,  be  an  explanation 
for  the  relatively  poor  capacity  of  the  sulfate- 
reducing  bacteria  to  compete  with  the  methano- 
genic  bacteria  in  anaerobic  wastewater  treatment 
in  submerged  filters.  (Author's  abstract) 
W87-06543 


ECOPHYSIOLOGICAL  ADAPTATIONS  OF 
ANAEROBIC  BACTERIA  TO  LOW  PH:  ANAL- 
YSIS OF  ANAEROBIC  DIGESTION  IN  ACIDIC 
BOG  SEDIMENTS, 

Wisconsin  Univ. -Madison.  Dept.  of  Bacteriology. 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06544 


CLARTFIER  TUNE-UP, 

New  York  State  Dept.  of  Environmental  Conser- 
vation, Albany.  Bureau  of  Wastewater  Facilities 
Operations. 

J.  K.  Esler,  and  T.  J.  Miller. 

Operations  Forum,  Vol.  4,  No.  1,  p  7-11,  January 
1987.  3  fig. 

Descriptors:  'Clarifiers,  'Wastewater  treatment, 
•Maintenance,  'Optimization,  Weirs,  Sludge  bed, 
Activated  sludge,  'Flow  measurement,  New  York, 
Performance  evaluation. 

Methods  of  optimizing  clarifier  performance  are 
discussed.  Periodic  maintenance  (especially  after 
dewatering,  which  allows  fuller  examination  of 
mechanical  parts)  is  stressed.  Other  points  covered 
are:  sludge  blanket  level  control,  return  flow 
sludge  control,  scum  removal,  and  control  of  set- 
tleability.  Some  methods  and  important  aspects  of 
clarifier  performance  analysis  are  discussed,  in- 
cluding the  use  of  dyes  as  flow  pattern  indicators. 
The  importance  of  flow  measurement  is  empha- 


sized. Obvious,  straightforward  field  modifications 
can  often  effect  necessary  improvements  while 
avoiding  expensive  approaches,  such  as  an  increase 
in  hydraulic  capacity.  The  authors  briefly  discuss 
their  recent  work  with  clarifiers  at  two  wastewater 
treatment  plants  in  New  York  State,  at  Syracuse 
and  Herkimer.  (Airone-PTT) 
W87-06564 


BAFFLING  SOLUTION, 

D.  Seymour. 

Operations  Forum,  Vol.  4,  No.  1,  p  12-13,  January 

1987.  1  tab. 

Descriptors:  'Clarifiers,  'Baffles,  'Settling  tanks, 
•Flocculation,  'Wastewater  treatment, 

Wastewater    treatment    plants,    Activated    sludge 
process,  Oswego. 

The  construction  and  use  of  baffles  in  the  settling 
tanks  of  a  wastewater  treatment  plant  in  Oswego, 
NY  are  described.  The  chief  cause  of  a  persistent 
floe  problem  was  identified  in  the  shallowness  (8 
feet)  of  the  settling  tanks.  Baffles  (made  from  pres- 
sure-treated lumber  and  plywood)  improved  the 
effectiveness  of  the  tanks  to  the  point  where  the 
plant's  chlorine  contact  tanks  no  longer  needed  to 
serve  as  additional  settling  tanks,  a  use  which 
required  extra  maintenance.  (Airone-PTT) 
W87-06565 


MORE  ON  SLUDGE  WASTING, 

Salina  Area  Vocational-Technical  School,  KS. 

T.  Hobson. 

Operations  Forum,  Vol.  4,  No.  1,  p  14-19,  January 

1987. 

Descriptors:  'Retention  time,  'Activated  sludge 
process,  'Settling  tanks,  'Wastewater  treatment, 
'Temperature  effects,  Foaming,  Settleable  solids, 
Mixed  liquor  solids,  Color  removal,  Clarifiers. 

The  control  of  activated  sludge  wasting  is  dis- 
cussed. A  list  of  parameters  important  in  determin- 
ing sludge  condition  includes:  amount  and  color  of 
foam,  settleability  and  color  of  mixed  liquor,  types 
of  sludge  solids  on  the  surface  of  the  final  clarifier, 
concentrations  of  mixed  liquor  solids,  and  amount 
of  sludge  in  the  final  clarifier.  The  author  discusses 
each  test  or  observation,  explaining  how  to  include 
it  in  the  evaluation  of  the  proper  sludge  wasting 
rate.  Temperature  (i.e.,  season  of  the  year)  influ- 
ences wasting:  generally  sludge  'age'  should  be 
increased  by  20-50%  for  the  northern  U.S.  in  Janu- 
ary and  February.  A  simple  method  for  calculating 
wasting,  applicable  to  small  plants  where  analytical 
time  is  limited  is  included.  (Airone-PTT) 
W87-06566 


UNDERSTANDING  CHEMICAL  HAZARDS, 

WVP  Corp.,  Decatur,  IL. 
L.  Niedringhaus,  and  L.  Niedringhaus. 
Operations  Forum,  Vol.  4,  No.  1,  p  20-24,  January 
1987.  6  fig,  1  tab,  6  ref. 

Descriptors:  'Training,  'Education,  'Hazardous 
materials,  'Wastewater  treatment  plants,  'Operat- 
ing policies,  'Safety,  Sewers,  Accidents,  Chemical 
reactions,  Organic  compounds,  Radioactive 
wastes. 

Treatment  plant  operators  are  at  risk  from  numer- 
ous hazardous  chemicals  in  the  work  environment. 
Accidental  spills  from  industrial  sources,  chemicals 
used  as  part  of  the  treatment  process,  and  chemi- 
cals created  by  reactions  in  the  sewers  and  during 
the  treatment  process  all  pose  hazards.  All  opera- 
tors should  be  informed  of  possible  hazards,  have 
access  to  safety  and  monitoring  equipment,  and 
have  a  plan  of  action  to  deal  with  any  chemical 
emergency  that  might  occur.  Although  planned 
educational  workshops  and  seminars  about  hazard- 
ous chemicals  are  important,  operators  need  to 
take  responsibility  for  self-education.  All  operators 
need  to  investigate  possible  sources  of  chemical 
hazards  tributary  to  the  treatment  plant.  This  in- 
cludes a  working  knowledge  of  local  industries 
including  hospitals  and  laboratories,  a  knowledge 
of  what  chemicals  are  commonly  transported  by 
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rail  and  truck  through  the  surrounding  area,  and  an 
understanding  of  the  various  labeling  systems  used 
to  identify  hazardous  chemicals.  (The  U.S.  DOT 
system,  704M  system,  and  the  U.N.  hazard  classifi- 
cation are  all  briefly  discussed.)  (Airone-PTT) 
W87-06567 


AQUATIC  SYSTEM  FOR  FUEL  AND  FEED 
PRODUCTION  FROM  LTVESTOCK  WASTES, 

Florida  Univ.,  Gainesville.  Dept.  of  Agricultural 

Engineering. 

E.  P.  Lincoln,  B.  Koopman,  L.  O.  Bagnall,  and  R. 

A.  Nordstedt. 

Journal    of   Agricultural    Engineering    Research 

JAERA2,  Vol.  33,  No.  3,  p  159-169,  March  1986.  3 

fig,  3  tab,  28  ref. 

Descriptors:  *Wastewater  treatment,  *Biogas, 
•Anaerobic  digestion,  'Fuel  production,  'Feed 
production,  'Livestock  wastes,  Methanogenic  bac- 
teria, Photosynthetic  bacteria,  Microalgae,  Macro- 
phytes,  Methane,  Recycling,  Swine,  Solid  wastes, 
Algal  growth,  Nutrients,  Water  hyacinth,  Animal 
wastes. 

A  multistage  aquacultural  system  based  on  methan- 
ogenic bacteria,  photosynthetic  bacteria,  microal- 
gae, and  floating  macrophytes  was  developed  to 
produce  methane,  protein  supplements,  and  fibrous 
feeds  from  swine  wastes  under  subtropical  climatic 
conditions  in  the  southeastern  United  States.  Aver- 
age biogas  yield  from  anaerobic  digestion  of  settled 
waste  solids  at  ambient  temperature  was  0.27  cubic 
m/kg  volatile  solids  added  with  an  average  meth- 
ane content  of  68%.  Treatment  of  raw  and  anaero- 
bically  digested  swine  waste  by  photosynthetic 
bacteria  produced  liquid  medium  suitable  for  algae 
production.  Algal  growth  potential  of  this  medium 
was  improved  by  harvesting  the  bacteria.  A  carbon 
and  nitrogen  balance  calculated  for  the  algal  stage 
of  the  system  indicated  that  it  was  possible  to 
recycle  50%  of  the  waste  nitrogen  as  protein. 
Equipment  and  procedures  for  harvesting  and 
processing  water  hyacinth  were  investigated  with 
special  reference  to  their  energy  consumption  and 
yield.  (Author's  abstract) 
W87-06594 


PLANT  MAINTENANCE  PROGRAM, 
Water  Pollution  Control  Federation,  Washington, 
DC. 

J.  H.  Austin,  H.  Fenske,  A.  Hoist,  E.  R.  Jones,  and 
R.  F.  Layton. 

Manual  of  Practice  OM-3,  Operations  and  Mainte- 
nance. Water  Pollution  Control  Federation,  Wash- 
ington, DC.  1982.  112  p,  31  fig,  9  tab,  90  ref, 
append. 

Descriptors:  'Maintenance,  'Wastewater  treat- 
ment, 'Wastewater  facilities,  'Wastewater  man- 
agement, 'Management  planning,  Performance 
evaluation,  'Cost  analysis,  Maintenance  costs, 
Training,  Automation,  Process  control,  Personnel 
management. 

This  manual  examines  the  procedures  for  establish- 
ing and  coordinating  a  maintenance  management 
system  for  wastewater  treatment  facilities.  Chapter 
1  presents  a  maintenance  management  efficiency 
evaluation  to  determine  what  type  of  maintenance 
management  system  is  needed.  Chapter  2  discusses 
the  scope,  structure,  and  functions  of  a  mainte- 
nance department  and  the  responsibilities  of  its 
personnel.  Chapter  3  addresses  matching  of  avail- 
able personnel,  equipment,  and  budgets  with  work- 
loads. In  ChapteT  4,  the  factors  governing  whether 
maintenance  or  repair  should  be  done  in-house  or 
by  contract  are  presented.  Chapter  5  gives  infor- 
mation on  the  organization  and  management  of  an 
inventory  program  and  includes  methods  for  esti- 
mating the  costs  of  purchasing  and  storing  materi- 
al. Guidelines  for  the  establishment,  implementa- 
tion, and  operation  of  a  preventive  maintenance 
program  are  presented  in  Chapter  6.  Chapter  7 
emphasizes  the  importance  of  establishing  good 
channels  of  communication  between  operations 
and  maintenance  departments.  Chapter  8  discusses 
instrumentation  maintenance,  and  Chapter  9  ex- 
plores the  use  of  computerized  systems  for  mainte- 
nance management.  All  aspects  of  employee  train- 
ing, including  safety,  are  discussed  in  Chapter  10. 


Considerations   for   evaluating   maintenance   per- 
formance are  presented  in  Chapter  11.  (Geiger- 
PTT) 
W87-06606 


CLARIFIER  DESIGN, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

M.  Augustus,  J.  M.  Baker,  C.  Chen,  G.  T.  Daigger, 

and  D.  M.  Griffith  Jr. 

Manual  of  Practice  FD-8,  Facilities  Development. 

Water  Pollution  Control  Federation,  Washington, 

DC.  1985.  103  p,  63  fig,  22  tab,  115  ref. 

Descriptors:  'Clarifiers,  'Clarification,  'Design 
criteria,  'Wastewater  treatment,  'Settling  basins, 
Sedimentation,  Activated  sludge,  Weirs,  Perform- 
ance evaluation,  Flocculation,  Chemical  precipita- 
tion, Separation  techniques,  Sedimentation  basins. 

The  purpose  of  this  manual  is  to  discuss  the  signifi- 
cant design  aspects  of  primary  and  secondary  clari- 
fiers for  wastewater  treatment  plants.  Chapter  1 
discusses  gravity  sedimentation  which  occurs  in 
clarifiers.  Grit  chambers  and  primary  clarifiers  are 
used  to  remove  the  settlable  suspended  solids  in 
raw  wastewaters.  Secondary  clarifiers  are  used  to 
remove  the  settlable  suspended  solids  created  in 
biological  treatment  processes  such  as  the  activat- 
ed sludge  and  trickling  filter  process.  Chapter  2 
reviews  various  types  of  wastewater  solids  suspen- 
sions, types  of  settling  (discrete,  flocculant,  hin- 
dered or  zone  settling,  and  compression  settling), 
effects  of  flow  variation  on  clarifier  design,  clarifi- 
er  hydraulics,  and  factors  affecting  the  perform- 
ance of  clarifiers  (hydraulic  loading  rate,  solids 
loading  rate,  and  clarifier  depth).  Chapter  3  re- 
views the  types  of  circular  clarifiers  (center  feed, 
peripheral  feed,  and  bottom  feed),  sludge  collec- 
tors, and  skimmers.  In  chapter  4,  the  typical  hy- 
draulic flow  patterns  of  the  rectangular  clarifier 
are  discussed  along  with  the  advantages  and  disad- 
vantages of  various  recatangular  clarifier  design 
parameters  of  the  inlet,  outlet,  sludge  hopper,  and 
sludge  collector.  (Geiger-PTT) 
W87-06607 


ENERGY  CONSERVATION  IN  THE  DESIGN 
AND  OPERATION  OF  WASTEWATER  TREAT- 
MENT FACILITTES, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

R.  W.  Crites,  M.  J.  Dean,  R.  F.  Luthy,  K.  R. 
Marston,  and  A.  B.  Pincince. 
Manual  of  Practice  No.  FD-2,  Facilities  Develop- 
ment. Water  Pollution  Control  Federation,  Wash- 
ington, DC.  1982.  129  p,  66  fig,  46  tab,  104  ref. 

Descriptors:  'Wastewater  treatment,  'Wastewater 
facilities,  'Operating  costs,  'Waste  recovery,  'Re- 
cycling, Cost  analysis,  Energy  conversion,  Com- 
posting, Waste  disposal,  Wastewater  disposal, 
Sludge  disposal,  Sludge  utilization,  Activated 
sludge,  Design  criteria,  Wastewater  renovation. 

This  manual  provides  the  design  engineer  or  treat- 
ment plant  manager  with  basic  information  and 
guidance  for  making  intelligent  decisions  on 
energy-related  subjects  and  identifies  areas  where 
additional  study  may  be  warranted  for  a  particular 
wastewater  plant  operation.  Chapter  1  reviews 
basic  energy  concepts  and  units  and  defines  pri- 
mary and  secondary  energy  use  in  wastewater 
treatment.  Chapter  2  discusses  energy  used  for 
construction  of  wastewater  facilities,  energy  used 
to  produce  and  deliver  treatment  chemicals,  and 
energy  considerations  for  facilities  design  and  op- 
eration. Energy  use  for  pumping,  preliminary 
treatment,  biological  wastewater  treatment,  chemi- 
cal treatment,  granular  media  filtration,  activated 
carbon  adsorption  and  regeneration,  disinfection, 
and  sludge  treatment  and  disposal  are  examined. 
Chapter  3  addresses  energy  recovery  and  reuse  in 
the  form  of  wastewater  reclamation,  fuel  produc- 
tion (anaerobic  digestion  and  sludge  pyrolysis), 
fuel  utilization,  and  waste  heat  recovery  (steam 
systems  and  hot  water  systems).  Chapter  4  presents 
an  organizational  structure  for  facility  energy  man- 
agement and  examines  case  histories  of  the  follow- 
ing wastewater  facilities  where  energy  conserva- 
tion plans  proved  beneficial:  Schenectady,  Roches- 


ter, and  Auburn,  New  York;  Clark  County, 
Nevada;  Los  Angeles  County  Sanitation  Districts 
and  Laguna  Niguel,  California;  and  the  Southerly 
Wastewater  Treatment  Plant,  Cleveland,  Ohio. 
(Geiger-PTT) 
W87-06608 


SLUDGE  STABILIZATION, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

S.  E.  Aasheim,  S.  B.  Ahlstrom,  S.  K.  Banerji,  E. 

Epstein,  and  R.  T.  Haug. 

Manual  of  Practice  FD-9,  Facilities  Development. 

Water  Pollution  Control  Federation,  Washington, 

DC.  1985.  106  p,  42  fig,  36  tab,  158  ref. 

Descriptors:  'Sludge  stabilization,  'Anaerobic  di- 
gestion, 'Aerobic  digestion,  'Composting,  'Design 
criteria,  'Sludge  digestion,  Lime,  Sludge  disposal, 
Sludge  drying,  Dewatering,  Sludge  conditioning, 
Sludge  thickening,  Comparison  studies,  Land  dis- 
posal, Digested  sludge,  Wastewater  treatment, 
Aeration. 

This  manual  emphasizes  stabilization  theory,  re- 
search results,  and  process  design  for  the  more 
commonly  used  wastewater  sludge  stabilization 
processes:  anaerobic  digestion,  aerobic  digestion, 
composting,  and  lime  stabilization.  Chapter  1  dis- 
cusses the  design  approach  to  sludge  stabilization 
processes  in  terms  of  the  quantities  of  sludge  to  be 
treated,  the  integration  of  the  stabilization  process 
with  liquid  and  other  solids  related  processes,  the 
objectives  for  the  stabilization  process,  and  safety. 
The  advantages  and  disadvantages  of  anaerobic 
digestion,  aerobic  digestion,  composting,  and  lime 
stabilization  are  presented.  Chapter  2  discusses  the 
basic  theory  of  anaerobic  digestion  and  analyzes 
unit  process  design  and  physical  facilities.  Chapter 
3  considers  process  design  and  operational  prob- 
lems of  aerobic  digestion  and  discusses  such  proc- 
ess variations  as  high  purity  oxygen  aeration,  ther- 
mophilic aerobic  digestion,  and  low-temperature 
aerobic  digestion.  The  basic  theory  of  composting 
is  presented  in  chapter  4,  along  with  stabilization 
and  process  design  criteria,  a  description  of  physi- 
cal faculties  required,  and  materials  balances  of  the 
composting  process.  Examples  of  composting  op- 
erations in  the  Metropolitan  Denver  Sewage  Dis- 
posal District  No.  1  and  in  the  Hampton  Roads 
Sanitation  District  are  given.  Chapter  5  presents 
the  basic  theory  of  lime  stabilization,  its  objectives, 
process  design  criteria,  physical  facilities,  and  op- 
erating, chemical  and  energy  requirements.  Several 
process  alternatives  for  lime  stabilization  are  con- 
sidered. Chapter  6  compares  different  stabilization 
processes  by  criteria  of  volatile  solids  content, 
specific  oxygen  uptake  rate,  and  pathogen  indica- 
tor organism  reduction.  Stabilization  is  discussed  in 
relation  to  the  impact  of  sludge  use  in  land  applica- 
tions and  sludge  disposal  in  landfills.  (Geiger-PTT) 
W87-06609 


OPERATION  OF  EXTENDED  AERATION 
PACKAGE  PLANTS, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

J.  R.  Brown,  R.  E.  Burton,  C.  F.  Herbert,  D.  J. 
Jacobson,  and  C.  E.  Miller. 

Manual  of  Practice  OM-7,  Operations  and  Mainte- 
nance. Water  Pollution  Control  Federation,  Wash- 
ington,  DC.    1985.   95  p,   41   fig,   3   tab,  40  ref. 

Descriptors:  'Wastewater  treatment,  'Aeration, 
'Wastewater  facilities,  'Maintenance,  'Activated 
sludge  process,  Biological  wastewater  treatment, 
Clarification,  Disinfection,  Sludge  disposal,  Safety, 
Corrosion  control,  Sand  filters,  Filtration,  Ad- 
vanced wastewater  treatment. 

This  manual  provides  a  nontechnical  explanation 
of  the  operation  and  maintenance  of  a  package 
extended  aeration  wastewater  treatment  plant  for 
operators  responsible  for  plants  with  a  design  flow 
of  up  to  5  liters/sec.  Topics  covered  include:  in- 
stallation, flow  equalization,  protective  devices 
(bar  screens,  comminutor,  trash  trap,  grease  trap, 
and  electrical  motor  phase  monitors),  aeration 
chamber  and  clarifier  operation,  sludge  wasting, 
disinfection,  operating  tests  and  routine  mainte- 
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nance  (settleability,  pH,  color,  dissolved  oxygen, 
residual  chlorine,  and  flow),  advanced  unit  proc- 
esses (intermittent  sand  filters,  microstrainers,  rapid 
sand  filters,  polishing  pond,  phosphorus  removal, 
post  aeration,  and  nitrogen  removal),  corrosion 
control,  regulatory  requirements,  and  safety.  This 
manual  should  be  used  in  conjunction  with  the 
manufacturer's  Operations  and  Maintenance 
manual,  and  contains  a  glossary  of  terms  pertaining 
to  wastewater  treatment.  (Geiger-PTT) 
W87-06612 


PROCESS  INSTRUMENTATION  AND  CON- 
TROL SYSTEMS, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

H.  W.  Bierig,  R.  A.  Davis,  H.  D.  Gilman,  D.  J. 
Hexom,  and  D.  I.  Knudsen. 

Manual  of  Practice  OM-6,  Operations  and  Mainte- 
nance. Water  Pollution  Control  Federation,  Wash- 
ington, DC.  1984.  161  p,  64  fig,  25  tab,  47  ref,  4 
append. 

Descriptors:  'Process  control,  'Automation, 
•Maintenance,  'Control  systems,  'Computers,  Hy- 
draulic equipment,  Flowmeters,  Gages,  Project 
planning,  Wastewater  treatment,  Training,  Per- 
formance evaluation,  Monitoring,  Sensors,  Design 
criteria. 

This  manual  is  designed  to  meet  the  needs  of 
instrument  users  of  the  operation  and  maintenance 
staffs  in  wastewater  treatment  plants.  Benefits  that 
can  be  achieved  with  instruments  and  what  can  be 
expected  from  instruments  are  described.  Reasons 
for  instrument  malfunction  are  suggested  for  pres- 
sure, level,  and  flow  measuring  instruments.  A 
preventive  maintenance  program  for  instruments  is 
outlined,  along  with  management  methods  and 
technical  guidelines.  A  time-proven  troubleshoot- 
ing technique  is  presented  to  help  identify  the 
source  of  instrument  problems.  A  plan  for  instru- 
mentation and  control  system  emergency  response 
evaluation  is  also  discussed.  Explanations  are  pro- 
vided on  how  to  read  instrumentation  and  control 
system  drawings.  Methods  for  instrumentation  and 
control  system  training  are  outlined.  Additional 
sources  of  training  information  and  professional 
activities  in  this  field  are  given.  (Geiger-PTT) 
W87-06613 


SIMPLIFIED  LABORATORY  PROCEDURES 
FOR  WASTEWATER  EXAMINATION, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

B.  S.  Dhaliwal,  M.  M.  Grimes,  H.  T.  Neketin,  J. 
Peterson,  and  D.  Richard. 

Third  Edition.  Water  Pollution  Control  Federa- 
tion, Washington,  DC.  1985.  105  p,  55  fig,  14  tab,  2 
append. 

Descriptors:  'Wastewater  analysis,  'Wastewater 
treatment,  'Testing  procedures,  'Process  control, 
'Sampling,  Monitoring,  Hydrogen  ion  concentra- 
tion, Alkalinity,  Dissolved  oxygen,  Biochemical 
oxygen  demand,  Nitrogen,  Suspended  solids,  Chlo- 
rine, Coliforms,  Laboratory  equipment. 

This  manual  was  prepared  as  a  supplement  to 
'Standard  Methods'  to  provide  a  simplified  guide 
for  operators  and  technicians  of  smaller 
wastewater  treatment  plants.  The  introductory 
chapter  discusses  sample  collection,  laboratory 
equipment,  reagents,  and  laboratory  safety.  Chap- 
ter 2  discusses  volumetric,  gravimetric,  colorimet- 
ric,  and  electrometric  analysis,  and  accuracy,  pre- 
cision, and  quality  assurance.  Chapter  3  describes 
simplified  laboratory  tests  for  settleable  matter; 
pH;  volatile  acids;  total  alkalinity  of  wastewater 
and  sludge;  suspended  matter  -  total  nonfilterable 
residue;  volatile  and  fixed  residue  in  wastewater; 
and  total  solids,  volatile  matter,  and  fixed  matter  in 
sludge.  It  also  describes  the  following  laboratory 
procedures  used  to  control  the  activated  sludge 
process:  suspended  matter  for  mixed  liquor  and 
return  sludge;  settleability;  sludge  volume  index; 
centrifuge  method  for  estimating  suspended 
matter;  respiration  rate;  dissolved  oxygen;  bio- 
chemical oxygen  demand;  chloride;  chlorine  resid- 
ual; chlorine  requirement;  ammonia  nitrogen;  ni- 
trate nitrogen;  total  Kjeldahl  nitrogen;  total  phos- 


phorus; temperature;  and  specific  gravity.  Chapter 
4  examines  methods  for  determining  coliforms  and 
total  fecal  coliforms,  and  reviews  basic  microbiolo- 
gical sampling  and  testing  procedures.  Chapter  5 
outlines  data  recording  and  reporting  procedures 
for  test  results.  (Geiger-PTT) 
W87-06614 


GUIDELINES  FOR  DEVELOPING  A 
WASTEWATER  SAFETY  PROGRAM, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

D.  G  Campbell,  R.  J.  Campbell,  J.  K.  Esler,  M.  H. 
Marcus,  and  E.  L.  Niedringhaus. 
Manual  of  Practice  No.  SM-2,  Systems  Manage- 
ment. Water  Pollution  Control  Federation,  Wash- 
ington, DC.  1983.  44  p,  7  fig,  7  tab,  33  ref,  append. 

Descriptors:  'Safety,  'Management  planning, 
•Project  planning,  'Training,  'Wastewater  treat- 
ment, Wastewater  facilities,  Inspection,  Education, 
Personnel  management,  Accidents,  Hazards,  Eval- 
uation, Maintenance,  Design  criteria. 

A  successful  safety  program  incorporates  a  safety 
policy;  safety  inspections;  safety  training  and  pro- 
motion; and  accident  investigation  and  reporting, 
as  well  as  provisions  for  a  safe  design.  An  example 
of  a  written  safety  policy  for  a  wastewater  treat- 
ment facility  is  presented  along  with  suggestions 
for  safety  design  and  safety  training  of  employees. 
Safety  promotion  should  involve  the  formation  of 
employee  safety  committees  and  the  appointing  of 
a  safety  officer.  Methods  for  conducting  an  acci- 
dent investigation  are  outlined.  Safety  inspections 
involve  recognizing  the  hazards  associated  with 
specific  tasks  by  performing  job  safety  analyses. 
(Geiger-PTT) 
W87-06615 


EXISTING  SEWER  EVALUATION  AND  REHA- 
BILITATION. 

American  Society  of  Civil  Engineers,  New  York. 
ASCE-Manuals  and  Reports  on  Engineering  Prac- 
tice No.  62,  WPCF-Manual  of  Practice  FD-6. 
American  Society  of  Civil  Engineers,  New  York, 
New  York.    1983.    106  p,  26  fig,   5  tab,   58  ref. 

Descriptors:  'Sanitary  engineering,  'Sewers, 
•Sewer  systems,  'Maintenance,  Sewer  infiltration, 
Monitoring,  Flow  measurement,  Pipelines,  Evalua- 
tion, Inspection,  Wastewater  collection,  Perform- 
ance evaluation,  Design  criteria,  Safety,  Structural 
engineering,  Weirs,  Hazards,  Leakage. 

This  manual  provides  guidelines  for  the  evaluation 
and  rehabilitation  of  sanitary  sewers.  The  initial 
chapter  introduces  the  purpose  and  scope  of  sani- 
tary sewer  rehabilitation.  Subsequent  chapters  pro- 
vide sufficient  detail  and  information  so  that  users 
of  the  manual  may  understand,  evaluate  and  insti- 
tute a  rehabilitation  program.  Topics  covered  in- 
clude: evaluation  of  infiltration,  inflow,  and  rain- 
fall-induced inflow  and  infiltration;  evaluation  of 
physical  conditions;  flow  measurement  techniques; 
design  of  a  system  monitoring  program,  pipeline, 
manhole,  and  service  connection  rehabilitation; 
materials  used  for  sewer  rehabilitation;  and  meth- 
ods to  measure  the  effectiveness  of  sewer  rehabili- 
tation. Charts,  figures,  case  studies,  and  illustra- 
tions are  used  where  practical  to  reinforce  the  text. 
The  major  emphasis  of  the  manual  is  on  infiltration 
and  inflow  reduction  with  lesser  emphasis  being 
placed  on  maintaining  the  structural  integrity  of 
the  sanitary  sewer.  Many  of  the  rehabilitation 
methods  presented  are  applicable  for  both  aspects 
of  sanitary  sewer  rehabilitation.  The  structural  in- 
tegrity aspects  of  sanitary  sewer  rehabilitation 
cannot  be  overemphasized  because  of  the  poten- 
tially destructive  and  costly  events  which  often 
result  after  the  collapse  within  the  sewer  system. 
(Geiger-PTT) 
W87-06616 


FINANCING  AND  CHARGES  FOR 
WASTEWATER  SYSTEMS:  A  SPECIAL  PUBLI- 
CATION, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

A.  L.  Anders,  J.  R.  Brown,  P.  T.  Carver,  M.  P. 


Daly,  and  C.  B.  Kaiser. 

Second  Edition.  American  Public  Works  Associa- 
tion, Chicago,  Illinois.  1984.  129  p,  5  fig,  19  tab,  5 
ref,  7  append. 

Descriptors:  'Cost  allocation,  'Wastewater  treat- 
ment, 'Financing,  'Wastewater  collection,  'Eco- 
nomic aspects,  Wastewater  management. 
Wastewater  facilities,  Operating  costs,  Cost  analy- 
sis, Cost  repayment,  Cost  sharing,  Sewer  systems, 
Estimated  costs,  Accounting,  Capital  costs. 

This  manual  provides  a  general  overview  of  the 
current  practices  and  procedures  that  should  be 
considered  for  financing  and  charging  for 
wastewater  collection  and  treatment  systems.  The 
various  arrangements  used  in  the  organization  and 
administration  of  wastewater  systems  are  discussed 
along  with  the  financial  management  and  account- 
ing practices  necessary  for  the  successful  operation 
of  a  wastewater  utility.  The  factors  involved  in  the 
financing  of  operating  and  capital  costs  are  pre- 
sented. Determination  of  the  annual  revenue  re- 
quirements and  responsibility  for  these  costs  are 
considered.  The  allocation  of  the  costs  of  service 
to  various  specific  cost-causation  categories  and 
customer  classes  is  examined.  The  treatment  of 
special  service  situations  that  often  are  encoun- 
tered by  wastewater  utilities  is  illustrated.  The 
designing  of  rates  to  recover  costs  in  a  way  reflec- 
tive of  the  cost-causative  elements  experienced  by 
the  wastewater  utility  is  considered.  The  role  of  a 
professional  consultant  in  assisting  and  preparing 
cost  of  service  studies,  contractual  arrangements 
with  larger  customers,  a  philosophical  statement  of 
a  utility's  service  obligations  and  responsibilities, 
and  the  impact  of  regulation  on  wastewater  collec- 
tion and  treatment  systems  are  discussed.  (Geiger- 
PTT) 
W87-06617 


INDUSTRIAL  WASTEWATER  CONTROL  PRO- 
GRAM FOR  MUNICIPAL  AGENCIES, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

L.  Abron-Robinson,  J.  D.  Denit,  F.  M.  Feldman,  J. 

G.  Kremer,  and  A.  S.  Lavin. 

Manual  of  Practice  No.  OM-4,  Operations  and 

Maintenance.  Water  Pollution  Control  Federation, 

Washington,  DC.  1982.  166  p,  42  fig,  23  tab,  83  ref. 

Descriptors:  'Industrial  wastewater,  'Industrial 
wastes,  'Wastewater  treatment,  'Project  planning, 
'Wastewater  management,  'Pollutant  identifica- 
tion, Legal  aspects,  Effluent  charges,  Effluent  limi- 
tations, Standards,  Flow  measurement,  Safety 
Wastewater  analysis,  Sampling,  Monitoring. 

This  manual  provides  guidance  to  municipal  agen- 
cies that  need  to  initiate  or  upgrade  an  industrial 
wastewater  control  program.  It  outlines  the  fol- 
lowing basic  requirements  and  activities  for  a  suc- 
cessful municipal  industrial  waste  regulatory  pro- 
gram: developing  a  data  base  to  characterize  indus- 
trial discharges;  preparing  local  ordinances;  estab- 
lishing limitations  on  industrial  discharges  to  the 
treatment  system  and  enforcing  them;  gaining  au- 
thority to  enter  and  inspect  an  industrial  company 
and  obtain  samples  of  its  wastewater  discharges; 
developing  monitoring  and  flow  measurement  pro- 
grams to  establish  charges  and  gain  insight  into 
treatment  requirements;  and  establishing  a  program 
to  recover  the  cost  of  industrial  waste  treatment. 
Safety  during  inspections,  monitoring,  and  treat- 
ment is  considered.  Treatment  alternatives  for  in- 
dustrial wastewaters  are  also  examined.  Appendi- 
ces to  the  manual  discuss  EPA  industrial  catego- 
ries and  priority  pollutants,  and  Freundlich  param- 
eters for  selected  organic  priority  pollutants. 
(Geiger-PTT) 
W87-06618 


SLUDGE  DEWATERING, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

D.  Chaudhary,  A.  A.  Costa,  W.  R.  Elliott,  R.  C. 
Fedotoff,  and  Y.  Hasit. 

Manual  of  Practice  No.  20.  Water  Pollution  Con- 
trol Federation,  Washington,  DC.  1983.  164  p,  64 
fig,  30  tab,  149  ref. 
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Descriptors:  *Dewatering,  *Sludge  drying, 
•Sludge  thickening,  'Separation  techniques,  'Fil- 
tration, Centrifugation,  Wastewater  treatment, 
Sludge  conditioning,  Sludge  disposal,  Design  cri- 
teria, Sludge  filters,  Sludge  solids,  Vacuum  filtra- 
tion, Gravity  filters,  Screens,  Osmosis. 

This  manual,  which  updates  the  Federation's  1969 
nuiniial  of  practice  on  the  same  subject,  considers 
methods  for  integrating  sludge  dewatering  process- 
es into  the  overall  treatment  scheme  and  explores 
the  impact  on  selection  of  dewatering  devices  by 
physical  and  chemical  constituents  of  waste  sludge; 
local,  state,  and  federal  regulations;  and  recycle 
streams.  Results  of  pilot  testing  are  presented  and 
several  sludge  dewatering  methods  (land  applica- 
tion, vacuum  filtration,  gravity  and  pressure  filtra- 
tion, and  centrifugation)  are  discussed  along  with 
pertinent  design  criteria,  performance  data,  cost 
determinants,  and  support  processes.  A  sampling  of 
emerging  technologies  (electroosmosis,  cyclones, 
screens,  and  capillary  suction)  are  also  presented. 
The  economics  of  sludge  dewatering  is  examined 
only  in  a  general  sense;  the  need  for  site-specific 
data  precludes  a  detailed  evaluation  of  individual 
devices.  (Geiger-PTT) 
W87-06619 


SEWER  CHARGES  FOR  WASTEWATER  COL- 
LECTION AND  TREATMENT  -  A  SURVEY, 

Water  Pollution  Control  Federation,  Washington, 
DC. 

R.  R.  Rimkus,  S.  P.  Graef,  J.  B.  Coulter,  T.  E. 
McMahon,  and  C.  S.  Zickefoose. 
Special  Publication.  Water  Pollution  Control  Fed- 
eration, Washington,  DC.  1982.  46  p,  2  fig,  6  tab, 
append. 

Descriptors:  'Wastewater  collection,  'Wastewater 
treatment,  'Capital  costs,  'Sewage  rate,  'Case 
studies,  Sewer  systems,  Cost  analysis,  Operating 
costs,  Maintenance  costs,  Financing,  Surveys, 
Wastewater  management. 

This  publication  contains  the  tabulation  of  sewer 
charge  methods  used  by  various  United  States 
municipalities.  Capital  and  operation  and  mainte- 
nance costs  associated  with  the  collection,  treat- 
ment, and  disposal  of  municipal  wastewaters  may 
be  funded  in  the  following  ways:  property  taxes, 
general  obligation  bonds,  revenue  bonds,  fees  for 
services  (domestic  flows,  commercial-industrial 
flows,  permits  and  licenses,  cesspool  dumping,  in- 
dustrial waste,  bonded  sewers,  capital  investment, 
benefit  district  assessments,  and  connection  and 
hook-ups),  contracts  with  other  agencies,  fees  or 
requirements  placed  on  developers,  interest 
income,  revenues  from  other  utilities  or  general 
funds,  and  short-term  bank  loans.  Results  of  a 
survey  taken  in  66  cities  are  tabulated  and  include 
data  on  population,  sewer  service  charges,  equiva- 
lent monthly  charges  for  a  typical  single-family 
residence,  industrial  waste  charges,  inspection  fees, 
connection  charges,  and  methods  of  financing  cap- 
ital costs.  The  development  of  service  rate  struc- 
ture is  examined  for  Los  Angeles,  California, 
Grand  Rapids,  Michigan,  Galveston,  Texas,  and 
Orrville,  Ohio.  (Geiger-PTT) 
W87-06620 


WATER  REUSE, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

R.  J.  Avendt,  D.  Baumann,  R.  B.  Baird,  W.  H. 

Bruvold,  and  W.  J.  Cooper. 

Manual  of  Practice  SM-3,  Systems  Management. 

Water  Pollution  Control  Federation,  Washington, 

DC.  1983.  118  p,  8  fig,  44  tab,  172  ref. 

Descriptors:  'Water  reuse,  'Wastewater  renova- 
tion, 'Recycling,  'Wastewater  treatment,  'Public 
health,  Monitoring,  Wastewater  management, 
Management  planning,  Social  aspects,  Legal  as- 
pects, Reclaimed  water,  Case  studies,  Water  qual- 
ity, Project  planning. 

This  manual  represents  a  collective  effort  to  define 
the  practice  of  water  reuse  by  professionals  active- 
ly involved  in  this  field.  Topics  covered  include: 
sources  of  wastewater  for  reuse;  reuse  applications; 
municipal  treatment  processes  and  systems;  moni- 


toring and  control  instrumentation;  health  effects; 
social,  legal,  and  institutional  aspects  of  reuse;  and 
planning  and  management  techniques.  The  chapter 
on  sources  of  wastewater  for  reuse  establishes  the 
potential  volumes  and  characteristics  of  water  that 
may  be  reclaimed  or  recycled  for  beneficial  reuse. 
Reuse  applications  are  presented  in  terms  of  water 
quality  requirements,  potential  and  actual  applica- 
tions, case  histories,  and  references.  The  range  of 
relatively  simple  to  complex  reclamation  systems 
necessary  for  reuse  or  recycle  are  presented.  Moni- 
toring and  control  instrumentation  unique  to  water 
reuse  are  discussed  in  the  context  of  monitoring 
requirements,  control  methods,  and  general  instru- 
mentation functions.  In  the  majority  of  water  reuse 
applications,  successful  implementation  is  contin- 
gent on  social,  legal,  and  institutional  issues;  these 
matters  must  be  addressed  at  the  earliest  stages  of 
developing  a  reuse  program.  The  concluding  chap- 
ter identifies  planning  and  management  methods 
for  reuse  projects  based  on  experiences  from  previ- 
ous water  reuse  programs.  (Geiger-PTT) 
W87-06621 


5E.  Ultimate  Disposal  Of  Wastes 


HEAVY  METAL  CONCENTRATIONS  EN  CAT- 
ERPILLARS FED  WITH  WASTE-GROWN 
VEGETABLES, 

Chinese  Univ.  of  Hong  Kong,  Shatin.  Dept.  of 

Biology. 

M.  H.  Wong,  and  Y.  H.  Cheung. 

Agricultural  Wstes  AGWADL,  Vol.  18,  No.  1,  p 

61-68,  1986.  3  fig.  29  ref. 

Descriptors:  'Path  of  pollutants,  'Waste  disposal, 
'Land  disposal,  'Heavy  metals,  'Sludge  disposal, 
•Food  chains,  'Bioaccumulation,  'Vegetable 
crops,  Lead,  Copper,  Zinc,  Manganese. 

If  heavy  metal-contaminated  plants  were  con- 
sumed by  animals,  theoretically  heavy  metals 
would  be  transferred  up  the  food  chain.  It  has  been 
suggested  that  the  food  chain  could  be  contaminat- 
ed unless  stringent  measures  were  taken  to  prevent 
it.  Previous  experiments  have  shown  that  flower- 
ing Chinese  cabbage  (Brasica  parachinensis)  and 
Chinese  radish  (Rhaphanus  sativus)  var.  longipin- 
natus  grown  in  soil  amended  with  sewage  sludge 
and  animal  manure  accumulated  Pb,  Cu,  Zn  and 
Mn.  In  this  experiment,  caterpillars  of  the  common 
white  butterfly  (Pieris  canidia)  were  fed  with  the 
waste-grown  vegetables.  Caterpillars  fed  with 
sewage  sludge-grown  vegetables  had  a  lower  body 
weight  and  a  higher  level  of  heavy  metals  than 
those  fed  with  animal  manure-grown  vegetables. 
Average  fresh  body  weights  of  caterpillars  fed 
with  waste-grown  leaves  of  Chinese  radish  were 
75,  122,  186  and  196  mg  for  activated  sludge, 
digested  sludge,  chicken  manure,  and  pig  manure, 
respectively.  Those  fed  with  flowering  Chinese 
cabbage  accumulated  a  higher  level  of  heavy 
metals  than  those  fed  with  Chinese  radish;  Pb  6.7- 
fold,  Zn  6.8-fold,  and  Mn  5.7-fold  in  treatments 
with  activated  sludge.  As  a  whole,  the  accumula- 
tion of  heavy  metals  in  the  caterpillars,  in  descend- 
ing order,  was  from  vegetables  manured  with  acti- 
vated sludge,  digested  sludge,  chicken  manure,  and 
pig  manure.  Caterpillars,  even  though  ingesting  an 
enormous  amount  of  the  leaves,  accumulated  a 
lower  level  of  Pb,  Cu,  and  Zn  than  that  found  in 
the  vegetables.  The  route  of  elimination  was  not 
verified  but  it  was  suggested  that  the  egestion  of 
feces  might  play  an  important  role.  (Authors'  ab- 
stract) 
W87-05978 


HEAVY  METALS  IN  LANDFILL  LEACHATE, 

Geraghty  and  Miller,  Inc.,  Hackensack,  NJ. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05988 


ENVIRONMENTAL    IMPACTS    OF    SEWAGE 
SLUDGE  APPLEED  TO  CROPLAND, 

National  Inst,  for  Environmental  Studies,  Tsukuba 

(Japan). 

T.  Goda,  T.  Kuboi,  and  K.  Fujii. 

International   Journal   of  Environmental    Studies 

LTEVAW,  Vol.  27,  No.  3/4,  p  239-253,  1986.  8  fig, 


8  tab,  21  ref. 

Descriptors:  'Water  pollution  effects,  'Waste  dis- 
posal, 'Sludge  disposal,  'Land  disposal,  Fertilizers, 
Soil  properties,  Plants,  Agriculture,  Nutrients, 
Groundwater. 

At  present,  15,  25,  and  30  percent  of  sewage  sludge 
is  returned  to  the  soil  in  Japan,  U.S.A.,  and  EC 
countries,  respectively.  Sludge  application  has  two 
contrasting  significances:  (1)  since  the  sewage 
sludge  contains  important  elements  (especially  N 
and  P)  for  plants,  its  application  to  land  is  essential- 
ly beneficial  for  crop  production;  and  (2)  sewage 
sludge  is  a  possible  source  of  potentially  toxic 
elements  and  pathogenic  microorganisms.  There- 
fore, investigations  oriented  toward  sludge  applica- 
tion to  obtain  better  crop  yield  without  hazardous 
effects  are  appropriate.  The  National  Institute  for 
Environmental  Studies,  Japan,  has  pursued  special 
research  from  1978  to  1984  concerning  the  envi- 
ronmental effects  due  to  land  application  of  sewage 
sludge.  In  many  cases,  the  repeated  application  of 
sewage  sludge  (more  than  3-4  times),  or  a  total 
application  exceeding  30-50  tons/ha,  caused  (1) 
unfavorable  soil  pH  (less  than  6  or  greater  than 
7.5),  (2)  decreased  the  numbers  of  soil  microbes,  (3) 
reduced  crop  yields,  and  (4)  caused  abnormal 
symptoms  in  some  kinds  of  crop.  Ground  water 
quality  also  changed  unfavorably  as  nitrate  con- 
centrations exceeded  the  rate  of  sludge  application. 
Soil  water  did  not  increase  algal  growth  in  the 
absence  of  P04(3-)  and  chelates  (EDTA).  The 
application  of  sludge  stimulated  the  formation  of 
N20.  It  seems  that  sewage  sludge  should  not  be 
applied  more  than  three  times  nor  at  rates  greater 
than  30  tons/ha.  (Authors'  abstract) 
W87-05989 


GROWTH  OF  DUCKWEED  AND  NUTRIENT 
REMOVAL  IN  A  PADDY  FIELD  IRRIGATED 
WITH  SEWAGE  EFFLUENT, 

Ehime  Univ.,  Matsuyama  (Japan).  Dept.  of  Envi- 
ronment Conservation. 
Z.  Kawabata,  R.  Tatsukawa,  and  K.  Sato. 
International   Journal   of  Environmental    Studies 
LTEVAW,  Vol.  27,  No.  3/4,  p  277-285,  1986.  2  fig, 
2  tab,  Href. 

Descriptors:  'Wastewater  treatment,  'Water  reuse, 
'Wastewater  disposal,  'Secondary  wastewater, 
'Rice,  'Duckweed,  'Nutrient  removal,  Recycling, 
Impaired  water  use,  Effluents. 

Recycling  sewage  effluent  as  irrigation  water  for 
rice  paddy  fields  may  achieve  two  purposes: 
wastewater  treatment,  and  re-utilization  of  water. 
Rice  paddy  fields  teem  with  various  planktonic 
and  aquatic  plants,  indicating  a  high  rate  of  meta- 
bolic activity.  There  is  also  a  high  rate  of  transfor- 
mation of  organic  and  inorganic  substances  as  well, 
suggesting  the  possibility  of  using  the  paddy  field 
as  a  natural  sewage  treatment  plant.  It  is  important 
to  determine  whether  the  use  of  secondary  treated 
sewage  for  irrigation  water  is  harmful  to  the  rice 
plants.  The  biomass  of  duckweed,  water  quality 
and  rice  production  were  surveyed  in  two  paddy 
fields;  one  irrigated  with  secondary  treated  sewage 
effluent,  and  the  other  with  river  water.  Chemical 
analyses  were  also  carried  out  on  the  sewage  efflu- 
ent and  river  water  in  order  to  evaluate  the  role  of 
duckweed  in  a  paddy  field.  It  was  concluded  that 
duckweed  growth  played  a  beneficial  role  as  a 
mitigating  agent  on  excessive  nutrient  supply  to 
rice  plants  as  well  as  a  purifier  of  the  sewage 
effluent.  (Authors'  abstract) 
W87-05991 


GENES  FOUND  TO  HELP  BACTERIA  'EAT' 
PESTICEDES, 

Science  and  Education  Administration,  Beltsville, 

MD.  Pesticide  Degradation  Lab. 

For  primary  bibliographic   entry  see   Field   5D. 

W87-06018 


LEVELS    OF    NINE    POTENTIALLY    TOXIC 
ELEMENTS  IN  IDAHO  FISH  MANURES, 

Idaho  Univ.,  Moscow.  Washington  Animal  Dis- 
ease Diagnostic  Lab. 
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For  primary  bibliographic  entry  see  Field  5A. 
W87-06031 


PROTECTION  OF  GROUNDWATER  BY  IM- 
MOBILIZATION OF  HEAVY  METALS  IN  IN- 
DUSTRIAL WASTE  IMPACTED  SOIL  SYS- 
TEMS, 

Utah  Water  Research  Lab.,  Logan. 
J.  E.  McLean,  L.  M.  Dudley,  and  R.  C.  Sims. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  112413/ 
AS,  Price  codes:  A05  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G936-06,  September  1986. 
67  p,  16  fig,  23  tab,  39  ref.  Contract  No.  14-08- 
0OO1-G936,  Project  No.  USGS  G936-06. 

Descriptors:  'Heavy  metals,  'Groundwater  pollu- 
tion, 'Leaching,  'Waste  treatment,  'Land  disposal, 
•Soil  amendment,  Sorption,  Desorption,  Kinetics, 
Hazardous  wastes,  Water  pollution  sources,  Pollut- 
ant identification,  Separation  techniques. 

Immobilization  processes  in  soil/waste  systems  im- 
pacted by  hazardous  wastes  containing  heavy 
metals  were  investigated.  Samples  of  contaminated 
material  (soil  and/or  waste)  from  nine  sites  in  the 
Intermountain  West  and  California  included  mill- 
ing, electroplating,  cement  kiln  dust,  petroleum, 
and  tailing  and  waste  rock  from  mining  operations. 
A  sequential  extraction  procedure,  originally  de- 
veloped to  fractionate  metals  in  sludge  amended 
soils  into  water  soluble,  mobile,  and  plant  available 
forms,  was  used  to  obtain  preliminary  identifica- 
tion of  the  teachable  metal  fraction  for  the  hazard- 
ous waste  contaminated  soils  studied.  The  potassi- 
um nitrate  and  water  fractions  defined  the  poten- 
tially leachable  metals  in  the  wastes.  Samples  with 
metal  concentrations  greater  than  drinking  water 
limits  in  these  fractions  were  identified  as  most 
likely  to  present  a  groundwater  pollution  problem. 
Sorption  kinetics  and  batch  sorption/desorption 
studies  were  performed  to  determine  the  interac- 
tion of  Cu  and  Cd,  from  an  acidic  leachate  of  a 
mine  waste,  with  calcareous  soils.  Solid  phase  dia- 
grams, exchange  models  and  GEOCHEM  were 
used  to  define  the  mechanisms  of  metal  attenuation 
of  these  soils.  Results  indicate  that  exchange  reac- 
tions were  the  dominant  solid  phase  in  controlling 
catiomc  metal  soil  solution  concentrations  when 
carbonate  minerals  in  the  soil  were  depleted  with 
the  addition  of  the  acidic  leachate.  When  sufficient 
CaC03  was  present,  Cu  and  Cd  were  specifically 
adsorbed  on  the  surface  of  the  carbonate  minerals. 
Precipitation  occurred  only  at  the  higher  levels  of 
metal  addition.  Desorption  studies  indicated  a  po- 
tential for  release  of  sorbed  metals  with  leaching 
solutions.  (Hrezo-VPI) 
W87-06079 


WASTEWATER    USE    FOR    IRRIGATION:    A 
CASE  HISTORY  EN  HAW  AH, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-06121 


EFFLUENT   HtRIGATION   OF   CALIFORNIA- 
GRASS:  N  BUDGET  AND  CROP  YTELDS, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-06123 


WASTEWATER  HHUGATION  FOR  BIOMASS 
PRODUCTION  AND  NITROGEN  REMOVAL, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  3C. 
W87-06125 


RESEARCH  NEEDS  ON  DISPOSAL  OF 
WASTEWATER, 

Engineering-Science,  Inc.,  Austin,  TX. 
D.  L.  Ford. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 


1984.  p  191-21 1,  4  fig,  4  tab,  10  ref. 

Descriptors:  'Wastewater  disposal,  'Research  pri- 
orities, 'Wastewater  management,  Water  quality 
control,  Hazardous  wastes,  Industrial  wastes,  Deep 
wells,  Ocean  dumping,  Groundwater  pollution. 

The  purpose  of  this  study  is  to  first  narrow  the 
problem  areas  and  research  needs  to  selected 
topics  of  wastewater  disposal,  then  expand  these 
defined  categories  in  terms  of  implementation,  con- 
trol, and  research.  Specifically,  the  generation  of 
potentially  hazardous  wastes  concomitant  with  in- 
dustrial growth  and  their  disposal  with  minimal 
environmental  impact  are  discussed.  The  concepts 
of  deep  well  and  ocean  disposal  of  selected  indus- 
trial wastes  are  presented,  concurrently  consider- 
ing the  state  of  the  art  of  this  disposal  technology, 
what  the  alternative  impacts  might  be,  and  the 
research  needs  for  these  disposal  methodologies. 
Groundwater  contamination  and  possible  remedial 
activities  are  also  discussed.  (See  W87-06144) 
(Lantz-PTT) 
W87-06157 


BIOASSESSMENT  METHODOLOGIES  FOR 
THE  REGULATORY  TESTING  OF  FRESHWA- 
TER DREDGED  MATERIAL,  PROCEEDINGS 
OF  A  WORKSHOP. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06200 


LAND  DISPOSAL  OF  SEWAGE  EFFLUENTS 
AND  RESIDUES, 

Agricultural     Research     Service,     Durant,     OK. 
Water  Quality  and  Watershed  Research  Lab. 
J.  C.  Lance. 

IN:  Groundwater  Pollution  Microbiology,  John 
Wiley  and  Sons,  New  York,  New  York,  1984.  p 
197-224,  2  fig,  4  tab,  93  ref. 

Descriptors:  'Land  disposal,  'Water  pollution 
sources,  'Path  of  pollutants,  'Groundwater  pollu- 
tion, Municipal  wastes,  Wastewater  treatment, 
Heavy  metals,  Nitrogen,  Trace  organics. 

Land  application  can  be  an  economical  and  effec- 
tive way  to  utilize  municipal  wastes  if  land  treat- 
ment systems  and  management  pratices  are  careful- 
ly designed  to  avoid  contamination  of  water  re- 
sources and  food  supplies.  Relatively  thin  layers  of 
soils  remove  bacteria  primarily  by  straining  and 
viruses  by  adsorption.  Exceptions  are  very  coarse 
sands  and  gravels  that  have  very  high  infiltration 
rates  and  may  allow  direct  channeling  to  the 
groundwater.  The  most  important  soil  characteris- 
tic affecting  pathogen  removal  by  soils  seems  to  be 
soil  permeability.  The  pathogen  removal  capacity 
of  a  soil  can  be  changed  by  changing  soil  perme- 
ability and  perhaps  other  alterations.  More  re- 
search is  needed  to  understand  basic  pathogen-soil 
interactions  and  to  develop  methods  to  increase 
pathogen  removal  capacity  of  soils.  Contamination 
of  groundwater  by  nutrients  can  be  prevented  if 
the  capacity  of  land  treatment  systems  to  assimilate 
nitrogen  is  not  exceeded.  Movement  of  heavy 
metals  in  soils  is  quite  limited,  but  quantities  of 
metals  applied  to  soils  must  be  restricted  to  limit 
soil  enrichment  and  subsequent  crop  contamina- 
tion. In  arid  areas,  irrigation  of  land  treatment 
systems  must  be  managed  to  minimize  salt  move- 
ment to  groundwater  by  enhancing  the  precipita- 
tion of  salts  in  the  vadose  zone.  The  movement  of 
trace  organics  in  land  treatment  systems  is  minimal 
except  in  high-rate  land  filtration  systems.  More 
research  is  needed  on  the  movement  and  degrada- 
tion of  trace  organics  in  soils.  (See  also  W87-O6201) 
(Lantz-PTT) 
W87-06210 


MATHEMATICAL  MODELS  OF  THE  DIS- 
CHARGE OF  WASTEWATER  INTO  A  MARINE 
ENVIRONMENT, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06224 


REMOVAL  OF  METALS  FROM 

WASTEWATER:      NEUTRALIZATION      AND 
PRECIPITATION. 

For   primary   bibliographic   entry   see   Field   5D. 
W87-06232 


GROUND  WATER  AND  UNDERGROUND 
TANKS:  PAST  PROBLEMS  AND  PRESENT  SO- 
LUTIONS, 

ICF,  Inc.,  Washington,  DC. 

D.  H.  Bauer,  and  C.  D.  Wolfe. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American    Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,   1984. 

1985.  pi  85- 188,  3  ref. 

Descriptors:  'Groundwater  pollution,  'Water  pol- 
lution control,  'Underground  storage,  'Waste  dis- 
posal, 'Storage  tanks,  Hazardous  wastes,  Leakage, 
Monitoring,  Economic  aspects. 

Hazardous  wastes  are  stored  using  a  variety  of 
methods  including  surface  impoundments,  tanks 
and  containers.  Hazardous  materials  ranging  from 
gasoline  to  industrial  chemicals  are  generally 
stored  in  tanks  and  containers.  Examples  of  haz- 
ardous wastes  mismanagement  resulting  in  costly 
and  damaging  consequences  have  been  extensively 
publicized,  and  to  a  lesser  extent  problems  associat- 
ed with  hazardous  materials  have  also  been  docu- 
mented. Since  underground  tank  systems  have  his- 
torically not  included  provisions  for  leak  detection 
(except  to  the  extent  that  higher  than  normal  pro- 
duction costs  lead  plant  personnel  to  suspect  prod- 
uct losses),  leaks  may  continue  undetected  for 
years.  When  finally  detected,  leak  consequences 
may  range  from  minimal  soil  contamination  to 
multi-million  dollar  groundwater  cleanup  prob- 
lems. Both  technical  and  administrative  mecha- 
nisms for  addressing  the  risk  of  groundwater  con- 
tamination posed  by  underground  tank  storage  of 
hazardous  materials  and  wastes  are  discussed. 
Technical  options  include  approaches  applicable  to 
both  existing  tank  systems  and  new  construction. 
Effectiveness  of  several  options  in  controlling  re- 
lease (leaks  and  ruptures)  and  the  associated  costs 
are  discussed.  From  an  administrative  standpoint, 
improvement  of  historical  underground  tank  stor- 
age practices  may  be  achieved  through  regulation 
at  any  of  several  levels  (local,  state  or  federal)  and 
through  changes  in  corporate  policies  without  reg- 
ulation. Current  administrative  activities  designed 
to  address  the  problem  and  some  additional  options 
are  presented.  (See  also  W87-06270)  (Author's  ab- 
stract) 
W87-06289 


CONTROLLING  GROUND  WATER  POLLU- 
TION FROM  SEWAGE  EFFLUENT  DISPOSAL 
IN  THE  TUCSON  AREA, 

Pima  County  Dept.  of  Wastewater  Management, 

Tucson,  AZ. 

For  primary  bibliographic   entry  see   Field   5G 

W87-O6290 


CHARACTERIZATION  OF  CHEMICAL 
WASTE  SITE  CONTAMINATION  AND  DETER- 
MINATION OF  ITS  EXTENT  USING  BIOAS- 

SAYS, 

Battelle  Pacific  Northwest  Labs.,  Richland,  WA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06322 


TOTAL  MERCURY  EN  MARINE  SEDIMENTS 
NEAR  A  SEWAGE  OUTFALL.  RELATION 
WITH  ORGANIC  MATTER, 

Instituto  Nacional  de  Investigacion  y  Desarrollo 

Pesquero,  Mar  del  Plata  (Argentina). 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06367 


RARE  EARTH  ELEMENT  CONTENT  OF 
SEWAGE  SLUDGES  DUMPED  AT  SEA  IN 
LIVERPOOL  BAY,  U.K., 

Lancaster  Univ.,  Bailrigg  (England).  Lancashire 
and  Western  Sea  Fisheries  Joint  Committee. 
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C.  M.  G.  Vivian. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  11,  p  a593-596,  November  1986.  2  tab, 

7ref. 

Descriptors:  'Waste  disposal,  *Water  pollution 
sources,  'Liverpool  Bay,  'Ocean  disposal,  'Rare 
earth  elements,  'Sludge  disposal,  United  Kingdom, 
Chemical  analysis. 

The  concentrations  of  12  rare  earth  elements 
(REEs)  (La,  Ce,  Pr,  Nd,  Sm,  Eu,  Gd,  Dy,  Ho,  Er, 
Yb,  Lu)  were  determined  in  4  sewage  sludges  that 
are  dumped  at  sea  in  Liverpool  Bay,  United  King- 
dom. High  concentration  of  La,  Pr,  Nd,  and  Sm 
were  found  in  the  Warrington  sludge,  probably 
deriving  from  the  glassmaking  industry.  The  con- 
centrations of  REEs  in  the  Davyhulme  and  Salford 
sludges  generally  were  well  within,  and  in  the 
Runcorn  sludge  was  at  the  bottom  of,  the  data 
reported  in  the  literature.  (Author's  abstract) 
W87-06372 


INVESTIGATIONS  INTO  THE  FACTORS  IN- 
FLUENCING LONG  RANGE  MATRIX  DIFFU- 
SION RATES  AND  PORE  SPACE  ACCESSIBIL- 
ITY AT  DEPTH  IN  GRANITE, 

UKAEA  Atomic  Energy  Research  Establishment, 

Harwell  (England).  Chemistry  Div. 

M.  H.  Bradbury,  and  A.  Green. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  123-139,  December,  1986.  9  fig,  2  tab,  20  ref. 

Descriptors:  'Groundwater  movement,  'Path  of 
pollutants,  'Radioactive  waste  disposal,  'Crystal- 
line rocks,  'Rock  properties,  'Diffusion,  'Colloids, 
Rock  testing,  Pressure,  Granite,  Water  transport. 

Investigations  in  granite  systems  were  conducted 
on  (1)  diffusion  through  fissure  surfaces,  (2)  the 
effect  of  confining  pressures  on  diffusion  rates,  (3) 
the  extent  of  pore  interconnectivity  over  meter- 
distances,  and  (4)  the  accessibility  of  the  pore  space 
to  colloidal  particles  in  the  size  range  0.3-0.09 
micron.  Diffusion  rates  through  fissure  surfaces 
were  greater  than  or  equal  to  those  measured  on 
samples  taken  well  away  from  such  surfaces.  No 
evidence  for  pore  blocking  by  alteration  products 
was  found.  Confining  pressures  of  up  to  16  MPa 
reduced  diffusion  rates.  At  the  higher  pressures, 
reductions  by  factors  of  between  2  and  2.5  com- 
pared with  diffusion  rates  measured  at  ambient 
pressure  were  recorded.  Pore  connectivity  over 
distances  of  up  to  125  cm  on  granite  cores  saturat- 
ed with  3  M  NaCl  was  demonstrated  by  measure- 
ment of  formation  factors  as  a  function  of  core 
length  using  a  conductivity  technique.  Increases  in 
the  formation  factor  for  short  core  lengths  (about  1 
cm)  were  ascribed  to  sample  size  and  pore  geome- 
try effects,  which  converted  some  of  the  dead-end 
porosity  into  transport  porosity.  Colloidal  particles 
in  the  size  range  investigated  neither  entered  the 
pore  structure  nor  blocked  pore  apertures  to  any 
significant  extent.  (Author's  abstract) 
W87-06383 


ACCUMULATION  OF  CADMIUM,  MERCURY, 
AND  LEAD  BY  VEGETABLES  FOLLOWING 
LONG-TERM  LAND  APPLICATION  OF 
WASTEWATER, 

Tehran  Univ.  (Iran).  School  of  Pharmacy. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06389 


TOXICOLOGICAL  EVALUATION  OF  THE 
LEACHATE  FROM  A  CLOSED  URBAN  LAND- 
FILL, 

North  Dakota  State  Univ.,  Fargo.  Dept.  of  Phar- 
macognosy. 

For  primary  bibliographic  entry  see  Field  5C. 
W87-06428 


COMPILATION  OF  HYDROLOGIC  DATA 
FROM  DRILLING  THE  SALADO  AND  CAS- 
TILE FORMATIONS  NEAR  THE  WASTE  ISO- 
LATION PDLOT  PLANT  (WD?P)  SITE  IN 
SOUTHEASTERN  NEW  MEXICO, 
Sandia  National  Labs.,  Albuquerque,  NM. 
For  primary  bibliographic  entry  see  Field  7C. 


W87-06452 


HYDRAULIC-TEST  INTERPRETATIONS  FOR 
WELL  DOE-2  AT  THE  WASTE  ISOLATION 
PILOT  PLANT  (WIPP)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 

Sciences  Div. 

For  primary  bibliographic  entry  see  Field  7C. 

W87-06453 


HEAVY  METAL  CONCENTRATION  IN 
SLUDGE-SOIX  SYSTEMS  AS  A  RESULT  OF 
WATER  INFILTRATION, 

Puerto  Rico  Univ.,  Mayaguez.  Dept.  of  Chemical 

Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06460 


LANDFTLL  TECHNOLOGY, 

J.  F.  Crawford,  and  P.  G.  Smith. 

Butterworths,  London,  England.  1985.  159  p,  54 

fig,  12  tab,  18  ref. 

Descriptors:  'Waste  disposal,  'Landfills,  'Waste 
management,  'England,  Waste  dumps,  Leachates, 
Groundwater  pollution,  Rehabilitation,  Water  pol- 
lution. 

Waste  disposal  by  landfill  has  been  practiced  for 
many  years,  but  the  technology  of  landfill  has  only 
started  to  develop  in  the  last  decade.  Landfill  used 
to  be  an  art;  it  is  now  developing  into  a  science. 
The  current  state  of  theory  and  practice  is  de- 
scribed including  each  of  the  stages  involved  in 
opening,  running  and  closing  a  site.  It  covers  site 
selection;  preparation  and  operation;  the  biochem- 
istry of  landfills;  gas  production;  leachate  quanti- 
ties and  qualities;  pollution  of  surface  and  ground- 
water by  leachates;  leachate  treatment;  and  landfill 
rehabilitation.  (Lantz-PTT) 
W87-06519 


SLUDGE  STABILIZATION, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06609 


SLUDGE  DEWATERING, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic   entry   see   Field   5D. 

W87-06619 
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LEGIONELLA  PNEUMOPHILA  IN  A  METRO- 
POLITAN WATER  DISTRIBUTION  SYSTEM, 

Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

For  primary  bibliographic  entry  see  Field  5A. 
W87-05923 


CAN  POLYETHYLENE  PD?ES  EVJJPART 
ODORS  IN  DRINKING  WATER, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

C.  Anselme,  K.  N'Guyen,  A.  Bruchet,  and  J. 

Mallevialle. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  11,  p  477-488,  November  1985.  5  fig,  6 

tab,  15  ref. 

Descriptors:  'Pipelines,  'water  quality,  'Water 
pollution  sources,  'Odors,  'Drinking  water,  'Poly- 
ethylene, Organic  compounds,  Water  distribution, 
Alklyphenols,  Aldehydes,  Ketones,  Construction 
materials. 

A  case  study  is  reported  that  demonstrates  the 
appearance  of  numerous  organic  compounds  asso- 
ciated with  intense  taste  and  odor  problems  during 
the  passage  of  a  drinking  water  through  a  300  m 
polyethylene  pipe.  Batch  experiments  showed  that 


two  principal  mechanisms  are  involved  in  the  oc- 
currence of  organoleptic  changes  caused  by  defec- 
tive polyethylene  tubings:  dissolution  of  polymer 
additives  (eg,  alkylphenols)  and  oxidation  of  the 
internal  surface  of  the  pipe  during  extrusion  with 
subsequent  release  of  the  resulting  polar  com- 
pounds (eg,  aldehydes,  ketones).  Twenty  percent 
of  the  pipes  tested  (n  =  264)  appeared  to  be 
defective  and  the  total  release  time  may  exceed 
several  months  under  low  flow  rate  conditions. 
(Author's  abstract) 
W87-05926 


MODE  OF  ACTION  OF  CHLORINE  DIOXIDE 
WITH  CERTAIN  NITROGENOUS  COM- 
POUNDS IN  AN  AQUEOUS  MEDIUM  (MODE 
D'ACTION  DU  BIOXYDE  DE  CHLORE  SUR 
QUELQUES  COMPOSES  ORGANIQUES 
AZOTES  EU  MILEU  AQUEUX  DIXUE), 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

H.  Ben  Amor,  J.  de  Laat,  and  M.  Dore. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  6,  No.  11,  p  489-504,  November  1985.  8  fig,  6 
tab,  22  ref. 

Descriptors:  'Chlorine  dioxide,  'Organic  com- 
pounds, 'Chemical  reactions,  'Water  pollution 
sources,  'Chlorination,  'Water  treatment,  Chlor- 
ites,  Chlorides,  Chlorates,  Nitrogen  compounds, 
Oxidation. 

Chlorine  dioxide  reacts  very  rapidly  with  aromatic 
amines,  with  nitrophenols,  and  with  pyrrole, 
whereas  nitrobenzene,  pyridine,  and  primary  ali- 
phatic amines  do  not  react  at  all.  With  reactive 
organic  compounds,  oxidation  can  lead  to  impor- 
tant production  of  paraquinone  as  an  end  product 
from  4-aminophenol  (1  mole/mole),  from  NN -sub- 
stituted aniline  (0.5  mole/mole),  and  from  aniline 
(0.1-0.2  mole/mole).  With  certain  nitrogenous 
compounds,  products  from  opening  aromatic  rings 
(eg,  carbon  dioxide  and  maleic  and  oxalic  acids) 
also  were  identified.  Significant  production  of  am- 
monia and  of  nitrates  (0.4-1.0  mole/mole)  was 
measured,  the  former  from  aromatic  amines,  the 
latter  from  nitrophenols.  The  analyses  of  chlorinat- 
ed entities  indicate  production  of  various  chlorinat- 
ed organic  compounds  and  of  inorganic  entities 
(chlorites,  chlorides,  and  chlorates).  (Author's  ab- 
stract) 
W87-05927 


OZONATION       OF      AQUATIC      ORGANIC 
MATTER    AND    HUMIC    SUBSTANCES:    AN 
ANALYSIS   OF   SURROGATE   PARAMETERS 
FOR  PREDICTING  EFFECTS  ON  TRIHALO- 
METHANE  FORMATION  POTENTIAL, 
Arizona  Univ.,  Tucson.  Dept.  of  Civil  Engineering 
and  Engineering  Mechanics. 
G  L.  Amy,  P.  A.  Chadik,  R.  A.  Sierka,  and  W.  J. 
Cooper. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  2,  p  99-108,  February  1986.  5  fig,  3  tab, 
23  ref.  EPA  Grant  R809935-01. 

Descriptors:  'Ozonation,  'Water  pollution 
sources,  'Organic  matter,  'Humic  substances, 
'Trihalomethane  control,  'Water  treatment,  Sur- 
rogate parameters,  Oxidation,  Chlorination,  Fluo- 
rescence, Non-volatile  total  organic  carbon,  Water 
analysis. 

Research  was  conducted  to  (1)  compare  the  gener- 
al response  of  organic  matter  and  humic  substances 
present  in  a  wide  range  of  natural  and  synthetic 
waters  to  ozonation  applied  for  trihalomethane 
(THM)  control  and  (2)  evaluate  the  potential  use 
of  several  surrogate  parameters  for  monitoring  the 
effects  of  ozonation  on  THM  formation  potential 
(THMFP).  Partial  oxidation  of  THM  precursors 
by  ozone  yielded  by-products  that  were  less  reac- 
tive in  THMs  upon  chlorination.  Aquatic  organic 
matter  and  humic  substances  vary  in  their  amena- 
bility toward  ozonation  for  THM  control.  There 
appears  to  be  both  a  fraction  of  THM  precursors 
amenable  to  ozone  destruction  and  an  'ozone-re- 
fractory' fraction.  For  the  range  of  water  sources 
and  applied  ozone  doses  studied  here,  168-hr 
THMFP  reductions  ranged  from  as  little  as  1  %  to 
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as  high  as  68%.  Both  fluorescence  and  nonvolatile 
total  organic  carbon  (NVTOC)  demonstrated  po- 
tential as  nonspecific  surrogate  parameters  for  pre- 
dicting THMFP,  but  a  multiplicative  term,  the 
product  of  UV  absorbance  and  NVTOC,  proved 
to  be  the  most  accurate.  (Rochester-PTT) 
W87-05943 


REMOVAL  OF  ORGANIC  ACIDS  BY  ACTI- 
VATED ALUMINA  GAMMA-AL203  IN  AN 
AQUEOUS  MEDIUM.  COMPARISON  WITH 
AN  ACTIVATED  CARBON  (MODE  D'ELIMIN- 
ATION  DE  COMPOSES  ORGANIQUES  PO- 
LAIRFS  PAR  UNE  ALUMINE  ACTTVEE 
GAMMA-AL203  EN  MILIEU  AQUEUX.  COM- 
PARAISON  AVEC  LE  CHARBON  ACTIF), 
Poitiers  Univ.  (France).  Lab.  de  Chimie  de  l'Eau  et 
des  Nuisances. 

F.  Bouanga,  J.  de  Laat,  and  M.  Dore. 
Environmental    Technology    Letters    ETLEDB, 
Vol.  7,  No.  4,  p  239-254,  April  1986.  12  fig,  5  tab, 
13  ref. 

Descriptors:  'Organic  acids,  'Adsorption,  'Water 
treatment,  *Humic  acids,  'Activated  alumina, 
•Activated  carbon,  'Hydrogen  ion  concentration, 
Anions,  Organic  matter,  Sodium  hydroxide,  Bacte- 
ria, Filtration,  Solutes,  Comparison  studies. 

Batch  experiments  carried  out  on  dilute  solutions 
of  organic  acids  (oxalic,  maleic,  benzoic  and  sali- 
cylic acids,  and  humic  substances)  showed  that 
activated  alumina,  gamma-A1203,  removed  these 
solutes  from  the  water.  The  removal  of  organic 
acids  was  optimum  in  an  acid  medium  (4  <  pH  < 
6)  and  was  significantly  affected  by  the  presence  of 
inorganic  anions.  Filtration  experiments  showed 
competitive  fixation  of  organic  acids  on  gamma- 
A203.  Activated  alumina  could  be  regenerated  by 
sodium  hydroxide  solutions,  but  an  important  loss 
of  efficiency  of  the  filters  was  observed  for  salicyl- 
ic acid  removal  during  five  exhaustion-regenera- 
tion cycles.  A  comparative  study  showed  clearly 
that  granular  activated  carbon  (F400)  had  higher 
adsorptive  capacities  and  was  a  better  support  for 
bacterial  growth  than  activated  alumina  gamma- 
A203.  (Author's  abstract) 
W87-05948 


ELIMINATION  OF  CHLORINATED  SOL- 
VENTS IN  WATER:  METHODOLOGY  OF 
SIZING  OF  COUNTER-CURRENT  PACKED 
TOWERS  (ELIMINATION  DES  SOLVANTS 
CHLORES  DE  L'EAU:  METHODOLOGD2  DE 
DIMENSIONNEMENT  DES  COLONNES  A 
GARNISSAGES  A  CONTRE-COURANT), 
Institut  National  des  Sciences  Appliquees  de  Lyon, 
Villeurbanne  (France).  Lab.  de  Chimie  et  Genie  de 
l'Environnement. 

M.  Roustan,  N.  Ganne,  G.  Faucher,  and  E. 
Brodard. 

Environmental  Technology  Letters  ETLEDB, 
Vol.  7,  No.  5,  p  273-282,  May  1986.  2  fig,  6  tab,  13 
ref. 

Descriptors:  'Chlorinated  solvents,  'Groundwater 
pollution,  'Water  treatment,  'Counter-current 
packed  towers,  'Design  standards,  Trichloroethy- 
lene,  Chloroform,  Cost  analysis. 

A  method  is  presented  for  the  design  of  counter- 
current  packed  towers  for  removal  of  chlorinated 
solvents  from  groundwater  (e.g.,  trichloroethylene, 
chloroform).  The  influence  of  column  height,  di- 
ameter, and  the  stripping  factor  R  on  performance 
are  discussed.  The  value  R  is  very  important  and 
must  be  optimized.  An  optimal  value  of  R  can  be 
found  by  taking  into  account  packing  volume  and 
total  power  displaced  for  liquid  pumping  and  aer- 
ation, which  corresponds  to  operating  costs. 
(Rochester-PTT) 
W87-05951 


INVESTIGATION  OF  HYDROXAMIC  ACTOS 
FOR  THE  EXTRACTION  OF  CHROMIUMOU) 
FROM  LEATHER  WASTE  AND  THE  POSSI- 
BLE RE-USE  OF  THE  EXTRACTED  CHROMI- 
UM IN  THE  TANNING  INDUSTRY, 
University  Coll.,  Dublin  (Ireland).  Dept.  of  Chem- 
istry. 


For   primary   bibliographic   entry   see   Field   5D. 
W87-05952 


CHLORINATION  OF  FATTY  ACIDS  DURING 
WATER  TREATMENT  DISINFECTION:  REAC- 
TIVITY AND  PRODUCT  IDENTIFICATION, 

Water  Research  Centre,  Marlow  (England). 

T.  M.  Gibson,  J.  Haley,  M.  Righton,  and  C.  D. 

Watts. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  7,  p  365-372,  July  1986.  3  fig,  2  tab,  13 

ref. 

Descriptors:  'Water  treatment,  'Pollution  identifi- 
cation, 'Chlorination,  'Disinfection,  'Fatty  acids, 
'Mass  spectrometry,  Molecular  weight,  Chemical 
reactions. 

A  series  of  fatty  acids  were  subjected  to  conditions 
typical  of  water  chlorination  disinfection.  Saturat- 
ed fatty  acids  did  not  react  with  chlorine,  but 
unsaturated  fatty  acids  were  consumed  almost 
completely  after  1  hr.  A  number  of  chlorinated  and 
oxygenated  products  of  this  reaction  were  tenta- 
tively identified  using  fast  atom  bombardment  mass 
spectrometry  (FAB-MS).  Of  the  products  formed 
the  chiorohydroxy  derivative  of  hexadec-9-enoic 
acid  was  amenable  to  analysis  by  gas  chromatogra- 
phy but  the  dichlorodihydroxy  derivative  of  octa- 
dec-9,12-dienoic  acid  was  not.  Negative  ion  FAB- 
MS  is  a  useful  tool  for  obtaining  molecular  weight 
information  from  fatty  acids  and  some  of  their 
derivatives.  (Rochester-PTT) 
W87-05957 


COMPARISON  OF  REVERSE  OSMOSIS  AND 
ELECTRODIALYSIS  FOR  REMOVAL  OF  NI- 
TRATE FROM  GROUNDWATER  (PROZESS- 
VERGLEICH  VON  UMKEHROSMOSE  UND 
ELEKTRODIALYSE  AM  BEISPD3L  DER 
NTTRAT-ENTFERNUNG  AUS  GRUNDWAES- 
SERN), 

Technische  Hochschule  Aachen  (Germany,  F.R.). 
Inst,  fuer  Verfahrenstechnik. 
For  primary  bibliographic  entry  see  Field  3A. 
W87-06011 


REVIEW  OF  THE  ISRAELI  TECHNICAL  COM- 
MITTEE FOR  ASBESTOS, 

Tel-Aviv  Univ.  (Israel).  Research  Inst,  for  Envi- 
ronmental Health. 

For  primary   bibliographic   entry  see  Field   5G. 
W87-06015 


DRINKING-WATER     AND     SANITATION:     A 
VILLAGE  IN  ACTION, 

Ban  Phai  District  Hospital  (Thailand). 

For  primary  bibliographic   entry  see   Field   5G. 

W87-O6016 


OCCURRENCE  AND  BIOLOGICAL  ACTIVITY 
TESTING  OF  PARTICULATES  IN  DRFNKING 
WATER, 

McCrone  Environmental  Services,  Inc.,  Norcross, 
GA. 

J.  R.  Millette,  P.  J.  Clark,  R.  L.  Boone,  and  M.  T. 
Rosenthal. 

Bulletin  of  Environmental  Contamination  and 
Toxicology  BECTA6,  Vol.  38,  No.  1,  p  1-8,  Janu- 
ary 1987.  1  fig,  1  tab,  16  ref. 

Descriptors:  'Drinking  water,  'Water  analysis, 
•Particulate  matter,  'Biological  properties,  'Sus- 
pended solids,  'Turbidity,  'Electron  microscopy, 
Monitoring,  Water  treatment  facilities,  Microsco- 
py, Asbestos,  Surveys,  Public  health. 

Drinking  water  samples  collected  by  local  water 
utilities  were  tested  by  electron  microscopy  for 
asbestos  and  other  particles  contributing  to  turbidi- 
ty. The  asbestos  type  found  most  frequently  was 
chrysotile.  Significant  numbers  of  attapulgite  fibers 
(palygorskite  clay)  and  some  halloysite  clay  fibers 
were  found  in  some  systems.  Fibers  of  biological 
origin  were  also  found.  Analyses  of  more  than 
2,000  samples  from  many  parts  of  the  United  States 
suggest  that,  while  some  drinking  waters  do  con- 
tain large  quantities  of  particulates,  most  water 


consumers  do  not  drink  water  containing  large 
numbers  of  elongated  mineral  particulates  having 
lengths  three  times  the  diameter.  (Doria-PTT) 
W87-O6021 


MECHANISM  OF  CHLORAMINE  INACTIVA- 
TION  OF  POLIOVIRUS:  A  CONCERN  FOR 
REGULATORS, 

Hawaii   Univ.   at   Manoa,    Honolulu.    Water   Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06124 


PROBLEMS  AND  RESEARCH  NEEDS  WITH 
SAFE  REUSE  OF  WATER, 

Illinois  Univ.  at  Urbana-Champaign.  Inst,  for  Envi- 
ronmental Studies. 

For  primary  bibliographic  entry  see  Field  3C. 
W87-06154 


NEW  METHOD  TO  DISSOLVE  OZONE  IN 
WATER:  DEEP  U  TUBE, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

E.  Brodard,  J.  P.  Duguet,  J.  Mallevialle,  and  M. 

Roustan. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  9,  p  469-478,  September  1986.  7  fig,  4 

tab,  17  ref. 

Descriptors:  'Water  treatment,  'Deep  U  tube, 
•Ozonation,  'Dissolved  gases,  Disinfection,  Viru- 
cides,  Bactericides,  Organic  matter,  Water  treat- 
ment facilities,  Ozone,  Turbulence,  Pressure,  Per- 
formance evaluation. 

The  deep  U  tube  (DUT),  its  operational  character- 
istics, and  the  results  of  performance  studies  with 
the  DUT  are  described.  The  DUT  works  under 
pressure,  creating  turbulence,  and  is  very  efficient 
for  transfer  of  a  gas  like  ozone  into  a  liquid.  The 
DUT  gives  better  ozone  transfer  than  conventional 
devices  at  a  comparable  level  of  energy  consump- 
tion. Because  the  DUT  is  based  on  a  plug  flow 
mechanism,  it  can  be  equally  efficient  with  shorter 
contact  times.  Conventional  ozonation  columns 
and  U-tubes  were  compared  on  a  pilot  plant  scale 
in  terms  of  dissolution  efficiencies  and  chemical 
and  biological  parameters  of  the  water  receiving 
ozone  treatment.  The  DUT  has  bactericidal  and 
virucidal  effects  comparable  to  those  in  the  classi- 
cal ozone  contactor  and  offers  substantial  improve- 
ments in  the  oxidation  of  organics.  (Rochester- 
PTT) 
W87-06365 


MTXED  ADSORBENTS  FOR  CUOI)  REMOVAL 
FROM  AQUEOUS  SOLUTIONS, 

Banaras  Hindu  Univ.,   Varanasi  (India).   Inst,  of 

Tech. 

K.  K.  Panday,  G.  Prasad,  and  V.  N.  Singh. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  7,  No.  10,  p  547-554,  October  1986.  7  fig,  2 

tab,  22  ref. 

Descriptors:  'Wastewater  treatment,  'Water  treat- 
ment, 'Adsorbents,  'Copper,  'Clays,  Fly  ash, 
Wollastonite,  Hydrogen  ion  concentration,  De- 
sorption,  Cost  analysis,  Metal  complexes,  Freud- 
lich  equation. 

Low-cost  mixed  adsorbents  were  used  to  study  the 
removal  of  Cu(II)  from  aqueous  solutions  of  differ- 
ent concentrations  and  pH.  The  uptake  of  Cu(II) 
was  maximum  with  wollastonite-china  clay,  fol- 
lowed by  fly  ash-wollastonite  and  fly-ash  china 
clay  at  the  same  concentration,  temperature,  and 
pH.  Equilibrium  data  of  various  systems  at  30  C 
and  pH  6.5  fit  well  in  the  Freundlich  equation. 
Removal  of  Cu(II)  increases  with  the  pH  of  the 
solution  and  is  maximum  at  pH  8.0.  Significant 
desorption  of  Cu(II)  from  the  surfaces  of  mixed 
adsorbents  was  noted  at  pH  2.0.  (Author's  abstract) 
W87-O6370 


RECOVERY,  RECYCLE  AND  REUSE  OF  IN- 
DUSTRIAL WASTES, 
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WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 


Water  Treatment  and  Quality  Alteration— Group  5F 


Illinois  Inst,  of  Tech.,  Chicago.  Pritzker  Dept.  of 

Environmental  Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-06445 


WATER  TREATMENT  SPECIFICATION 
MANUAL, 

Metropolitan  Refining  Co.,  Long  Island  City,  NY. 
F.  Rosa. 

McGraw-Hill  Book  Company,  New  York,  New 
York.  1985.  207  p,  77  fig,  15  ref. 

Descriptors:  'Water  treatment,  'Standards, 
•Manuals,  Algaecides,  Recirculating  water  sys- 
tems, Chemical  treatment,   Biological  treatment. 

The  objective  of  this  book  is  to  provide  consulting 
firms,  professional  engineers,  mechanical  contrac- 
tors and  direct  clients  with  the  means  for  solving 
water  treatment  problems,  while  at  the  same  time 
using  minimal  chemistry  to  illustrate  its  points.  Up 
till  now,  design  engineers  wanting  sets  of  specs  and 
drawings  for  projects  requiring  water  treatment 
had  to  utilize  sets  already  existing,  altering  them  to 
meet  the  new  conditions.  The  engineers  may  have 
also  contacted  water  treatment  firms  to  supply 
specifications  for  the  proposed  projects,  which 
guidelines  probably  were  very  specific  and  tended 
to  limit  the  engineers  to  the  use  of  particular 
programs  and  at  times  unique  chemical  feed  equip- 
ment unavailable  elsewhere.  But  with  the  help  of 
this  book  design  engineers  can  specify  nonproprie- 
tary water  treatment  programs  for  clients  and  feel 
confident,  if  the  specs  are  met,  that  the  clients  will 
be  pleased.  The  drawings  used  to  illustrate  the 
manual,  based  on  extensive  field  experience,  try  to 
eliminate  those  water  treatment  call-back  problems 
that  can  sour  engineer-client  relationships.  Prob- 
lems such  as  a  fouled  closed  recirculating  water 
system,  bacterial  activity  in  open  recirculating  sys- 
tems, boiler  flooding,  and  choosing  from  among 
the  multiplicity  of  'chemical  soups'  on  the  market 
are  discussed.  (Lantz-PTT) 
W87-06447 


ANALYTICAL  ASPECTS  OF  OZONE  TREAT- 
MENT OF  WATER  AND  WASTEWATER. 

For  primary  bibliographic  entry  see  Field   5D. 
W87-06492 


APPLICATIONS  OF  OZONE  IN  WATER  AND 
WASTEWATER  TREATMENT, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-06493 


REQUntEMENTS  FOR  ANALYTICAL  PROCE- 
DURES AND  METHODOLOGDZS  IN  THE 
OZONE  TREATMENT  OF  WATERS  AND 
WASTEWATERS, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06494 


INTRODUCTION  TO  THE  CHEMICAL  REAC- 
TIONS OF  OZONE  PERTINENT  TO  ITS 
ANALYSIS, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-06495 


METHODS  OF  DETERMINATION  OF  OZONE 
IN  AHt  AND  IN  WATER, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry  see  Field   5D. 
W87-06496 


ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TION, 

North  Carolina  Univ.  at  Chapel  Hill. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-06497 


DETAILED  COMPARISON  OF  ANALYTICAL 
METHODS  FOR  RESIDUAL  OZONE  MEAS- 
UREMENT, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-06498 


ANALYSIS  OF  OZONE  IN  AQUEOUS  SOLU- 
TIONS USING  A  MODIFIED  IODOMETRIC 
TECHNIQUE  WITH  AS(IH), 

Vanderbilt  Univ.,  Nashville,  TN.  Dept.  of  Chemi- 
cal Engineering. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-06499 


DETERMINATION  OF  OZONE  AND  CHLO- 
RINE DIOXIDE  IN  WATER  BY  THE  INDIGO 
METHOD, 

Eidgenoessische  Anstalt   fuer  Wasserversorgung, 

Abwasserreinigung   und   Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06500 


DETERMINATION  OF  OZONE  IN  WATER  BY 
THE  INDIGO  METHOD;  A  SUBMITTED 
STANDARD  METHOD, 

Eidgenoessische   Anstalt  fuer  Wasserversorgung, 

Abwasserreinigung   und  Gewaesserschultz,   Due- 

bendorf  (Switzerland). 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06501 


MEASUREMENT  OF  RESIDUAL  OZONE  IN 
WATER  -  SPECIFICITY  AND  AUTOMATION, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06502 


TECHNIQUE  OF  CONTINUOUS  ELECTRO- 
CHEMICAL MEASUREMENT  OF  RESIDUAL 
ACTTVE  OXIDANTS  (RAO)  IN  WATERS, 

Compagnie  Intercommunale  Bruxelloise  des  Eaux 

(Belgium). 

For  primary  bibliographic  entry   see  Field   5D. 

W87-06503 


MEASUREMENT     AND     REGULATION     OF 
OZONE  IN  THE  PRESENCE  OF  CHLORINE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic  entry   see   Field   5D. 
W87-06504 


DETERMINATION  OF  RESIDUAL  OZONE  IN 
WATER  AND  MIXTURES  OF  OZONE  WITH 
FREE  AND  COMBINED  CHLORINE,  CHLO- 
RTOE  DIOXIDE,  AND  CHLORITE, 

For  primary  bibliographic  entry  see  Field  5D. 
W87-06505 


PHOTOMETRIC  DETERMINATION  OF 
OZONE  AT  LOW  CONCENTRATIONS  WITH 
DIETHYL-P-PHENYLENEDIAMINE, 

Miami  Univ.,  Oxford,  OH.  Dept.  of  Chemistry. 
For  primary  bibliographic  entry  see  Field  5D. 
W87-06506 


OZONE  MEASUREMENT  IN  WATER  TREAT- 
MENT PLANTS:  COMPARISON  OF  THE  DPD 
AND  INDIGO  METHODS, 

Kernforschungszentrum  Karlsruhe  G.m.b.H.  (Ger- 
many, F.R.).  Inst,  fuer  Radiochemie. 
E.  Gilbert,  and  J.  Hoigne. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  245-255,  9  tab,  10  ref. 

Descriptors:  *Water  treatment,  *Water  treatment 
facilities,  *Ozone,  *Water  quality  control,  'Chemi- 
cal analysis,  *DPD  method,  'Indigo  method,  Pho- 
tometry, Ozonation,  Drinking  water,  Manganese, 
Indigo  trisulfonate. 


The  indirect  photometric  determination  of  low 
ozone  concentrations  in  water  using  the  DPD 
method  (diethyl-p-phenylenediamine  reagent)  was 
tested  and  compared  with  the  indigo  method 
(indigo  trisulfonate  reagent)  during  workshops  at 
five  water  treatment  plants.  Ozone  determinations 
in  the  range  0.02  to  1.2  mg/L  were  performed 
using  waters  of  varying  quality  Qake  water, 
groundwater,  manganese-containing  groundwater, 
etc.).  Both  methods  were  easy  to  perform  and  gave 
consistent  results  for  all  the  drinking  waters  when 
appropriate  procedures  were  used  for  waters  of 
high  manganese  content.  The  advantages  and  dis- 
advantages of  the  two  methods  are  compared.  (See 
also  W87-06492)  (Author's  abstract) 
W87-06507 


EVALUATION  OF  ANALYTICAL  METHODS 
FOR  DISSOLVED  OZONE  IN  NATURAL 
WATERS  AND  WASTEWATER, 

North  Carolina  Univ.  at  Chapel  Hill. 

For  primary  bibliographic  entry   see   Field   5D. 

W87-06508 


EXAMPLE    OF    AUTOMATIC    REGULATION 

OF  OZONE  PRODUCTION  -  THE  PLANT  AT 

NANTES  LA  ROCHE  (FRANCE), 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06514 


CONTROL  OF  A  FULLY  AUTOMATED 
OZONE  APPLICATION  SYSTEM, 

Hankin  Environmental  Systems,  Scarborough  (On- 
tario). 

D.  R.  MacKay. 

IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.  1986.  p  375-381,  5  fig. 

Descriptors:  'Water  treatment,  'Ozone,  'Automa- 
tion, 'Water  quality  control,  Ozonation,  Water 
treatment  facilities,  Computers. 

A  fully  automated  system  is  used  to  control  a  two- 
stage  ozonation  system  treating  140,000  cu  m/h 
(6.4  mgd)  of  potable  water  in  a  full-scale  water 
treatment  plant.  A  supervisory  computer  has  a  data 
communications  path  to  each  of  six  ozone  genera- 
tors and  a  direct  link  to  the  ozone  destruct  system. 
Total  ozone  requirement  is  calculated,  the  most 
power-efficient  equipment  configuration  is  select- 
ed, and  the  flow  of  ozone  to  each  contactor  is 
controlled.  In  addition,  graphic  display  of  equip- 
ment status  and  process  variables  is  provided, 
system  events  are  logged,  and  strip  charts  and 
reports  are  produced.  (See  also  W87-06492)  (Au- 
thor's abstract) 
W87-06516 


EDUCATIONAL  INTERVENTION  FOR  AL- 
TERING WATER-SANITATION  BEHAVIORS 
TO  REDUCE  CHILDHOOD  DIARRHEA  IN 
URBAN  BANGLADESH:  I.  APPLICATION  OF 
THE  CASE-CONTROL  METHOD  FOR  DEVEL- 
OPMENT OF  AN  INTERVENTION, 
International  Centre  for  Diarrheal  Disease  Re- 
search, Dacca  (Bangladesh). 

For  primary  bibliographic   entry   see  Field   5G. 
W87-06541 


EDUCATIONAL  INTERVENTION  FOR  AL- 
TERING WATER-SANITATION  BEHAVIORS 
TO  REDUCE  CHILDHOOD  DIARRHEA  IN 
URBAN  BANGLADESH:  II.  A  RANDOMIZED 
TRIAL  TO  ASSESS  THE  IMPACT  OF  THE 
INTERVENTION  ON  HYGIENIC  BEHAVIORS 
AND  RATES  OF  DIARRHEA, 
International  Centre  for  Diarrheal  Disease  Re- 
search, Dacca  (Bangladesh). 

For  primary  bibliographic   entry   see   Field   5G. 
W87-06542 


INTERIM  PRTVATE  WATER  WELL  REMEDI- 
ATION USING  CARBON  ADSORPTION, 

Warzyn  Engineering,  Inc.,  Madison,  WI. 
D.  W.  Hall,  and  R.  L.  Mumford. 
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Field  5— WATER  QUALITY  MANAGEMENT  AND  PROTECTION 


Group  5F — Water  Treatment  and  Quality  Alteration 


Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  7,  No.  1,  p  77-83,  Winter  1987.  3  fig,  4  tab,  12 
ref. 

Descriptors:  •Petroleum  products,  'Carbon  ad- 
sorption, •  Water  treatment,  'Water  pollution  treat- 
ment, •Gasoline,  'Carbon  filters,  Filter  media,  Hy- 
drocarbons, Field  tests,  Iron,  Seepage. 

Contamination  of  private  wells  by  a  gasoline  sta- 
tion near  Wausau,  Wisconsin  provided  the  oppor- 
tunity to  test  the  ability  of  carbon  adsorption  to 
effectively  treat  well  water  as  an  interim  remedial 
action  while  a  prolonged  investigation  goes  on. 
The  concentrations  and  types  of  organic  com- 
pounds in  the  water  determine  the  cost-effective- 
ness of  using  carbon  adsorption.  Each  organic 
compound  has  a  characteristic  affinity  for  a  par- 
ticular carbon,  which  ultimately  determines  the  life 
of  the  carbon  adsorption  unit  before  replacement  is 
necessary.  Water  quality  testing  for  volatile  organ- 
ics  at  the  private  water  supply  wells  indicated  the 
type  and  concentration  of  gasoline-related  con- 
taminants. The  data  were  used  to  conservatively 
estimate  the  expected  life  of  the  carbon  adsorption 
unit.  Continued  periodic  water  quality  analyses 
determine  the  actual  carbon  life.  The  carbon  ad- 
sorption systems  initially  functioned  beyond  their 
estimated  capacities  and  successfully  removed  or- 
ganics  from  the  affected  water  supplies  (3  1/2 
months  actual  versus  3  months  expected  at  one 
well,  6  months  actual  versus  3  1/2  months  at 
another).  However,  earlier  breakthrough  (2 
months)  occurred  at  the  first  well  after  tank  rota- 
tion. This  experience  pointed  out  the  value  of 
periodic  system  testing,  to  evaluate  effectiveness  or 
to  re-evaluate  carbon  requirements.  In  addition, 
one  well  required  additional  treatment  to  optimize 
effective  adsorption  performance,  and  to  solve  an 
iron  discoloration  and  taste  problem.  (Airone- 
PTT) 
W87-06574 


WATER  REUSE, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary   bibliographic   entry  see   Field   5D. 

W87-06621 


5G.  Water  Quality  Control 


DETERMINISTIC  MODEL  FOR  FORECAST- 
ING LAND  PLANNING  EFFECTS  ON  A  LAKE 
ECOSYSTEM, 

Pavia  Univ.  (Italy).  Dipt,  di  Idraulica  e  Disinquina- 

mento. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05929 


IMPACT  OF  HYPOLIMNETIC  AERATION  ON 
ZOOPLANKTON  AND  PHYTOPLANKTON 
POPULATIONS, 

York  Univ.,  Downsview  (Ontario).  Dept.  of  Biol- 
ogy. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-05938 


NONPOINT-SOURCE  POLLUTION  CON- 
TROL: THE  USDA  POSITION, 

Department  of  Agriculture,  Washington,  DC. 
P.  C.  Myers. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 
Vol.  41,  No.  3,  156-158,  May-June  1986. 

Descriptors:  'USDA,  •Nonpoint  pollution 
sources,  Legislation,  Erosion,  'Water  pollution 
sources,  •Pollution  control,  Foresters,  Environ- 
mental Protection  Agency,  Government  task 
forces,  Government  interrelations,  Water  quality, 
Water  law. 

The  U.S.  Department  of  Agriculture  subscribes  to 
the  policy  developed  by  the  Nonpoint-Source  Task 
Force.  The  policy  calls  for  agencies  to  emphasize 
priority  waters  in  nonpoint-source  control  pro- 
grams. One  way  to  translate  this  policy  into  action 
is  to  establish  priorities  at  the  local  level.  The 
voluntary    complicance    approach    now    used    in 


USDA's  conservation  programs  is  not  perfect,  but 
it  is  far  more  effective  and  less  costly  than  the 
alternative.  Among  federal  agencies,  the  record  of 
cooperation  and  action  is  strong  and  getting 
stronger.  Three  factors  that  could  influence  the 
effectiveness  of  the  program  are:  the  1985  Farm 
Bill,  the  EPA  proposal,  and  reauthorization  of  the 
Clean  Water  Act.  Based  on  the  USDA's  extensive 
water  quality  management  experience  1 1  principles 
for  implementing  any  voluntary  nonpoint-source 
program  are  listed.  (Main-PTT) 
W87-05961 


HEAVY  METALS  IN  LANDFILL  LEACHATE, 

Geraghty  and  Miller,  Inc.,  Hackensack,  NJ. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-05988 


BUFFERING  ACID  PRECIPITATES,  REDUC- 
ING SOIL  EROSION,  AND  RECLAIMING 
TOXIC  SOIL  IN  THE  ADVENT  OF  GLOBAL 
HUMAN  CARRYING  CAPACITY, 

State  Univ.  of  New  York  Coll.  of  Environmental 

Science  and  Forestry,  Syracuse. 

R.  Hartenstein. 

International   Journal   of  Environmental    Studies 

IJEVAW,  Vol.  27,  No.  3/4,  p  287-300,  1986.  1  fig, 

3  tab,  76  ref. 

Descriptors:  *Acid  rain,  •Soil  erosion,  'Soil  man- 
agement, 'Carrying  capacity. 

The  earth  may  reach  its  human  carrying  capacity 
within  the  next  2-4  generations.  This  will  likely 
lead  to  (1)  the  application  of  inorganic  fertilizer 
without  simultaneous  addition  of  metastable  forms 
of  organic  molecules;  (2)  the  release  of  inorganic 
nitrogen  and  sulfur  from  fossil  fuel  in  excess  of 
what  can  be  organified  within  soil  and  by  biologi- 
cal organisms;  (3)  production  of  increasing 
amounts  of  livestock  in  response  to  economic 
demand;  and  (4)  landfilling  increasing  amounts  of 
domestic  and  industrial  organic  wastes.  The  objec- 
tive of  this  paper  is  to  advance  several  well  estab- 
lished but  somewhat  obscure  and  heretofore  uncol- 
lated  science  principles  which  could  significantly 
reduce  the  potential  severity  of  the  above  men- 
tioned problems.  Natural  organic  wastes  and  earth- 
worm biotechnology  may  be  used  to  increase  soil 
buffering  capacity  for  acid  precipitants,  amend 
arable  soil  to  reduce  its  tendency  toward  erosion, 
and  reclaim  certain  portions  of  land  presently  de- 
sertified  due  to  toxic  soil  conditions.  (Author's 
abstract) 
W87-05992 


SUCCESSION  THEORY,  EUTROPHICATION, 
AND  WATER  QUALITY  MANAGEMENT, 

Loyola  Univ.  of  Chicago,  IL.  Dept.  of  Natural 

Science. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05994 


RESPONSE  OF  AQUATIC  VEGETATION  TO 
SEDIMENTATION  DOWNSTREAM  FROM 
RIVER  CHANNELISATION  WORKS  IN  ENG- 
LAND AND  WALES, 

Freshwater     Biological     Association,     Wareham 

(England).  River  Lab. 

A.  Brookes. 

Biological  Conservation  BICOBK,  Vol.  38,  No.  4, 

p  351-367,  December  1986.  6  fig,   1  tab,  58  ref. 

Natural    Environment   Research   Council   CASE 

studentship  GT4/80/AAPS/44. 

Descriptors:  'Sediment,  'Channeling,  'Rooted 
aquatic  plants,  Canal  construction,  Silt. 

Aquatic  vegetation  was  measured  at  four  sites  of 
river  channelization  works:  Wallop  Brook  and 
Ober  Water,  both  in  Hampshire,  the  River  Wyle  in 
Wiltshire,  and  the  River  Cale  in  Somerset.  Physi- 
cal factors  determine  the  nature  and  extent  of 
downstream  deposition  of  sediment  arising  during 
construction.  Depending  on  the  depth  of  the  sedi- 
ment, individual  plant  species  may  respond  either 
by  varying  their  rooting  levels  or  by  becoming 
smothered.  The  suspended  sediment  released  was 
silt  and  did  not  abrade  plant  parts.  Post-constnic- 


tion  deposits  were  a  short-term  phenomenon,  being 
washed  out  during  flood  events,  thereby  facilitat- 
ing recovery  of  vegetation.  Recommendations  for 
minimizing  the  impact  of  sedimentation  due  to 
construction  include  limiting  disruption  to  the  bed 
and  bank;  minimizing  the  volume  of  excavation; 
carefully  selecting  the  time  of  year  when  the  work 
is  performed;  and  rapidly  plugging  the  old  channel 
at  a  site  of  channel  realignment.  (Airone-PTT) 
W87-O6O02 


REVIEW  OF  THE  ISRAELI  TECHNICAL  COM- 
MITTEE FOR  ASBESTOS, 

Tel-Aviv  Univ.  (Israel).  Research  Inst,  for  Envi- 
ronmental Health. 
S.  Brenner,  and  Z.  Anavi. 

American  Journal  of  Industrial  Medicine  AJIMD8, 
Vol.  10,  No.  5/6,  p  527-532,  1986.  1  tab,  4  ref,  3 
append. 

Descriptors:  'Institutions,  'Reviews,  'Israel, 
•Public  health,  'Asbestos,  'Water  pollution,  'Air 
pollution,  Standards,  Monitoring,  Dusts,  Wastes, 
Drinking  water. 

The  concern  of  the  Israeli  public  regarding  the 
health  hazards  of  asbestos  has  led  to  the  formation 
of  a  government  body  responsible  for  finding  solu- 
tions to  the  problem.  This  body  was  formed  in 
1983  as  a  National  Medical  Committee  and  includ- 
ed representatives  from  government  and  the  pri- 
vate sector.  The  Israeli  Technical  Committee  for 
Asbestos,  a  subsidiary  of  the  Committee,  deals 
with  the  technical  aspects  of  asbestos  and  other 
dust  hazards.  The  major  activities  of  the  Technical 
Committee  during  the  past  two  years  are  reviewed. 
During  this  period,  this  committee  has  held  ten 
meetings  and  has  conducted  a  preliminary  study  on 
problems  of  silica.  The  main  objective  was  to 
perform  periodic  reviews  of  technical  paragraphs 
of  the  regulations  and  to  suggest  amendments 
based  on  international  reports  and  local  observa- 
tions. Topics  discussed  in  the  review  include  stand- 
ards for  the  working  and  public  environments, 
emission  standards,  asbestos-cement  fibers  in  drink- 
ing water,  substitutes  for  asbestos,  and  asbestos 
waste.  (Author's  abstract) 
W87-06015 


DRINKING-WATER  AND  SANITATION:  A 
VDLLAGE  IN  ACTION, 

Ban  Phai  District  Hospital  (Thailand). 

A.  Menaruchi. 

World  Health  Forum  WHFODN,  Vol.  7,  No.  3,  p 

303-306,  1986. 

Descriptors:  'Drinking  water,  'Sanitation,  'Thai- 
land, 'Case  studies,  'Public  health,  'Project  plan- 
ning, 'Water  quality  management,  Social  aspects, 
Planning,  Public  participation,  Public  policy,  Eco- 
nomic aspects. 

A  comparative  study  on  the  effectiveness  of  a 
project  for  improving  drinking  water  supplies  and 
sanitation  facilities  was  undertaken  in  two  Thai 
villages.  The  aims  of  the  study  were  (1)  to  establish 
a  village  sanitation  cooperative  fund;  (2)  to  devel- 
op the  necessary  management  skills  among  the 
villagers;  (3)  to  train  village  craftsmen  to  construct 
the  required  facilities;  (4)  to  evaluate  the  effective- 
ness of  the  development  model;  and  (5)  to  judge 
the  results  of  the  project.  After  nine  months,  im- 
provements were  found  in  the  knowledge,  atti- 
tudes, and  practices  of  the  people  in  the  experimen- 
tal village  relative  to  the  control  village.  The  most 
significant  differences  were  in  the  numbers  of  new 
water-storage  jars  and  water-seal  latrines;  personal 
hygiene  was  less  affected.  Follow-up,  supervision, 
and  evaluation  of  the  craftmen's  work  was  found 
to  be  very  important.  Success  of  the  project  was 
found  to  depend  on  income  levels,  the  relationships 
between  villagers  and  government  health  workers, 
and  training  and  motivation  of  the  villagers. 
(Doria-PTT) 
W87-06016 


CURXENT  AND  FUTURE  ENVIRONMENTAL 
ISSUES  AS  SEEN  FROM  THE  PRP/ATE 
SECTOR, 
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ABC  Research  Corp.,  Gainesville,  FL. 

W.  L.  Brown. 

Cereal  Foods  World  CWFODA,  Vol.  31,  No.  11, 

p  800-802,  November  1986.  14  ref. 

Descriptors:  •Environmental  management,  •Envi- 
ronmental protection,  'Planning,  'Water  policy, 
•Water  quality  standards,  *Crop  production, 
•Public  policy,  Environmental  policy,  Food  proc- 
essing industry,  Recycling,  Standards,  Sanitation, 
Water  quality  management,  Pathogenic  bacteria, 
Bacteria. 

Chemical  and  microbial  environmental  problems 
related  to  the  food  industry  are  reviewed;  these 
include  groundwater,  raw  materials,  by-products, 
and  a  total  systems  approach  for  improving  envi- 
ronmental controls  in  the  food  industry.  Topics 
covered  include  nitrate  contamination  of  water, 
pesticide  residues  in  food  and  in  the  environment, 
food-borne  diseases,  groundwater  protection, 
better  use  of  raw  materials,  the  use  of  microorga- 
nisms to  convert  waste  products  into  protein  and 
energy,  and  advances  in  biotechnology.  It  is  pre- 
dicted that  the  food  plant  of  the  future  will  be 
highly  automated,  utilizing  reused  water  and  ob- 
taining power  from  a  hydrogen  fuel  cell  or  a  small 
atomic-plant  unit;  plant  waste  will  be  incinerated, 
with  waste  and  heat  being  recycled.  It  is  conclud- 
ed that  the  total  agricultural  production  system 
must  be  analyzed  to  make  significant,  permanent 
changes  in  the  environment.  Recommendations  in- 
clude: (1)  crop  breeding  for  processing  efficiency; 
(2)  development  of  improved,  environmentally 
sound  methods  for  food  plant  cleaning  and  sanitiz- 
ing; (3)  development  of  safe  pest  control  methods; 
and  (4)  new  uses  for  by-products,  leading  to  zero 
waste  discharge.  (Doria-PTT) 
W87-06019 


USE  OF  SEVEN  ON  ESTUARENE  OYSTER 
BEDS  EN  TILLAMOOK  BAY,  OREGON, 

A.  B.  Bakalian. 

Coastal  Zone  Management  Journal  CZMJBF,  Vol. 

13,  No.  1,  p  49-83,  1985.  138  ref. 

Descriptors:  'Legal  aspects,  'Regulations,  'Legis- 
lation, 'Federal  jurisdiction,  'State  jurisdiction, 
•Pesticides,  *Sevin,  'Environmental  effects,  'En- 
vironmental protection,  'Estuarine  environment, 
'Estuaries,  'Oysters,  'Tillamook  Bay,  Environ- 
ment, Protection,  Tides,  Oregon,  Spraying. 

The  various  federal  and  state  regulatory  schemes 
were  examined  in  relation  to  the  direct  application 
of  pesticides  on  estuarine  tidelands,  that  part  of 
estuaries  covered  and  uncovered  by  the  ebb  and 
flow  of  tides.  The  proposed  use  of  cabaryl  80 
(Sevin)  on  the  Tillamook  Bay  oyster  tidelands  to 
control  alleged  infestations  of  mud  shrimp  and 
ghost  shrimp  was  examined.  Federal  pesticide  con- 
trol laws  in  relation  to  a  state's  authority  to  sanc- 
tion alternative  uses  of  a  federally  registered  pesti- 
cide were  discussed.  Oyster  cultivation  practices  in 
Tillamook  Bay  and  the  authority  of  the  Oregon 
Fish  and  Wildlife  Commission,  its  1982  decision  to 
allow  the  use  of  Sevin,  and  the  subsequent  appeals 
by  three  environmental  organizations  to  the 
Oregon  Supreme  Court  were  reviewed.  The  role 
of  the  public  trust  doctrine  in  Oregon's  estuaries  is 
explored  regarding  the  extent  to  which  that  doc- 
trine may  be  applied  to  protect  estuarine  resources. 
A  parallel  land-use  issue  that  culminated  in  a  1984 
Oregon  Court  of  Appeals  decision  prohibiting  any 
spraying  based  on  the  Commission's  failure  to 
comply  with  the  inventory  provisions  of  Goal  16 
of  Oregon's  Coastal  Goals  regarding  the  protec- 
tion of  estuarine  resources  was  examined.  (Au- 
thor's abstract) 
W87-06075 


DESIGN  OF  A  DRJNKTNG  WATER  QUALITY 
MONTTORENG  PROGRAM, 

Massachusetts  Univ.,  Amherst.  Water  Resources 
Research  Center. 

P.  J.  Godfrey,  A.  Ruby,  O.  T.  Zajicek,  S.  J. 
DeFrancesco,  and  M.  Sutherland. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  112439/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Completion  report  for  a  project  funded  by 


the  Massachusetts  Department  of  Environmental 
Quality  Engineering.  Publication  No.  154,  August 
1986.  Ill  p,  7  fig,  10  tab,  57  ref,  append. 

Descriptors:  'Acidic  water,  'Drinking  water, 
'Leaching,  'Water  supply  systems,  'Chemical 
properties,  'Monitoring,  'Massachusetts,  Pipes, 
Acid  rain,  Acid  streams,  Acidity,  Water  proper- 
ties, Water  distribution,  Municipal  water,  Chemical 
analysis. 

The  impact  of  acid  deposition  on  drinking  water 
quality  has  received  little  attention  by  the  national 
acid  deposition  research  program.  Yet  acid  deposi- 
tion may  impair  drinking  water  by  depositing  con- 
taminants in  surface  water  supplies,  leaching  con- 
taminants from  supply  watersheds,  or  corroding 
distribution  systems,  and  consequently,  dissolving 
contaminants  into  drinking  water.  A  review  of  the 
existing  literature  on  the  impacts  of  acid  deposition 
and  the  effect  of  acidic  water  on  drinking  water 
quality  has  revealed  that  the  majority  of  surface 
water  supplies  in  Massachusetts  are  vulnerable  to 
acidification,  that  surface  water  supplies  have  ex- 
perienced historical  losses  of  acid  neutralizing  ca- 
pacity, and  that  the  primary  potential  cause  of 
acidification-related  water  quality  degradation  of 
household  drinking  water  is  the  corrosion  of  water 
supply  distribution  pipes.  This  report's  conclusions 
are  based  primarily  on  a  review  of  the  findings  of 
the  Acid  Rain  Monitoring  Project  of  the  Massa- 
chusetts Water  Resources  Research  Center,  the 
work  of  Taylor  et  al  (1985)  on  historical  changes  in 
acidity  of  34  Massachusetts  Water  supplies,  an 
investigation  of  158  Massachusetts  municipal 
drinking  waters  using  the  Langelier  Agressive 
Index,  by  Zajicek  (1981),  Francis  et  al's  1984  Na- 
tional Statistical  Assessment  of  Rural  Water  Con- 
ditions, and  the  records  of  the  Lawrence  Experi- 
ment Station.  (Kaynor-U.MA) 
W87-06077 


NITROGEN  FERTILIZER  MANAGEMENT  TO 
REDUCE  WATER  POLLUTION  POTENTIAL, 

Illinois    Univ.    at    Urbana-Champaign.    Dept.    of 

Agronomy. 

R.  G.  Hoeft,  S.  E.  Hollinger,  and  R.  M.  Vanden 

Heuvel. 

Avaiable  from  the  National  Technical  Information 

Service,  Springfield,  VA  22161,  as  PB87  131793/ 

AS,  A02  in  paper  copy,  A01  in  microfiche.  Illinois 

State  Water  Survey  Division,  Champaign,  Climate 

and  Meteorology  Section,  SWS  Contract  Report 

395,  June  1986,  11  p,  11  tab,  1  ref.  Contract  No.  14- 

08-0001-G1015,  Project  No.  USGS  G1015-06. 

Descriptors:  'Groundwater  pollution,  'Nitrogen 
loss,  'Water  pollution  control,  Leaching,  Denitrifi- 
cation,  Illinois,  Excess  rainfall,  Rainfall  intensity, 
Soil  moisture  levels. 

Both  environmental  and  economic  concerns  have 
resulted  in  renewed  interest  in  the  potential  for 
nitrogen  loss  under  various  climate  conditions.  Ex- 
periments were  conducted  at  three  locations  in 
Illnois  to  evaluate  the  effect  of  soil  type,  nitrogen 
rate,  and  excessive  soil  moisture  levels  on  the 
potential  for  nitrogen  loss.  Addition  of  10  cm  of 
excessive  water  during  the  early  part  of  the  grow- 
ing season  resulted  in  N  loss  estimates  of  about  20 
kg/ha  on  a  silty  clay  loam  at  DeKalb  and  a  sand  at 
Havana.  Increasing  the  excess  water  levels  to  15 
cm  increased  the  N  loss  to  50  to  70  kg/ha  at  the 
same  two  locations,  respectively.  Since  excessive 
rains  in  the  fall  prevented  the  collection  of  soil 
samples  to  use  in  monitoring  nitrogen  movement, 
conclusive  results  are  not  available  to  indicate  the 
relative  magnitude  of  loss  from  leaching  and  deni- 
trification  at  these  two  locations.  However,  it  is 
likely  that  a  majority  of  the  loss  at  the  Havana  site 
would  have  been  through  leaching,  whereas  at  the 
DeKalb  site  most  of  the  loss  was  probable  due  to 
denitrification.  (Hoeft-IL  S  Water  Survey) 
W87-06094 


CHARACTERIZATION  OF  A  LANDFILL-DE- 
RIVED CONTAMTNANT  PLUME  EN  GLACIAL 
AND  BEDROCK  AQUIFERS,  NE  ILLINOIS, 

Northern  Illinois  Univ.,  De  Kalb.  Dept.  of  Geolo- 
gy- 
For  primary  bibliographic  entry  see  Field  5B. 
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W87-06095 


ROLE  OF  STREAMBED  BIOFILMS  EN  THE 
REMOVAL  OF  BIODEGRADABLE  CONTAMI- 
NANTS FROM  SHALLOW  STREAMS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

C.  J.  Gantzer,  B.  E.  Rittmann,  and  E.  E.  Herricks. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131744/ 
AS,  Price  codes:  A06  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  UIUC-WRC-86-203,  WRC  Research 
Report  No.  203,  September  1986.  Project  No.  S- 
098-ILL. 

Descriptors:  'Biodegradation,  'Biofilms,  'Mass 
transport,  'Simulation,  Artificial  streams,  Kinetic 
models,  Shallow  streams,  Water  quality  models. 

Biological  activity  in  shallow  streams  is  dominated 
by  biofilms  which  are  attached  to  the  surfaces  of 
the  streambed.  Although  biofilm  kinetic  models  are 
well  developed  and  are  successfully  applied  to 
biological  treatment  process,  they  cannot  be  ap- 
plied directly  to  predict  water  quality  in  shallow 
streams,  because  the  area  and  mass-transport  as- 
pects of  streambed  biofilms  are  complicated  and 
not  defined.  Therefore,  the  main  purpose  of  this 
study  was  to  develop  area  and  mass-transport  func- 
tions for  cobble  and  conduct  kinetic  experiments 
on  the  biofilm  utilization  of  an  easily  degraded 
sugar.  Media  size  (i.e.,  cobble  or  gravel)  and  flow 
velocity  were  varied  over  a  wide  range  of  values 
typical  to  shallow  streams.  Water  velocity  had 
short-term  and  long-term  effects  on  the  rate  of 
contaminant  removal.  The  short-term  effects  were 
related  to  increased  mass-transport  kinetics  for 
higher  flow  velocities,  while  the  long-term  effects 
also  included  increased  surface  colonization  by 
biofilm.  The  cobble  streambed  was  more  sensitive 
to  short-term  changes  in  water  velocity  than  was 
the  gravel  bed,  and  it  gave  faster  removal  kinetics. 
Equations  to  predict  the  mass  transfer  coefficients 
were  appropriate  for  more  than  one  bioflm  com- 
munity, as  long  as  the  same  medium  size  was  used. 
The  simulations  from  the  water  quality  models 
containing  the  biofilm  reaction  term  were  marked- 
ly different  from  the  simulations  from  traditional 
water-quality  models  that  use  only  suspended-or- 
ganism kinetics.  (Stout-IL  Water  Res  Ctr) 
W87-06098 


MULTICRITERIA  MANAGEMENT  OF 
GROUNDWATER  QUALITY  UNDER  UNCER- 
TAJJNTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

J.  W.  Eheart,  and  A.  J.  Valocchi. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131728/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Illinois  Water  Resources  Center,  Urbana- 
Champaign,  UIUC-WRC-86-201,  WRC  Research 
Report  No.  201,  1986.  40  p,  8  fig,  6  tab,  30  ref. 
Contract  No.l4-08-0001-G904,  Project  No.  USGS 
G904-03. 

Descriptors:  'Groundwater  pollution,  'Ground- 
water management,  'Risks,  'Stochastic  processes, 
Mathematical  models,  Groundwater  quality, 
Aquifers,  Marginal  Sensitivity  Technique,  Parame- 
ter Configuration  Technique. 

The  primary  purpose  is  to  incorporate  parameter 
uncertainty  into  the  development  of  multicriteria 
planning  and  management  tools  for  groundwater 
quality  problems.  Two  different  stochastic  man- 
agement tools  have  been  developed  in  this 
project~The  Marginal  Sensitivity  Technique 
(MST),  and  the  Parameter  Configuration  Tech- 
nique (PCT).  The  former  technique  designs  a  'best' 
pumping  scheme  with  respect  to  cost  and  parame- 
ter sensitivity  and  determines  the  tradeoff  between 
these  two  criteria.  The  latter  technique  seeks  to 
identify  unfavorable  (but  physically  plausible)  spa- 
tial distributions  of  groundwater  parameters.  The 
MST  has  been  applied  to  a  simple  hypothetical 
problem  involving  uniform  flow  through  a  two 
dimensional,    homogeneous    aquifer.    The    MST 
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shows  that  it  is  possible  to  increase  pumping  (i.e., 
cost)  in  such  a  way  so  as  to  manipulate  the  ground- 
water system  into  states  of  low  sensitivity  to  pa- 
rameter changes.  A  hypothetical  example  problem 
was  constructed  to  illustrate  the  use  of  the  PCT. 
Two  pumpout  schemes  were  designed,  under  the 
assumption  of  uniform  transmissivity;  one  scheme 
was  based  on  one  extraction  well,  the  other  on  one 
extraction  and  one  injection  well.  The  least-cost 
design  (pumping  scheme)  of  each  was  then  subject- 
ed to  a  PCT-generated  transmissivity  field.  For  the 
data  set  used,  the  least-cost  one-well  scheme  cap- 
tured 85%  of  the  contaminant  and  the  two-well 
design  captured  86%.  (Stout-ILWR) 
W87-06099 


URBAN  STORM  RUNOFF  IN  HAW  An, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water  Re- 
sources Research  Center. 
For  primary  bibliographic  entry  see  Field  5B. 
W87-06106 


UTILIZATION  OF  FLEXIBLE  MEMBRANE 
TO  IMPOUND  RUNOFF  WATER  IN  RECEIV- 
ING COAST  FOR  WATER  CONSERVATION 
AND  QUALITY  CONTROL, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-06116 


CHEMICAL  PROCESSES  IN  LAKES. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06126 


LAKE  RESTORATION, 

Eidgenoessische  Technische  Hochschule,  Zurich 

(Switzerland). 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06142 


EFFECTS  OF  LIMING  AND  FERTJXIZER  AP- 
PLICATIONS TO  ACID  SULFATE  SODLS  FOR 
IMPROVEMENT  OF  RICE  PRODUCTION  IN 
THADLAND, 

Ministry  of  Agriculture  and  Cooperatives,  Bang- 
kok (Thailand).  Dept.  of  Land  Development. 
C.  Charoenchamratcheep,  B.  Tantisira,  P. 
Chitnuson,  and  V.  Sin-Aiem. 
IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
157-171,  6  tab,  10  ref. 

Descriptors:  'Soil  reclamation,  *Soil-water-plant 
relationships,  'Water  pollution  effects,  'Acidic 
soils,  'Acid  sulfates,  *Rice,  'Thailand,  Agricul- 
ture, Lime,  Fertilizers,  Ammonium  sulfate,  Phos- 
phates, Marl. 

Acid  sulfate  soils  cover  quite  a  large  area  in  the 
Central  Plain  of  Thailand  which  is  an  important 
rice  producing  region  of  the  country.  As  a  result  of 
the  low  pH  and  the  low  fertility  of  these  soils,  rice 
yields  are  very  low  to  low.  To  increase  rice  pro- 
duction and  to  maximize  the  net  profit,  improve- 
ment of  acid  sulfate  soils  by  liming  and  fertilizer 
applications  was  studied  and  the  results  are  report- 
ed in  this  paper.  In  moderately  acid  soils,  Maha 
Phot  and  Ayutthaya  series,  application  of  marl  had 
little  effect  on  yield.  Applying  ammonium  sulfate 
alone  (150  kg/ha)  or  with  Thai  rock  phosphate 
(1.250  kg/ha)  tended  to  give  a  high  yield.  Either 
marl  at  6.25  to  12.5  tons/ha  with  ammonium  phos- 
phate at  187.5  kg/ha  or  ammonium  sulfate  alone 
may  be  applied  to  maximize  net  profit.  In  the 
severely  acid  Rangsit  soil,  rice  responded  strongly 
to  marl  (6.25  to  18.75  tons/ha)  with  ammonium 
phosphate  (187.5  kg/ha).  A  similar  response  was 
obtained  with  6.25  to  12.5  tons/ha  of  marl,  1250 
kg/ha  of  Thai  rock  phosphate  and  150  kg/ha  of 
ammonium  sulfate.  TTie  maximum  profit  obtained 
from  these  treatments  depended  upon  the  price  of 
fertilizers  and  also  fertility  of  soils.  In  the  extreme- 
ly acid  Rangsit  soil  -  very  acid  phase,  an  applica- 
tion of  6.25  to  12.5  tons/ha  of  marl,  1250  kg/ha  of 
Thai  rock  phosphate  and  1 50  kg/ha  of  ammonium 


sulfate  or  12.5  tons/ha  of  marl  with  187.5  kg/ha  of 
ammonium  phosphate  gave  the  highest  yield  re- 
sponse and  the  maximum  profit.  In  all  soils  at  all 
locations,  the  results  indicate  that  liming  plays  a 
significant  role  in  increasing  the  efficiency  of  fertil- 
izers. (See  also  W87-06162)  (Lantz-PTT) 
W87-06171 
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Field  experiments  were  conducted  in  three  series 
of  acid  sulfate  soils  which  varied  in  soil  acidity  and 
land  capability  classes  for  paddy.  In  an  extremely 
acid  soil,  application  of  both  marl  and  fertilizers 
greatly  increased  grain  yield  of  rice,  and  produced 
a  significant  increase  in  profit.  In  a  severely  acid 
soil,  marl  alone  gave  no  significant  effect  on  total 
yield  over  four  years,  but  in  some  years  there  were 
indications  that  liming  is  beneficial  for  the  soil. 
This  needs  to  be  studied  in  relation  to  climatic 
patterns.  Liming  the  soil  at  the  rate  of  3. 1  tons/ha 
with  fertilizers  gave  the  highest  profit.  In  a  moder- 
ately acid  sulfate  soil,  fertilizers  alone  are  enough 
for  improving  yields.  However,  marling  the  soil  at 
the  rate  of  3.1  tons/ha  together  with  fertilizers  was 
superior  over  application  of  fertilizers  alone,  and 
gave  the  highest  profit.  The  extra  money  revenue 
could  cover  the  cost  of  marling.  (See  also  W87- 
06162)  (Lantz-PTT) 
W87-06172 
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In  Vietnam  acid  sulfate  soils  cover  over  2  million 
ha  in  the  Mekong  Delta  in  the  South  and  over 
200,000  ha  in  the  Delta  of  the  Red  River  in  the 
North.  Rock  phosphate  is  mined  from  large  depos- 
its at  Lao  Cai  in  the  North  and  has  been  tried  there 
as  fertilizer  for  paddy  production  on  various  soils 
since  1960,  with  positive  results  on  acid  soils  low  in 
phosphorus,  especially  on  acid  sulfate  soils.  On  the 
acid  sulfate  soils,  low  grade  Lao  Cai  phosphate 
gives  a  strong  residual  effect  which  is  explained  by 
the  formation  of  iron  hydroxide  coatings  on  its 
microcrystalline  grains.  Since  1975  the  Lao  Cai 
phosphate  has  been  introduced  successfully  in 
paddy  production  on  acid  sulfate  soils  in  the 
Mekong  Delta  as  a  replacement  of  imported  phos- 
phates. Demand  for  Lao  Cai  phosphate  in  the 
South  is  now  increasing  rapidly  and  the  govern- 
ment is  giving  high  priority  to  its  transportation 
and  distribution  as  well  as  to  exploration  for  local 
deposits  of  natural  phosphate.  (See  also  W87- 
06162)  (Lantz-PTT) 
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Field  trials  were  conducted  to  study  the  influence 
of  rice  straw,  lime  and  fertilizers  on  rice  grown  on 
acid  sulfate  soils.  Rice  frequently  shows  iron  toxic- 
ity symptoms  in  unamended  fields,  particularly 
during  the  dry  season.  Lime  application  at  the  rate 
of  2.5  tons/ha  increased  rice  yields  substantially 
through  a  general  improvement  in  crop  growth 
and  plant  nutrient  status.  There  was  a  clear  residu- 
al effect  of  lime  in  the  subsequent  rice  crop.  Incor- 
poration of  crop  residue  increased  dry  matter  pro- 
duction, plant  potassium  content  and  grain  yield. 
There  was  no  residual  effect  of  rice  straw  incorpo- 
ration in  the  subsequent  rice  crop.  Nitrogen,  phos- 
phorus and  potassium  fertilizers  are  needed  for 
maximizing  rice  yields.  Favorable  responses  were 
obtained  with  the  application  of  90  kg  N/ha,  50  kg 
P205/ha  and  40  kg  K20/ha.  In  the  absence  of 
phosphorus  application,  phosphorus  deficiency 
symptoms  were  prevalent  and  caused  a  delay  in 
maturity  of  the  crop  by  about  two  weeks.  Potassi- 
um application  at  the  tillering  stage  of  rice  growth 
increased  rice  grain  yield.  (See  also  W87-06162) 
(Lantz-PTT) 
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The  effects  of  Mn02  (100  kg/ha)  and  CaC03  (5  t/ 
ha)  on  iron  toxicity  symptoms  and  yield  of  IR26 
and  IR43  on  a  flooded  acid  sulfate  soil  were  stud- 
ied in  a  replicated  factorial  experiment  in  a  farm- 
er's field.  The  best  treatment  according  to  symp- 
toms at  4  and  8  weeks  after  transplanting  was  IR43 
(a  moderately  tolerant  variety)  in  the  presence  of 
CaC03  and  Mn02.  The  worst  was  IR26  (a  moder- 
ately susceptible  variety)  in  the  absence  of  CaC03 
and  Mn02.  Analysis  of  variance  of  the  symptoms 
scores  revealed  no  significant  response  to  CaC03, 
a  significant  difference  between  the  two  varieties, 
and  a  highly  significant  positive  response  to  Mn02. 
The  benefits  of  Mn02  are  attributed  to  manganese, 
assisted  by  CaC03,  counteracting  physiologically 
the  toxic  effects  of  excess  iron.  Mn02,  coupled 
with  a  tolerant  variety  and  CaC03,  may  be  an 
inexpensive  ameliorant  for  acid  sulfate  soils.  (See 
also  W87-06162)  (Lantz-PTT) 
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Attempts  to  reclaim  tropical  mangrove  swamps  for 
rice  production  often  have  resulted  in  the  develop- 
ment of  unproductive  acid  sulfate  soils.  In  Senegal 
plant  performance  on  these  soils  is  hampered  by 
strong  acidity,  high  salinity  and  high  levels  of 
inorganic  and  organic  toxins.  The  strategy  for  im- 
proving the  soil  conditions  for  rice  involves  leach- 
ing of  toxins  and  subsequently  minimizing  renewed 
toxin  production  through  stabilization  of  the  elec- 
trochemical situation  in  the  soil.  To  this  end  green 
manure,  lime  and  wood  ash  were  tested  as  amend- 
ments in  leached  acid  sulfate  soil  material  planted 
to  rice  in  the  greenhouse,  with  and  without  pre- 
flooding.  Plant  performance,  nutrient  uptake  and 
kinetics  of  the  soil  solution  were  monitored. 
Leaching  was  more  beneficial  than  any  of  the 
amendments.  Green  manure  and  lime  lead  to 
strong  reduction  and  high  toxin  levels.  Wood  ash 
in  combination  with  preflooding  decreased  the 
levels  of  the  toxins  iron  and  organic  acids.  (See 
W87-06162)  (Lantz-PTT) 
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There  are  at  least  600,000  ha  of  acid  sulfate  soils  in 
the  coastal  plain  of  Senegal.  In  the  Casamance 
area,  in  the  South,  these  soils  are  used  and  re- 
claimed for  rice  production.  Main  constraints  are 
the  availability  of  fresh  water,  toxicities  related  to 
high  salinity  and  acidity,  and  phosphorus  deficien- 
cy. The  topography  facilitates  control  of  water 
levels.  In  response  to  proposals  of  the  organizing 
committee  for  the  Second  International  Symposi- 
um on  Acid  Sulphate  Soils,  Bangkok  1981,  a  facto- 
rial field  experiment  with  two  rice  cultivars,  two 
levels  of  phosphorus  and  three  levels  of  lime,  was 
conducted  in  two  sites  with  acid  sulfate  soils 
during  the  growing  seasons  of  1979  and  1980.  The 
results  were  strongly  influenced  by  drought  and 
salinity  especially  during  1980.  No  effects  of  lime 
on  rice  yields  were  noticed.  Triple  superphosphate 
had  an  overall  beneficial  effect  regardless  of  soil 
differences  and  varieties.  No  significant  differences 
in  grain  yields  between  rice  varieties  were  demon- 
strated. The  modern  short  duration  IR  1529  varie- 
ty suffered  from  salinity  and  its  growing  season 
was  prolonged.  It  is  concluded  that  with  sufficient 
fresh  water  and  correction  of  phosphorus  deficien- 
cy, rice  production  is  feasible  on  acid  sulfate  soils 
in  Senegal.  (See  also  W87-06162)  (Lantz-PTT) 
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In  the  Mekong  Delta  of  Vietnam  an  estimated  60% 
of  the  land  is  affected  by  acid  sulfate  soil  condi- 
tions. By  trial  and  error,  local  rice  farmers  have 
developed  various  management  systems  that  over- 
come or  minimize  the  adverse  soil  conditions.  Two 
popular  and  successful  practices  applied  for  rainfed 


rice  are  described:  (1)  the  intensive  shallow  drain- 
age system,  yielding  up  to  4  t/ha  of  paddy  on 
shallow-developed  and  potential  acid  sulfate  soils, 
and  (2)  the  acid  avoidance  practice  yielding  up  to  6 
t/ha  on  well  developed  acid  sulfate  soils.  (See  also 
W87-06162)  (Lantz-PTT) 
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There  is  a  relationship  between  oil  palm  yields  and 
the  depth  at  which  the  acidic  horizon  occurs. 
Acidic  horizons  below  90  cm  have  virtually  no 
effect  on  palm  yields.  On  the  other  hand,  where 
the  acidic  layers  occur  within  60  cm  of  the  soil 
surface,  yield  levels  will  be  reduced.  In  the  severe- 
ly and  moderately  acid  areas,  yields  improved  ap- 
preciably when  after  a  period  of  deep  drainage,  the 
water  table  was  raised,  with  increases  of  36.3% 
and  17.6%  being  recorded  respectively  in  the  first 
consecutive  four  year  period  after  raising  the 
water  table.  Fortunately,  such  areas  of  severe  acid- 
ity are  usually  discontinuous  and  reclamation  of 
acid  sulfate  areas  as  a  whole  for  oil  palm  cultiva- 
tion, is  highly  economic.  The  recommended  drain- 
age pattern,  with  the  location  of  water  retention 
blocks  at  strategic  points  as  described,  has  im- 
proved the  yield  performance  of  oil  palms  consid- 
erably over  many  years.  It  is  now  envisaged  that 
there  are  relatively  few  problems  with  the  growth 
of  oil  palms  on  acid  sulfate  soils  provided  that  the 
hyritic  horizon  is  not  too  shallow  and  the  areas  do 
not  experience  prolonged  dry  spells.  (See  also 
W87-06162)  (Lantz-PTT) 
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Tidal  lands  of  Indonesia  are  cultivated  on  a  large 
scale.  Spontaneous  or  government-sponsored 
transmigration  and  reclamation  proceed  at  a  very 
fast  rate  at  present.  The  soils  of  tidal  lands  re- 
claimed for  rice  cultivation  in  Indonesia  are  highly 
permeable  and  therefore  have  no  or  only  a  shallow 
water  layer  on  the  fields  during  the  peak  of  the  wet 
season.  Yet  they  have  high  ground  water  tables 
throughout  the  year.  Tidal  irrigation  is  confined 
only  to  areas  close  to  the  rivers.  Deep  flooding  can 
occur  only  where  tidal  action  is  weak  or  absent.  In 
South  and  Central  Kalimantan  experiments  with  a 
rainfed  double  rice  cropping  system  using  drought- 
resistant  varieties  seem  promising.  For  the  tidal 
lands  project,  sponsored  by  the  World  Bank 
(IBRD),  a  short  duration  dryland  crop  after  rice  is 
proposed.  A  gradual  lowering  of  ground  water 
tables  over  the  years  to  improve  conditions  for  the 
dryland  crop  is  probably  necessary.  Preliminary 
observations  in  farmers  fields  indicate  that  such  a 
dryland  crop  is  possible  even  in  potential  acid 
sulfate  soils.  An  additional  positive  effect  of  such  a 
system  is  easier  weed  control.  A  dense  network  of 


shallow  field  ditches  with  automatic  flapgates  to 
control  water  levels  would  provide  the  required 
dry-season  water  management.  Excessive  lowering 
of  the  ground  water  table  at  the  end  of  the  dry 
season  can  be  prevented  by  letting  in  tidal  water 
through  the  flapgate  structure.  Upland  tree  crops 
can  be  grown  well  in  tidal  lands.  By  means  of 
locally  developed  reclamation  and  planting  tech- 
niques, coconu  cultivation  has  become  quite  suc- 
cessful. (See  also  W87-06162)  (Lantz-PTT) 
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The  reclamation  of  acid  sulfate  soils  for  agriculture 
is  generally  considered  to  be  a  slow  process.  The 
productivity  of  brackish  water  fish  ponds  in  these 
soils  also  remains  poor  for  5  to  15  years  after 
construction  or  deepening.  However,  the  water 
management  possibilities  inherent  in  the  operation 
of  brackish  water  fish  ponds  in  tidal  areas  with  a 
dry  season  enable  the  operators  to  reclaim  both  the 
pond  bottoms  and  the  surrounding  dikes  in  one  dry 
season,  without  a  need  for  expensive  chemical 
amendments.  The  procedure  involves  thorough 
drying  and  dry  cultivation  of  the  pond  bottom 
until  it  cracks  to  a  depth  of  about  10-cm,  followed 
by  repeated  inundation  with  saline  or  brackish 
water.  The  water  is  renewed  every  few  days  until 
its  pH  remains  above  5.  The  surrounding  dikes  are 
reclaimed  at  the  same  time.  First,  low  paddy  bunds 
are  built  along  the  edges  of  the  flat  crests  of  the 
dikes  or  a  small  ditch  is  dug  along  the  center. 
Cross  bunds  are  constructed  wherever  the  eleva- 
tion of  the  dike  changes.  Saline  or  brackish  water 
is  then  pumped  into  the  enclosed  shallow  basins  or 
ditches  on  top  of  the  dikes  in  the  same  periods  in 
which  the  pond  bottoms  are  flushed.  The  dikes  are 
allowed  to  dry  out  again  at  the  same  time  as  the 
pond  bottoms.  With  this  procedure,  brackish  water 
fish  ponds  in  acid  sulfate  soils  were  made  produc- 
tive within  one  dry  season  after  construction  or 
deepening.  Milkfish  (Chanos  chanos)  harvests  were 
about  0.4  to  0.5  t/ha  every  4  months,  the  same  as 
from  well  management  brackish  water  fish  ponds 
in  non-acid  marine  clays,  and  there  were  no  fish 
kills  after  rain  in  the  treated  ponds.  (See  also  W87- 
06162)  (Lantz-PTT) 
W87-06183 


MANAGEMENT  OF  ACID  SULFATE  SOILS 
FOR  BRACKISH  WATER  FISHPONDS:  EXPE- 
RIENCE IN  THE  PHILIPPINES, 

Brackish    Water    Aquaculture    Center,    Leganes, 
Iloilo  (Philippines). 
V.  P.  Singh. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
354-367,  1  fig,  4  tab,  12  ref. 

Descriptors:  'Acidic  soils,  'Fish  ponds,  'Water 
pollution  effects,  'Philippines,  Productivity,  Hy- 
drogen ion  concentration,  Acid  sulfates,  Phospho- 
rus, Aluminum,  Fertilizers,  Lime,  Water  manage- 
ment. 

The  productivity  of  fish  ponds  in  acid  sulfate  areas 
is  influenced  by  their  state  of  reclamation,  the 
treatment  of  the  pond  bottom  between  fish  crops, 
the  time  and  mode  of  fertilizer  applications,  fish 
stocking  rates  and  timing.  In  acid  sulfate  areas,  pH 
values  of  air-dry  soil  in  water  below  5  are  correlat- 
ed with  deficient  levels  of  available  P  and  below 
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4.5,  with  potentially  hazardous  concentrations  of 
aluminum.  Very  strongly  acid  pond  soils  remain 
the  same  for  more  than  a  month  after  inundation. 
When  small  amounts  (0.5  t/ha)  of  lime  are  distrib- 
uted on  the  surface  before  inundation,  the  pH  rises 
rapidly  owing  to  soil  reduction.  Growth  of  algae 
was  best  in  supernatant  of  partly  reclaimed  acid 
sulfate  soil  limed  on  the  surface  with  0.5  t/ha  of 
agricultural  lime  when  nitrogen  and  phosphate  fer- 
tilizers were  applied  in  frequent,  small  doses  and  in 
2:1  to  4:1  N;P205  ratio.  Regardless  of  the  rate  of 
P205  application,  its  effect  lasted  less  than  2 
weeks.  Large  lime  applications  by  themselves  are 
not  effective  in  reclaiming  acid  sulfate  fish  ponds. 
Moderate  applications  work  well  in  combination 
with  reclamation  by  the  tillage  and  flushing  meth- 
ods previously  described.  (See  also  W87-06162) 
(Lantz-PTT) 
W87-06184 


SOME   SELECTED   EXAMPLES   OF   EUTRO- 
PHICATED  EUROPEAN  LAKES, 

Commission  of  the  European  Communities,  Ispra 

(Italy).  Joint  Research  Centre. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06189 


NEW  CHALLENGES  TO  ECOTOX1COLOGY, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 
J.  Smeets,  and  R.  Amavis. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  465-477,  2  tab. 

Descriptors:  'Ecological  effects,  'Toxicology, 
•Legislation,  Chemical  industry,  Legal  aspects, 
Risk  assessment,  Regulations. 

The  current  international  development  legislation 
on  chemical  substances  leads  to  new  dimensions  in 
operational  ecotoxicology  and  research.  Mandato- 
ry rules  are  established  or  envisaged  to  prevent  the 
marketing  of  chemical  substances  or  mixture 
known  to  be  dangerous  or  to  present  an  unreason- 
able risk,  in  one  way  or  another,  to  man  and  his 
environment.  These  legislative  measures  require  an 
important  effort  in  order  to  test  chemical  products 
to  be  manufactured,  imported  or  marketed  and 
which  have  to  be  notified  to  the  competent  au- 
thorities. It  is  estimated  that  about  1000  new 
chemicals  are  introduced  every  year  of  which 
about  500-600  are  in  the  European  Economic 
Community.  Many  new  chemicals  are  low  volume 
speciality  chemicals.  Estimates  from  EPA  show 
that  approximately  75%  of  all  chemicals  in  produc- 
tion in  the  USA  have  an  annual  production  volume 
of  less  than  45  t.  In  the  European  Community  it  is 
estimated  that  only  about  2-3%  of  all  chemicals 
reach  a  production  level  of  1000  t/yr,  which  mean 
ten  to  twelve  substances  yearly.  The  same  esti- 
mates indicate  that  about  20%  of  all  new  chemicals 
are  produced  in  quantities  of  more  than  100  t/yr. 
The  competent  authorities  have  taken  the  decision 
that  an  appropriate  control  is  necessary  in  order  to 
prevent  new  serious  ecotoxicological  threats  by 
chemical  substances.  This  is  the  objective  of  the 
new  comprehensive  legislation.  On  the  other  hand, 
the  legislator  acknowledges  the  role  of  chemicals 
in  improving  the  standard  of  living.  In  this  dilem- 
ma of  risk  benefit,  the  legislators  in  the  European 
Communities  have  very  seriously  considered  the 
question  of  the  limitation  of  the  cost  for  the  manu- 
facture of  new  substances.  (See  also  W87-06187) 
(Lantz-PTT) 
W87-06196 


INDUSTRY  AND  THE  ENVIRONMENTAL 
CHALLENGE, 

P.  S.  Friedberg. 

IN:  Pollutants  and  Their  Ecotoxicological  Signifi- 
cance, John  Wiley  and  Sons,  Chichester,  England, 
1985.  p  479-509,  8  fig,  9  tab. 

Descriptors:  •Environmental  effects,  'Regulations, 
•Industrial  wastes,  'Management  planning,  Water 
pollution  prevention,  Water  pollution  control. 

The  environmental  debate  over  the  last  few  years 
has  often  focused  on  the  industrial  enterprise  con- 


sidered, rightly  or  wrongly,  as  one  of  the  funda- 
mental factors  in  the  degradation  of  the  modern 
world.  Faced  by  such  criticisms,  the  industrial 
enterprise  at  first  adopted  an  uncertain  attitude, 
either  denying  that  the  problem  really  existed,  or 
debating  whether  or  not  it  was  its  concern  to  face 
it.  Subsequently  some  empirical  solutions  were 
adopted  based,  in  general,  on  the  principle  of  solv- 
ing problems  as  they  arose  and  according  to  the 
specific  demands  of  each  individual  case  (pollution 
and  purification,  energy  crisis  and  nuclear  reactors, 
etc).  Therefore,  with  some  exceptions,  no  coherent 
strategic  framework  was  devised  to  avoid  this 
piecemeal  approach  because  it  was  thought  to  be 
of  little  practical  use  and  problems,  as  a  rule,  were 
faced  separately  without  a  wider  overall  solution 
in  mind.  As  a  consequence,  several  solutions  were 
subsequently  found  to  be  inadequate,  because  the 
complexity  of  the  subject  was  not  fully  grasped. 
Recently,  however,  the  aggravation  of  certain  fac- 
tors, such  as  the  oil  crisis,  giving  more  weight  to 
the  economic  values,  greater  pragmatism  has 
become  imperative.  Accordingly  there  can  no 
longer  be  any  illusion  that  a  serious  commitment  of 
industry  to  the  environment  is  not  necessary.  The 
aim  of  this  chapter  is  to  help  such  evolution, 
delineating  some  elements  that  the  industrial  enter- 
prise needs  to  consider  for  a  strategic  approach  to 
the  problem.  Particular  emphasis  was  placed  on  (a) 
the  different  aspects  of  the  environmental  problem, 
(b)  how  to  face  the  same,  and  (c)  the  relationship 
between  the  environmental  problem  and  the  gener- 
al main  evolution  lines  of  the  modern  world.  (See 
also  W87-06197)  (Lantz-PTT) 
W87-06197 


BIOASSESSMENT  METHODOLOGIES  FOR 
THE  REGULATORY  TESTING  OF  FRESHWA- 
TER DREDGED  MATERIAL,  PROCEEDINGS 
OF  A  WORKSHOP. 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-O62O0 


U.S.  FEDERAL  LEGISLATION  PERTAINING 
TO  GROUNDWATER  PROTECTION, 

National   Water  Well  Association,   Worthineton, 

OH. 

J.  H.  Lehr,  D.  M.  Nielsen,  and  J.  J.  Montgomery. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

353-371,  1  fig,  3  tab. 

Descriptors:  'Federal  jurisdiction,  'Legislation, 
'Groundwater  quality,  'Water  quality  control, 
Water  pollution,  Regulations,  Environmental  con- 
trol, Environmental  quality. 

There  are  eight  major  pieces  of  Federal  environ- 
mental legislation  that  either  directly  or  indirectly 
contribute  to  the  cause  of  groundwater  protection 
in  the  United  States.  No  national  program  exists  to 
tie  together  all  of  the  various  mechanisms  utilized 
in  each  of  the  Acts  into  a  comprehensive  ground- 
water protection  effort.  However,  the  more  recent 
legislation,  including,  Federal  Water  Pollution 
Control  Act,  Safe  Drinking  Water  Act,  Resource 
Conservation  and  Recovery  Act,  Surface  Mining 
Control  and  Reclamation  Act,  provide  a  frame- 
work for  such  a  comprehensive  national  program 
to  be  constructed.  Each  of  these  Acts  offers  its 
own  unique  contribution  to  groundwater  protec- 
tion and,  in  combination,  appear  to  be  sufficiently 
comprehensive  to  provide  broad  protection.  Their 
somewhat  diverse  objectives  and  means  of  attain- 
ing them,  however,  require  that  the  Acts  be  co- 
ordinated more  closely  to  maximize  their  useful- 
ness in  a  groundwater  protection  effort.  A  compre- 
hensive National  Ground  Water  Protection  Strate- 
gy, utilizing  existing  legislation,  is  needed  to  ac- 
complish this  objective.  (See  also  W87-O6201) 
(Lantz-PTT) 
W87-06215 


INTRODUCTION  TO  WATER  QUALITY  MOD- 
ELLING. 

For  primary  bibliographic  entry  see  Field  5B. 
W87-06216 


INTRODUCTION  TO  MATHEMATICAL  MOD- 
ELLING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06217 


REMOVAL  OF  METALS  FROM 

WASTEWATER:      NEUTRALIZATION      AND 
PRECIPITATION. 

For  primary   bibliographic  entry  see   Field   5D. 
W87-06232 


INTERNATIONAL  ASPECTS  OF  ACID  DEPO- 
SITION, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Forest  Resources. 

E.  B.  Cowling. 

IN:  Acid  Rain:  A  Water  Resources  Issue  for  the 

80's,  American  Water  Resources  Association,  5410 

Grosvenor  Lane,  Bethesda,  Maryland,  1983.  p  3- 

12,  2  fig,  55  ref. 

Descriptors:  'Acid  rain,  'Environmental  effects, 
'England,  'Canada,  'International  commissions, 
International  agreements,  Water  pollution  effects, 
Germany,  Ecological  effects. 

In  recent  decades,  'acid  rain'  has  become  a  domi- 
nant feature  of  anthropogenic  change  in  the  chemi- 
cal climate  of  the  Earth.  Wherever  fossil  fuels  are 
burned,  metal  ores  are  smelted,  and  materials  are 
processed  on  a  large  scale,  various  gaseous,  aero- 
sol, and  particulate  waste  products  are  released 
into  the  atmosphere.  These  substances  and  their 
reaction  products  are  dispersed  by  meterological 
processes  and  deposited  on  vegetation,  soils,  and 
surface  waters,  often  at  great  distances  from  the 
source  of  emissions.  Concern  has  arisen  in  many 
countries  about  effects  on  forests,  fish,  crops,  water 
quality,  materials,  and  human  health.  The  result  is 
a  growing  concern  about  international  exchange  of 
air  pollutants,  wet  and  dry  deposition  of  strong 
acids  and  other  acidifying  substances,  as  well  as  the 
associated  deposition  and  mobilization  of  toxic 
metals  and  the  leaching  of  nutrient  substances. 
These  concerns  developed  originally  among  the 
Scandinavian  countries,  Great  Britain  and  Germa- 
ny, and  other  industrial  nations  of  central  Europe. 
More  recently  they  have  also  developed  between 
Canada  and  the  United  States.  International  coop- 
eration between  atmospheric  scientists  and  biolo- 
gists and  among  leaders  of  forestry,  agricultural, 
water  resource,  industrial,  and  governmental  orga- 
nizations is  resulting  in  a  general  concensus  about 
both  the  phenomena  involved  and  strategies  for 
the  management  of  acid  deposition.  (See  also  W87- 
06258)  (Author's  abstract) 
W87-06259 


OPTIONS  FOR  REACHING  WATER  QUALITY 
GOALS. 

American  Water  Resources  Association,  Bethesda, 

MD. 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC.  August   15,   1984. 

1985.  217  p.  Edited  by  Theodore  M.  Schad. 

Descriptors:  'Water  quality  control,  'Conferences, 
•Water  pollution  sources,  *Path  of  pollutants, 
Aquifers,  Symposium,  Fate  of  pollutants,  Ground- 
water pollution,  Surface-groundwater  relations. 

The  papers  presented  at  a  symposium  on  the  topics 
'Options  for  Reaching  Water  Quality  Goals'  held 
at  the  Loews  L'Enfant  Plaza  Hotel  in  Washington, 
DC,  on  August  15,  1984,  in  connection  with  the 
Twentieth  Annual  Conference  of  the  American 
Water  Resources  Association  are  contained  int  his 
volume.  The  Conference  Planning  Committee  se- 
lected the  subject  of  the  symposium  as  an  apt 
corollary  to  the  conference  theme:  'Overcoming 
Institutional  and  Technical  Constraints  to  Water 
Resources  Management.'  The  papers  discuss  the 
following  topics:  (1)  Institutional  and  technical  as- 
pects of  control  of  pollution  from  point  and  non- 
point  sources;  (2)  Monitoring  for  water  quality;  (3) 
Water  quality-quantity  relationships;  (4)  Alterna- 
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tive  and  innovative  technology  for  pollution  abate- 
ment; (5)  Prevention  and  cleanup  of  contaminated 
underground  aquifers;  (6)  Institutional  and  techni- 
cal aspects  of  controlling  groundwater  pollution; 
and  (7)  Ground  water-surface  water  interrelation- 
ships. (See  also  W87-06271  thru  W87-06293) 
(Lantz-PTT) 
W87-O6270 


PROGRESS  ON  THE  DELAWARE  RIVER 
CLEAN-UP  PROGRAM, 

Philadelphia  Water  Dept,  PA. 

W.  J.  Marrazzo,  and  S.  Panzitta. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,  1984. 

1985.  p  13-21,  3  fig,  29  ref. 

Descriptors:  *Delaware  River,  *Cleanup  oper- 
ations, 'Philadelphia,  'Water  quality  control, 
•Water  pollution  control,  River  basins,  Delaware 
River  Basin  Commission. 

This  historical  perspective  on  the  water  quality 
trends  of  the  Delaware  River  examines  progress  on 
the  river  cleanup  through  a  period  of  about  40 
years  with  special  reference  to  Philadelphia's  re- 
gional contribution  to  pollution  abatement  efforts. 
The  value  of  cooperation  via  an  interstate  manage- 
ment agency  through  which  future  water  quality 
goals  may  be  achieved  is  discussed  based  on  the 
Delaware  River  Basin  Commission's  current  rate 
of  success  in  mechanizing  cleanup  plans.  The  suc- 
cess of  these  cooperative  efforts  is  reflected  in  the 
present  state  of  the  river.  Evidence  that  this  sec- 
tion of  the  river  is  cleaner  is  the  reported  return  of 
the  shad  whose  historic  spawning  migrations  up 
the  river  had  been  blocked  for  many  years  by  the 
lack  of  oxygen.  Recent  trends  of  increased  DO  in 
the  estuary  can  be  primarily  attributed  to  Philadel- 
phia's completion  of  its  Southwest  Water  Pollution 
Control  Plant.  When  the  City's  Southwest  and 
Northeast  Plants  are  commpleted,  the  overall  re- 
duction in  BOD  discharged  by  Philadelphia's  treat- 
ment plants  eventually  will  be  77%  from  the 
330,000  pounds/day  in  1978  to  72,000  pounds/day 
in  1987.  Once  referred  to  as  a  'mess,'  the  Delaware 
River  today  has  91%  of  its  river  miles  meeting  the 
1983  'swimmable'  goal  and  88%  achieving  'fish- 
able'  water  quality  goals.  (See  also  W87-06270) 
(Lantz-PTT) 
W87-06271 


GREAT  LAKES  WATER  QUALITY, 

Ontario  Ministry  of  the  Environment,  Toronto. 
W.  A.  Steggles. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  23-29. 

Descriptors:  'Great  Lakes,  'Water  quality  control, 
'Legislation,  'Water  pollution  control,  Canada, 
Phosphorus,  Drinking  water,  Public  policy. 

Issues  concerning  water  quality,  water  quantity 
and  multiple  use  of  water  and  related  land  re- 
sources are  converging  in  relation  to  society's 
claims  on  these  resources.  These  conflicts  are 
being  addressed  in  a  variety  of  initiatives  by  Great 
Lakes  juridictions.  They  range  from  recent  legisla- 
tive/administrative plans  to  improved  intergovern- 
mental coordination  of  large  scale  pollution  con- 
trol and  resource  development  efforts,  to  individ- 
ual jurisdictional  actions  in  responding  to  specific 
needs.  Recent  Great  Lakes  administrative  actions 
highlighted  are:  (1)  The  Great  Lakes  Governors 
and  Premiers  resolved  to  improve  and  strengthen 
jurisdictional  management  of  the  Great  Lakes;  (2) 
Great  Lakes  environmental  administrators  act  to 
increase  international  coordination;  (3)  Canada  and 
the  United  States  act  to  improve  the  development 
of  remedial  measures  for  the  Niagara  River  and 
other  Great  Lakes  connecting  waters;  (4)  Govern- 
ments table  plans  for  further  phosphorus  control; 

(5)  Waste  management  improvements  in  Ontario; 

(6)  Ontario  presses  forward  with  efforts  to  im- 
prove drinking  water  quality;  and  (7)  State  plan- 
ning for  the  1980's  and  beyond.  Improved  inter- 


governmental coordination  and  commitment  is 
needed  to  assure  sufficient  continuing  support  for 
implementing  agreement  goals.  Policies  and  pro- 
grams must  be  continually  updated,  because  of 
persisting  threats  from  toxic  substances  and  new 
awareness  of  the  likelihood  of  a  growing  scarcity 
of  water  supply  and  growth  in  demand  for  these 
'great'  resources.  Perhaps  future  public  policies  for 
use  of  air,  land,  and  water  resources  will  be  guided 
by  the  wisdom  which  led  in  1972  to  the  creation 
by  the  two  countries  of  a  coordinated  plan  of 
attack  on  Great  Lakes  pollution.  Preparations  for 
revisions  of  the  present  agreement  are  now  being 
made  and  need  to  address  these  major  concerns. 
(Lantz-PTT) 
W87-06272 


CHESAPEAKE  CHALLENGE:  RESTORATION 
AND  PROTECTION, 

Environmental    Protection    Agency,    Annapolis, 
MD.  Chesapeake  Bay  Liaison  Office. 
V.  K.  Tippie. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  31-39,  6  fig,  4  ref. 

Descriptors:  'Water  quality  control,  'Chesapeake 
Bay,  'Water  pollutioon  control,  'Path  of  pollut- 
ants, Water  pollution  sources,  Nutrients, 
Wastewater,  Sediment  contamination,  Bays,  Non- 
point  source  pollution. 

The  environmental  degradation  of  Chesapeake  Bay 
is  described  and  efforts  to  restore  and  protect  the 
Bay  are  summarized.  Scientific  studies  have  con- 
firmed that  the  Bay's  valued  living  resources  have 
declined  due  to  water  and  sediment  pollution.  In- 
creased nutrient  loadings  from  point  sources  such 
as  sewage  treatment  plants  and  nonpoint  sources 
such  as  agricultural  runoff  have  caused  nutrient 
enrichment  problems  in  many  areas  of  the  Bay. 
High  toxic  loadings  from  point  sources  such  as 
industrial  facilities  and  nonpoint  sources  such  as 
urban  runoff  have  resulted  in  sediment  toxic  con- 
tamination in  urbanized  areas  of  the  Bay.  To  ad- 
dress these  problems,  the  federal  government  and 
the  states  of  Pennsylvania,  Maryland,  Virginia  and 
the  District  of  Columbia  have  agreed  to  support  a 
regional  cooperative  approach  toward  Bay  man- 
agement. Accordingly,  these  jurisdictions  have  es- 
tablished a  regional  management  structure  and 
have  developed  implementation  plans  and  pro- 
grams to  improve  and  protect  the  water  quality 
and  living  resources  of  the  Chesapeake  Bay.  (See 
also  W87-06270)  (Author's  abstract) 
W87-06273 


POLICIES  FOR  CONTROLLING  AGRICUL- 
TURAL NONPOINT  SOURCE  POLLUTION, 

Conservation  Foundation,  Washington,  DC 

E.  H.  Clark,  and  J.  A.  Haverkamp. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,  1984. 

1985.  p  43-56,  3  tab,  38  ref. 

Descriptors:  'Public  policy,  'Water  quality  con- 
trol, 'Agriculture,  'Nonpoint  pollution  sources, 
Fate  of  pollutants,  Agricultural  runoff,  Farm 
wastes,  Evaluation. 

Nonpoint  sources  of  water  pollution  currently  ac- 
count for  the  majority  of  conventional  pollutants 
entering  America's  waterways.  These  loadings  are 
causing  serious  water  quality  problems  in  some 
areas  (particularly  in  lakes  and  estuaries),  and  are 
imposing  substantial  economic  costs  on  the  nation. 
Only  in  a  few  instances  have  effective  steps  been 
taken  to  control  this  type  of  pollution.  This  paper 
analyzes,  from  the  perspectives  of  efficiency, 
equity,  environmental  quality,  and  practicability, 
the  various  policy  issues  involved  in  developing  an 
effective  program  for  controlling  loadings  from 
nonpoint  agricultural  sources.  It  briefly  reviews 
the  techniques  that  can  be  used  to  control  such 
pollution,  the  policy  tools  that  are  availabe  to 
stimulate  the  adoption  of  these  techniques  by  farm- 
ers, the  alternative  ways  of  'targeting'  the  expendi- 
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ture  of  public  and  private  resources  on  the  lands 
causing  the  most  serious  problems,  and  various 
other  issues  that  have  to  be  resolved  in  developing 
and  implementing  an  effective  agricultural  non- 
point  source  control  program.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06274 


EFFICIENT  CONTROL  OF  AGRICULTURAL 
SEDIMENT  DEPOSITION  IN  WATER 
COURSES, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Ag- 
ricultural Economics. 

For  primary  bibliographic  entry  see  Field  2J. 
W87-06276 


OHIO'S  SOIL  AND  WATER  CONSERVATION 
DISTRICTS  (SWCDS):  CAN  THEY  FULFILL 
NONPOINT  SOURCE  POLLUTION  CONTROL 
RESPONSIBILITIES, 

Ohio  State  Environmental  Protection  Agency,  Co- 
lumbus. Office  of  the  Planning  Coordinator. 
J.  Mack,  and  J.  Wager. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  77-87,  3  tab,  5  ref. 

Descriptors:  'Conservation  districts,  'Water  qual- 
ity control,  'Management  planning,  'Ohio,  Soil 
erosion,  Water  pollution  control,  Water  conserva- 
tion, Soil  conservation,  Nonpoint  pollution 
sources,  Water  management. 

Soil  and  Water  Conservation  Districts  (SWCDs) 
are  empowered  under  Section  1515  of  the  Ohio 
Revised  Code  to  conduct  surveys  of  soil  erosion 
and  sediment;  undertake  improvements;  develop 
erosion  control  plans;  make  rules;  and  enter  agree- 
ments with  landowners  for  soil  conservation  and 
with  the  Ohio  Department  of  Natural  Resources 
for  agricultural  pollution  and  urban  sediment 
abatement.  Because  of  these  powers  and  the  in- 
creasing emphasis  on  nonpoint  source  pollution 
control,  SWCDs  are  responsible  for  implementing 
portions  of  Ohio's  Water  Quality  Management 
(WQM)  Plan.  Several  SWCDs  have  undertaken 
federal  and  state  demonstration  programs  which 
emphasize  water  quality/soil  conservation  meas- 
ures. However,  efforts  relied  on  substantial  finan- 
cial and  technical  help  from  federal  and  state  agen- 
cies as  nearly  15%  lack  full-time  technical  staff  and 
only  58%  have  local  appropriations  or  contribu- 
tions in  excess  of  $25,000.  The  SWCDs'  ability  to 
carry  out  Ohio's  WQM  Plan  responsibilities  are 
described,  their  existing  resources  and  approaches 
to  agricultural  and  urban  sediment  pollution  abate- 
ment are  assessed,  and  necessary  actions  to  im- 
prove their  role  in  nonpoint  source  pollution  con- 
trol are  identified.  (See  W87-06270)  (Author's  ab- 
stract) 
W87-06277 


STATE/FEDERAL  RELATIONSHIPS  IN 
WATER  QUALITY  MANAGEMENT  ON  THE 
NATIONAL  FORESTS  IN  CALD70RNIA, 

Forest   Service,   South   Lake  Tahoe,   CA.   Lake 
Tahoe  Basin  Management  Unit. 
A.  H.  Todd,  and  J.  Rector. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  89-94,  7  fig,  2  ref. 

Descriptors:  'Standards,  'Federal  jurisdiction, 
•State  jurisdiction,  'California,  'Water  quality 
control,  Management  planning,  Forests,  Clean 
Water  Act,  Legislation. 

Much  of  the  water  produced  in  California  origi- 
nates on  lands  managed  by  the  United  States 
Forest  Service  (USFS).  As  a  result,  the  National 
Forests  play  an  increasing  role  in  providing  high 
quality  water  for  public  demands.  A  framework  of 
cooperative  responsibility  for  control  of  nonpoint 
sources  of  pollution  between  the  USFS  and  State 
Water  Resources  Control  Board  has  been  estab- 
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lished  to  meet  the  guidelines  of  the  Clean  Water 
Act  (Section  208).  A  discussion  of  the  institutional 
setting  in  which  Federal  and  State  planning  is 
conducted,  decisions  are  made,  and  conflicts  are 
realized  or  resolved  with  regard  to  meeting  water 
quality  goals.  How  Forest  Service  water  quality 
management  guidelines  and  Best  Management 
Practices  are  integrated  with  the  review  process  of 
the  National  Environmental  Policy  Act  is  also 
described.  (See  also  W87-O6270)  (Author's  ab- 
stract) 
W87-06278 


POINT  AND  NONPOINT  SOURCE  ABATE- 
MENT NEEDS  FOR  IMPROVING  INTER- 
STATE WATER  QUALITY, 

Tennessee  Valley  Authority,  Knoxville. 

A.  M.  Duda. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,   1984 

1985.  p  97-106,  4  fig,  33  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion sources,  *Nonpoint  pollution  sources,  'North 
Carolina,  'Tennessee,  River  basins,  Air  pollution, 
Soil  erosion,  Legislation,  Water  pollution  control. 

Progress  made  in  improving  water  quality  during 
the  last  40  years  was  examined  in  an  interstate  river 
basin  draining  North  Carolina  and  Tennessee. 
While  dramatic  improvements  have  been  achieved 
in  some  reaches  with  the  abatement  of  point  source 
discharges  of  conventional  pollutants,  serious 
water  quality  problems  remain  in  others,  and  new 
sources  of  pollution  -  such  as  deposition  of  atmos- 
pheric pollutants  -  are  causing  concern.  Nonpoint 
source  pollution  is  identified  as  an  impediment  to 
the  achievement  of  Clean  Water  Act  goals.  A 
strong  Federal  presence  will  be  required  to  over- 
come institutional  constraints  in  establishing  effec- 
tive, results-oriented  Federal/State/local  partner- 
ships for  pollution  abatement.  To  achieve  Clean 
Water  Act  goals,  especially  in  interstate  waters, 
the  Federal  presence  must  ensure  that  air  pollution 
control,  water  pollution  control,  and  land  manage- 
ment programs  are  targeted  in  an  integrated  fash- 
ion to  hot  spots  of  pollution  in  watersheds  with 
priority  water  quality  problems.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06279 


SDLVICULTURAL  NONPOINT  SOURCE 
WATER  QUALITY  MANAGEMENT  UNDER 
SECTION  208  OF  THE  CLEAN  WATER  ACT, 

National  Council  of  the  Paper  Industry  for  Air  and 
Stream  Improvement,  Inc.,  Corvallis,  OR. 
G.  G.  Ice. 

IN:  Options  for  Reaching  Water  Quality  Goals 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15  1984 
1985.  p  107-1 12,  1  fig,  20  ref. 

Descriptors:    'Legislation,     'Clean    Water    Act, 
Water  quality  control,   'Management  planning, 
Nonpoint  pollution  sources,  'Silviculture,  Forest- 
ry, Water  pollution  control,  Monitoring,  Regula- 
tions. 

Since  1979,  the  National  Council  of  the  Paper 
Industry  for  Air  and  Stream  Improvement 
(NCASAI)  has  been  conducting  annual  surveys  of 
state  silvicultural  nonpoint  source  water  quality 
management  programs  in  order  to  evaluate  how 
these  different  programs  might  influence  forest- 
water  protection  operations.  Initial  surveys  fo- 
cused on  state  agencies  assessments  of  the  signifi- 
cance of  forest  operations  as  contributors  to  state 
water  quality  problems  and  the  types  of  programs 
being  implemented  (voluntary  or  regulatory).  As 
state  silvicultural  nonpoint  source  programs  ma- 
tured, surveys  identified  in  more  detail  the  various 
types  of  programs,  institutional  mechanisms  for 
achieving  water  quality  goals,  and  initial  assess- 
ments of  program  success.  There  are  currently  1 1 
states  with  regulatory  or  quasi-regulatory  silvicul- 
tural nonpoint  source  control  programs  and  29 
states  with  either  voluntary  programs  or  programs 
based  on  agreements  between  the  federal  agencies 


and  state  water  quality  agencies.  State  assessments 
of  Best  Management  Practice  utilization,  and  non- 
point  source  control  generally  indicate  an  overall 
success.  Circumstances  that  predispose  an  oper- 
ation not  to  achieve  water  quality  protection  goals 
have  also  been  identified.  Both  innovative  compo- 
nents as  well  as  traditional  state  forest  management 
elements  have  been  identified  which  have  led  to 
the  success  of  many  of  the  state  silvilcultural  non- 
point  source  control  programs.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06280 


CALIFORNIA'S    SILVICULTURAL    208    PRO- 
GRAM: A  VIEW  FROM  THE  TIMBER  INDUS- 

Simpson  Timber  Co.,  Areata,  CA.  California  Op- 
erations. 
A.  E.  Skaugset. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15  1984 
1985.  p  113-120,  2  fig,  8  ref. 

Descriptors:  'Management  planning,  'Forestry 
'California,  'Silviculture,  'Clean  Water  Act, 
•Water  quality  control,  Planning,  Watersheds,  Wa- 
tershed management. 

For  the  past  six  years  California  has  been  working 
on  its  silvilcultural  area-wide  waste  treatment  man- 
agement plan  as  mandated  by  Section  208  of  the 
Federal  Clean  Water  Act.  The  State  Water  re- 
sources Control  Board  which  was  designated  as 
the  lead  agency  in  California  for  208  planning 
completed  the  208  planning  process  in  three 
phases.  Phase  I  was  a  review  of  the  existing  Forest 
Practices  Act  and  Rules  and  was  contracted  to  the 
Board  of  Forestry.  Phases  II  and  III  were  mapping 
projects  involving  geologic  landform  mapping  in 
selected  watersheds  along  the  North  Coast.  These 
projects  were  contracted  to  the  Department  of 
Water  Resources  and  the  Department  of  Forestry 
respectively.  The  Phase  I  project  resulted  in  a 
rewrite  of  the  Forest  Practice  Rules  which  were 
put  into  effect  in  October  1983  and  certified  in 
June  1984  as  Best  Management  Practices  for  at 
least  the  next  four  years.  The  Phase  II  and  III 
projects  resulted  in  a  spin-off  California  Depart- 
ment of  Forestry  Watershed  Mapping  Project 
which  will  map  'geologic  features  related  to  lands- 
riding'  for  essentially  all  the  private  commerical 
timberland  in  the  Coast  District.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06281 


ILLINOIS'  PROCESS  TO  IDENTIFY,  SCREEN 
AND  PRIORITIZE  RURAL  WATER  RE- 
SOURCE AND  LAKE  REHABILITATION 
PROJECTS, 

Environmental  Protection  Agency,  Chicago,  IL 

Region  V. 

T.  E.  Davenport. 

IN:  Options  for  Reaching  Water  Quality  Goals 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15    1984 

1985.  p  121-127,  4  fig,  2  tab. 

Descriptors:  'Illinois,  'Water  pollution  sources, 
•Lakes,  'Lake  rehabilitation,  'Water  quality  con- 
trol, 'Management  planning,  Rural  areas,  Soil  ero- 
sion, Sedimentation,  Monitoring. 

Initial  water  quality  management  planning  efforts 
within  Illinois  documented  that  the  most  severe 
agriculturally  related  problem  was  soil  erosion  re- 
sulting in  lake  sedimentation.  Within  the  State  a 
uniform  process  to  identify,  screen,  and  prioritize 
rural  water  resources  and  lake  rehabilitation 
projects  was  developed  to  target  available  financial 
and  technical  resources.  The  process  provides  a 
uniform  and  systematic  method  for  local  Soil  and 
Water  Conservation  Districts,  Agricultural  Stabili- 
zation and  Conservation  Service  County  Commit- 
tees and  other  local  units  of  government  to  identify 
and  compete  for  funding  under  PL  83-556  and 
Agricultural  Conservation  Program.  Designed  to 
set  meaningful  State  priorities,  the  system  provides 
equal  access  for  each  project  to  all  the  available 


program  authorities  and  gives  the  local  county 
responsibility   for  identifying  and  prioritizing  its 
projects.  The  process  has  been  successful  to  date 
(See  also  W87-06270)  (Author's  abstract) 
W87-06282 


EFFICIENCY  OF  ROADSIDE  SWALES  IN  RE- 
MOVING HEAVY  METALS  FROM  HIGHWAY 
ASSOCIATED  NONPOINT  SOURCE  RUNOFF 

University  of  Central  Florida,  Orlando.  Dept.  of 
Civil  Engineering  and  Environmental  Sciences. 
H.  H.  Harper,  Y.  A.  Yousef,  and  M.  P.  Wanielista. 
IN:  Options  for  Reaching  Water  Quality  Goals 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the   American   Water   Resources   Association 
Symposium,  Washington,  DC,  August  15    1984 
1985.  p  129-137,  5  fig,  5  tab,  4  ref. 

Descriptors:  'Swales,  'Nonpoint  pollution  sources, 
•Water  quality  control,  'Orlando,  'Florida,  'Path 
of  pollutants,  'Roads,  Heavy  metals,  Surface 
runoff,  Water  pollution  control,  Storm  water,  Hy- 
drogen ion  concentration. 

One  of  the  most  common  management  techniques 
for  highway  runoff  is  the  roadside  swale.  These 
swale  systems  are  usually  designed  as  a  convey- 
ance mechanism  for  transporting  runoff  from  the 
roadway  to  the  receiving  water  body.  However, 
little  information  has  been  collected  on  the  effi- 
ciency of  these  swale  systems  in  reducing  pollutant 
concentrations.  Therefore,  a  series  of  controlled 
experiments  were  designed  and  conducted  to  in- 
vestigate the  fate  of  nutrients  and  heavy  metals 
discharged  to  swale  areas  located  at  two  sites  in 
the  Orlando  area.  Runoff  water  from  adjacent  re- 
tention ponds  was  dosed  with  various  concentra- 
tions of  nutrients  and  heavy  metals,  such  as  lead, 
zinc  and  chromium,  and  pumped  continuously  into 
the  swale  test  areas,  ranging  in  length  from  53  to 
170  m.  Samples  of  the  swale  flow  were  collected  at 
various  distances  along  the  flow  path  at  specified 
time  intervals  for  a  period  of  4-6  hours.  Concentra- 
tions of  heavy  metals  and  nturients  were  measured 
and  removal  efficiencies  were  quantified.  Removal 
of  heavy  metals  was  found  to  be  closely  associated 
with  the  pH  of  the  runoff  water  and  the  corre- 
sponding chemical  speciation  of  the  metal  ions. 
Heavy  metals  which  existed  at  the  test  pH  as  a  free 
metal  ion  were  removed  to  a  much  larger  degree 
than  metals  which  existed  predominantly  as  an 
uncharged  ion  or  as  an  ion  with  a  diffused  charge. 
The  presence  of  organic  complexing  agents,  such 
as  humic  acid,  reduced  the  removal  efficiency  con- 
siderably. The  removal  of  phosphorus  was  much 
less  than  that  observed  for  heavy  metals.  Concen- 
trations of  nitrogen  forms  were  not  changed  to  any 
significant    degree    during    passage    through    the 
swale  area.  (See  also  W87-O6270)  (Author's  ab- 
strat) 
W87-06283 


EVALUATION  OF  SOME  REAL-TIME  TECH- 
NIQUES FOR  CONTROLLING  COMBINED 
SEWER  OVERFLOWS, 

Quebec  Univ.,  Montreal.  Dept.  of  Physics. 
P.  Beron,  F.  Briere,  J.  Rousselle,  and  J.  P.  Riley. 
IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984 
1985.  p  139-145,  4  fig,  2  tab,  6  ref. 

Descriptors:  'Water  quality  control,  'Overflow, 
'Wastewater  management,  'Storm-overflow 
sewers,  Storm  water.  Drainage  systems,  Simulation 
analysis,  Sewer  systems,  Storm  sewers,  Model 
studies. 

Five  strategies  for  the  real-time  control  of  com- 
bined sewer  overflows  during  storm  events  were 
compared.  These  strategies  are:  simple  local  con- 
trol, local  automatic  control,  centralized  volume 
control,  centralized  loads  control,  and  centralized 
weighted  loads  control.  Comparisons  were  made 
by  simulating  a  hypothetical  watershed  and  urban 
drainage  system.  This  procedure  was  adopted  to 
avoid  assembling  the  large  database  needed  for  the 
calibration  and  operation  of  the  models  for  an 
actual  urban  area.  The  study  shows  that  the  most 
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effective  control  strategy  is  the  relatively  simple 
local   automatic   control.   (See   also   W87-06270) 
(Lantz-PTT) 
W87-06284 


RIVER  BASIN  WATER  QUALITY  MONITOR- 
ING NETWORK  DESIGN, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06285 

WATER  QUALITY  MAPPING  WITH  SIMU- 
LATED LANDSAT  THEMATIC  MAPPER 
DATA, 

Ames  Lab.,  IA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06286 

USE  OF  AERIAL  PHOTOGRAPHY  IN  DETEC- 
TION AND  CHARACTERIZATION  OF  NON- 
POINT  SOURCES  OF  POLLUTION, 

Environmental        Photographic        Interpretation 

Center,  Warrenton,  VA. 

For  primary  bibliographic  entry  see  Field  7B. 

W87-06287 


WATER  QUALITY  MONITORING  FOR  THE 
TACHIA  RIVER  IN  TAIWAN,  REPUBLIC  OF 
CHINA,  .   _  .        v 

Ministry  of  Economic  Affairs,  Taipei  (Taiwan). 
Water  Resources  Planning  Commission. 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06288 

GROUND  WATER  AND  UNDERGROUND 
TANKS:  PAST  PROBLEMS  AND  PRESENT  SO- 
LUTIONS, 

ICF,  Inc.,  Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5E. 
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CHEMICAL  ENGINEERING  TREATMENTS 
FOR  CONTAMINATED  GROUND  WATER, 

NUS  Corp.,  Houston,  TX. 

R.  G.  Fessler,  B.  P.  Popkin,  and  E.  Fromm. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the  American  Water  Resources  Association 

Symposium,  Washington,  DC,  August  15,   1984. 

1985.  p  201-206,  3  tab,  5  ref. 

Descriptors:  'Groundwater  pollution,  *Water  pol- 
lution treatment,  'Chemical  treatment,  *Waste  dis- 
posal, Aquifers,  Wastewater  management,  Separa- 
tion techniques,  Reverse  osmosis,  Ion  exchange, 
Chemical  precipitation. 

As  a  result  of  the  Resource  Conservation  and 
Recovery  Act  (RCRA,  1976)  and  the  Comprehen- 
sive Environmental  Response,  Compensation  and 
Recovery  Act  (CERCLA,  1980),  industrial  site 
owners,  and  state  and  federal  agencies  are  assessing 
groundwater  quality  and  cleaning  up  serious 
groundwater  contamination.  Many  people  have 
chosen  to  contain  contamination  on  site  with  slurry 
walls  or  by  pumping,  or  to  remove  contamination 
for  long-term  storage  in  landfills  or  deep  geologic 
formations.  Chemical  engineering  technology 
exists  to  treat  or  detoxify  contaminated  ground- 
water under  certain  conditions.  Chemical  engineer- 
ing treatments  may  be  possible  if  the  contaminated 
groundwater  plume  is  known,  with  respect  to  its 
chemistry  and  extent,  and  if  the  aquifer  is  pump- 
able.  Selected  treatments  include  separation  tech- 
nology for  organics,  and  ion  exchange/molecular 
sieves/reverse  osmosis  and  precipitation/sedimen- 
tation for  metals.  Separation  and  treatment  tech- 
nology includes  distillation  (steam  stripping), 
carbon  adsorption,  and  specialized  biodegradation 
systems.  This  paper  reviews  selected  chemical  en- 
gineering treatments,  their  technology  and  applica- 
bility, and  their  relative  costs.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06292 


CONTROLLING  GROUND  WATER  POLLU- 
TION FROM  SEWAGE  EFFLUENT  DISPOSAL 
IN  THE  TUCSON  AREA, 

Pima  County  Dept.  of  Wastewater  Management, 

Tucson,  AZ. 

D.  M.  Esposito,  and  K.  D.  Schmidt. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,  1984. 

1985.  p  189-192,  1  fig,  2  tab,  8  ref. 

Descriptors:  'Groundwater  pollution,  'Water 
quality  control,  'Wastewater  disposal,  'Tucson, 
'Arizona,  'Water  pollution  control,  Effluents, 
Path  of  pollutants,  Organic  compounds. 

Sewage  effluent  in  the  Tucson  area  was  sampled 
for  trace  organic  constituents.  Effluent  derived 
from  primarily  residential  sources  in  the  Green 
Valley  area  contained  no  significant  levels  of  the 
trace  organics  analyzed.  Effluent  in  the  metropoli- 
tan area,  which  is  derived  from  areas  containing 
significant  industrial  discharges,  also  contained  no 
significant  levels  of  these  trace  organics.  In  the 
metropolitan  treatment  plants,  conventional  sec- 
ondary treatment  through  biofiltration  and  activat- 
ed sludge  resulted  in  signficant  reductions  in  levels 
of  trace  organics,  particularly  volatiles.  Effluent 
disposal  was  achieved  through  percolation  ponds 
in  the  Green  Valley  area  and  by  discharge  to  a 
normally  dry  stream  in  the  metropolitan  area. 
Groundwater  in  neither  area  was  degraded  beyond 
drinking  water  limits,  however  there  are  presently 
no  drinking  water  limits  for  trace  organics.  (See 
also  W87-06270)  (Author's  abstract) 
W87-O6290 


DEVELOPMENT  OF  INTEGRATED  SURFACE 
AND  GROUND  WATER  MANAGEMENT  ES 
ECLTNOIS, 

Illinois  State  Environmental  Protection  Agency, 
Springfield.  Div.  of  Land  Pollution  Control. 
For  primary  bibliographic  entry  see  Field  4B. 


AQUTFER  PROTECTION  PLANS:  PREVENT- 
ING CONTAMINATION  OF  LOCAL  PUBLIC 
WATER  SUPPLIES, 

Lexington-Fayette    Urban    County    Government, 
KY.  Dept.  of  Public  Works. 
S.  M.  Kilner. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  207-215,  3  fig,  3  tab,  13  ref. 

Descriptors:  'Water  quality  control,  'Aquifers, 
'Groundwater  pollution,  'Public  waters,  'Water 
pollution  control,  Water  supply,  Management 
planning,  New  England. 

Discoveries  of  toxic  contaminants  in  public  water 
supplies  receive  wide  publicity  and  often  arouse 
public  alarm.  Citizens  blame  local  officials  for  per- 
mitting a  contaminant  source  to  locate  near  a  well- 
field.  Effective  local  groundwater  protection  re- 
quires coordination  among  many  municipal  agen- 
cies including  Water  Superintendents,  Boards  of 
Health,  Planning  Boards,  Fire  Departments  and 
Departments  of  Public  Works.  Local  officials  can 
take  the  initiative  in  protecting  valuable  aquifers 
by  preparing  an  Aquifer  Protection  Plan.  An  Aqui- 
fer Protection  Plan  identifies  potential  contaminant 
sources,  reviews  existing  municipal  practices,  out- 
lines protection  strategies  and  provides  necessary 
supporting  information  for  the  various  municipal 
agencies  responsible  for  its  implementation.  A  local 
institutional  approach  to  controlling  groundwater 
pollution  is  described  and  experiences  of  three 
New  England  communities  which  have  adopted 
Aquifer  Protection  Plans  are  related.  (See  also 
W87-06270)  (Author's  abstract) 
W87-06293 


HEAVY  METALS  EV  NATURAL  WATERS:  AP- 
PLIED MONITOPJNG  AND  EvEPACT  ASSESS- 
MENT, 
Alberta  Environmental  Centre,  Vegreville. 
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For  primary  bibliographic  entry  see  Field  5B. 
W87-06295 


RESTORATION  OF  RIVERS  AND  STREAMS: 
THEORIES  AND  EXPERIENCE. 

Butterworth  Publishers,  Boston,  Massachusetts. 
1985.  280  p.  Edited  by  James  A.  Gore. 

Descriptors:  'River  restoration,  'Stream  restora- 
tion, 'Water  quality  control,  History,  Literature 
review,  Reviews. 

Previous  efforts  on  the  restoration  of  rivers  and 
streams  are  reviewed,  and  a  selection  of  restoration 
ideas  and  alternatives  are  the  stream  manager  are 
presented.  Either  through  case  histories  or  specific 
techniques,  chapters  attempt  to  address  these  resto- 
ration points:  (1)  what  historical  practices  and  suc- 
cesses there  have  been;  (2)  new  or  additional  tech- 
niques being  used  in  recent  restoration  projects;  (3) 
new  techniques  more  successful  than  the  'old 
stand-by';  and  (4)  how  the  techniques  can  be  inte- 
grated into  an  overall  recovery  enhancement 
project.  Reference  sections  for  each  chapter  pro- 
vide an  extensive  library  of  additional  works  for 
consultation.  (See  also  W87-06436  thru  W87- 
06444)(Lantz-PTT) 
W87-06435 


WATER  QUALITY  RESTORATION  AND  PRO- 
TECTION IN  STREAMS  AND  RIVERS, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 
Engineering. 

E.  E.  Herricks,  and  L.  L.  Osborne. 
IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries   and    Experience,     Butterworth    Publishers, 
Boston,  Massachusetts.  1985.  p  1-20,  1  fig,  3  tab,  40 
ref. 

Descriptors:  'Stream  restoration,  'River  restora- 
tion, 'Water  quality  control,  Streams,  Rivers, 
Water  quality  management,  Isolation,  Water  trans- 
fer, Water  pollution  control,  Water  pollution 
sources. 

Restoration  and  protection  of  stream  quality  are 
concepts  basic  to  the  formulation  of  water  quality 
regulation  in  the  United  States.  In  practice,  the 
goal  of  both  restoration  and  protection  is  the 
return  to,  or  maintenance  of,  some  preconceived 
notion  of  an  undisturbed  state.  Since  few  undis- 
turbed streams  and  rivers  exist,  arbitrary  measures 
of  restoration  effectiveness  are  often  based  on  read- 
ily accepted  criteria  and  standards  of  water  qual- 
ity. The  success  of  restoration  and  protection  ef- 
forts and  the  applicability  of  any  technique  or 
methodology  that  restores  water  quality  or  pro- 
tects existing  uses  is  dependent  on  physical,  chemi- 
cal, and  biological  characteristics  of  the  stream 
ecosystem  and  prevailing  use  and  disturbance  in 
each  watershed.  Assessment  of  restoration  and 
protection  is  dependent  on  the  scientific  validity  of 
the  criterion  value  used  as  an  endpoint.  Protection 
and  restoration  of  stream  water  quality  requires  a 
knowledge,  appreciation,  and  proper  juxtaposition 
of  several  fields  of  science.  The  primary  methods 
of  restoration  are  isolation,  removal,  transfer,  and 
dilution  through  space  and  time  of  substances 
which  degrade  water  quality  or  affect  ecosystem 
structure  and  function.  Protection  of  stream  water 
quality  is  often  technology  based.  The  application 
of  treatment  technologies  typically  meets  protec- 
tion requirements  where  point  sources  of  effluents, 
containing  high  concentrations  of  substances  that 
degrade  water  quality,  are  encountered.  The  po- 
tential for  water  quality  degradation  from  nonpoint 
sources  is  greater  (entire  watersheds  may  be  in- 
volved), but  substance  concentrations  are  generally 
less  than  point  source  effluents.  Protection  of 
stream  water  quality  affected  by  nonpoint  sources 
of  pollution  is  dependent  on  the  implementation  of 
best  management  practices  that  control  substance 
entry  into  stream  systems.  (See  also  W87- 
06435)(Lantz-PTT) 
W87-06436 


USE  OF  MEANDER  PARAMETERS  IN  RE- 
STORING HYDROLOGIC  BALANCE  TO  RE- 
CLAEVLED  STREAM  BEDS, 
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Wyoming  Univ.,  Laramie.  Dept.  of  Civil  Engi- 
neering. 

V.  R.  Rasfurther. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  21-40,  5  fig,  1  tab 
36  ref. 

Descriptors:  'Meanders,  'Hydrologic  budget, 
•Stream  beds,  'Water  quality  control,  Geomor- 
phology,  Erosion,  Sedimentation,  Channel  im- 
provement, Stream  profiles. 

Most  streams  are  continually  changing  position 
and  shape  as  a  consequence  of  hydraulic  forces 
acting  on  their  beds  and  banks.  This  stress  is 
mainly  a  result  of  climatic  changes  from  year  to 
year  in  the  amount  of  water  flow  variation  that 
occurs  in  the  stream.  It  is  the  rule  rather  than  the 
exception  that  banks  will  erode,  sediments  will  be 
deposited,  and  floodplains,  islands,  etc.,  will  under- 
go change  with  time.  The  problem  in  all  this  comes 
when  humans  induce  change  upon  the  system 
without  taking  the  necessary  steps  to  restore  the 
quasi-steady  situation  and  thus,  set  in  motion  a 
response  by  the  stream  system  to  adjust  to  this 
change,  which  results  in  the  propagated  response 
along  great  distances  from  the  human-induced 
action.  In  planning  and  designing  stream  channel 
restoration  and  stream  system  balance,  it  is  critical- 
ly important  to  avoid  the  geometric  stress  thresh- 
olds of  a  stream  at  which  dramatic  and  significant 
undesirable  landscape  modifications  occur.  It  is 
desirable  to  approximate  a  range  of  appropriate 
stream  channel  features  that  will  cause  the  stream 
system  to  respond  to  its  natural  inclinations  (the 
stream  pattern  which  would  exist  under  normal 
conditions)  as  if  no  human  action  had  occurred. 
This  intervention  will  result  in  controlled  sediment 
production  and  produce  a  channel  similar  to  the 
existing  stream  channel.  The  end  result  will  be  a 
system  where  stream  habitat  should  be  equivalent 
to  predisturbance  and,  hopefully,  a  slight  enhance- 
ment of  habitat  and  form.  This  chapter  discussed 
methods  and  techniques  for  restoring  a  stream 
channel  to  its  natural  inclinations  after  a  human- 
induced  change  such  as  surface  mining,  road  con- 
struction, etc.  The  main  emphasis  will  be  on  mean- 
der parameters  and  their  importance  in  stream 
channel  stability.  (See  also  W87-06435)  (Lantz- 
PTT) 
W87-06437 


RIPARIAN  REVEGETATION  AS  A  MITIGAT- 
ING PROCESS  IN  STREAM  AND  RIVER  RES- 
TORATION, 

Arizona  State  Univ.,  Tempe.  Center  for  Environ- 
mental Studies. 

B.  W.  Anderson,  and  R.  D.  Ohmart. 
IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  41-79,  11  fig,  13 
tab,  21  ref.  Bureau  of  Reclamation  Contract  No  1- 
07-34-X0176. 

Descriptors:  'Riparian  vegetation,  'Stream  resto- 
ration, 'Rainfall-runoff  relationships,  'River  resto- 
ration, Phreatophytes,  Water  quality  control, 
Vegetation,  Aquifers,  Watersheds,  Riparian 
waters,  Rainfall  impact. 

Riparian  vegetation  is  frequently  termed  phreato- 
phytic,  denoting  a  collective  group  of  plant  species 
that  have  their  roots  located  in  perennial  ground- 
water or  in  the  capillary  fringe  above  the  water 
table.  The  term  has  a  negative  connotation  among 
water  managers  and  refers  to  those  plant  species 
which  transpire  large  quantities  of  water  from  the 
water  table.  Consequently,  phreatophytes  are  fre- 
quently perceived  as  undesirable  and  their  removal 
has  been  viewed  as  positive  because  it  constitutes 
water  salvage  or  a  reduction  in  water  loss  from 
underground  aquifers.  In  general,  the  amount  and 
type  of  vegetational  ground  cover,  the  areal  extent 
of  the  watershed,  and  the  slope  of  the  terrain  are 
directly  related  to  the  percentage  of  water  that  will 
enter  the  drainage  system  as  surface  flow,  or  as 
percolated  water.  Good  watersheds  have  a  high 
roughness  coefficient  which  implies  a  good  cover- 
ing of  perennial  grasses.  The  force  of  falling  rain- 
drops is  reduced  before  hitting  the  soil,  and  the 
vegetation  retards  the  flow  of  the  surface  water, 


allowing  more  time  for  the  water  to  penetrate  the 
soil.  This  slower,  decreased  surface  water  flow 
reduces  the  erosion  of  topsoil  and  mitigates  the 
severity  of  flooding.  Summarized  here  are  the  re- 
sults of  field  studies  of  riparian  habitats  on  the 
lower  Colorado  River,  and  efforts  to  develop  from 
field-collected  data  plant  community  designs  that 
would  house  as  many  vertebrate  species  as  possible 
and  support  high  densities  of  wildlife.  (See  also 
W87-06435)  (Lantz-PTT) 
W87-06438 


MECHANISMS  OF  COLONIZATION  AND 
HABITAT  ENHANCEMENT  FOR  BENTHIC 
MACROINVERTEBRATES  IN  RESTORED 
RIVER  CHANNELS, 

Tulsa  Univ.,  OK.  Faculty  of  Natural  Sciences. 
J.  A.  Gore. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  81-101,  7  fig,  80  ref. 

Descriptors:  'River  channels,  'River  restoration, 
•Benthic  environment,  'Macroinvertebrates,  Eco- 
systems, Streams,  Rivers,  Sediments,  Colonization. 

The  restoration  of  stable  and  viable  benthic  ma- 
croinvertebrate  communities  is  an  integral  compo- 
nent of  the  effective  restoration  of  a  stream  or 
river  ecosystem.  It  is  a  particularly  critical  compo- 
nent if  the  benthos  are  known  to  supply  a  major 
portion  of  the  food  base  for  fish  populations  of  the 
system.  Of  all  the  requirements  for  reclamation  and 
restoration  of  lotic  ecosystems,  benthic  community 
restoration  and  recovery  required  the  smallest 
amount  of  capital  investment  and  least  sophisticat- 
ed of  special  structure  development.  The  benefits 
to  maintenance  of  higher  trophic  levels  in  the 
systems  are  well  worth  that  investment.  Only  a 
few  procedures  need  be  followed:  (1)  measurement 
and  placement  of  substrate  similar  to  the  undis- 
turbed source  area  of  invertebrate  colonizers;  (2) 
placement  of  structures  to  control  increased  sedi- 
ment loads;  (3)  placement  of  structures  to  ensure 
maintenance  of  stable  and  productive  riffle  areas; 
4)  monitoring  of  benthic  recolonization;  and  (5) 
assessment  of  restoration  success  by  demonstration 
of  stable  communities  similar  to  those  in  adjacent 
undisturbed  source  areas.  (See  also  W87-06435) 
(Lantz-PTT) 
W87-06439 


STREAM  CHANNEL  MODIFICATIONS  AND 
RECLAMATION  STRUCTURES  TO  ENHANCE 
FISH  HABITAT, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-06440 


METHODS  FOR  DETERMINING  SUCCESS- 
FUL RECLAMATION  OF  STREAM  ECOSYS- 
TEMS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy- 

For  primary  bibliographic  entry  see  Field  6G. 
W87-06441 


AQUATIC  COMMUNITY  RESPONSE  TO 
TECHNIQUES  UTTLIZED  TO  RECLAIM 
EASTERN  U.S.  COAL  SURFACE  MINE  -  IM- 
PACTED  STREAMS, 

Tennessee  Valley  Authority,  Knoxville. 
For  primary  bibliographic  entry  see  Field  5C. 
W87-06442 


SOME  EFFECTS  OF  STREAM  HABITAT  IM- 
PROVEMENT ON  THE  AQUATIC  AND  RI- 
PARIAN COMMUNITY  OF  A  SMALL  MOUN- 
TAIN STREAM, 

Marsan    (Andre)    et    Associes,    Inc.,    Montreal 
(Quebec). 
S.  A.  Burgess. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  223-246,  2  fie  2 
tab,  24  ref. 


Descriptors:  'Ecosystems,  'Streams,  'Aquatic 
habitats,  'Stream  improvement,  Riparian  waters, 
Mountain  streams,  Trout,  Streamflow,  Pools, 
Crayfish. 

To  test  the  value  of  habitat  improvement  as  a 
means  of  increasing  trout  biomass,  a  section  of  the 
study  stream  (an  unnamed,  spring-fed  mountain 
stream)  that  divided  to  form  two  parallel  sections 
of  approximately  100  m  in  length  was  selected  for 
study.  One  section  was  selected  for  habitat  im- 
provement, while  the  other  was  left  unmanaged 
and  served   as  a  control.  To  ensure  control  of 
discharge  through  the  two  sections,  flow  control 
structures  were  constructed  at  the  head  of  each.  As 
a  result,  flows  through  the  two  sections  could  be 
equalized,  or  flow  through  one  section  could  be 
cut  off  completely  to  allow  the  collection  of  fish 
and  crayfish  from  the  drained  section.  Habitat  im- 
provement in  the  study  area  involved  the  construc- 
tion of  small   rock  dams  and  deflectors.   Before 
habitat  improvement,  less  than  10%  of  the  stream 
channel     consisted     of    pools.     Afterward,     the 
riffle:pool  ratio  in  the  improved  section  was  ap- 
proximately 1:1.  In-stream  cover,  in  the  form  of 
logs,  as  well  as  rafts  of  alders  lashed  together,  was 
introduced  into  the  improved  section,  usually  in 
pools  and  near  areas  of  high  food  availability.  This 
study  demonstrated  that  in  addition  to  increasing 
trout  biomass,   stream   habitat  improvement  also 
affected  populations  of  nontarget  organisms.  Cray- 
fish populations  increased  substantially  in  the  im- 
proved section,  which  likely  resulted  in  the  in- 
creased use  of  that  area  by  mink  and  raccoons.  In 
this  case,  no  significant  loss  of  trout  biomass  oc- 
curred as  a  result  of  increased  use  of  the  area  by 
mammalian  predators.  In  areas  where  no  alternate 
prey  species  are  available,  some  trout  might  be  lost 
as  a  result  of  predation.  It  is  unlikely,  however, 
that  predation  by  mink  would  negate  the  value  of 
habitat  improvement  as  a  management  tool.  The 
management  techniques  employed   in   this  study 
had    several    advantages.    The    structures    were 
simple  to  build,  using  readily  available  materials. 
Labor  requirements  were  low  and  all  work  was 
accomplished  using  hand  tools.  As  a  result,  the 
total  cost  of  habitat  improvement  was  relatively 
low.  In  addition,  because  they  were  constructed  of 
materials  available  on  site,  the  structures  preserved 
the  natural  aspect  of  the  stream.  This  is  an  impor- 
tant consideration,  since  preserving  the  natural  or 
aesthetic  quality  of  the  environment  is  often  criti- 
cal to  maintaining  the  overall  enjoyment  of  the 
angling  experience.  (See  also  W87-06435)  (Lantz- 
PTT) 
W87-06443 


ENHANCEMENT  OF  URBAN  WATER  QUAL- 
ITY THROUGH  CONTROL  OF  NONPOINT 
SOURCE  POLLUTION:  DENVER,  COLORA- 
DO, 

Engineering-Science,  Inc.,  Denver,  CO. 
R.  D.  Judy. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  247-279,  9  fie  5 
tab,  24  ref. 

Descriptors:  'Water  quality  control,  'Water  pollu- 
tion control,  'Nonpoint  pollution  sources, 
•Denver,  'Colorado,  South  Platte  River,  Surface 
runoff,  Urban  runoff,  Model  studies. 

Techniques  were  developed  to  quantify  pollutant 
loadings  in  the  South  Platte  River,  Denver,  Colo- 
rado, resulting  from  storm  event  generated  non- 
point  source  pollution.  Nonpoint  source  pollution 
is  defined  as  pollution  originating  from  many  dif- 
ferent sources,  such  as  streets,  parking  lots,  indus- 
trial and  residential  developments,  atmospheric 
deposition,  etc.  Nonpoint  source  pollution  is  not 
presently  governed  by  the  National  Pollution  Dis- 
charge Elimination  System  or  any  type  of  wet 
weather  water  quality  criteria.  The  data  show  that 
the  relationships  between  storm  rainfall,  runoff, 
effective  impervious  area,  and  pollutants  are  quan- 
tifiable. Urban  runoff  pollution  is  probably  predict- 
able, with  these  predictions  based  on  the  model 
presented  here.  The  model  itself  requires  careful 
testing,  evaluation,  and  revision  for  other  than 
conservative  constituents.  The  results  of  the  actual 


112 


WATER  QUALITY  MANAGEMENT  AND  PROTECTION— Field  5 

Water  Quality  Control — Group  5G 


testing  as  well  as  testing  by  others  in  different 
geographical  areas  is  necessary  to  determine  its 
applicability  to  a  wide  variety  of  conditions.  Pre- 
dictive results  of  the  model  utilizing  Best  Manage- 
ment Practices  data  and  data  from  the  special 
studies  may  have  serious  implications  for  the  future 
of  water  quality  management.  These  implications 
include  implementation  of  a  Best  Management 
Practices  program  in  conjunction  with  the 
NPDES  program.  Also,  wet  weather  quality  crite- 
ria that  are  in  developmental  stages  may  greatly 
impact  state  water  quality  standards  and  practice. 
This  study  is  a  step  in  determining  the  answers  to 
these  and  other  possible  questions.  (See  also  W87- 
06435)  (Lantz-PTT) 
W87-06444 


LAKE  AND  RESERVOIR  RESTORATION, 

Kent  State  Univ.,  OH.  Dept.  of  Biological  Sci- 
ences. 

O.  D.  Cooke,  E.  B.  Welch,  S.  A.  Peterson,  and  P. 
R.  Newroth. 

Butterworth  Publishers,  Boston,  Massachusetts. 
1986.  392  p,  77  fig,  34  tab,  791  ref. 

Descriptors:  *Eutrophication,  *Lake  restoration, 
•Case  studies,  'Ecological  effects,  Ecosystems, 
Wastewater  treatment,  Hypolimnion,  Chemical 
precipitation,  Phosphorus,  Sediments,  Aeration. 

The  eutrophication  process  and  the  development 
of  a  pre-restoration  diagnosis  and  feasibility  study 
in  a  simplified  but  easily  understood  manner  are 
described.  Chapters  on  various  restoration  meth- 
ods (such  as  advanced  treatment  and  diversion  of 
wastewater  and  stormwater,  hypolimnetic  with- 
drawal, dilution  and  flushing,  phosphorus  precipi- 
tation and  inactivation,  sediment  oxidation,  sedi- 
ment removal,  hypolimnetic  aeration)  include  an 
introduction  to  the  theory  of  the  problem  and  the 
restoration  technique,  a  description  of  application 
procedures,  an  analysis  of  case  studies  and  success 
stories,  and  a  discussion  of  costs  and  potential 
negative  impacts.  The  chapters  contain  extensive 
bibliographies,  making  them  suitable  not  only  to 
the  person  interested  in  the  actual  implementation 
of  a  method,  but  also  to  those  who  are  entering  the 
field  and  learning  about  the  problems  and  manage- 
ment of  lakes  and  reservoirs.  (Lantz-PTT) 
W87-06446 


WATER  RESOURCES  PLANNING, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  6A. 

W87-06448 


GROUNDWATER  QUALITY  AND  MANAGE- 
MENT: RESEARCH  AND  EXTENSION. 

Cornell   Univ.   Agricultural   Experiment   Station, 

Ithaca,  NY. 

Draft  Report  III,  December   1985.  58  p,  6  tab, 

append. 

Descriptors:  'Groundwater         management, 

•Groundwater  quality,  'Water  quality  control, 
Water  supply,  Groundwater  availability,  Agricul- 
ture, Research  priorities. 

America's  groundwater  is  fifty  times  as  plentiful  as 
water  in  its  rivers  and  lakes.  Groundwater  is  a 
source  of  drinking  water  for  approximately  one- 
half  the  nation's  population.  Groundwater  also 
provides  about  40%  of  the  nation's  irrigation  re- 
quirements and  about  80%  of  rural  water  needs, 
both  in  the  home  and  for  livestock.  Few  doubt  that 
contamination  of  groundwater  is  a  growing  prob- 
lem. The  impact  of  agricultural  activities  on 
groundwater  quality  and  quantity  is  an  issue  of 
major  national  importance.  Proper  management  of 
agricultural  systems  to  maintain  acceptable 
groundwater  quality  is  increasing  in  importance. 
Research  efforts  need  to  be  focused  on  physical, 
chemical  and  biological  processes  that  influence 
groundwater  quality.  This  proposal  presents  a 
comprehensive  research  and  extension  plan  to  sus- 
tain agricultural  productivity  and  protect  ground- 
water resources  for  rural  areas.  The  goal  is  provi- 
sion of  an  adequate  quantity  of  acceptable  quality 
groundwater.    Current   research   in   groundwater 


within  State  Agricultural  Experiment  Stations  and 
within  federal  and  other  agencies  is  inadequate  to 
meet  existing  needs  for  research  and  extension. 
There  is  an  immediate  need  for  increased  research 
on  source  and  prevention,  fate,  remedial  (correc- 
tive), and  impact  and  institutional  issues.  Example 
research  programs  to  address  these  major  issues 
are  given.  Technology  transfer  through  Coopera- 
tive Extension  is  proposed  to  transmit  benefits  of 
research  investments  to  the  public.  Issues  of  train- 
ing and  numbers  of  personnel  are  key  constraints 
to  Extension's  programming  in  groundwater  qual- 
ity. Funding  for  fundamental  research  and  exten- 
sion programs  in  groundwater  quality  must  be 
added  to  existing  limited  resources.  USDA  funding 
of  $55  million/yr  for  research  grants,  fellowships, 
equipment  and  facilities  grants,  and  extension 
grants  is  proposed  to  accomplish  the  goal  of  clean 
groundwater.  (Lantz-PTT) 
W87-06451 


ECONOMIC  IMPACT  OF  PROPOSED  REGU- 
LATION R81-19  FOR  SLTE-SPECIFIC  WATER 
POLLUTION  RULES  APPLICABLE  TO  CITI- 
ZENS UTILITIES  COMPANY  DISCHARGE  TO 
LDLY  CACHE  CREEK. 
Ducharme  (Robert  G.),  Inc.,  Deerfield,  IL. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161  as  PB84-243369. 
Document  No.  82/19,  June  1982.  102  p,  8  tab,  62 
ref,  3  append.  Project  No.  80.261. 

Descriptors:  'Water  quality  control,  'Regulations, 
•Public  policy,  'Lily  Cache  Creek,  'Illinois,  'Util- 
ities, Water  pollution  prevention,  Fishing,  Eco- 
nomic aspects,  Social  participation,  Public  partici- 
pation, Recreation. 

This  economic  impact  study  concerns  a  petition 
for  site  specific  water  pollution  rules  and  regula- 
tions for  West  Suburban  Treatment  Plant  No.  1 
(WSB  No.l)  in  the  Village  of  Bolingbrook,  owned 
and  operated  by  Citizens  Utilities  Company  of 
Illinois.  Effluent  ammonia  nitrogen  (NH3-N)  con- 
centrations must  be  limited  to  a  level  that  will  not 
cause  the  receiving  stream  to  exceed  the  standard 
of  1.5  mg/L  except  during  the  months  of  Novem- 
ber through  March  when  the  standard  is  4.0mg/L. 
Since  Lily  Cache  Creek  is  an  intermittent  stream 
with  an  historical  average  7-day,  10-year  low  flow 
of  zero,  the  water  quality  standards  are  in  effect 
the  effluent  standards.  WSB  No.l  has  operated 
under  variances  granted  by  the  Illinois  Pollution 
Control  Board  on  July  20,  1978  and  on  March  5, 
1981  providing  for  effluent  discharge  limits  of  20 
mg/L  for  BOD5,  25  mg/L  for  TSS  and  up  to  15 
mg/L  for  NH3-N.  The  current  variance  extends  to 
July  1,  1985  and  was  granted  on  condition  that 
design,  engineering,  and  construction  be  estab- 
lished on  a  schedule  that  would  allow  total  compli- 
ance with  the  NPDES  effluent  limitations  before 
July  2,  1985.  During  the  most  recent  variance 
proceeding  Citizens  expressed  its  intention  to  peti- 
tion for  a  site  specific  regulation  incorporating  on  a 
permanent  basis  the  20/25/15  effluent  standards 
allowed  in  the  variance.  That  petition  was  in  fact 
filed  on  June  12,  1981  and  is  the  object  of  this 
study.  Lily  Cache  Creek  is  not  suitable  for  water 
contact  recreation  such  as  swimming  and  water 
skiing.  Fishing  (including  natural  resource  protec- 
tion) is  the  only  Creek  use  affected  by  the  propos- 
al. Approval  of  the  proposal  would  result  in  an 
annual  loss  of  2,972  sport  fishing  opportunities  in 
Lily  Cache  Creek  and  the  DuPage  River  valued  at 
approximately  $52,000/yr.  The  cost  of  construct- 
ing the  facilities  required  to  upgrade  WSB  No.l  is 
$3,626,000.  Annual  operation  and  maintenance 
costs  related  to  these  new  facilities  are  estimated  at 
$223,000.  Capital  costs  were  projected  to  Novem- 
ber 1984,  the  expected  midpoint  of  construction 
and  operation  and  maintenance  costs  were  project- 
ed to  the  third  quarter  of  1985,  the  anticipated  time 
the  facilities  would  become  operational.  The  an- 
nualized cost  related  to  upgrading  the  plant  includ- 
ing depreciation  capital  service,  income  taxes,  and 
operation  and  maintenance  expenses  totals 
$l,340,148/yr.  (Lantz-PTT) 
W87-06454 


SYMPOSIUM  ON  TROPICAL  HYDROLOGY 
AND  2ND  CARIBBEAN  ISLANDS  WATER  RE- 
SOURCES CONGRESS. 


American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  2A. 

W87-06455 


RUNOFF    DISPOSAL    IN    THE    LIMESTONE 
REGION  OF  NORTHERN  P.R., 

Geotec,  Caparra  Heights,  PR. 

For  primary  bibliographic  entry  see  Field  4A. 

W87-06461 


AUTOMATED  PROCEDURE  FOR  MONITOR- 
ING THE  EFFECTIVENESS  OF  OZONATION 
PROCESSES, 

Centre  de  Recherche  Lyonnaise  des  Eaux  -  Degre- 

mont,  Le  Pecq  (France). 

For  primary  bibliographic  entry  see   Field   5D. 

W87-06515 


CONTROL     OF     A     FULLY     AUTOMATED 
OZONE  APPLICATION  SYSTEM, 

Hankin  Environmental  Systems,  Scarborough  (On- 
tario). 

For  primary  bibliographic  entry  see  Field  5F. 
W87-06516 


AUTOMATION     OF    A    PLANT    TREATING 
WATER  WITH  OZONE, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary  bibliographic   entry  see  Field   5D. 
W87-06517 


ASSESSMENT      OF     RESERVOIR      MIXING 
PROCESSES, 

Ford,    Thornton,    Norton    and    Associates    Ltd., 

Little  Rock,  AR. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06523 


WATER  QUALITY,  MACROINVERTEBRATES, 
LARVAL  FISHES,  AND  FISHES  OF  THE 
LOWER  MISSISSD?PI  RD/ER  -  A  SYNTHESIS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06526 


WETLANDS  AND  WATER  QUALITY:  A  RE- 
GIONAL REVIEW  OF  RECENT  RESEARCH  IN 
THE  UNITED  STATES  ON  THE  ROLE  OF 
FRESHWATER  AND  SALTWATER  WET- 
LANDS AS  SOURCES,  SINKS,  AND  TRANS- 
FORMERS OF  NITROGEN,  PHOSPHORUS, 
AND  VARIOUS  HEAVY  METALS, 
Rhode  Island  Univ.,  Kingston.  Graduate  School  of 
Oceanography. 

For  primary  bibliographic  entry  see  Field  2L. 
W87-06529 


EDUCATIONAL    INTERVENTION    FOR    AL- 
TERING   WATER-SANITATION    BEHAVIORS 
TO    REDUCE   CHILDHOOD    DIARRHEA    IN 
URBAN  BANGLADESH:  I.  APPLICATION  OF 
THE  CASE-CONTROL  METHOD  FOR  DEVEL- 
OPMENT OF  AN  INTERVENTION, 
International   Centre   for   Diarrheal   Disease   Re- 
search, Dacca  (Bangladesh). 
J.  D.  Clemens,  and  B.  F.  Stanton. 
American  Journal  of  Epidemiology  AJEPAS,  Vol. 
125,  No.  2,  p  284-291,  February  1987.  6  tab,  15  ref. 

Descriptors:  'Water  use,  'Sanitation,  'Diarrhea, 
•Human  diseases,  'Water-sanitation  behavior,  'In- 
fection, 'Bangladesh,  'Education,  Urban  sociolo- 
gy, Statistical  analysis,  Comparison  studies,  Dis- 
eases, Food  habits,  Domestic  wastes,  Wastes,  Bac- 
teria. 

A  case-control  study  was  performed  to  develop  an 
empirically  based  intervention  for  improving 
water-sanitation  practices  and  rates  of  childhood 
diarrhea  among  families  residing  in  urban  Bangla- 
desh. For  three  months  fortnightly  histories  of 
diarrhea  were  taken  for  all  children  under  six  years 
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of  age  among  1,330  families  to  estimate  age-specific 
rates  of  diarrhea  in  the  population.  A  total  of  247 
randomly  sampled  families  were  visited  once 
during  the  study  for  prolonged  observations  of 
water-sanitation  practices.  Behaviors  potentially 
affecting  incidence  of  diarrhea  were  compared  in  a 
case  group  whose  children  had  rates  at  least  1.7 
times  the  rates  expected  for  similarly  aged  chil- 
dren, and  in  a  control  group  without  any  episodes 
of  childhood  diarrhea  during  the  period  or  obser- 
vation. Three  practices  differentiated  the  two 
groups:  more  control  (82%)  than  case  (53%)  moth- 
ers who  were  observed  to  prepare  food  washed 
their  hands  before  beginning  the  preparation; 
fewer  control  families  (33%)  than  case  families 
(80%)  had  ambulatory  children  who,  when  ob- 
served to  defecate,  did  so  in  the  family's  living 
area;  and  fewer  control  (30%)  than  case  (47%) 
families  had  children  who  were  observed  to  place 
garbage  or  waste  products  in  their  mouth.  Focus 
on  these  three  empiric  associations  enabled  the 
design  of  a  community-specific  educational  inter- 
vention which  is  simple  in  construction  and  based 
upon  naturally  occurring,  financially  feasible,  salu- 
tory  practices.  (See  also  W87-06542)  (Author's  ab- 
stract) 
W87-06541 


EDUCATIONAL    INTERVENTION    FOR    AL- 
TERING   WATER-SANITATION    BEHAVIORS 
TO    REDUCE   CHILDHOOD    DIARRHEA    IN 
URBAN  BANGLADESH:  H.  A  RANDOMIZED 
TRIAL  TO   ASSESS   THE   IMPACT  OF  THE 
INTERVENTION  ON  HYGffiNIC  BEHAVIORS 
AND  RATES  OF  DIARRHEA, 
International   Centre   for   Diarrheal   Disease   Re- 
search, Dacca  (Bangladesh). 
B.  F.  Stanton,  and  J.  D.  Clemens. 
American  Journal  of  Epidemiology  AJEPAS,  Vol. 
125,  No.  2,  p  292-301,  February  1987.  4  tab,  18  ref. 

Descriptors:  'Water-sanitation  behavior,  'Water 
use,  'Sanitation,  'Diarrhea,  'Human  diseases,  'In- 
fection, 'Bangladesh,  'Education,  Urban  sociolo- 
gy, Diseases,  Statistical  analysis,  Behavior,  Com- 
parison studies,  Food  habits,  Domestic  wastes, 
Wastes,  Bacteria,  Case  studies,  Epidemiology,  De- 
veloping countries. 

An  educational  intervention  was  designed  to  im- 
prove three  water-sanitation  behaviors  empirically 
shown  to  be  associated  with  high  rates  of  child- 
hood diarrhea  in  Dhaka,  Bangladesh:  lack  of  hand- 
washing before  food  preparation,  open  defecation 
by  children  in  the  family  compound,  and  inatten- 
tion to  proper  disposal  of  garbage  and  feces,  in- 
creasing the  opportunity  for  young  children  to 
place  waste  products  in  their  mouth.  Fifty-one 
communities,  each  comprising  38  families,  were 
randomized  either  to  receive  or  not  to  receive  the 
intervention.  During  the  six  months  after  the  inter- 
vention, the  rate  of  diarrhea  (per  100  person- 
weeks)  in  children  under  six  years  of  age  was  4.3  in 
the  intervention  communities  and  5.8  in  the  control 
communities  (26%  protective  efficacy).  A  corre- 
sponding improvement  in  handwashing  practices 
before  preparing  food  was  noted,  although  no  im- 
provement was  observed  for  defecation  and  waste 
disposal  practices.  These  data  suggest  that  educa- 
tional interventions  for  waste-sanitation  practices 
can  have  an  important  beneficial  effect  upon  child- 
hood diarrhea  in  developing  countries,  particularly 
when  the  interventions  are  designed  in  a  simple 
way  to  promote  naturally  occurring  salutory  be- 
haviors that  are  empirically  associated  with  lower 
rates  of  childhood  diarrhea.  (See  also  W87-06541) 
(Author's  abstract) 
W87-06542 


PREVENTION  OF  FORMATION  OF  ACID 
DRAINAGE  FROM  HIGH-SULFUR  COAL 
REFUSE  BY  INHIBITION  OF  DION-  AND 
SULFUR-OXIDIZING  MICROORGANISMS.  I. 
PRELIMINARY  EXPERIMENTS  IN  CON- 
TROLLED SHAKEN  FLASKS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

P.  R.  Dugan. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
29,  No.  1,  p  41-48,  January  1987.  11  fig,  22  ref. 
DOI  Grant  14-34-001-8109. 


Descriptors:  'Acid  mine  drainage,  'Mine  drainage, 
•Coal  mining,  'Mine  wastes,  'Coal  mining, 
•Acids,  'Water  pollution  control,  "Inhibition, 
•Bacteria,  Microbial  oxidation,  Hydrogen  ion  con- 
centration, Pollutants,  Oxidation,  Chemical  reac- 
tions, Microorganisms,  Iron,  Sulfur,  Sulfates,  Slur- 
ries, Pyrite. 

Acid  formation  that  results  from  exposure  of  pyrit- 
ic  minerals,  discarded  in  the  process  of  coal 
mining,  to  the  combined  effects  of  atmospheric 
oxygen,  moisture,  and  a  group  of  acidophilic  iron- 
and  sulfur-oxidizing  bacteria  is  a  major  environ- 
mental problem.  Changes  of  pH  and  sulfate  con- 
centration in  high-sulfur  coal  refuse  slurries  are 
used  as  measurements  of  microbial  pyrite  oxidation 
in  the  laboratory.  Sodium  lauryl  sulfate  (SLS), 
alkylbenzene  sulfonate  (ABS),  benzoic  acid  (BZ) 
and  combinations  of  SLS  plus  BZ  and  ABS  plus 
BZ  effectively  inhibited  formation  of  sulfate  and 
acid  when  added  in  concentrations  greater  than  50 
mg/1  to  inoculated  20  or  30%  coal  refuse  slurries. 
Here  25  mg/1  concentrations  of  SLS,  ABS,  and 
ABS  plus  BZ  stimulated  acid  production.  Formic, 
hexanoic,  oxalic,  propionic,  and  pyruvic  acid  at 
0.1%  concentrations  were  also  effective  inhibitors. 
Four  different  lignin  sulfonates  were  only  slightly 
effective  inhibitors  at  0.1%  concentrations.  It  was 
concluded  that  acid  formation  resulting  from  mi- 
crobial oxidation  in  high-sulfur  coal  refuse  can  be 
inhibited.  (See  also  W87-06547)  (Wood-PTT) 
W87-06546 


PREVENTION  OF  FORMATION  OF  ACID 
DRAINAGE  FROM  HIGH-SULFUR  COAL 
REFUSE  BY  INHIBITION  OF  IRON-  AND 
SULFUR-OXIDIZING  MICROORGANISMS.  H. 
INHD3LTION  IN  'RUN  OF  MINE'  REFUSE 
UNDER  SIMULATED  FTELD  CONDITIONS, 
Ohio  State  Univ.,  Columbus.  Dept.  of  Microbiolo- 
gy- 

P.  R.  Dugan. 

Biotechnology  and  Bioengineering  BIBIAU,  Vol. 
29,  No.  1,  p  49-54,  January  1987.  13  fig,  9  ref.  DOI 
Grant  14-34-0001-8109. 

Descriptors:  'Acid  mine  drainage,  'Mine  drainage, 
'Coal  mining,  'Mine  wastes,  'Coal  mining,  'Inhi- 
bition, 'Bacteria,  'Acids,  'Water  pollution  con- 
trol, Microbial  oxidation,  Oxidation,  Microorga- 
nisms, Pollutants,  Iron,  Sulfur,  Sulfates,  Slurries, 
Pyrite,  Sodium  lauryl  sulfate,  Benzoic  acid,  Lime. 

The  combination  of  sodium  lauryl  sulfate  (SLS) 
and  benzoic  acid  effectively  inhibits  iron-  and 
sulfur-oxidizing  bacteria  in  coal  refuse  and  pre- 
vents the  conversion  of  iron  pyrite  to  sulfate,  ferric 
iron,  and  sulfuric  acid,  thereby  significantly  reduc- 
ing the  formation  of  acidic  drainage  from  coal 
refuse.  The  inhibitors  were  effective  in  a  concen- 
tration of  1.1  mgAg  refuse,  and  data  indicate  that 
the  SLS  was  in  excess  of  the  concentration  re- 
quired. The  treatment  was  compatible  with  the  use 
of  lime  for  neutralization  of  acid  present  prior  to 
inhibition  of  its  formation.  (See  also  W87-06546) 
(Author's  abstract) 
W87-06547 


PHOSPHATE  TRANSPORT  DURING  HYPO- 
LIMNETIC  AERATION, 

National  Water  Research  Inst.,  Burlington  (Ontar- 
io). 

D.  R.  S.  Lean,  D.  J.  McQueen,  and  V.  A.  Story. 
Archiv  fuer  Hydrobiologie  AHYBA4,  Vol.   108, 
No.  2,  p  269-280,  December  1986.  6  fig,  23  ref. 

Descriptors:  'Phosphates,  'Hypolimnetic  aeration, 
•Limnology,  'Isotope  studies,  'Water  pollution 
treatment,  'Phosphorus,  'Hypolimnion,  'Water 
quality,  'Thermal  stratification,  'Sedimentation 
rates,  'Lakes,  Iron  oxides,  Precipitation,  Aeration, 
Destratification,  Sediment-water  interfaces,  Ad- 
sorption, Nutrients,  Rehabilitation. 

Hypolimnetic  aeration  is  thought  to  improve  the 
eutrophic  state  of  lakes;  however,  in  only  about 
50%  of  case  studies  was  the  treatment  successful. 
Measurements  of  the  influence  of  aeration  on  phos- 
phorus kinetics  were  taken  in  large  (550  cu  m) 
enclosures  located  in  Lake  St.  George,  Ontario. 
With  aeration  the  thermal  stratification  pattern  was 


unaltered,  nor  was  any  hypolimnetic  phosphate 
transported  to  the  surface  waters.  There  was  how- 
ever some  movement  from  hypolimnion  to  meta- 
limnion.  Transport  rates  were  measured  by  adding 
radioactive  phosphate  to  the  hypolimnion  and 
monitoring  the  change  in  isotope  distribution  as  a 
function  of  time.  Movement  to  the  sediments  under 
anaerobic  conditions  was  insignificant.  With  hypo- 
limnetic aeration  the  rate  constant  from  the  hypo- 
limnion to  the  sediment  was  measured  (about  1%/ 
day)  and  followed  zero  order  kinetics.  Adding  300 
microg/1  of  FeC13.6  H20  to  the  hypolimnion  in- 
creased the  transport  rate  to  the  sediment  fivefold 
in  the  aerated  enclosure  but  the  rate  for  the  anaero- 
bic enclosure  remained  near  the  limit  of  detection. 
Available  iron  in  the  hypolimnion  of  lakes  is  neces- 
sary for  the  effective  reduction  of  phosphorus  by 
hypolimnetic  aeration.  Redox  relationships  not 
only  govern  internal  loading  of  phosphate  under 
anaerobic  conditions  but  adsorption  of  phosphorus 
to  hydrous  iron  (III)  oxides  under  aerobic  condi- 
tions. Available  iron  and  oxygen  concentrations 
should  be  included  in  empirical  relationships  used 
to  predict  lake  phosphorus  concentrations  from  P 
loading.  (Author's  abstract) 
W87-06562 


SUBSURFACE  VENTING  OF  VAPORS  EMA- 
NATING FROM  HYDROCARBON  PRODUCT 
ON  GROUND  WATER, 

Radian  Corp.,  Austin,  TX. 

For  primary  bibliographic  entry  see  Field  5B. 

W87-06570 


DETECTING  CHANGES  IN  GROUND  WATER 
QUALITY  AT  REGULATED  FACILITIES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
J.  C.  Loftis,  J.  Harris,  and  R.  H.  Montgomery. 
Ground  Water  Monitoring  Review  GWMRDU, 
Vol.  7,  No.  1,  p  72-76,  Winter  1987.  2  tab,  14  ref. 
DOI  Grant  14-O8-O001-G-1060. 

Descriptors:  'Pollutant  identification,  'Water  qual- 
ity standards,  'Statistical  analysis,  'Environmental 
protection,  Standards,  Regulations,  Seasonal  varia- 
tion, Legislation,  Seepage. 

The  Resource  Conservation  and  Recovery  Act 
(PL  94-580)  and  related  Federal  and  state  legisla- 
tion have  mandated  routine  monitoring  of  ground 
water  quality  at  regulated  facilities.  The  objective 
of  this  activity  is  detection  of  adverse  changes  in 
ground  water  quality  caused  by  the  facilities.  Fail- 
ure to  detect  pollution,  and  incorrect  determina- 
tions of  pollution,  can  be  very  expensive.  In  an 
attempt  to  standardize  regulatory  data  analysis, 
EPA  has  specified  a  standard  statistical  procedure 
for  monitoring  of  certain  facilities  regulated  under 
RCRA  (40  CFR-Part  264,  Appendix  IV).  Monitor- 
ing programs  must  be  designed  and  operated  to 
provide  statistically  sound  information.  Users  of 
ground  water  quality  data  must  understand  the 
nature  and  limitations  of  information  from  moni- 
toring. The  authors  present  a  general  approach  to 
analysis  of  ground  water  quality  data  in  light  of  the 
stated  objective.  The  suggested  approach  accounts 
for  'natural'  variation  in  background  water  quality 
through  pairing  of  observations.  (Inadequate  meth- 
ods of  accounting  for  such  variation  -  e.g.,  seasona- 
lity -  are  a  difficulty  in  the  EPA's  recommended 
procedure  for  analysis.)  Techniques  that  can  be 
applied  to  the  different  data  from  paired  wells 
include  statistical  tolerance  limits  and  trend  testing. 
The  limitations  of  quarterly  sampling  for  detecting 
small  changes  in  quality  over  a  short  time  frame 
are  discussed.  (Airone-PTT) 
W87-06573 


HYPOTHESIZED  CARBON  FLOW  THROUGH 
THE  DEEPWATER  LAKE  ONTARIO  FOOD 
WEB, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06587 
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STUDY  OF  MULTntESERVOER  OPERATION 
WITH  MINIMUM  DESIRABLE  FLOW  CON- 
STRAINTS, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

E.  C.  Pogge,  Y.  S.  Yu  and,  and  G.  T.  Wang. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  131777/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Contribution  No.  251,  September  1985.  49  p, 
5  tab,  15  fig,  4  ref,  append.  Contract  No.  14-08- 
0O01-G907,  Project  No.  USGS  G907-O6. 

Descriptors:  *Flow  constraints,  'Reservoir  oper- 
ation, *Instream  flow,  Linear  decision  rule, 
Chance-constrained  problem,  Optimization, 
Kansas,  Multipurpose  reservoirs,  Upper  Cotton- 
wood-Neosho River  basin,  Linear  programming, 
Drawdown. 

This  study  concerns  the  operation  of  the  three- 
reservoir  system  of  the  Upper  Cottonwood- 
Neosho  River  basin  under  the  constraints  of  mini- 
mum desirable  in-stream  flows  as  specified  in  the 
Kansas  State  Water  Plan  in  addition  to  committed 
conservation  storages  for  water  supply.  The  water 
problem  is  formulated  as  a  chance-constrained  op- 
timization problem  using  the  linear  decision  rule. 
The  resulting  deterministic  linear  programming  has 
been  solved  to  obtain  the  decision  parameters  for 
monthly  operation  of  the  system.  Two  objective 
functions  are  used:  one  for  minimization  of  the 
total  drawdown  of  the  system  and  the  other  for 
minimization  of  the  maximum  drawdown.  The 
latter  objective  function  apparently  gives  a  better 
operating  policy  as  evaluated  by  the  performance 
of  the  system  for  simulated  operations.  The  results 
show  that  with  minimum  desirable  in-stream  flow 
constraints,  no  feasible  solution  can  be  found  with 
reliability  larger  than  70%.  Without  the  minimum 
desirable  flow  constraints,  the  maximum  reliability 
achievable  is  about  82%.  (Pogge-KS  U.) 
W87-06093 


INCORPORATING  A  RULE-BASED  MODEL 
OF  JUDGEMENT  INTO  A  WASTEWATER 
TREATMENT  PLANT  DESIGN  OPTIMIZA- 
TION MODEL, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5D. 

W87-06097 


MULTICRrrERIA  MANAGEMENT  OF 
GROUNDWATER  QUALITY  UNDER  UNCER- 
TAINTY, 

Illinois  Univ.  at  Urbana-Champaign.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-O6099 


INTRODUCTION  TO  COMPUTING, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

A.  James. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

17-25,  1  fig. 

Descriptors:  'Water  quality  management,  'Com- 
puters, 'Mathematical  models,  Computer  pro- 
grams, Computer  models,  Water  management. 

All  but  the  simplest  of  mathematical  models  re- 
quire the  use  of  a  computer,  but  it  is  important  that 
the  computational  aspects  of  modeling  are  kept  in 
perspective  as  computing  can  all  too  easily  become 
a  way  of  life.  The  aim  of  computing  is  to  obtain  as 
easily  and  efficiently  as  possible  the  output  in  a 
suitable  form.  There  needs  to  be  a  balance  between 
the  time  and  effort  in  programming  and  the  effi- 
cient use  of  the  computer.  Sophistication  in  pro- 
gramming is  not  necessarily  a  virtue.  The  first 


choice  to  be  made  in  computing  is  the  type  of 
computer  (hardware).  This  is  determined  by  con- 
sideration of  model  size  (amount  of  data  storage) 
cost,  etc.  The  rapid  developments  in  computer 
technology  make  advice  rapidly  out  of  data  but  the 
general  trend  in  hardware  is  toward  smaller  ma- 
chines and  much  modelling  work  can  be  carried 
out  on  16K  or  32K  machines.  Large  estuarial  and 
marine  models  obviously  require  greater  storage 
and  processing  power.  Careful  consideration  of  the 
computing  requirements,  and  the  length  of  time 
required  for  the  computer  to  carry  out  the  calcula- 
tions, needs  to  be  made  based  not  only  on  model- 
ing, but  also  on  other  computing  needs.  The  other 
aspect  of  choice  is  in  the  software,  i.e.,  the  pur- 
chase of  commercial  programs.  (See  also  W87- 
06216)  (Lantz-PTT) 
W87-06218 


ESTRODUCTION  TO  NUMERICAL  METH- 
ODS, 

Newcastle  upon  Tyne  Univ.  (England).  Dept.  of 

Civil  Engineering. 

D.  J.  Elliott. 

IN:  An  Introduction  to  Water  Quality  Modelling, 

John  Wiley  and  Sons,  Chichester,  England.  1984.  p 

26-49,  14  fig,  6  ref. 

Descriptors:  'Water  quality  management,  'Mathe- 
matical techniques,  'Model  studies,  Mathematical 
models,  Water  quality  control,  Mathematical  equa- 
tions, Linearity,  Gauss  elimination  methods,  Math- 
ematical analysis. 

The  process  of  formulation  of  a  water  quality 
model  may  be  broken  down  into  a  discrete  number 
of  steps,  the  first  two  of  which  are:  (1)  identify  the 
physical,  chemical  and  biochemical  laws  which 
govern  the  system  under  consideration;  and  (2) 
express  these  laws  in  a  precise  mathematical  form. 
Frequently,  in  water  quality  models,  the  equations 
produced  in  step  (2)  are  not  amenable  to  direct 
analytical  solution  and  simplifying  assumptions  are 
made  to  reduce  the  complexity  of  the  problem. 
Often,  the  equations  are  reduced  to  a  level  at 
which  an  analytical  solution  is  possible.  However, 
even  with  a  simplified  formulation  it  may  be  more 
convenient  to  use  a  numerical  rather  than  an  ana- 
lytical approach  to  finding  a  solution.  This  chapter 
introduces  some  of  the  numerical  techniques  which 
may,  with  the  aid  of  a  computer,  form  the  basis  of 
a  water  quality  model.  Some  of  these  are:  determi- 
nants, linearity  and  the  existence  of  solutions,  co- 
factors,  Gauss  elimination  methods,  and  the  itera- 
tive method.  (See  also  W87-06216)  (Lantz-PTT) 
W87-06219 


CRITICAL  ASSESSMENT  OF  FORECASTESG 
ES  WATER  QUALETY  GOALS  ES  WESTERN 
WATER  RESOURCES  MANAGEMENT. 

American  Water  Resources  Association,  Bethesda, 

MD. 

For  primary  bibliographic  entry  see  Field  7A. 

W87-06238 


LONG-RANGE     STREAMFLOW     FORECAST- 
ED: A  STATE  AGENCY  PERSPECTIVE, 

California  State  Dept.  of  Water  Resources,  Sacra- 
mento. Div.  of  Planning. 
For  primary  bibliographic  entry  see  Field  7A. 
W87-06239 


FLOOD  FORECASTESG  FOR  A  POTENTIAL 
SPHUT  LAKE  DEBRIS  DAM  BREAK, 

National  Weather  Service,  Portland,  OR.  North- 
west River  Forecast  Center. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06246 


APPLICATION  OF  STREAMFLOW  FORE- 
CASTS TO  OPERATESG  A  MULTI-RESER- 
VOIR SYSTEM  ES  CENTRAL  ARIZONA, 

HyMet  Co.,  Seattle,  WA. 

For  primary  bibliographic  entry  see  Field  2E. 

W87-06247 


Evaluation  Process — Group  6B 

SEASONAL  ESFLOW  FORECASTS  BY  A  CON- 
CEPTUAL HYDROLOGIC  MODEL  FOR  MICA 
DAM,  BRITISH  COLUMBIA, 

British  Columbia  Hydro  and  Power  Authority, 
Vancouver.  Operations  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-06248 


ESTEVLAJTNG  WATER  SURFACE  ELEVATION 
PROBABILmES  FOR  THE  GREAT  SALT 
LAKE, 

Utah  Water  Research  Lab.,  Logan. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-06249 


SDLVICULTURAL  NONPOEST  SOURCE 
WATER  QUALETY  MANAGEMENT  UNDER 
SECTION  208  OF  THE  CLEAN  WATER  ACT, 

National  Council  of  the  Paper  Industry  for  Air  and 

Stream  Improvement,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic   entry   see  Field   5G. 

W87-06280 


CALIFORNIA'S  SILVICULTURAL  208  PRO- 
GRAM: A  VIEW  FROM  THE  TEVIBER  EVDUS- 
TRY, 

Simpson  Timber  Co.,  Areata,  CA.  California  Op- 
erations. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-06281 


ILLESOIS'  PROCESS  TO  IDENTIFY,  SCREEN 
AND  PRIORrnZE  RURAL  WATER  RE- 
SOURCE AND  LAKE  REHABEQTATION 
PROJECTS, 

Environmental  Protection  Agency,  Chicago,  IL. 

Region  V. 

For  primary  bibliographic   entry   see   Field   5G. 

W87-06282 


WATER  RESOURCES  PLANNESG, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Civil 

Engineering. 

N.  S.  Grigg. 

McGraw-Hill  Book  Company,  New  York,  New 

York.  1985.  328  p,  73  fig,  51  tab,  173  ref. 

Descriptors:  'Water  resources  development, 
'Management  planning,  'Wastewater  manage- 
ment, 'Water  quality  control,  Wastewater  treat- 
ment, Storm  water,  Water  supply,  Economic  as- 
pects. 

An  attempt  was  made  to  answer  the  question  of 
what  can  be  done  to  solve  the  water  crisis,  and 
thus  provide  better  water-related  services  at  a  rea- 
sonable cost  without  causing  environmental 
damage.  Covered  are  a  wide  variety  of  water 
problems:  water  supply,  wastewater  management, 
flood  control,  urban  storm  water  management,  na- 
tional programs,  and  water  quality  management, 
among  others.  The  problems  are  viewed  from  the 
perspectives  of  local,  state,  and  federal  govern- 
ment, as  well  as  from  the  perspective  of  the  private 
sector.  (Lantz-PTT) 
W87-06448 


HYPOTHESLZED  CARBON  FLOW  THROUGH 
THE  DEEPWATER  LAKE  ONTARIO  FOOD 
WEB, 

State  Univ.  of  New  York  Coll.  at  Oswego.  Re- 
search Center. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06587 
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WATER  RESOURCES  IN  TEXAS:  THE  NEED 
FOR  A  WATER  RESEARCH  AGENDA. 

Texas  Univ.  at  Austin.  Center  for  Research  in 
Water  Resources. 

Water  Resources  Symposium  Number  Eleven. 
University  of  Texas  at  Austin.  Center  for  Research 
in  Water  Resources,  1984.  Edited  by  Ernest  T. 
Smerdon.  252  p. 


115 


Field  6— WATER  RESOURCES  PLANNING 


Group  6B — Evaluation  Process 

Descriptors:  •Water  resources  development, 
•Texas,  'Research  priorities,  Management  plan- 
ning, Water  management,  Water  policy. 

This  eleventh  volume  in  the  Water  Resources 
Symposium  series  of  the  Center  for  Research  in 
Water  Resources  is  directed  at  the  topic  of  estab- 
lishing a  water  resources  research  agenda.  The 
papers  presented  explore  the  problems  and  offer 
suggestions  to  strengthen  future  water  resources 
research.  It  is  believed  that  a  strong  research  pro- 
gram in  water  resources  is  the  one  way  that  a 
society  can  insure  against  potential  catastrophe. 
Research  will  not  prevent  future  water  problems 
from  occurring,  but  it  can  provide  many  solutions. 
Through  research  ways  can  be  found  to  assure  that 
water  problems  do  not  dim  the  bright  future  for 
Texas  and  its  citizens.  (See  also  W87-06145  thru 
W87-06161)  (Lantz-PTT) 
W87-06144 


WATER  CHALLENGES  FOR  TEXAS, 

Texas  Secretary  of  State,  Austin. 
J.  W.  Fainter. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  3-7. 

Descriptors:  *Texas,  *Water  resources  develop- 
ment, Water  management,  Funding,  Research 
needs,  Water  resources  protection,  Water  supply, 
Water  demand. 

Many  problems  must  be  addressed  when  develop- 
ing plans  for  water  resources  management.  Some 
of  these  are:  (1)  funding;  (2)  flood  control  and 
drainage;  (3)  protection  of  bays  and  estuaries;  (4) 
water  supply  and  demand  in  urban  areas;  (5)  dimin- 
ishing water  supply  in  Texas,  and  its  alternatives; 
(6)  future  technologies;  and  (7)  control  of  re- 
sources by  state,  federal  or  local  agencies.  (See  also 
W87-06144)  (Lantz-PTT) 
W87-06145 


RESEARCH  -  A  VITAL  LINK  IN  EFFECTIVE 
WATER  MANAGEMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Engineering 
Sciences. 
W.  Viessman. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  23-34,  5  ref. 

Descriptors:  'Research  priorities,  *Water  manage- 
ment, 'Water  resources  development,  Manage- 
ment planning,  Water  policy,  Drinking  water, 
Waste  management,  Water  quality  control,  Irriga- 
tion, Water  supply,  Water  demand. 

Rapid  rates  of  growth  of  population  and  technolo- 
gy, an  almost  instantaneous  world-wide  communi- 
cation capability,  and  continuously  shifting  social 
and  political  objectives  make  it  difficult  for  plan- 
ners to  project  even  a  few  years  ahead.  Long- 
lasting  solutions  to  many  of  the  toughest  water 
problems  facing  this  nation  can  be  achieved  only  if 
they  are  supported  by  thorough  and  competent 
research.  For  example,  the  cooperative  water  man- 
agement program  developed  for  the  Potomac 
River  Basin  would  never  have  come  about  if  it  had 
not  been  for  research  that  proved  that  the  pro- 
posed operating  policy  could  save  construction 
costs  and  result  in  added  availability  of  water 
during  low-flow  periods.  Research  is  needed  on 
many  issues  such  as  the  health  effects  of  various 
constituents  in  drinking  water,  the  disposal  of  solid 
and  hazardous  wastes,  more  economic  methods  for 
wastewater  renovation,  groundwater  quality  in- 
stream  flow  requirements,  weather  modification, 
and  irrigation  needs.  But  research,  if  it  is  to  be  of 
value,  must  be  responsive  to  the  needs  of  society, 
and  researchers  must  be  ready  to  demonstrate  how 
their  technical  achievements  can  be  applied  to 
practical  advantage  by  those  who  must  plan, 
design,  construct,  operate,  and  maintain  the  na- 
tion's water  infrastructure.  (See  also  W87-06144) 
(Lantz-PTT) 


W87-06146 


WATER  DIPLOMACY, 

Lyndon    B.   Johnson    School   of  Public   Affairs, 
Austin,  TX. 
E.  Rostow. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  35-42. 

Descriptors:  'Water  resources  development, 
•Water  management,  Evaluation,  Water  policy, 
Economic  aspects,  Water  supply,  Water  demand. 

This  paper  addresses  the  often  frustrating  igno- 
rance of  diplomats  when  trying  to  explain  the 
difficulties  which  can  arise  when  water  resources 
are  discussed.  To  prevent  such  difficulties  four 
problems  must  be  dealt  with.  These  are:  (1)  vary- 
ing perceptions  of  the  nature  of  the  water  problem; 
(2)  length  of  time  required  to  develop  water  poli- 
cies; (3)  economic  aspects  of  water  supply  and 
demand;  and  (4)  effecting  change  based  on  antici- 
pation. (See  also  W87-06144)  (Lantz-PTT) 
W87-06147 


SOME  LEGAL  ISSUES  THAT  MUST  BE  AD- 
DRESSED, 

Texas  Univ.  at  Austin.  School  of  Law. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06148 


FINANCING  WATER  RESOURCES  PROJECTS 
IN  TEXAS, 

Vinson  and  Elkins,  Houston,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-06149 


FINANCING  WATER  DEVELOPMENT, 

Lyndon   B.   Johnson   School   of  Public   Affairs, 

Austin,  TX. 

For  primary  bibliographic  entry  see  Field  6C. 

W87-06150 


RELATIONS  OF  WATER  AND  THE  ECONOM- 
IC HEALTH  OF  TEXAS, 

Texas  Research  League,  Austin. 
J.  E.  Hazleton. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  83-1 12,  3  fig,  6  tab,  10  ref. 

Descriptors:  *Water  resources  development, 
♦Management  planning,  *Texas,  Water  use,  Water 
management,  Water  policy,  Water  supply,  Water 
demand,  Water  rights,  Financing. 

The  economics  of  water  in  Texas  are  examined, 
beginning  with  an  analysis  of  the  most  recent  pro- 
jections of  demand  and  supply  of  water  in  the 
state.  This  is  followed  by  brief  analyses  of  munici- 
pal and  industrial  water  use  and  the  use  of  water  in 
agriculture,  and  by  an  examination  of  the  econom- 
ics of  water  conservation  and  use.  Based  on  this 
analysis  of  the  relationship  between  water  and  the 
economic  health  of  Texas,  and  the  economics  of 
water  conservation  and  use,  a  number  of  conclu- 
sions can  be  drawn  about  water  planning  policy  for 
Texas.  In  addition,  a  few  areas  of  research  can  be 
suggested.  These  are:  (1)  water  planning  should  be 
based  on  the  estimated  available  water  within  the 
state;  (2)  water  planning  should  be  viewed  compre- 
hensively; (3)  water  planning  should  be  based  on 
regional  assessments  of  supply  and  demand;  (4)  the 
problem  of  irrigated  agriculture  on  the  Texas- High 
Plains  should  be  dealth  with  separately;  (5)  consid- 
eration should  be  given  to  developing  regional 
approaches  to  major  water  problems;  (6)  careful 
consideration  should  be  given  to  institutional  and 
legal  changes  affecting  water  conservation  and  use; 
(7)  groundwater  regulation;  (8)  river  authorities; 
(9)  water  rights;  (10)  the  legal  and  institutional 
impedements  to  the  conjunctive  use  of  surface  and 
groundwater  should  be  identified  and  addressed; 


(11)  water  plans  should  reflect  a  clear  understand- 
ing of  the  economics  of  water  resources.  (See  also 
W87-06144)  (Lantz-PTT) 
W87-06151 


WATER    RESOURCES    AND    THE   COASTAL 
ZONE, 

North  Carolina  State  Univ.  at  Raleigh.  Sea  Grant 

Coll.  Program. 

For  primary  bibliographic  entry  see  Field  2L. 

W87-06155 


ROLE  OF  UNIVERSITIES  IN  SOLVING 
FUTURE  WATER  PROBLEMS, 

Texas  Univ.  System,  Austin.  Board  of  Regents. 
H.  N.  Richards. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  247-252. 

Descriptors:  *Water  resources  development,  'Edu- 
cation, 'Research  priorities,  'Texas,  Funding,  Fi- 
nancing, Public  policy,  Legal  aspects,  Economic 
aspects,  Management  planning. 

Water  resources  have  historically  been  viewed  as  a 
public  sector  problem.  Past  research  in  water  re- 
sources has  been  largely  supported  with  federal 
funding.  However,  little  federal  funding  for  water 
research  is  anticipated  in  the  future.  Therefore,  as 
the  Texas  2000  Commission  suggests,  the  state  will 
have  to  pick  up  the  tab  if  it  expects  the  research  to 
be  done.  Regretfully,  Texas's  record  in  this  regard 
is  not  good.  This  must  change.  The  universities 
must  have  continuity  of  funding  if  they  are  to 
develop  strong  programs  which  utilize  the  abilities 
of  the  best  faculty.  The  future  water  resources 
research  programs  of  the  universities  must  be 
broad  based  and  include  engineering,  the  physical 
sciences,  the  biological  sciences,  public  policy, 
law,  and  economics  -  to  name  only  a  few  of  the 
disciplines  which  must  be  encompassed.  Although 
the  universities  are  not  in  the  business  of  water 
planning,  they  should  provide  the  results  of  sound 
research  to  aid  those  with  water  planning  responsi- 
bility. It  is  equally  important  for  them  to  provide  a 
quality  education  to  those  who  will  be  the  future 
Texas  water  planners  and  who  will  develop  the 
necessary  future  projects.  (See  also  W87-06144) 
(Lantz-PTT) 
W87-06161 


EFFECTS  OF  RUNOFF  FORECASTING  ON 
COLORADO  RIVER  OPERATIONS  AT 
HOOVER  DAM, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 
Colorado  Region. 
J.  Burke,  and  D.  Stevens. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  47- 
53,  3  fig,  1  tab,  2  ref. 

Descriptors:  'Runoff,  'Forecasting,  'Colorado 
River,  'Hoover  Dam,  'Reservoir  operation,  Water 
resources  development,  Water  management,  Flood 
control. 

During  the  past  few  years,  the  filling  of  the  Colo- 
rado River  Reservoirs  has  changed  the  nature  of 
the  prevailing  river  operation  from  delivery  of 
minimum  water  requirements  to  flood  control.  The 
runoff  volume  forecasted  has  changed  from  an 
incidental  to  a  crucial  element  among  the  factors 
involved  in  operation  of  the  reservoir  system.  An 
understanding  of  the  potential  for  forecasting  error 
is  a  key  to  minimizing  the  risk  factors  involved  in  a 
flood  control  operation.  The  forecast  of  the  runoff 
can  have  a  dramatic  impact  on  operational  require- 
ments, particularly  at  Hoover  Dam  and  down- 
stream. This  paper  discusses  the  Colorado  River 
system's  capacities  and  demands,  its  flood  control 
requirements,  the  Colorado  River  Forecasting 
Service,  and  the  mean  and  maximum  runoff  fore- 
casts and  reservoir  system  space  affect  operations 
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at  and  below  Hoover  Dam.  (See  also  W87-06238) 

(Author's  abstract) 

W87-06244 


SOME  ISSUES  IN  ASSESSING  THE  ACCURA- 
CY OF  HYDROLOGIC  FORECASTS, 

Washington  Univ.,  Seattle.  Dept.  of  Civil  Engi- 
neering. 

D.  P.  Lettenmaier. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  109- 
116,  5  fig,  4  tab,  17  ref. 

Descriptors:  'Hydrologic  models,  'Forecasting, 
•Performance  evaluation,  Economic  aspects, 
Model  studies,  Statistical  analysis,  Mathematical 
models,  Simulation  analysis,  Monte  Carlo  Method, 
Runoff  forecasting. 

Substantial  economic  benefits  which  might  be  at- 
tributed to  improvements  in  the  accuracy  of  long 
term  hydrologic  forecasts  have  been  demonstrated, 
even  for  modest  reductions  in  forecast  errors. 
However,  the  detectability  of  differences  in  fore- 
cast accuracy  which  may  result  either  from  im- 
proved models  or  data  collection  have  received 
little  attention.  Past  model  comparison  studies  have 
been  flawed  by  improper  model  verification  and  in 
some  cases,  by  the  use  of  misleading  statistics  such 
as  the  correlation  between  the  recorded  and  fore- 
casted runoff.  In  this  paper,  a  statistic  for  discrimi- 
nation of  the  mean  squared  forecast  error  for  com- 
peting forecasting  models  is  proposed,  and  critical 
test  statistics  and  power  functions  are  derived 
using  Monte  Carlo  Techniques.  The  results  show 
that  forecast  error  sequences  of  many  years'  length 
will  be  required  to  verify  modest  forecast  accuracy 
improvements.  For  instance,  to  verify  claimed  im- 
provements in  Colorado  runoff  forecasts  which 
have  been  attributed  to  satellite  snow  cover  infor- 
mation would  quite  likely  require  in  excess  of  50 
years  of  data.  The  use  of  simulated  data  is  suggest- 
ed as  an  alternate  approach  for  forecast  model 
comparisons.  (See  also  W87-06238)  (Author's  ab- 
stract) 
W87-O6250 


ECONOMIC  VALUE  OF  WATER, 

World  Resources  Inst.,  Washington,  DC. 
D.  C.  Gibbons. 

A  Study  from  Resources  for  the  Future,  Washing- 
ton, DC.    1986.    101   p,   14  fig,  23  tab,   140  ref. 

Descriptors:  'Value,  *Water  costs,  *Water 
demand,  'Water  resources  development,  *Water 
use,  Consumptive  use,  Irrigation,  Navigation,  Hy- 
droelectric power,  Waste-assimilative  capacity, 
Aesthetics,  Recreation,  Nonconsumptive  use,  Eco- 
nomic aspects,  Water  supply,  Pricing. 

This  study  of  the  value  of  water  was  undertaken  as 
part  of  a  larger  project  designed  to  improve  under- 
standing of  the  nature  of  the  United  State's  water 
problems  and  alternative  ways  of  dealing  with 
them.  It  provides  a  theoretical  framework  for  ex- 
amining water  values,  discusses  methodologies  of 
estimation,  and  summarizes  a  substantial  published 
and  unpublished  literature  on  the  value  of  and 
demand  for  water  in  various  sectors.  Water  valu- 
ation methods  and  demand  are  presented  for  mu- 
nicipal use,  irrigation,  industrial  use,  waste  assimi- 
lation, recreational  and  aesthetic  uses,  navigation, 
and  hydroelectric  power  production.  Although  no 
special  significance  should  be  attached  to  any  of 
the  individual  water  values  reported  because  they 
are  based  on  conditions  existing  at  specific  times 
and  places,  the  discussions  of  the  measurement  of 
various  values,  and  of  the  ranges  of  values  general- 
ly associated  with  particular  uses  are  of  interest  to 
water  planners,  engineers,  economists  and  environ- 
mentalists. By  focusing  attention  on  relative  water 
values  and  their  measurement,  the  study  offers 
strong  evidence  of  the  shortcomings  of  a  tradition 
whitch  assumes  that  offstream  water  uses  are  in- 
sensitive to  price  and  warrant  priority  over  all 
instream  uses.  (Geiger-PTT) 
W87-06611 


6C.  Cost  Allocation,  Cost  Sharing, 
Pricing/Repayment 

STUDY  OF  MANAGERIAL  IRRIGATION  COST 
ESTIMATION  PROCEDURES, 

Kansas  Water  Resources  Research  Inst.,  Manhat- 
tan. 

J.  R.  Williams,  H.  L.  Manges,  O.  H.  Buller,  G.  J. 
Dvorak,  and  P.  D.  Etzold. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  131694/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Contribution  No.  247,  September  1985.  48  p, 
3  tab,  1  fig,  15  ref.  Contract  No.  14-08-0001-G907, 
Project  No.  USGS  G907-02. 

Descriptors:  *Irrigation  efficiency,  'Irrigation 
costs,  *Irrigation  systems,  Irrigation,  Economics, 
Computer  models,  Water  conservation,  ICEASE 
model,  Irrigation  water  use,  Management. 

Establishment  of  efficient  farm  irrigation  practices 
is  influenced  by  the  knowledge  the  irrigator  has 
concerning  both  the  economic  and  technological 
aspects  of  irrigation.  The  eventual  goal  of  water 
conservation  research  is  to  have  water  users  estab- 
lish conservation  techniques  as  part  of  their  con- 
tinuing operating  procedure.  However,  water  con- 
servation management  techniques  will  be  incorpo- 
rated into  on-going  operations  by  managers  when 
there  is  economic  incentive  to  do  so.  The  farm 
manager  requires  a  basic  understanding  of  the  eco- 
nomics of  water  use  in  order  to  evaluate  adjust- 
ments to  the  irrigation  system  or  management  of 
water.  ICEASE  (Irrigation  Cost  Estimator  and 
System  Evaluator)  a  micro-computer  model  is  de- 
signed and  developed  to  meet  the  need  for  con- 
ducting economic  evaluation  of  adjustments  to  irri- 
gation systems  and  management  techniques  to  im- 
prove the  use  of  irrigated  water.  ICEASE  is  de- 
signed to  calculate  the  operating  costs  for  operat- 
ing irrigation  systems.  In  addition  to  calculating 
the  annual  operating  costs,  the  model  has  five 
options  that  can  be  used  to  economically  evaluate 
improvements  in  the  pumping  plant  or  the  way  the 
irrigation  system  is  used  for  crop  production.  (Wil- 
liams-KSU.WRRI) 
W87-06101 


FINANCING  WATER  RESOURCES  PROJECTS 
IN  TEXAS, 

Vinson  and  Elkins,  Houston,  TX. 
D.  L.  Howell. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  53-62,  1  tab. 

Descriptors:  *Water  resources  development,  'Fi- 
nancing, *Texas,  Cost  analysis,  Federal  jurisdic- 
tion, State  jurisdiction,  Public  policy,  Legislation, 
Economic  aspects. 

Strengthening  and  developing  a  water  project  is 
the  best  constructive  method  to  deal  with  financ- 
ing for  water  plans.  The  role  of  the  state  is  two- 
fold; state  loans  for  funding  and  guidance  for  the 
public  interest.  Federal  involvement  is  with  long- 
term  financing  and  legislative  backup.  This  legisla- 
tion and  constitutional  authority  can  provide  better 
long-term  financing  interest  rates  than  those  cur- 
rently available.  (See  also  W87-06144)  (Lantz- 
PTT) 
W87-06149 


FINANCING  WATER  DEVELOPMENT, 

Lyndon   B.   Johnson   School   of  Public   Affairs, 
Austin,  TX. 
G.  A.  Rohlich. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  63-82,  4  tab,  9  ref. 

Descriptors:  *Water  resources  development,  'Fi- 
nancing, 'Water  policy,  State  jurisdiction,  Man- 
agement planning,  Economic  aspects,  Water  con- 
servation, Water  costs,  Loans,  Bond  issues. 


The  Lyndon  B.  Johnson  School  of  Public  Affairs 
is  conducting  a  policy  research  project  on  financ- 
ing water  development  in  Texas.  The  project  is 
sponsored  by  the  Texas  Department  of  Water  Re- 
sources and  the  Texas  Energy  and  Natural  Re- 
sources Advisory  Council.  An  initial  objective  of 
the  project  was  to  determine  the  types  of  programs 
used  in  other  state  for  planning,  development, 
management,  and  financing  of  water  resources.  To 
obtain  the  information,  the  states  were  surveyed  by 
questionnaire.  Fourteen  respondents  report  that 
their  states  have  conducted  a  comprehensive  needs 
study,  although  Indiana's  did  not  consider  financial 
matters.  Five  other  needs  studies  are  under  way. 
Thirteen  of  the  responding  states  have  a  state 
water  plan;  four  others  are  in  progress.  There  is  no 
relation  between  states  having  studies  and  those 
having  plans.  When  asked  what  were  the  most 
critical  water  problems  facing  their  states,  water 
officials  differed  widely  in  their  responses.  Inad- 
equate water  supply  was  cited  by  officials  in 
twenty-three  states  as  a  very  pressing  problem;  in 
eighteen  of  those  states  short  supply  was  designat- 
ed as  either  the  first  or  second  most  important 
problem.  Pollution  of  groundwater  and/or  surface 
water  was  one  of  five  major  concerns  for  respond- 
ents in  28  states.  Twenty-four  of  the  responding 
states  have  adopted  water  conservation  programs. 
The  thirty-eight  survey  responses  indicate  that 
almost  all  of  those  states  have  taken  an  active  role 
in  some  aspect  of  water  finance  or  at  least  recog- 
nize the  need  for  such  a  role  in  the  near  future.  In 
order  to  meet  their  various  water  resource  require- 
ments, the  states  are  providing  financial  assistance 
both  through  direct  state  financing  and  through  aid 
to  political  subdivisions  in  support  of  local  efforts. 
In  addition  to  traditional  means  of  financing  such 
as  bonds,  loans,  grants,  and  state  appropriations, 
some  states  have  developed  more  innovative  ap- 
proaches such  as  bond  banks  and  regional  water 
conservancy  districts  with  authority  to  levy  prop- 
erty taxes.  (See  also  W87-06144)  (Lantz-PTT) 
W87-06150 


RELATIONS  OF  WATER  AND  THE  ECONOM- 
IC HEALTH  OF  TEXAS, 

Texas  Research  League,  Austin. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06151 


METER  TESTESG  PROGRAM  LEADS  TO 
FAIR  AND  EQUITABLE  WATER  BUSINESS, 

Moore  and  Kling,  Inc.,  Northborough,  MA. 
A.  A.  Betteridge. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  4,  p  394-411, 
December  1986.  4  ref. 

Descriptors:  'Planning,  'Project  planning,  'Water 
metering,  'Economic  aspects,  'Cost  analysis,  Cost 
allocation,  Cost-benefit  analysis,  Water  manage- 
ment, Long-term  planning,  Costs,  Maintenance, 
Measuring  instruments,  Testing  procedures,  Field 
tests. 

Methods  of  developing  water  meter  testing  plans 
were  discussed.  In  order  to  have  a  successful  meter 
testing  program  the  whole  meter  system  must  be 
dealt  with  in  a  manageable  fashion  and  the  finan- 
cial impact  issues  must  be  addressed.  The  steps  in  a 
planned  water  meter  testing  program  should  in- 
clude: (1)  development  of  a  comprehensive  over- 
view and  analysis  of  meter  data  i.e.  consumption 
rates,  meter  ages,  meter  sizes;  (2)  organization  of 
meters  into  testing  phases  with  an  associated  time- 
table; and  (3)  surveying  of  all  large  meters  in  the 
system  prior  to  testing  to  gather  information  on 
types  of  meters,  necessary  service  interruptions 
during  testing,  and  conditions  of  meters.  It  was 
recommended  that  the  AWWA  proposed  Schedule 
for  Meter  Testing  be  used  as  a  guideline  for  devel- 
oping a  plan  for  maintaining  the  accuracy  of  a 
water  meter  system  through  an  ongoing  scheduled 
testing  program.  (Wood-PTT) 
W87-06548 


METERTNG  OF  CONDOMINIUMS  AND  SUB- 
DrvTSIONS, 

Portland  Water  District,  ME. 
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D.  E.  Wyman. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  4,  p  412-417, 
December  1986. 

Descriptors:  *Water  metering,  'Condominiums, 
•Subdivisions,  'Economic  aspects,  'Evaluation, 
•Planning,  Portland,  Maine,  Water  districts,  Costs, 
Public  utility  districts. 

The  Portland  Water  District  is  a  non-profit  Quasi- 
Municipal  Corporation  which  provides  water  to 
40,000  accounts  and  serves  a  population  of  160,000 
people  in  three  cities  and  seven  towns  in  the  Great- 
er Portland  area.  The  decision  to  individually  or 
master  meter  new  developments  is  not  based  on 
cost,  but  on  how  the  District  can  best  serve  the 
development.  Most  area  developers  want  to  install 
a  public  system  when  possible  since  the  District 
ends  up  funding  one-third  of  the  cost  of  a  public 
system  in  a  development  in  order  to  encourage  the 
orderly  growth  of  the  system.  The  various  options 
available  to  the  developer  include:  (1)  public  water 
mains,  hydrants,  with  individual  services  and 
meters;  (2)  public  water  mains,  hydrants,  and  large 
services  to  serve  clustered  units  with  a  single  meter 
in  an  underground  meter  box  at  the  edge  of  the 
right-of-way;  or  (3)  a  large  combined  fire  and 
domestic  service  with  a  large  meter  in  an  under- 
ground meter  box  on  a  private  property  adjacent 
to  the  edge  of  the  public  right-of-way  with  all 
development  piping  remaining  private.  Ways  of 
selecting  the  correct  option  are  detailed  and 
sample  cost  comparisons  are  presented  for  the  vari- 
ous options.  (Wood-PTT) 
W87-06549 


METERING  OF  CONDOMINIUMS  AND  SUB- 
DIVISIONS IN  HAVERHIIX,  MASSACHU- 
SETTS, 

H.  D.  Nickerson. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  4,  p  418-424, 
December  1986. 

Descriptors:  'Water  metering,  'Condominiums, 
'Subdivisions,  'Economic  aspects,  'Evaluation, 
•Planning,  Haverhill,  Massachusetts,  Water  dis- 
tricts, Costs,  Public  utility  districts,  Legal  aspects, 
Water  demand,  Domestic  water,  Water  measure- 
ment, Standards,  Specifications. 

The  City  of  Haverhill,  Massachusetts  is  expanding 
rapidly  with  approximately  3000  units  under  con- 
struction which  has  put  a  considerable  amount  of 
strain  on  all  aspects  of  the  water  department  from 
a  manpower  standpoint  as  well  as  on  the  antiquat- 
ed system.  All  newly  constructed  buildings  are 
required  to  have  developer/owner-supplied  water 
meters  which  are  approved  by  the  Water  Depart- 
ment and  include  an  outside  reading  device.  De- 
tails of  meter  testing,  water  billing,  cost  of  water  in 
the  district,  and  meter  installation  specifications  are 
presented.  (Wood-PTT) 
W87-O6550 


METERING  OF  CONDOMINIUMS  AND  SUB- 
DD/ISIONS, 

Bridgeport  Hydraulic  Co.,  CT. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06551 


PRICE  ELASTICITY  OF  WATER  DEMAND 
WITH  RESPECT  TO  THE  DESIGN  OF  WATER 
RATES, 

Coffin  and  Richardson,  Inc.,  Boston,  MA. 
V.  F.  Pennacchio. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  4,  p  442-452, 
December  1986.  1  tab,  15  ref. 

Descriptors:  'Water  rates,  'Water  costs,  'Water 
demand,  'Economic  aspects,  'Price  elasticity, 
Prices,  Costs,  Data  collections,  Data  analysis,  Re- 
gression analysis,  Model  studies,  Industrial  water, 
Water  use,  Economic  feasibility,  Pricing,  Econom- 
ic efficiency. 

Price  elasticity  theories  and  existing  price  elasticity 
studies  of  water  demand  were  reviewed.  It  was 


concluded  that:  (1)  the  price  elasticities  of  water 
demands  are  required  in  order  to  evaluate  the 
reasonableness  of  the  various  demand  modification 
pricing  techniques  properly;  (2)  existing  works  do 
not  appear  to  provide  conclusive  evidence  of  the 
price  elasticities  of  water  demand  because  they  are 
too  general  in  both  type  of  water  demand  and 
study  area  and  because  there  was  great  variance  in 
data  collection  and  analysis  methods;  (3)  standardi- 
zation of  data  assembly,  study  procedures,  and 
regression  models  is  required  in  order  to  obtain 
consistent  and  reliable  results;  (4)  price  elasticities 
should  be  determined  for  various  types  of  water 
demands;  (5)  price  elasticities  should  have  refer- 
ence to  some  economic  bench  mark  to  locate  the 
point  at  which  the  price  elasticity  coefficient  may 
be  applicable;  (6)  industrial  price  elasticity  studies 
should  take  into  consideration  the  type  of  product 
manufactured  and  water  demand  per  unit  among 
other  variables;  and  (7)  price  elasticity  studies  are 
complex  and  require  a  great  deal  of  data  which 
will  be  likely  to  render  them  too  expensive  to 
perform.  Unless  price  elasticities  of  water  demand 
are  defined  and  can  be  calculated  reasonably,  the 
success  of  marginal  cost  or  other  demand  modifi- 
cation pricing  techniques  cannot  be  predicted.  The 
wisdom  of  replacing  rates  based  on  actual  costs 
with  those  based  on  marginal  costs  was  concluded 
to  be  dubious  when  price  elasticities  are  unknown. 
(Wood-PTT) 
W87-06552 


FINANCING  AND  CHARGES  FOR 
WASTEWATER  SYSTEMS:  A  SPECIAL  PUBLI- 
CATION, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic   entry   see  Field   5D. 

W87-06617 


SEWER  CHARGES  FOR  WASTEWATER  COL- 
LECTION AND  TREATMENT  -  A  SURVEY, 

Water  Pollution  Control  Federation,  Washington, 

DC. 

For  primary  bibliographic   entry  see  Field   5D. 

W87-06620 


6D.  Water  Demand 


COORDINATED  USE  OF  GROUNDWATER 
AND  SURFACE  WATER  LN  TEXAS, 

Texas  Dept.  of  Water  Resources,  Austin.  Planning 
and  Development  Div. 
H.  W.  Grubb,  and  J.  D.  Beffort. 
IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  123-136,  1  tab. 

Descriptors:  'Water  use,  'Conjunctive  use, 
•Texas,  "Groundwater,  'Municipal  water,  'Water 
supply,  Surface  water,  Economic  aspects,  Wells, 
Pumps,  Water  transport,  Legal  aspects,  Water 
rights. 

Most  of  the  93  cities  and  water  supply  entities  that 
now  use  water  from  both  ground  and  surface 
sources  began  by  using  a  single  source  of  supply, 
groundwater.  As  water  demands  grew  and 
groundwater  supplies  became  inadequate  to  meet 
the  growing  needs,  surface  water  supplies  were 
developed.  These  cities  have  maintained  dual  sup- 
plies for  several  reasons:  the  amount  of  useful 
capital  invested  in  both  sources;  the  inherent  ad- 
vantages of  each  source;  and,  the  knowledge  that 
neither  source,  by  itself,  can  satisfy  all  of  the 
demands  all  of  the  time.  The  capital  invested  by 
municipal  water  utilities  in  wells,  pumps,  collection 
and  delivery  pipelines,  and  surface  water  intake 
structures  is  substantial.  Groundwater  and  surface 
water  possess  certain  advantages  and  disadvan- 
tages unique  to  the  source.  Groundwater,  for  ex- 
ample, is  not  subject  to  evaporation,  maintains 
relatively  constant  temperature  and  chemical  qual- 
ity, and  because  of  its  slow  movement  can  be  'eft 
in  'storage'  for  later  use.  However,  most  aquifers 
cannot  meet  potential  demands  that  might  be 
placed  on  them  by  heavy  local  or  regional  pump- 


ing which  exceeds  recharge.  Further,  contamina- 
tion and  pollution  would  be  difficult  and  time 
consuming  to  correct  if  it  occurred.  Surface  water, 
on  the  other  hand,  is  somewhat  more  readily  con- 
trolled, measured,  and  managed.  Although  surface 
water  is  somewhat  more  susceptible  to  contamina- 
tion and  pollution  than  groundwater,  it  can  be 
cleansed  much  more  easily  should  contamination 
occur.  However,  lakes  and  rivers  are  subject  to 
losses  by  evaporation  and  infiltration.  Texas  laws 
relating  to  groundwater  are  quite  different  from 
those  relating  to  surface  water.  The  difference  in 
the  status  of  groundwater  and  surface  water  rights 
impinges  on  the  management  of  water  supply  sys- 
tems. A  municipal  water  utility  using  dual  supplies 
should  own  or  control  the  land  surrounding  well 
fields  in  order  to  control  and  manage  the  water 
resources  of  those  aquifers  well,  including  any 
water  that  is  recharged  to  them.  This  procedure 
then  becomes  a  management  program  that  can 
increase  the  water  resources  available  to  a  water 
district  or  city.  (See  also  W87-06144)  (Lantz-PTT) 
W87-06153 


IRRIGATION  EFFICIENCIES, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-06234 


IRRIGATION  REQUIREMENTS  FOR  DOUBLE 
CROPPING  OF  LOWLAND  RICE  IN  MALAYA 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  3F. 
W87-06235 


DEMAND  FORECASTING:  ORACLE  OR 
TOOL, 

Washington  Univ.,  Seattle.  Dept.  of  Geography. 
M.  E.  Marts. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  135- 
137,  4  ref. 

Descriptors:  'Hydroelectric  power,  'Water 
demand,  'Forecasting,  'Columbia  River,  Long- 
term  planning,  Economic  aspects,  Management 
planning,  Water  resources  development. 

Contrasted  is  the  success  of  the  program  of  con- 
structing Federal  multipurpose  dams  in  the  Colum- 
bia River  Basin  (the  Federal  Columbia  River 
Power  System),  which  proved  to  be  a  robust  pro- 
gram despite  some  substantial  errors  in  forecasting 
future  power  demand,  with  the  debacle  in  the 
more  recent  program  of  adding  large  thermal 
power  plants  to  the  regional  power  system,  and 
suggests  that  the  region's  electrical  utility  planners 
fell  victim  to  the  'oracle  syndrome.'  Relying  on 
annual  load  growth  forecasts,  the  region's  utilities 
announced  the  Hydro-Thermal  Power  Program  in 
1968,  calling  for  an  ambitious  program  of  adding 
some  20  large  thermal  power  plants  over  the  fol- 
lowing two  decades,  with  concurrent  enlargement 
of  the  Columbia  River  hydropower  plants  to  carry 
the  peaking  load.  This  program  failed  the  test  of 
robustness.  By  the  time  weaknesses  in  the  fore- 
casts, primarily  a  result  of  the  effect  of  price  on 
consumption  of  electricity,  were  recognized,  a 
multi-billion  dollar  development  program  was  un- 
derway and  in  disarray.  Subsequently,  a  majority 
of  the  thermal  plants,  which  were  invarious  stages 
of  construction  or  pre-construction,  have  been  ter- 
minated, cancelled,  or  mothballed.  Effective  reex- 
amination of  the  forecasts  and  recognition  of  the 
relationship  between  project  costs,  rates  and  con- 
sumption came  too  late  to  avoid  a  financial  disaster 
of  the  first  magnitude.  The  Columbia  River  hydro- 
power  system,  on  the  other  hand,  provided  power 
at  such  attractive  rates  that  forecasting  errors  were 
irrelevant.  (See  also  W87-06238)  (Author's  ab- 
stract) 
W87-06253 


118 


WATER  RESOURCES  PLANNING— Field  6 
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WATER  MARKETS  FOR  STREAM  FLOW  AUG- 
MENTATION, 

Washington  State  Univ.,  Pullman.  Dept.  of  Agri- 
cultural Economics. 
N.  K.  Whittlesey,  and  J.  E.  Houston. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  139- 
146,  7  tab,  12  ref. 

Descriptors:  'Water  demand,  *Streamfiow, 
•Water  use,  Irrigation,  Hydroelectric  power,  Agri- 
culture, Water  transfer,  Water  resources  develop- 


Examined  is  the  economic  potential  of  creating 
water  markets  for  exchanging  water  between  irri- 
gation and  hydropower  in  the  Pacific  Northwest. 
A  two-state  decomposition  type  mathematical  pro- 
gramming model  representing  PNW  irrigated  agri- 
culture and  the  Columbia  River  hydropower 
system  was  used  to  analyze  some  of  the  market 
questions.  Two  scenarios  are  reported  in  this 
paper.  The  first  considers  a  permanent  transfer  of 
water  from  irrigation  to  hydropower  resulting  in  a 
constant  decrease  in  agricultural  production  and 
similar  increase  in  energy  output.  The  second  sce- 
nario proposed  that  the  market  require  the  transfer 
of  water  to  energy  production  only  in  low  stream- 
flow  periods  say  one  in  10  years.  The  research 
results  indicate  a  significant  potential  for  water  and 
energy  conservation  in  irrigated  agriculture.  Under 
the  assumption  of  transferable  water  rights,  the 
regional  social  welfare  could  be  increased  by  al- 
lowing the  sale  of  water  from  agriculture  to  the 
nonagricultural  sector  for  streamflow  augmenta- 
tion in  critical  flow  periods.  Agricultural  income 
could  be  raised  while  the  region  could  avoid  some 
of  the  problems  and  capital  costs  of  supplying 
energy  through  thermal  power  plants.  The  in- 
creased stream  flows  from  reduced  irrigation  di- 
versions would  also  be  beneficial  to  other  instream 
uses  of  water  such  as  anadromous  fisheries,  naviga- 
tion and  recreation.  Opportunities  and  impacts  of 
this  water  market  policy  fall  unevenly  on  regional 
irrigators,  with  upper  river  areas  being  affected  the 
greatest  amount.  (See  also  W87-06238)  (Author's 
abstract) 
W87-06254 


MODELING  FOR  LOCAL  WATER  MANAGE- 
MENT, 

Portland  State  Univ.,  OR.  Dept.  of  Civil  Engineer- 
ing. 

R.  W.  Koch,  and  R.  L.  Allen. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  149- 
156,  5  fig,  6  tab,  13  ref. 

Descriptors:  *Water  management,  *Model  studies, 
•Water  use,  *Water  demand,  Water  use,  Water 
resources  development,  Streamflow,  Soil  water, 
Rivers,  Hydrologic  models,  Computer  models,  Al- 
gorithms. 

The  task  of  managing  water  resources  under  the 
appropriative  system  of  water  rights  normally  be- 
comes one  of  simply  assuring  that  the  legal  priority 
is  satisfied.  To  maximize  the  availability  of  water  in 
such  a  tightly  constrained  system  requires  the  co- 
operation of  water  users  by  increasing  efficiency. 
To  accomplish  this,  information  on  the  best  timing 
and  amount  of  water  application  is  required.  As  an 
aid  to  the  local  individual  such  as  a  watermaster  in 
both  making  decisions  and  providing  information 
to  water  users  on  water  availability  given  the 
complex  nature  of  the  hydrologic  system,  software 
has  been  developed  to  allow  the  necessary  analy- 
ses. Water  rights  information  such  as  priority  date, 
location,  amount  and  type  of  use  is  computerized 
in  combination  with  descriptions  of  the  water  use 
component,  principally  irrigation,  and  the  river 
system.  The  water  use  component  accounts  for  soil 
moisture  while  the  river  model  accounts  for  the 
time  varying  response  of  streamflow  to  water 
withdrawals  and  inflows.  The  application  of  effi- 
cient computer  algorithms  allows  use  of  the  micro- 
computer. Applying  these  models,  the  water  man- 
ager can  investigate  the  effects  of  decisions  regard- 


ing water  distribution  as  well  as  provide  short  term 
forecasts  of  demand  and  availability  to  aid  the 
water  users  in  increasing  their  efficiency,  thus  pro- 
viding greater  supply.  (See  also  W87-06238)  (Au- 
thor's abstract) 
W87-06255 


RESIDENTIAL  WATER  DEMAND  FORECAST- 
ING AND  CONSERVATION  PROGRAM  AS- 
SESSMENT: TWO  ECONOMIC  MODELS, 

Pacific  Gas  and  Electric  Co.,  San  Francisco,  CA. 
Dept.  of  Economics  and  Forecasting. 
K.  C.  Lewis. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  157- 
160,  5  ref. 

Descriptors:  •Domestic  water,  *Water  demand, 
•Forecasting,  *Economic  aspects,  *Model  studies, 
Water  conservation,  Water  resources  develop- 
ment, Water  management. 

Supplying  additional  water  to  meet  increasing  mu- 
nicipal demands  is  placing  substantial  financial  bur- 
dens on  American  water  utilities.  To  counter  this 
trend  many  utilities  have  adopted  a  demand  man- 
agement approach  which  emphasizes  the  reductin 
of  those  demands  through  conservation  programs. 
The  effects  of  these  programs,  however,  are  diffi- 
cult to  quantify  and  evaluate  and,  as  a  conse- 
quence, forecasting  and  planning  are  very  uncer- 
tain processes.  The  ambiguity  of  conservation  anal- 
ysis rests  on  an  inadequate  knowledge  of  consumer 
behavior.  Two  economic  models  which  structure 
consumer  choices  and  valuations  are  discussed  in 
the  context  of  residential  water  demands.  The  two 
models  are  the  technical  options  model  and  the 
nonmarket  valuation  model.  Both  models  are  de- 
signed, in  different  ways,  to  measure  consumer 
responses  to  rate  structure  changes  and  other  rele- 
vant variables  by  specific  end-uses.  The  technical 
options  model  accomplishes  this  by  assessing  de- 
mands derived  by  the  household  technology  level. 
The  nonmarket  valuation  model  assesses  demands 
through  the  elicitation  of  valuations  which  may  be 
based  on,  among  other  things,  beliefs  in  water 
shortages  and  environmental  attitudes.  Because 
either  of  these  models  would  provide  an  enhanced 
conservation  programs  and  forecasting  demands 
affected  by  those  programs.  However,  both  models 
require  extensive  primary  data  and  sophisticated 
model  specification.  Thus,  the  time  and  expense  of 
applying  such  models  must  be  carefully  weighed 
with  their  forecasting  and  program  assessment  ca- 
pabilities. (See  also  W87-06238)  (Author's  abstract) 
W87-06256 


SHORT-TERM  FORECASTING  OF  MUNICI- 
PAL WATER  USE  (WITH  APPLICATION  TO 
DROUGHT  CONDITIONS), 

Interstate   Commission   on   the    Potomac   River 
Basin,  Rockville,  MD. 
R.  C.  Steiner. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  161- 
165,  4  tab,  3  ref. 

Descriptors:  *Short-term  planning,  *Municipal 
water,  *Water  use,  Forecasting,  Water  demand, 
Water  resources  development,  District  of  Colum- 
bia, Drought. 

The  requirement  for  short-term  water  use  forecast- 
ing is  set  in  the  context  of  water  resources  planning 
and  management.  Selection  of  appropriate  varia- 
bles for  the  model  and  analysis  of  the  data  are 
explained  and  justified.  The  three  major  water 
supply  utilities  in  the  Washington,  D.C.,  metropoli- 
tan area  provide  an  example  for  model  develop- 
ment. Although  the  geographic  setting  for  the 
model  development  is  not  'Western,'  the  approach, 
methodology  and  procedure  employed  have  uni- 
versal applicability.  A  multivariate  linear  regres- 
sion model  is  based  on  climatic  and  (lagged)  water 
use  variables.  As  an  alternative  formulation,  a 
mixed  model  is  developed  by  linear  regression  on 
climatic  variables  and  the  representation  of  residu- 


als by  an  autoregressive  moving  averge  (ARMA) 
process.  An  application  is  presented  whereby  the 
linear  regression  model  is  used  to  provide  water 
use  forecasts  in  the  annual  simulation  of  drought 
operating  conditions.  The  forecasts  are  used  to 
determine  upstream  reservoir  releases  with  the  use 
of  five-day  weather  forecasts.  Other  potential  ap- 
plications inlcude  revenue  forecasting  and  examin- 
ing the  effects  of  rate  changes  and  demand  modifi- 
cation techniques.  (See  also  W87-06238)  (Author's 
abstract) 
W87-06257 


FARM  WATER  REQUIREMENT, 

National  Univ.  of  Singapore.  Dept.  of  Civil  Engi- 
neering. 

For  primary  bibliographic  entry  see  Field  3F. 
W87-06481 


PRICE  ELASTICITY  OF  WATER  DEMAND 
WITH  RESPECT  TO  THE  DESIGN  OF  WATER 
RATES, 

Coffin  and  Richardson,  Inc.,  Boston,  MA. 
For  primary  bibliographic  entry  see  Field  6C. 
W87-06552 


ECONOMIC  VALUE  OF  WATER, 

World  Resources  Inst.,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-06611 

6E.  Water  Law  and  Institutions 


NONPOINT-SOURCE       POLLUTION       CON- 
TROL: THE  USDA  POSITION, 

Department  of  Agriculture,  Washington,  DC. 
For  primary  bibliographic   entry  see  Field   5G. 
W87-05961 


FEDERAL  WATER  DEVELOPMENT:  GOING 
GOING, 

L.  Mosher. 

Journal  of  Soil  and  Water  Conservation  JSWCA3, 

Vol.  41,  No.  3,  164-166,  May-June  1986. 

Descriptors:  *Water  development,  *Water  re- 
sources planning,  Bureau  of  Reclamation,  Eco- 
nomics, Cost  sharing.  Irrigation  systems,  Flood 
control  systems,  Legislation,  Government  agen- 
cies, Construction,  Army  Corps  of  Engineers. 

Over  the  past  10  years,  the  construction  budget  of 
the  Army  Corps  of  Engineers  has  shrunk  24%  in 
appropriated  dollars.  Construction  by  the  Bureau 
of  Reclamation  has  declined  28%.  At  the  two 
agencies  there  are  15%  fewer  people  working  for 
the  Corps  and  10  percent  fewer  for  the  bureau. 
Part  of  the  reason  for  these  reductions  stems  from 
a  drive  to  shrink  the  federal  government.  Reduc- 
tion in  construction  monies,  is  the  result  of  a  10- 
year  legislative  moratorium  on  new  water  project 
authorizations.  The  congressional  water  moratori- 
um could  end  this  year.  Both  chambers  have 
passed  omnibus  water  bills  with  cost-sharing  provi- 
sions. The  Corps  of  Engineers  says  it  has  22  of  the 
37  Corps  projects  needing  cost-sharing  agreements 
and  another  9  possibles.  The  Bureau  of  Reclama- 
tion has  been  running  out  of  new  irrigation  systems 
to  build  in  the  17  western  states  it  serves.  Much  of 
its  work  is  devoted  to  finishing  projects  authorized 
years  ago.  According  to  a  former  assistant  interior 
secretary,  'the  bureau  will  be  busy  for  the  next  10 
years  with  projects  presently  authorized  and  under 
construction.  And  it  always  will  have  a  major 
operations  and  maintenance  program,  which  is 
now  running  between  $300  and  $400  million. 
There  will  always  be  a  role  for  the  Bureau  of 
Reclamation.'  (Main-PTT) 
W87-05964 


METROPOLrTAN  FLOOD  LOSS  REDUCTION 
THROUGH  REGIONAL  SPECIAL  DISTRICTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

R.  H.  Piatt. 

Journal   of  the   American    Planning   Association 
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* 


JAPAD9,  Vol.  52,  No.  4.  p  467-479,  Autumn  1986. 
3  fig,  3  tab,  30  ref. 

Descriptors:  'Flood  control,  'Flooding,  'Floods, 
•Flood  damage,  'Flood  plain  management,  'Plan- 
ning, 'Nonstructural  alternatives,  'Urban  plan- 
ning, 'Regional  analysis,  'Regional  planning,  'Re- 
gional districts,  'Flood  protection,  'Floodproof- 
ing.  Flood  plain  zoning.  Flood  plains,  Damage, 
Protection,  Urbanization,  Local  governments, 
Houston,  Chicago,  Denver. 

Flood  damage  is  increasing  in  U.S.  metropolitan 
areas  because  of  urbanization  in  small  watersheds 
and  flood  plains  and  because  of  inadequate  storm 
drainage.  The  National  Flood  Insurance  Program 
is  necessary  but  insufficient  response  to  the  prob- 
lem. Additional  measures  and  programs  tailored  to 
the  particular  region  are  needed  since  each  area 
has  different  flood  problems  and  operates  in  a 
different  legal  and  political  framework.  Three  re- 
gional districts  were  examined  and  their  attempts 
at  solving  the  problems  associated  with  flooding 
were  described.  All  three  districts  reflect  a  view- 
point that  may  be  emulated  elsewhere:  that  metro- 
politan floods  are  an  areawide  phenomenon  requir- 
ing a  regional  response.  Local  flood  plain  manage- 
ment and  state  and  federal  mitigation  efforts  are 
necessary,  but  regional  districts  fill  a  functional 
and  administrative  gap  in  the  hierarchy  of  public 
authority.  Regional  districts  interact  with  other 
governmental  organizations  as  well  as  act  inde- 
pendently, as  exemplified  by  the  described  deten- 
tion policies  of  the  Harris  (located  near  Houston) 
and  Chicago  districts.  A  regional  district  also  may 
perform  a  particular  function  more  competently 
than  another  unit  of  government  as  shown  by  the 
given  example  of  the  Denver  district's  floodplain 
maps.  The  fiscal  autonomy  of  the  regional  district 
allows  it  to  take  needed  actions  promptly  and  at  no 
cost  to  the  federal  or  state  taxpayer.  It  was  con- 
cluded that  regional  districts  are  effective  in  reduc- 
ing flood  losses.  (Wood-PTT) 
W87-06071 


STRUCTURAL  FLOOD  MITIGATION  WORKS 
AND  ESTUARINE  MANAGEMENT  US  NEW 
SOUTH  WALES  -  CASE  STUDY  OF  THE  MA- 
CLEAY  RIVER, 

New  South  Wales  Dept.  of  Agriculture,  Sydney 

(Australia).  Div.  of  Fisheries. 

For   primary  bibliographic  entry   see   Field  6G. 

W87-06074 


USE    OF   SEVIN    ON    ESTUARINE    OYSTER 
BEDS  IN  1TLLAMOOK  BAY,  OREGON, 

For  primary  bibliographic   entry  see  Field   5G. 
W87-06075 


CONSERVATION  ECONOMICS  OF  HAWAU'S 
SYSTEM  OF  WATER  RIGHTS, 

Hawaii   Univ.   at   Manoa,   Honolulu.   Water   Re- 
sources Research  Center. 
H.  Yamauchi. 

IN:  Collected  Reprints,  Volume  V:  1978-1981, 
June  1984.  Water  Resources  Research  Center, 
Honolulu,  Hawaii,  p  87-92,  6  ref. 

Descriptors:  'Water  law,  'Water  rights,  'Hawaii, 

'"'parian  rights,  'Legal  aspects,  Water  use,  Water 

>e  efficiency,   Groundwater  management,   Eco- 

lic  asrjects.  Water  manaeement  Water  nr>lir-v 


uescnptors:  'Water  law,  'Water  rights.  'Hawan, 
•Riparian  rights,  'Legal  aspects,  Water  use,  Water 
use  efficiency,  Groundwater  management,  Eco- 
nomic aspects,  Water  management,  Water  policy. 

The  system  of  Hawaiian  water  rights  which 
evolved  from  ancient  customs  did  not  fit  within  the 
riparian  appropriation  scheme  of  other  U.S.  main- 
land states.  Institutional  innovations  are  the  key  to 
improving  water  resources  conservation  and  man- 
agement in  Hawaii.  Ambiguities  in  water  rights  are 
being  tested  in  the  courts.  Ownership,  usership  and 
transfer  are  basic  tenure  concepts  which  need  clar- 
ification for  furthering  the  reasonable  beneficial 
use  principle.  In  1959,  a  voluntary  Ewa  Ground- 
water Users  Association  was  formed  to  emphasize 
the  island-wide  interest  in  groundwater  manage- 
ment. Local  water  users  associations  can  be  legally 
authorized  through  legislation  to  represent  the 
common  property  interests  in  water.  This  can  have 
far-reachiing  implications  for  coordinating  state 
water  policy  through  local  water  users  associa- 
tions. (See  W87-O6103)  (Geiger-PTT) 


W87-06109 


WATER  DIPLOMACY, 

Lyndon    B.    Johnson    School   of  Public   Affairs, 

Austin,  TX. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06147 


SOME  LEGAL  ISSUES  THAT  MUST  BE  AD- 
DRESSED, 

Texas  Univ.  at  Austin.  School  of  Law. 
C.  W.  Johnson. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  45-51. 

Descriptors:  'Water  law,  'Legal  aspects,  'Water 
resources  development,  Management  planning, 
Water  transport,  Water  use,  Water  allocation,  Leg- 
islation, Water  rights. 

The  present  Texas  law  of  water  rights  is  a  patch- 
worked  accretion  of  laws  created  to  serve  the 
needs  of  earlier  times.  This  'law'  needs  a  compre- 
hensive, thorough,  critical  examination,  so  that 
current  issues  can  be  addressed,  such  as:  (1)  unused 
water  rights;  (2)  wasteful  practices  of  transporters, 
storers,  and  users  of  water;  (3)  revision  of  statutes 
that  govern  allocation  of  remaining  unappropriated 
water;  and  (4)  transferability  of  water  rights.  (See 
also  W87-06144)  (Lantz-PTT) 
W87-06148 


RELATIONS  OF  WATER  AND  THE  ECONOM- 
IC HEALTH  OF  TEXAS, 

Texas  Research  League,  Austin. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06151 


COASTAL  ZONE  PROBLEMS  -  A  FEDERAL 
PERSPECITVE, 

Corps  of  Engineers,  Dallas,  TX.  Southwestern 
Div. 

H.  G.  Robinson. 

IN:  Water  Resources  in  Texas:  The  Need  for  a 
Water  Research  Agenda.  Water  Resources  Sym- 
posium Number  Eleven.  University  of  Texas  at 
Austin.  Center  for  Research  in  Water  Resources, 
1984.  p  113-121. 

Descriptors:  'Coastal  zone  management,  'Federal 
jurisdiction,  'Ecological  effects,  'Texas,  Water  re- 
sources development,  Corps  of  Engineers,  Permits, 
Legal  aspects,  Economic  aspects. 

The  coastal  zone  is  a  dynamic  area,  particularly 
along  the  Texas  coast.  The  vast  and  highly  produc- 
tive natural  resources  of  the  Texas  Gulf  Coast 
have  been,  and  will  continue  to  be,  a  major  con- 
tributor to  the  prosperity  and  well-being  of  the 
state  and  the  nation.  The  increasing  demand  for 
coastal  resources  makes  it  imperative  that  the  im- 
pacts of  these  demands  be  monitored  and  that 
programs  be  put  into  effect  that  will  help  maintain 
these  vital  resources.  A  continued  balance  of 
future  economic,  environmental,  and  social  needs 
along  the  coast  requires  a  commitment  from  the 
populace,  interested  groups,  private  businesses, 
local  governmental  agencies,  and  federal  agencies. 
The  evolution  of  the  Corps'  regulatory  program 
over  the  past  decade  or  so  has  paralleled  the 
environmental  movement  and  the  growth  of  the 
government's  overall  regulatory  role  during  that 
period.  The  Section  404  program  has  gone  far 
beyond  its  originally  envisioned  scope  and,  more 
importantly,  beyond  the  appropriate  role  of  the 
federal  government  in  regulating  the  development 
of  private  and  public  resources  involving  this  na- 
tion's waters  and  wetlands.  The  Corps  now  proc- 
esses about  18,000  permits  annually.  Research  de- 
velopment programs  of  the  Corps  of  Engineers, 
the  Corpus  Christi  Coastal  zone,  the  Channel  Side 
Disposal  Plan,  shrimp  mariculture  feasibility,  and 
statutory  requirements  are  discussed.  This  discus- 
sion makes  evident  that  federal  law  assures  that 
coastal  resources  will  be  protected  and  developed 
in  an  environmentally  and  economically  feasible 


manner.  There  are  many  interests  involved.  The 
nation  depends  on  port  development  as  well  as  the 
protection  of  estuaries.  From  the  federal  perspec- 
tive, both  are  needed.  This  will  continue  to  require 
the  patience  of  all  interests.  The  Corpus  Christi 
project  is  an  example  to  the  nation  that  the  neces- 
sary compromises  can  be  reached.  (See  also  W87- 
06144)  (Lantz-PTT) 
W87-06152 


ROLE     OF     UNIVERSITIES     IN     SOLVING 
FUTURE  WATER  PROBLEMS, 

Texas  Univ.  System,  Austin.  Board  of  Regents. 
For  primary  bibliographic  entry  see  Field  6B. 

W87-06161 


NEW  CHALLENGES  TO  ECOTOXICOLOGY, 

Commission  of  the  European  Communities,  Brus- 
sels (Belgium). 

For  primary   bibliographic  entry  see   Field   5G. 
W87-06196 


INDUSTRY     AND    THE     ENVIRONMENTAL 
CHALLENGE, 

For  primary  bibliographic  entry  see   Field   5G. 
W87-06197 


U.S.  FEDERAL  LEGISLATION  PERTAINING 
TO  GROUNDWATER  PROTECTION, 

National   Water  Well  Association,   Worthineton, 

OH. 

For   primary  bibliographic  entry  see   Field   5G 

W87-06215 


INTERNATIONAL  ASPECTS  OF  ACID  DEPO- 
SITION, 

North  Carolina  State  Univ.  at  Raleigh.  School  of 

Forest  Resources. 

For  primary  bibliographic  entry  see   Field   5G. 

W87-06259 


U.S.  NATIONAL  ACID  PRECIPITATION  AS- 
SESSMENT PROGRAM, 

National  Acid  Precipitation  Assessment  Program, 

Washington,  DC. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06260 


GREAT  LAKES  WATER  QUALITY, 

Ontario  Ministry  of  the  Environment,  Toronto. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06272 


OHIO'S  SOIL  AND  WATER  CONSERVATION 
DISTRICTS  (SWCDS):  CAN  THEY  FULFnX 
NONPOINT  SOURCE  POLLUTION  CONTROL 
RESPONSIBHJTIES, 

Ohio  State  Environmental  Protection  Agency,  Co- 
lumbus. Office  of  the  Planning  Coordinator. 
For  primary   bibliographic   entry  see   Field   5G. 
W87-06277 


STATE/FEDERAL  RELATIONSHIPS  IN 
WATER  QUALITY  MANAGEMENT  ON  THE 
NATIONAL  FORESTS  IN  CALIFORNIA, 

Forest   Service,   South   Lake   Tahoe,   CA.    Lake 

Tahoe  Basin  Management  Unit. 

For  primary   bibliographic  entry   see   Field   5G. 

W87-06278 


POINT  AND  NONPOINT  SOURCE  ABATE- 
MENT NEEDS  FOR  IMPROVING  INTER- 
STATE WATER  QUALITY, 

Tennessee  Valley  Authority,  Knoxville. 

For   primary  bibliographic   entry  see   Field   5G. 

W87-06279 


SDLVICULTURAL  NONPOINT  SOURCE 
WATER  QUALITY  MANAGEMENT  UNDER 
SECTION  208  OF  THE  CLEAN  WATER  ACT, 

National  Council  of  the  Paper  Industry  for  Air  and 
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Stream  Improvement,  Inc.,  Corvallis,  OR. 

For  primary  bibliographic  entry  see  Field   5G. 

W87-06280 


CALIFORNIA'S  SILVICULTURAL  208  PRO- 
GRAM: A  VIEW  FROM  THE  TIMBER  INDUS- 
TRY, 

Simpson  Timber  Co.,  Areata,  CA.  California  Op- 
erations. 

For  primary  bibliographic  entry  see  Field  5G. 
W87-06281 


WATER   QUALITY    AND   THE   NEW    FARM 
POLICY  INrnATTVES, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-06399 


ECONOMIC  IMPACT  OF  PROPOSED  REGU- 
LATION R81-19  FOR  SITE-SPECD7IC  WATER 
POLLUTION  RULES  APPLICABLE  TO  CITI- 
ZENS UnLnTES  COMPANY  DISCHARGE  TO 
ILLY  CACHE  CREEK. 
Ducharme  (Robert  G.),  Inc.,  Deerfield,  IL. 
For  primary  bibliographic  entry  see  Field  5G. 
W87-06454 


METERING  OF  CONDOMINIUMS  AND  SUB- 
DIVISIONS, 

Bridgeport  Hydraulic  Co.,  CT. 
H.  J.  Ryder. 

Journal  of  the  New  England  Water  Works  Asso- 
ciation JNEWA6,  Vol.  100,  No.  4,  p  425-441, 
December  1986. 

Descriptors:  'Water  metering,  •Condominiums, 
•Legal  aspects,  'Cost  allocation,  Economic  as- 
pects, Bridgeport,  Connecticut,  Specifications, 
Standards,  Domestic  water,  Housing,  Documenta- 
tion, Publications,  Water  mains. 

The  Bridgeport  Hydraulic  Company  serves  a  pop- 
ulation of  approximately  446,000  people  in  1 8  com- 
munities in  three  counties.  Legal  documents  are 
included  which  define  a  premise  and  state  that 
separate  premises  shall  be  separately  metered  and 
billed.  Specifications  and  regulations  for  develop- 
ers are  also  detailed  in  the  legal  documents.  Special 
rules  for  condominium  developers  are  presented 
with  emphasis  on  the  location  and  description  of 
water  mains.  (Wood-PTT) 
W87-06551 


6F.  Nonstructural  Alternatives 


WETLAND       RESTORATION:       A       PILOT 
PROJECT, 

Fish  and  Wildlife  Service,  Fergus  Falls,  MN. 
For  primary  bibliographic  entry  see  Field  2H. 
W87-05962 


INVOLVING  HOMEOWNERS  IN  FLOOD 
MITIGATION, 

New  Orleans  Univ.,  LA. 

S.  B.  Laska. 

Journal   of  the   American   Planning   Association 

JAPAD9,  Vol.  52,  No.  4.  p  452-466,  Autumn  1986. 

1  fig,  8  tab,  50  ref.  DOC  Grant  NA81AA-D-00103. 

Descriptors:  'Public  participation,  *Floods, 
•Flood  control,  'Flood  plain  management,  *Flood 
protection,  *Floodproofing,  'Flood  damage, 
•Water  control,  'Nonstructural  alternatives,  Haz- 
ards, Damage,  Protection,  Louisiana,  Education, 
Financial  feasibility,  Financing,  Economic  aspects, 
Insurance,  Regulations. 

Early  efforts  to  mitigate  flood  hazards  emphasized 
structural  alternatives  such  as  dams  and  levees. 
More  recent  strategies  have  stressed  regulatory, 
nonstructural  measures.  In  neither  case  has  home- 
owner involvement  been  given  a  very  important 
role.  Frustrated  with  the  limited  success  of  past 
efforts,  floodplain  managers  recently  have  become 
more  interested  in  encouraging  homeowners  to 
take  action  on  their  own  property  to  minimize 


flood  damage.  Earlier  research  indicated  that  the 
prospects  for  getting  homeowners  involved  were 
discouraging.  This  conclusion  was  challenged  by  a 
study  of  the  knowledge  and  actions  of  residents  of 
Slidell,  Louisiana.  New  evidence  was  presented 
which  shows  that  homeowners  who  have  been 
flooded  recently  are  interested  in  mitigation  and 
are  willing  to  participate.  The  usefulness  of  several 
proposals  for  reducing  flood  damages  through 
homeowner  involvement  and  ways  to  promote 
homeowner  involvement  were  examined.  The  pro- 
posals included:  improving  education  about  flood 
mitigation  measures,  altering  the  timing  of  mitiga- 
tion measures,  providing  financial  aid  for  flood- 
proofing  by  homeowners,  altering  flood  insurance 
regulations  and  working  with  neighborhood  asso- 
ciations in  their  mitigation  efforts.  Recommenda- 
tions on  each  of  these  proposals  were  detailed. 
(Wood-PTT) 
W87-06070 


METROPOLITAN  FLOOD  LOSS  REDUCTION 
THROUGH  REGIONAL  SPECIAL  DISTRICTS, 

Massachusetts  Univ.,  Amherst.  Dept.  of  Geology 

and  Geography. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06071 

6G.  Ecologic  Impact  Of 
Water  Development 


ASSESSMENT  OF  ENVIRONMENTAL  IM- 
PACTS OF  SARDA  SAHAYAK  CANAL  IRRIGA- 
TION PROJECT  OF  UTTAR  PRADESH,  GOV- 
ERNMENT, INDIA, 

A.  Afroz,  and  P.  P.  Singh. 

International  Journal  of  Environmental  Studies 
IJEVAW,  Vol.  28,  No.  2/3,  p  123-130,  1986.  2  fig, 
2  tab,  10  ref. 

Descriptors:  *Irrigation  effects,  *Environmental 
effects,  *Irrigation  canals,  'India,  *Canal  seepage, 
•Water  management,  Canals,  Seepage,  Forests, 
Waterlogging,  Water  table  rise,  Public  health, 
Parasites,  Diseases,  Human  diseases,  Land  use, 
Forest  management,  Salinity,  Alkalinity,  Chemical 
properties,  Legal  aspects,  Planning. 

The  operation  of  the  Sarda  Sahayak  Canal  Irriga- 
tion Project  of  the  Uttar  Pradesh  Government 
(India)  has  created  serious  environmental  degrada- 
tion, including  seepage  damage  to  385  villages  and 
the  displacement  of  28,000  people  from  the  canal 
site.  Mature  natural  forests  have  been  killed,  and 
public  health  problems  have  arisen  due  to  continu- 
ous waterlogging.  Guidelines  are  presented  for  im- 
proving the  efficiency  of  irrigation  projects  and 
assessing  the  impact  on  the  environment.  It  is 
concluded  that:  (1)  the  development  and  manage- 
ment of  irrigation  systems  should  be  based  on  prior 
interdisciplinary  planning;  (2)  the  catchment  area 
should  not  be  deforested;  (3)  detailed  studies  of 
local  meteorology,  soil,  and  water  should  be  un- 
dertaken prior  to  canal  construction;  (4)  there 
should  be  joint  use  of  ground  and  surface  water; 
(5)  moisture-absorbing  trees  should  be  planted  on 
the  banks;  (6)  water  storage  capacity  should  be 
increased  to  conserve  monsoon  runoff;  and  (7) 
drainage  should  be  developed  parallel  to  the  canal 
to  check  seepage.  Specifications  are  provided  for 
promoting  overall  irrigation  efficiency.  (Author's 
abstract) 
W87-05995 


STRUCTURAL  FLOOD  MITIGATION  WORKS 
AND  ESTUARJJNE  MANAGEMENT  IN  NEW 
SOUTH  WALES  -  CASE  STUDY  OF  THE  MA- 
CLEAY  RTVER, 

New  South  Wales  Dept.  of  Agriculture,  Sydney 

(Australia).  Div.  of  Fisheries. 

M.  J.  Middleton,  M.  A.  Rimmer,  and  R.  J. 

Williams. 

Coastal  Zone  Management  Journal  CZMJBF,  Vol. 

13,  No.  1,  p  1-23,  1985.  5  fig,  1  tab,  35  ref. 

Descriptors:  'Water  law,  'Macleay  River,  'Estua- 
rine  environment,  'Estuaries,  'Flood  control,  'En- 
vironmental effects,  'Legislation,  'Legal  aspects, 
'Environmental  policy,  Flood  protection,  Coasts, 


Environment,  Floods,  Flood  proofing,  Environ- 
mental control,  Ecological  effects,  New  South 
Wales. 

In  many  estuaries  of  New  South  Wales  agricultur- 
al, urban,  and  industrial  activities  have  benefited  at 
the  expense  of  naturally  occurring  attributes  such 
as  commercial  and  amateur  fisheries,  wildlife  habi- 
tats, recreational  resources,  and  esthetic  and  cul- 
tural values.  The  successful  future  management  of 
the  estuarine  environment  is  contingent  on  a 
number  of  factors,  including  a  paucity  of  baseline 
data,  a  lack  of  predictive  models,  the  difficulty  of 
quantifying  natural  attributes,  and  a  previous  tend- 
ency to  study  the  effects  of  each  development 
proposal  on  an  individual  rather  than  cumulative 
basis.  A  positive  step  in  estuarine  management  was 
recently  taken  by  the  government  with  the  passage 
of  legislation  whereby  environmental  consider- 
ations are  incorporated  into  planning  and  manage- 
ment procedures.  However,  shortcomings  still 
exist  in  the  overall  management  approach.  Some  of 
the  shortcomings  were  illustrated  in  the  examina- 
tion of  the  adverse  environmental  effects  of  struc- 
tural flood  mitigation  works  in  the  Macleay  River 
Estuary.  Desirable  considerations  for  the  future 
management  of  estuaries  are  discussed.  Particular 
emphasis  is  placed  on  the  need  for  environmental 
compensation  and  habitat  restoration,  two  con- 
cepts which,  until  recently,  have  had  restricted 
application  in  coastal  management  in  New  South 
Wales.  (Author's  abstract) 
W87-06074 


DEVELOPMENT  OF  EMERGENT  VEGETA- 
TION IN  A  TROPICAL  MARSH  (KAWAINUI, 
O'AHU), 

Hawaii    Univ.    at    Manoa,    Honolulu.    Dept.    of 

Botany. 

L.  L.  Smith. 

Part  1  IN:  Collected  Reprints,  Volume  V:  1978- 

1981,    June    1984.    Water    Resources    Research 

Center,  Honolulu,  Hawaii,  p  59-68,  4  fig,  53  ref. 

Descriptors:  'Marsh  management,  'Marsh  plants, 
'Succession,  'Environmental  effects,  'Land  use, 
Marshes,  Canals,  Vegetation  effects,  Bogs,  Tidal 
marshes,  Ecological  effects,  Tropical  regions, 
Vegetation  establishment. 

The  effect  of  management  of  Kawainui  Marsh  on 
the  present  distribution  and  occurrence  of  plant 
species  was  studied.  One  of  the  processes  associat- 
ed with  marsh  development  is  terrestrialization  of 
lakes  into  bogs  and  ultimately  marsh  meadows  or 
forests.  The  taxa  found  in  the  floating  mats  of  the 
marsh  include  primrose  willow,  sow  thistle,  giant 
bulrush,  grasses,  sawgrass,  water  hyacinth  and 
duckweeds.  The  conspicuous  plants  found  in  the 
marsh  today  include  para  grass,  swamp  cyclosorus, 
water  hyacinth,  great  bulrush,  cattail,  sawgrass, 
and  paperbark  trees.  The  marsh  soils  consist  of 
Pearl  Harbor  clay  and  Hanalei  silty  clay.  Marsh 
sediments  originate  from  the  Ka'ena  Wailua  asso- 
ciation. The  marsh  is  fed  by  the  Maunawili  Valley 
and  Kahanaiki  streams.  The  marsh  has  been  used  as 
a  fishpond,  taro  and  rice  farm,  sugarcane  field, 
pastureland  for  cattle,  and  recreational  activities. 
Many  indigenous  and  introduced  birds  inhabit  the 
marsh.  Listings  of  indigenous  fish  and  macroinver- 
tebrates  are  also  given.  The  Kawainui  Canal  was 
dug  in  1952  and  a  3-m  high  levee  was  constructed 
in  1966.  (See  also  W87-06103)  (Geiger-PTT) 
W87-06107 


DEVELOPMENT  OF  EMERGENT  VEGETA- 
TION IN  A  TROPICAL  MARSH  (KAWAINUI, 
O'AHU), 

Hawaii    Univ.    at    Manoa,    Honolulu.    Dept.    of 

Botany. 

L.  L.  Smith. 

Part  2.  IN:  Collected  Reprints,  Volume  V:  1978- 

1981,    June     1984.    Water    Resources    Research 

Center,  Honolulu,  Hawaii,  p  102-114,  7  fig,  4  tab, 

28  ref,  1  append. 

Descriptors:  'Land  use,  'Ecological  effects, 
'Marsh  plants,  'Marsh  management,  'Vegetation 
effects,  Aquatic  plants,  Marshes,  Wetlands,  Envi- 
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ronmental  effects,  Water  resources  development, 
Vegetation. 

The  historical  development  and  present  distribu- 
tion of  plant  species  in  Kawainui  Marsh  are  out- 
lined. The  marsh  consists  of  two  main  types  of 
vegetation:  a  bulrush  community  and  a  grass  com- 
munity. Transects  were  established  across  the  two 
vegetation  types.  Ground  and  aerial  reconnais- 
sance surveys  were  made  and  compared  with 
aerial  photographs  for  mapping  vegetation.  Plant 
collections  were  also  made  in  the  marsh  and  its 
periphery.  Prior  to  the  arrival  of  the  Polynesians, 
the  marsh  ponding  basin  may  have  looked  much  as 
it  does  now.  The  Hawaiians  used  the  ponding  basin 
as  a  fishpond  and  the  higher  areas  for  taro  fanning. 
The  Europeans  maintained  the  farming  area  and 
fishpond  and  began  to  use  the  marsh  as  a  source 
for  irrigation  water.  In  the  early  1900's,  the  marsh 
was  used  for  cattle  grazing.  In  1952,  Kawainui 
Canal  was  constructed  along  with  a  weir  to  main- 
tain the  freshwater  supply  of  the  marsh.  In  1966, 
the  canal  was  enlarged  and  a  3-m  high  levee  was 
constructed.  The  marsh  today  aids  in  flood  control 
and  as  a  receiving  pond  for  sewage  effluents.  The 
only  perturbations  which  have  seriously  affected 
the  marsh  are  water  level  manipulations  and  exotic 
plant  introduction.  (See  also  W87-06103)  (Geiger- 
PTT) 
W87-06111 


COASTAL  ZONE  PROBLEMS  -  A  FEDERAL 
PERSPECTIVE, 

Corps  of  Engineers,   Dallas,   TX.   Southwestern 

Div. 

For  primary  bibliographic  entry  see  Field  6E. 

W87-06152 


SOCIAL  AND  ECONOMIC  ASPECTS  OF  THE 
RECLAMATION  OF  ACID  SULFATE  SOU. 
AREAS, 

International    Rice    Research    Inst.,    Los    Banos, 

Laguna  (Philippines). 

For  primary  bibliographic  entry   see   Field  2G 

W87-06164 


WATER    QUALITY    AND   THE   NEW    FARM 
POLICY  INITIATIVES, 

Economic  Research  Service,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  4C. 
W87-06399 


ARCHAEOLOGY  OF  THE  AK-CHIN  INDIAN 
COMMUNITY  WEST  SIDE  FARMS  PROJECT: 
RESEARCH  DESIGN, 

Soil  Systems,  Inc.,  Phoenix,  AZ. 
D.  A.  Phillips,  C.  D.  Breternitz,  and  W.  B.  Masse. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  Soil  Systems  Publica- 
tions in  Archaeology,  No.  9,  Vol.  1.  1986.  91  p,  2 
fig,  4  tab,  144  ref. 

Descriptors:  *Archaeology,  *Ak-Chin  Indian 
Community,  •Research  design,  Flood  control, 
Ecosystems,  History,  Arizona. 

This  volume  describes  the  research  orientation  and 
basic  field  and  laboratory  methods  to  be  used 
during  the  Ak  Chin  Archaeological  Data  Recov- 
ery Project.  The  project  is  designed  to  study  the 
cultural  resources  of  the  western  half  of  the  Ak 
Chin  Community's  lands,  which  are  scheduled  for 
intensive  agricultural  development  using  waters 
from  the  Central  Arizona  Project.  Included  is  a 
discussion  of  the  natural  and  cultural  setting  of  the 
project,  with  an  emphasis  on  the  Hohokam  and 
historic  Papago  occupation  documented  during  a 
prior  survey  of  the  area.  A  problem  orientation  is 
defined,  in  which  the  basic  research  theme  is  Ak 
Chin  as  a  Holocene  ecosystem.  A  fundamental 
assumption  of  this  research  theme  is  that  Ak  Chin 
has  been  used  as  a  floodwater  fanning  location  for 
many  centuries.  The  project's  problem  domains 
and  research  questions  focus  on  the  physical  (geo- 
morphologica),  biological,  and  cultural  subsystems 
within  the  Ak  Chin  ecosystem.  The  regional  impli- 
cations of  the  research  are  also  considered  to  be  a 
basic  problem  domain.  The  final  chapter  describes 
the  project's  methodological  approach.  After  eval- 


uation of  the  existing  sample,  a  multiple  approach 
to  data  recovery  was  defined.  This  approach  in- 
cludes: (1)  non-site  field  studies;  (2)  site  re-record- 
ing and  surface  testing;  (3)  backhoe  testing;  (4) 
excavation;  and  (5)  ethnohistoric  research.  Basic 
field  and  in-house  analytical  procedures  are  also 
discussed.  (Author's  abstract) 
W87-06433 


STREAM  CHANNEL  MODIFICATIONS  AND 
RECLAMATION  STRUCTURES  TO  ENHANCE 
FISH  HABITAT, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 
T.  A.  Wesche. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  103-163,  23  fig,  176 
ref. 

Descriptors:  'Stream  channels,  'Land  reclamation, 
•Channeling,  'Aquatic  habitats,  'Ecological  ef- 
fects, *Fish  populations,  River  channels,  Channel 
morphology,  Hydraulic  properties,  Fisheries. 

The  process  of  channel  modification  has  played  a 
major,  although  not  always  beneficial,  role  in  the 
development  of  this  country.  Land  drainage  has 
been  necessary  to  convert  swampland  into  fertile, 
productive  farmland.  Dredging  of  stream  bottoms 
has  led  to  the  discovery  of  precious  metals  and  also 
to  the  creation  of  navigable  waterways  to  transport 
people  and  products.  Given  the  sheer  magnitude  of 
such  river  manipulations  and  an  increasing  aware- 
ness by  the  public  of  the  environmental  ramifica- 
tions of  such  acts,  it  is  little  wonder  that  engineers 
and  biologists  find  themselves  continually  debating 
the  pros  and  cons  of  channel  modification.  Wheth- 
er it  is  called  channelization,  improvement,  alter- 
ation, realignment,  or  stabilization,  there  are  defi- 
nite impacts  to  the  specific  stream  reach  involved 
as  well  as  possible  upstream  and  downstream  ef- 
fects. Potentially,  the  following  characteristics  of  a 
reach  could  be  altered:  channel  morphology,  chan- 
nel hydraulics,  sediment  erosion  and  deposition 
processes,  water  quality,  habitat  for  aquatic  biota, 
the  aquatic  biota  itself,  aesthetics,  recreation  op- 
portunities, riparian  communities,  and  the  biota  of 
the  riparian  communities.  From  a  fisheries  stand- 
point, a  most  simplistic  view  of  the  channelization 
process  and  associated  impacts  could  be  illustrated 
by  the  following  flow  profile:  change  in  land  and/ 
or  stream  use  to  change  in  channel  morphology  to 
change  in  hydraulics  to  change  in  habitat  to 
change  in  population.  Generally,  the  organization 
of  this  chapter  follows  this  progression.  After  a 
brief  review  of  the  basic  in-stream  components  of 
fish  habitat,  the  impacts  of  various  channel  modifi- 
cation activities  on  habitat  diversity  are  discussed. 
The  concluding  section  of  the  chapter  concentrates 
on  channel  restoration  procedures  and  structures 
to  enhance  fish  habitat,  from  a  planning  aspect  as 
well  as  from  a  design  and  installation  approach. 
(See  also  W87-06435)  (Lantz-PTT) 
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METHODS  FOR  DETERMINING  SUCCESS- 
FUL RECLAMATION  OF  STREAM  ECOSYS- 
TEMS, 

Brigham  Young  Univ.,  Provo,  UT.  Dept.  of  Zool- 
ogy. 

R.  N.  Winget. 

IN:  The  Restoration  of  Rivers  and  Streams:  Theo- 
ries and  Experience,  Butterworth  Publishers, 
Boston,  Massachusetts.  1985.  p  165-192,  6  fig,  7 
tab,  76  ref. 

Descriptors:  'Ecosystems,  'Ecological  effects, 
•Streams,  Reclamation,  Statistical  studies,  Statisti- 
cal analysis,  Biotic  condition  index,  Biota,  Water 
quality. 

Selected  methods  for  the  biological  evaluation  of 
the  success  of  stream  habitat  and  water  quality 
reclamation  and  management  measures  are  de- 
scribed. It  is  assumed  the  'desirable  state'  of  a 
stream  ecosystem,  the  basis  of  evaluating  success 
of  reclamation,  closely  resembles  that  encountered 
under  natural,  unperturbed,  unmodified  stream 
ecosystems.  Each  stream,  although  possessing 
characteristics  apparently  similar  to  other  streams, 


is  unique.  It  is  also  assumed  that  stream  sections 
classified  as  similar,  based  upon  physical  and  chem- 
ical stream  descriptors,  have  similar  biotic  commu- 
nities. Changes  in  the  physical  or  chemical  envi- 
ronment will  elicit  adjustments  in  the  biotic  com- 
munity of  that  environment.  Severity  and  duration 
of  environmental  changes  determine  the  magnitude 
of  biotic  changes.  Changes  may  include  shifts  in 
relative  numbers  of  individuals  among  species.  Fol- 
lowing reclamation  of  a  stream's  physical  and 
chemical  environment,  the  biotic  community 
should  tend  to  assume  the  structure  and  function  of 
a  community  in  a  similar  unperturbed  stream.  This 
characteristic  of  communities  to  resume  natural 
structure  and  function  has  been  defined  as  the 
resilience  of  the  community.  In  an  unpublished 
review,  it  was  concluded  that  only  recently  have 
biological  classification  systems  been  proposed  that 
have  the  capabilities  to  synthesize  a  wide  variety  of 
ecological  parameters  and  have  predictive  value 
for  decision  making  and  management.  The  overall 
integrative  approach  of  two  of  these  recent  classifi- 
cation systems,  offers  much  promise  for  the  inter- 
pretation and  application  of  data  from  benthic  ma- 
croinvertebrate  samples.  The  purpose  of  the  biotic 
condition  index  (BCI)  is  to  provide  a  methodology 
for  evaluating  existing  conditions  of  stream  ma- 
croinvertebrate  communities  based  upon  their  bio- 
logical potential.  Evaluations  are  based  upon  water 
quality,  physical  habitat,  and  aquatic  biota  data. 
The  statistical  methodology  used  in  the  BCI:  (1)  is 
sensitive  to  all  types  of  environmental  stress;  (2)  is 
applicable  to  vanous  types  of  streams;  (3)  gives  a 
linear  assessment  from  unstressed  to  highly 
stressed  conditions;  (4)  is  independent  of  sample 
size  providing  the  sample  contains  a  representative 
assemblage  of  species;  (5)  is  based  upon  water 
quality  and  physical  habitat  data  readily  available 
or  easily  acquired;  and  (6)  meshes  readily  with 
existing  stream  habitat  and  water  quality  manage- 
ment programs.  (See  also  W87-06435)  (Lantz- 
PTT) 
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WATER  AND  ENVIRONMENTAL  STUDIES 
OF  THE  PROPOSED  ALTO  SINU  HYDRO- 
ELECTRIC POWER  PROJECT  IN  COLOMBIA, 

Dames  and  Moore,  Bethesda,  MD. 
R.  C.  Tucker. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  169-172,   1  ref. 

Descriptors:  'Environmental  effects,  'Hydroelec- 
tric power,  'Water  resources  development,  'Co- 
lombia, 'Rio  Sinu,  Watersheds,  Ecological  effects, 
Forest  watersheds,  Environmental  impact  state- 
ment. 

The  primary  purpose  of  the  proposed  Alto  Sinu 
Project  on  the  Rio  Sinu  in  northwestern  Colombia 
is  to  produce  hydroelectric  power  for  the  national 
grid.  The  project  includes  Una  I  on  the  Sinu 
River,  and  Una  II  located  67  km  upstream  from 
Una  I.  Una  II  would  inundate  734  sq  km  of 
tropical  rain  forest,  with  a  reservoir  volume  of  43.1 
times  10  to  the  9th  power  cu  m;  Una  I  would 
inundate  95  sq  km,  with  a  reservoir  volume  of  2.7 
times  10  to  the  9th  cu  m.  The  project  would  be 
constnicted  in  one  of  the  few  remaining  large 
virgin  tropical  forested  watersheds  in  the  world. 
The  environmental  assessment  consisted  of  two 
phases.  Phase  I  involved  an  analysis  of  the  Una 
project  by  a  multidisciplinary  team  of  specialists 
with  expertise  in  terrestrial  ecology,  forest  re- 
sources, aquatic  ecology,  hydrology,  water  qual- 
ity, and  related  disciplines.  It  was  realized  early  in 
Phase  I  that  there  was  very  little  site-specific  infor- 
mation available  for  the  Una  project  area  and  for 
the  entire  subject  of  reservoir  impoundments  in 
uncleared  tropical  rain  forests.  Almost  none  of  the 
world's  major  reservoirs  have  been  constructed  in 
tropical  forested  regions.  Accordingly,  a  Phase  II 
impact  assessment  program  had  to  be  developed 
with  these  points  in  mind.  The  final  Phase  I  report, 
presented  in  May  1981,  focused  on  (1)  the  baseline 
environment  of  the  study  area,  as  defined  in  previ- 
ous studies;  (2)  potential  key  issues  of  concern;  and 
(3)  recommended  Phase  II  studies  to  support  better 
analyses  of  these  issues  and  assessment  of  their 
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impacts.  Phase  II  of  the  environmental  study  con- 
sisted of  six  tasks  and  resulted  in  an  environmental 
assessment  report,  published  in  February  1983. 
Subsequently,  various  special  studies,  including  a 
river/reservoir  water  quality  modeling  program, 
have  been  undertaken.  This  paper  presents  an 
overview  of  the  project,  including  a  discussion  of 
environmental  implications,  recommended  pro- 
grams for  mitigation,  and  future  studies.  (See  also 
W87-06455)  (Lantz-PTT) 
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NEL STABILIZATION  STRUCTURES  AND 
ABANDONED  CHANNELS  IN  THE  MIDDLE 
MISSOURI  RIVER, 

Iowa  Cooperative  Fishery  Research  Unit,  Ames. 
For  primary  bibliographic  entry  see  Field  4A. 
W87-06524 
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SECONDARY   CHtCULATION   IN   NATURAL 
STREAMS, 

niinois  State  Water  Survey  Div.,  Champaign.  Sur- 
face Water  Section. 

For  primary  bibliographic  entry  see  Field  2E. 
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MARINE  POLLUTION  MONITORING  CON- 
CERNS: SUMMARY  REPORT  FOR  THE 
STATE  OF  HAW  AH, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Water  Re- 
sources Research  Center. 

L.  S.  Lau,  E.  S.  Akazawa,  and  G.  C.  Richardson. 
IN:   Collected   Reprints,   Volume   V:    1978-1981, 
June    1984.    Water   Resources   Research   Center, 
Honolulu,  Hawaii,  p  264-267,  5  ref. 

Descriptors:  *Monitoring,  *Water  pollution  pre- 
vention, 'Water  quality  management,  *Marine  en- 
vironment, *Hawaii,  Water  pollution,  Water  pollu- 
tion control,  Coastal  zone  management,  Bioindica- 
tors,  Bioassays,  Coral  reefs,  Management  planning. 

Representatives  of  state,  county  and  local  agencies 
in  the  state  of  Hawaii  reviewed  the  marine  pollu- 
tion monitoring  programs  at  the  November  18 
sessions.  Four  main  points  were  stressed  as  a  result 
of  the  discussions.  The  warm-water,  oceanic,  coral 
ecosystem  setting  of  Hawaii  and  the  Pacific  islands 
are  substantially  different  from  the  continental 
shelf  coastal  environment,  and  require  local  in-situ 
monitoring  tailored  to  the  coral  ecosystem,  insular 
environment,  and  ocean  resources  development. 
The  Hawaiian  and  Pacific  islands  should  be  consid- 
ered as  a  subregion  and  be  supported  by  more 
adequate  funding  than  at  the  current  level  of  less 
than  1%  of  federal  funding.  The  experience  gained 
from  Hawaii's  ecosystem  approach  to  water  qual- 
ity management  is  offered  to  the  region  and  to  the 
Nation.  The  nine  high-priority  research  needs  for 
maine  pollution  monitoring  are:  applicability  of 
marine  water  quality  criteria  to  Hawaii  and  Pacific 
islands,  selection  of  indicator  organisms  for  the 
fish,  mollusk,  and  crustacean  categories  for  toxicity 
bioassays;  Natural  vs.  induced  changes  of  a  bal- 
anced indigenous  popultion  within  the  zone  of 
initial  dilution;  toxic  substances  and  their  biological 
effects;  improved  ecological  monitoring  tech- 
niques; microbial  and  viral  research  needs;  coral 
protection  from  silt  by  coastal  land  zoning;  pollu- 
tion transport  model  for  oceanic  islands;  and  ocean 
management  planning.  (See  also  W87-06103) 
(Geiger-PTT) 
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MICROBIOLOGICAL  SAMPLING  IN  THE  AS- 
SESSMENT OF  GROUNDWATER  POLLU- 
TION, 

Robert   S.   Kerr   Environmental   Research   Lab., 

Ada,  OK. 

J.  F.  McNabb,  and  G.  E.  Mallard. 

IN:  Groundwater  Pollution  Microbiology,  John 

Wiley  and  Sons,  New  York,  New  York,  1984.  p 

235-260,  8  fig,  64  ref. 


Descriptors:  *Water  sampling,  *  Microbiological 
studies,  *Sample  preparation,  'Groundwater  pollu- 
tion, 'Water  quality  control,  Geohydrology,  Sam- 
pling, Groundwater  quality,  Microorganisms. 

In  many  microbiological  studies  of  groundwater 
and  subsurface  environments,  little  attention  has 
been  paid  to  securing  good  samples.  Many  papers 
in  the  literature  give  little  information  regarding 
the  sampling  methods  and  the  characteristics  of  the 
wells.  Further,  there  is  a  tendency  for  investigators 
to  compare  data  from  different  types  of  samples. 
Geohydrologic  conditions  are  of  overriding  impor- 
tance in  designing  and  conducting  subsurface  mi- 
crobiological sampling  programs.  Both  the  type  of 
equipment  used  and  the  location  of  sampling  points 
are  dependent  on  site-specific  conditions.  The  type 
of  sample  collected,  whether  solid  or  water,  is 
determined  by  the  purpose  of  the  study.  Ground- 
water samples  may  be  ideal  in  studies  of  the  move- 
ment of  pathogens  or  indicator  organisms  from 
waste-disposal  sites  or  in  investigations  using  mi- 
croorgansism  as  tracers.  In  contrast,  for  studies  of 
microorganisms  indigenous  to  an  aquifer,  core 
samples  probably  provide  more  information.  In 
either  case,  the  microbiologist  will  face  a  consider- 
able challenge  in  collecting  representative  and  un- 
contaminated  samples  of  either  subsurface  solids  or 
water.  Microbiological  data  obtained  from  either 
type  of  sample  should  be  interpreted  with  caution. 
Samples  of  subsurface  solids  provide  information 
about  one  point  in  three-dimensional  space  and  can 
be  obtained  only  once  because  the  sampling  proc- 
ess is  inherently  disruptive.  Water  samples  can  be 
obtained  from  the  same  well  repeatedly;  however, 
this  information  may  not  adequately  reflect  condi- 
tions in  the  aquifer.  (See  also  W87-06201)  (Lantz- 
PTT) 
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GROUNDWATER    CONTAMINATION:    DATA 
ANALYSIS  AND  MODELING, 

Texas  Univ.  Health  Science  Center  at  Houston. 

School  of  Public  Health. 

For  primary  bibliographic  entry  see  Field  5B. 
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CRITICAL  ASSESSMENT  OF  FORECASTING 
EM  WATER  QUALITY  GOALS  IN  WESTERN 
WATER  RESOURCES  MANAGEMENT. 

American  Water  Resources  Association,  Bethesda, 

MD. 

Proceedings   of  a   Symposium   held   in   Seattle, 

Washington,  June  11-13,  1984.  1985.  181  p.  Edited 

by  John  J.  Cassidy  and  Dennis  P.  Lettenmaier. 

Descriptors:  'Forecasting,  'Water  management, 
'Flood  forecasting,  'Water  yield,  'Water  re- 
sources development,  Symposium,  Rivers,  Hydro- 
electric power,  Data  acquisition,  Information  ex- 
change. 

These  proceedings  arose  from  AWRA's  first  re- 
gional symposium,  'A  Critical  Assessment  of  Fore- 
casting in  Western  Water  Resources  Managment' 
held  at  the  Sheraton  Hotel  in  Seattle,  June  11-13, 
1984.  The  topic  of  the  symposium  was  timely, 
following  severe  1983  flooding  in  the  Colorado 
River  and  Salt  Lake  City  area.  These  episodes 
focused  attention  on  a  number  of  issues  related  to 
forecasting  methods,  data  acquisition,  and  the  inte- 
gration of  forecasts  and  forecast  uncertainty  into 
the  operation  of  large  water  resource  systems. 
Other  regional  issues,  such  as  the  proposed  second 
stage  development  of  the  Columbia  River  Federal 
Reclamation  Project,  and  the  electric  power  rate 
implications  of  power  demand  forecasting  errors, 
emphasize  the  importance  of  demand  forecasting, 
and  methods  for  estimating  and  accommodating 
demand  forecasting  errors,  as  well.  The  symposi- 
um, organizers,  therefore,  sought  to  provide  a  mix 
of  papers  addressing  runoff  and  demand  forecast- 
ing techniques,  with  emphasis  on  applications,  as 
well  as  methods.  (See  also  W87-06239  thru  W87- 
06257)  (Lantz-PTT) 
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LONG-RANGE     STREAMFLOW     FORECAST- 
ED: A  STATE  AGENCY  PERSPECTIVE, 

California  State  Dept.  of  Water  Resources,  Sacra- 


mento. Div.  of  Planning. 
H.  J.  Peters. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  3- 
10,  2  fig,  2  tab,  Href. 

Descriptors:  'Streamflow  forecasting,  'Stream- 
flow,  'Forecasting,  'Water  resources  develop- 
ment, 'California,  Management  planning,  Water- 
sheds, Long-term  planning,  Runoff. 

The  California  Department  of  Water  Resources 
has  searched  for  a  method  of  long-range  precipita- 
tion forecasting  since  1972.  In  the  first  three  years, 
forecasts  were  made  based  on  the  methods  of  Dr. 
Irving  P.  Krick.  In  later  years,  methods  developed 
at  Scripps  Institution  of  Oceanography,  were  the 
basis  of  forecasts.  Comparison  of  forecasts  with  the 
actual  precipitation  gave  promise  of  usable  skill  in 
the  early  years  and  in  later  years  produced  positive 
skill  scores  for  predicting  actual  terciles  (high, 
medium,  or  low).  Skill  scores  for  watersheds  of  the 
Sierra  Nevada  over  a  seven-year  period  range 
from  0.46  to  1.00.  The  pursuit  of  an  ability  to 
forecast  precipitation,  even  by  tercile,  up  to  a  year 
in  advance  is  demonstrated  to  be  of  value  in  water 
supply  operation  and  helpful  in  planning  construc- 
tion or  repair  of  facilities.  The  use  of  volumetric 
forecasts  of  snowmelt  runoff  based  on  snow  sur- 
veys has  been  augmented  by  climate  statistics  to 
identify  courses  of  action  and  attendant  risks  in 
California  as  an  interim  measure  while  long-range 
forecast  skills  are  developed.  The  writer  believes 
that  sufficient  skill  will  be  developed  for  use  in 
water  supply  operations,  but  has  not  identified  a 
measure  of  skill  that  would  be  acceptable  for  oper- 
ational use.  (See  W87-06238)  (Author's  abstract) 
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RTVER  BASIN  WATER  QUALITY  MONITOR- 
ED NETWORK  DESIGN, 

Old  Dominion  Univ.,  Norfolk,  VA.  Dept.  of  Civil 

Engineering. 

F.  S.  Tirsch,  and  J.  W.  Male. 

IN:  Options  for  Reaching  Water  Quality  Goals, 

Proceedings  of  the  Twentieth  Annual  Conference 

of  the   American   Water   Resources   Association 

Symposium,  Washington,  DC,  August  15,  1984. 

1985.  p  149-156,  11  fig,  1  tab,  3  ref. 

Descriptors:  'River  basins,  'Water  quality  control, 
'Monitoring,  'Network  design,  'Surface  water, 
•Millers  River,  'Massachusetts,  Statistical  analysis, 
Regression  analysis,  Mathematical  studies,  Stream- 
flow. 

Design  of  a  surface  water  quality  monitoring  net- 
work is  confounded  by  the  paradox  that  the  statis- 
tical parameters  controlling  the  optimality  of  a 
monitoring  network  are  often  the  unknowns  that 
the  network  is  being  designed  to  estimate.  The 
usual  resolution  of  the  paradox  is  to  use  an  iterative 
approach.  Initial  design  may  be  arbitrary  or  based 
on  experience  and  is  refined  over  time  in  succes- 
sive 'iterations.'  A  procedure  that  can  be  used  in 
the  'next  iteration'  of  network  design  utilizes  multi- 
variate linear  regression  techniques  and  relies  on 
the  regression  corrected  coefficient  of  determina- 
tion, R  to  the  2nd  power,  as  a  measure  of  network 
reliability.  Spatial  design  is  examined  to  determine 
how  reliably  water  quality  may  be  estimated  at 
specified  locations  given  water  quality  data  at 
monitored  locations  in  the  basin.  Temporal  design 
is  examined  to  determine  how  reliably  water  qual- 
ity may  be  estimated  given  different  sampling  fre- 
quencies. The  spatial  and  temporal  analyses  are 
combined  to  form  the  basin  space-time  trade-off. 
For  the  Millers  River,  Massachusetts,  the  trade-off 
for  monitoring  mean  daily  streamflow  (a  substitute 
for  a  water  quality  parameter)  was  developed.  The 
trade-off  indicated  that  for  the  Millers  River  basin 
the  addition  of  stations  would  have  little  impact  on 
monitoring  precision.  Significant  changes  in  preci- 


123 


Field  7— RESOURCES  DATA 
Group  7A — Network  Design 


sion  result  from  changes  in  monitoring  frequency. 
(See  also  W87-06270)  (Author's  abstract) 
W87-06285 


SITE-SPECIFIC  WATER  QUALITY  CRITERIA 
FROM  IN-STREAM  MONITORING  DATA, 

American  Electric  Power  Service  Corp.,  Colum- 
bus, OH.  Environmental  Engineering  Div. 
For  primary  bibliographic  entry  see  Field  5 A. 
W87-06315 


RESILIENCE  OF  A  STATISTICAL  SAMPLING 
SCHEME, 

Georgia  Inst,  of  Tech.,  Atlanta.  School  of  Civil 

Engineering. 

S.  Rouhani,  and  M.  B.  Fiering. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  1-11,  December,  1986.  1  fig,  3  tab,  21  ref.  NSF 

Grant  ECE-8503897. 

Descriptors:  •Algorithms,  'Covariance  function, 
•Sampling,  •Statistics,  *Hydrology,  Noise,  Water 
quality  data,  Random  sampling,  Regret  analysis. 

Most  statistical  sampling  algorithms  on  hydrologic 
random  fields  assume  that  the  new  measurements 
will  agree  reasonably  well  with  their  predicted 
values.  This  implies  the  stationarity  of  the  estimat- 
ed covariance  function.  The  reliability  of  the  vari- 
ance reduction  analysis  statistical  algorithm  was 
tested  by  generation  of  noisy  input  data  followed 
by  comparison  of  the  results  of  sampling  from 
these  data  to  sampling  from  the  unperturbed  data. 
These  comparisons  and  a  related  regret  analysis 
revealed  that  the  effects  of  the  noisy  data  are 
primarily  accommodated  by  adjustments  to  the 
covariance  function  parameters,  whereas  selected 
sets  showed  a  high  degree  of  resilience.  Variance 
reduction  analysis  seems  to  be  a  reliable  method 
for  maximizing  information  by  sampling  random 
fields  with  an  unstable  parameter  space,  but  a 
resilient  action  space.  (Author's  abstract) 
W87-06374 


STOCHASTIC  MODEL  OF  RAINFALL  INTER- 
CEPTION, 

Institute  of  Hydrology,  Wallingford  (England). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-06379 


SPATIAL  VARIABILITY  OF  WATER  MOVE- 
MENT IN  SOIL:  USE  OF  A  TRACER  AND 
GEOSTATISTICAL  ANALYSIS  (VARIABDHTIE 
SPATIALE  DU  TRANSFERT  DE  L*EAU  DANS 
LE  SOL:  UTILISATION  DU  TRACAGE  ET  AN- 
ALYSE GEOSTATISTIQUE), 
Avondale  Coll.  of  Advanced  Education,  Cooran- 
bong  (Australia).  Dept.  of  Science. 
For  primary  bibliographic  entry  see  Field  2G. 
W87-06381 


DEVELOPMENT  OF  A  FOREST  WATER  RE- 
SOURCES INVENTORY  FOR  PUERTO  RICO, 

Georgia  Univ.,  Athens.  School  of  Forest  Re- 
sources. 

W.  L.  Nutter,  and  R.  Studenmund. 
IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  36-38,  1  ref. 

Descriptors:  'Water  resources  development,  •Re- 
sources management,  'Puerto  Rico,  'Water  re- 
sources data,  'Data  collections,  'Forests,  Water 
management,  Watersheds,  Costs,  Economic  as- 
pects, Data  acquisition,  Physical  properties,  Chem- 
ical properties. 

A  number  of  water  resources  studies  for  Puerto 
Rico  have  been  completed  or  are  currently  under- 
way by  various  Federal  and  Commonwealth  agen- 
cies. The  studies  have  identified  water  as  a  critical 
resource  which,  without  proper  management  and 
conservation,  will  limit  economic  and  social  devel- 
opment of  the  island.  The  forests  of  Puerto  Rico 
occupy  for  the  most  part  those  areas  that  receive 
the  greatest  rainfall  and  therefore  serve  as  the 
natural  'water  supply  reservoir'  for  the  island.  It  is 


within  this  context  that  a  management  policy  for 
the  Commonwealth  Forests  as  well  as  other  forest- 
ed areas  may  be  included  in  an  island-wide  water 
plan.  The  development  of  an  island-wide  plan  for 
water  resources  management  must  consider  the 
role  of  land  use  practices  as  they  affect  the  quanti- 
ty, quality,  and  timing  of  streamflow.  Potentially, 
all  management  practices  applied  to  the  landscape 
can  influence  physical,  chemical,  and  biological 
characteristics  of  water.  Using  the  basic  inventory 
data  and  combining  it  with  land  use  and  sediment 
prediction  estimating  procedures  similar  to  those 
used  on  National  Forest  lands,  a  comparison  of 
predicted  sediment  yields  can  be  made  between 
watersheds.  These  estimates  can  be  used  for  com- 
parison to  assess  the  relative  impact  of  various 
activities  before  implementation.  The  cost  for  im- 
plementing the  forest  water  resource  inventory  is 
relatively  low.  It  is  estimated  that  approximately 
one-person  year  would  be  required  to  do  all  the 
map  and  data  analyses  for  the  DNR  Forest  Service 
lands  in  the  Central  Mountain  Region  of  Puerto 
Rico.  (See  also  W87-06455)  (Lantz-PTT) 
W87-06463 


GENERAL  HYDROLOGY  AND  WATER  QUAL- 
ITY OF  LAYOU  RIVER  IN  DOMINICA,  BUC- 
CAMENT  RIVER  IN  ST.  VINCENT,  AND 
TROUMASSEE  RIVER  IN  ST.  LUCIA,  BRIT- 
ISH WEST  ENDDZS, 

For  primary  bibliographic  entry  see  Field  2E. 
W87-06465 


HYDROLOGICAL  DESIGN  IN  PRESENCE  OF 
LIMITED  DATA, 

E.  Garcia,  and  J.  Turbides. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  73-75,  2  fig,  4  tab,  4 
ref. 

Descriptors:  'Hydrologic  models,  'Data  interpre- 
tation, 'Water  resources  development,  'Rio  Yuna, 
•Dominican  Republic,  River  basins,  Hydroelectric 
power,  Precipitation,  Rainfall-runoff  relationships, 
Streamflow,  Floods. 

In  countries  where  it  does  not  exist,  a  long  stand- 
ing tradition  in  the  use  of  water  resources  lacks 
decision  making  processes  for  hydrologic  design 
using  short-term  hydrometeorological  data.  Gener- 
ally in  these  cases,  it  is  not  possible  to  use  conven- 
tional tools,  but  rather  the  use  of  techniques  based 
on  sophisticated  analysis  which  allow  for  reasona- 
ble results  is  required.  Described  here  are  the 
procedures  for  the  determination  of  hydrological 
parameters  for  the  prefeasibility  design  of  the  Hy- 
droelectric Project  El  Torito-Los  Veganos  located 
in  Rio  Yuna  basin  in  the  Dominican  Republic.  The 
procedures  discuss  the  following  topics:  (1)  basin 
description;  (2)  precipitation  analysis;  (3)  rainfall- 
runoff  models;  (4)  daily  streamflow  reconstruction; 
(5)  operation  of  the  hydroelectric  system;  and  (6) 
probable  maximum  flood  calculation.  (See  also 
W87-06455)  (Lantz-PTT) 
W87-O6470 


LAKE  HURON  ROTIFER  AND  CRUSTACEAN 
ZOOPLANKTON,  APRIL-JULY,  1980, 

Michigan  Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-O6580 


STRATEGY  FOR  CONCURRENTLY  MONI- 
TORING THE  PLANT  WATER  POTENTIALS 
OF  SPATIALLY  SEPARATED  FOREST  ECO- 
SYSTEMS, 

Alberta  Univ.,  Edmonton.  Dept.  of  Botany. 
W.  L.  Strong,  and  G.  H.  La  Roi. 
Canadian  Journal  of  Forest  Research  CJFRAR, 
Vol.  16,  No.  2,  p  346-351,  April  1986.  5  fig,  1  tab, 
22  ref.  Employment  Canada  Projects  2177  WP3 
and  2130  XP1,  Boreal  Institute  for  Northern  Stud- 
ies Grant  55-301 19,  Alberta  Environment  Research 
Trust  Grant  TO460,  Alberta  Environment  RMD- 
80/35A  and  NSERC  (Canada)  A-7238. 


Descriptors:  *Plant  water  potentials,  *Water  stress, 
•Soil  water,  Forestry,  Ecology,  Groundwater, 
Monitoring,  Diurnal  water  potentials,  Soil  matrix 
potentials,  Black  spruce,  Jack  pine,  Trees,  Roots, 
Percolation,  Rainfall. 

A  technique  for  estimating  plant  water  potentials 
in  plant  communities  was  used  in  six  forest  stands 
representing  a  jack  pine  and  black  spruce  succes- 
sional  sequence.  A  set  of  31  plants  composed  of  16 
species  were  measured  at  4-day  intervals  from 
early  May  to  late  August  1982.  The  six  stands  had 
similar  patterns  of  summer  plant  water  potentials 
with  greatest  differentiation  among  species  occur- 
ring during  periods  of  maximum  water  stress.  Plant 
water  potentials  varied  more  in  jack  pine  stands  on 
sand  than  in  black  spruce  stands  on  organic  soil. 
Shallow-rooted  ericaceous  and  (or)  evergreen  spe- 
cies had  the  widest  range  of  water  potentials 
during  summer,  whereas  deep-rooted  Alnus  crispa 
had  the  narrowest  range.  Maximum  morning  water 
potentials  reached  -3.1  MPa.  All  species  had  fine 
roots  within  the  upper  20  cm  of  the  soil,  but  some 
species  of  the  Jack  Pine  Series  had  roots  to  230  cm 
depth.  Soil  moisture  was  usually  more  available  in 
the  upper  20  cm  and  below  60  cm  in  mineral  soils; 
the  lower  amount  of  soil  moisture  at  middle  depths 
resulted  from  depletion  by  plants  and  lack  of 
downward  percolation  of  precipitation  in  1982. 
(Author's  abstract) 
W87-06603 


7B.  Data  Acquisition 


PRACTICAL  EXPERIENCES  WITH  A  NEW 
ON-LINE  BOD  MEASURING  DEVICE, 

Gesamthochschule  Siegen  (Germany,  F.R.).  Inst 

fuer  Mechanik  und  Regelungstechnik. 

M.  Kohne. 

Environmental    Technology    Letters    ETLEDB, 

Vol.  6,  No.  12,  p  546-555,  December  1985.  9  fig,  12 

ref. 

Descriptors:  'Wastewater  treatment,  'Biochemical 
oxygen  demand,  'Measuring  instruments,  'Process 
control,  Wastewater  facilities,  Performance  evalua- 
tion. 

The  principle  of  operation  and  measurement 
method  are  described  for  the  new  on-line  bio- 
chemical oxygen  demand  (BOD)  measurement 
device  developed  Siepmann  and  Teutscher  of  Ger- 
many (the  BOD-M3),  and  practical  experiences  are 
presented  and  discussed.  Results  are  obtained 
within  3  minutes  using  the  BOD-M3,  and  were  in 
very  good  agreement  with  conventional  sample 
tests.  Future  areas  of  application  of  the  BOD-M3 
in  control  engineering  are  indicated.  (Rochester- 
PTT) 
W87-05931 


IMPROVED  GAS  CHROMATOGRAPHIC 
METHOD  FOR  THE  MEASUREMENT  OF  HY- 
DROXYLAMTNE  IN  MARINE  AND  FRESH 
WATERS, 

Oregon  State  Univ.,  Corvallis.  School  of  Oceanog- 
raphy. 

J.  H.  Butler,  and  L.  I.  Gordon. 
Marine  Chemistry  MRCHBD,  Vol.  19,  No.  3,  p 
229-243,  July  1986.  3  fig,  4  tab,  37  ref.  NSF  Grant 
OCE-8409069. 

Descriptors:  'Sample  preparation,  'Cycling  nutri- 
ents, 'Gas  chromatography,  'Chromatography, 
'Measuring  instruments,  'Hydroxylamine,  Chemi- 
cal analysis,  'Chemical  reactions,  Oxidation,  Ni- 
trous oxide,  Hydrogen  ion  concentration,  Salinity, 
Chemical  properties,  Standard  deviation,  Mathe- 
matical studies,  Sensitivity  analysis,  Comparison 
studies,  Brackish  water,  Seawater,  Freshwater. 

An  improved  method  for  the  analysis  of  hydroxyl- 
amine at  nanomolar  levels  involves  oxidation  by 
Fe(III)  and  the  subsequent  measurement  of  nitrous 
oxide  by  electron-capture  gas  chromatography. 
The  relationship  between  the  pH  and  salinity  of 
natural  waters  and  the  conversion  of  hydroxyla- 
mine to  nitrous  oxide  by  Fe(IH)  is  defined,  the 
rates  of  the  reaction  are  evaluated,  and  the  effects 
of  dissolved  02,  Cu(H)  and  Hg(II)  on  the  reaction 
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are  investigated.  The  method  is  linear  to  more  than 
300  nM  and  the  standard  deviation  for  a  single 
measurement  is  1  nM  in  the  0-40  nM  range,  thus 
exceeding  the  sensitivity  of  the  spectrophotometric 
methods  by  almost  an  order  of  magnitude.  This 
method  eliminates  the  effects  of  pH  and  salinity 
that  have  burdened  an  earlier  gas  chromatographic 
approach,  making  possible  the  investigation  of  this 
labile  substance  not  only  in  seawater,  but  in  fresh 
and  brackish  waters  as  well.  (Author's  abstract) 
W87-06057 


AQUEOUS  SURFACE  CHEMISTRY:  ASSESS- 
MENT OF  ADSORPTION  CHARACTERISTICS 
OF  ORGANIC  SOLUTES  BY  ELECTRO- 
CHEMICAL METHODS, 

Institut   Rudjer   Boskovic,    Zagreb   (Yugoslavia). 

Center  for  Marine  Research. 

B.  Cosovic. 

IN:  Chemical  Processes  in  Lakes,  John  Wiley  and 

Sons,  New  York,  New  York.  1985.  p  55-80,  14  fig, 

6  tab,  38  ref. 

Descriptors:  *Chemical  properties,  ♦Electrochem- 
istry, 'Organic  compounds,  *Adsorption,  'Adriat- 
ic Sea,  *Path  of  pollutants,  Groundwater,  Surface 
water,  Electrodes,  Electrical  properties,  Fate  of 
pollutants. 

Electrochemical  methods,  based  on  the  measure- 
ment of  adsorption  phenomena  at  the  mercury 
electrode,  are  direct  and  nondestructive  and  there- 
fore convenient  for  the  research  and  control  of 
surface-active  material  in  natural  waters.  The  two 
different  techniques,  measurement  of  polarograph- 
ic  maxima  and  capacity-current  measurement, 
were  developed  and  applied  to  the  analysis  of 
surface-active  substances  in  freshwater  and  marine 
samples.  The  approximate  characterization  of  pre- 
dominant groups  of  surface-active  compounds  is 
made  through  a  comparison  of  the  shape  and  the 
intensity  of  the  electrochemical  response  obtained 
in  natural  samples  with  those  of  different  model 
substances.  Humic  substances  were  predominant 
surface-active  material  in  river  water  and  ground- 
water samples.  Field  observations  of  surface-active 
substances  in  the  Adriatic  Sea  by  electrochemical 
methods  and  experiments  with  phytoplankton  cul- 
ture media  demonstrated  that  the  content  and  the 
composition  of  surface-active  material  in  the  sea 
are  closely  related  to  the  biological  activity  of  the 
sea.  The  enrichment  factors  in  the  sea  surface  film 
were  higher  for  hydrophobic  lipid  material  than 
for  more  soluble  wet  surfactants.  Electrochemical 
studies  have  strengthened  the  role  of  lipid  material 
in  adsorption  processes  in  the  sea.  Preliminary 
investigations  of  the  interaction  between  surfac- 
tants and  cadmium  at  the  electrode/water  interface 
showed  that  (1)  most  naturally  occurring  surfac- 
tants have  little  effect  on  the  mass  and  charge 
transfer  process  at  the  electrode  surface;  (2)  syn- 
thetic compounds,  like  commercial  detergents, 
slow  down  the  kinetics  of  the  processes  at  the 
interfaces;  and  (3)  some  organic  coatings  at  the 
surface,  as  for  example,  unsaturated  fatty  acids, 
may  interact  with  metal  ions  resulting  in  an  enrich- 
ment of  metal  ions  in  the  organic  layer  at  the 
surface.  (See  also  W87-06126)  (Author's  abstract) 
W87-06129 


file  cores.  This  method  was  used  to  test  different 
combinations  of  measures  to  reclaim  acid  sulfate 
soils  for  wetland  rice.  The  cores  are  large  enough 
to  accommodate  several  rice  hills  until  maturity. 
Oil  drums  of  60-cm  inside  diameter  and  90-cm 
length  were  used  as  lysimeter  cylinders.  Their 
surfaces  were  coated  with  epoxy  paint  to  prevent 
contamination  of  the  soil  material.  These  cylinders 
were  inserted  into  the  undisturbed  soil  by  pressure 
aided  by  excavation  and  trimming  around  the  cut- 
ting edge.  Soil  profiles  to  0.85-cm  depth  were 
obtained.  The  filled  cylinders  were  brought  to  the 
experiment  station  after  sealing  their  bottoms.  Per- 
forated PVC  drainage  pipes,  capacitive  soil  mois- 
ture probes  and  soil  moisture  sampling  filters  were 
installed  at  different  depths  to  drain  water  from  the 
profiles,  to  measure  the  changes  in  soil  moisture 
content  during  the  oxidation  process  and  to  moni- 
tor the  composition  of  soil  solutions  during  recla- 
mation and  crop  growth.  The  present  paper  only 
describes  the  design  of  the  lysimeter  drums  and  the 
methods  of  collection  and  instrumentation.  (See 
also  W87-06162)  (Lantz-PTT) 
W87-06186 


CHARACTERIZATION  OF  SPILLED  ODL 
SAMPLES:  PURPOSE,  SAMPLING,  ANALYSIS 
AND  EVTERPRETATION. 

Institute  of  Petroleum,  London  (England).  Marine 

Environment  Committee. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06237 

MODULAR  HYDROLOGIC  DATA  ACQUISI- 
TION AND  REAL-TIME  COMMUNICATIONS 
INSTRUMENTATION, 

Geological  Survey,  NSTL  Station,  MS. 
R.  H.  Billings,  and  V.  J.  Latkovich. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  17- 
23,  5  fig,  2  tab. 

Descriptors:  'Hydrologic  data,  *Data  acquisition, 
'Instrumentation,  'Computers,  Information  ex- 
change, Communication. 

The  U.S.  Geological  Survey  is  developing  a  capa- 
bility for  providing  ready  field  data  collection  and 
real-time  data  transmission  support  instrumentation 
suitable  for  short-term  hydrologic  and  demand 
forecasting  programs.  A  modular  microprocessor- 
based  Adaptable  Hydrologic  Data  Acquisition 
System  (AHDAS)  will  provide  the  necessary  foun- 
dation. AHDAS  equipment  will  be  capable  of 
being  fitted,  within  a  minimum  timeframe,  for  op- 
eration with  any  combination  of  environmental 
sensors  and  data  transmission  systems.  The  adapta- 
ble hardware  features  of  AHDAS  will  be  comple- 
mented by  its  field-programability.  A  wide  range 
of  'intelligent'  operating  schemes  will  provide  for 
multiple-user  operation,  sensor  and  sampling  con- 
trol, internal  data  manipulation,  and  real-time  com- 
munications control.  (See  also  W87-06238)  (Au- 
thor's abstract) 
W87-06241 


SFMPLE,  LOW-COST  METHOD  TO  COLLECT 
UNDISTURBED  CORES  OF  ACTO  SULFATE 
SOD1  PROFILES  FOR  THE  STUDY  OF  WATER 
AND  SOLUTE  MOVEMENT  DURING  RECLA- 
MATION AND  USE  FOR  WETLAND  RICE, 
International  Rice  Research  Inst.,  Los  Banos, 
Laguna  (Philippines). 
L.  N.  Sen. 

IN:  Proceedings  of  the  Bangkok  Symposium  on 
Acid  Sulphate  Soils,  Second  International  Sympo- 
sium on  Acid  Sulphate  Soils,  Bangkok,  Thailand, 
January  18-24,  1981.  ILRI  Publication  31,  1982.  p 
381-388,  5  fig,  5  ref. 

Descriptors:  'Soil  profiles,  'Acidic  soils,  'Wet- 
lands, 'Rice,  'Soil  tests,  Land  reclamation,  Acid 
sulfates,  Lysimeters,  Soil  water,  Sample  prepara- 
tion. 

A  simple,  low-cost  method  was  developed  to  col- 
lect, transport  and  instrument  undisturbed  soil  pro- 


SNOTEL  DATA  ACQUISITION  SYSTEM:  A 
TOOL  IN  RUNOFF  FORECASTING, 

Soil  Conservation  Service,  Portland,  OR. 
A.  G.  Crook. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  25- 
30,  4  fig,  2  tab,  6  ref. 

Descriptors:  'Data  acquisition,  'SNOTEL, 
'Runoff,  'Forecasting,  Computers,  Snowpack, 
Snowmelt,  Telemetry,  Water  resources  develop- 
ment, Data  interpretation. 

The  U.S.  Department  of  Agriculture,  Soil  Conser- 
vation Service's  SNOTEL  data  acquisition  system 
has  been  in  operation  in  the  western  United  States 
since  1977.  Its  primary  function  is  to  sense  and 
transmit  hydrometeorological  data  from  remote 
mountainous  terrain.  Data  are  telemetered  via 
VHR  radio  using  meteor  scattered  technology. 


Data  Acquisition — Group  7B 

The  standard  sensor  configuration  consists  of 
snowpack  water  equivalent,  total  accumulated  pre- 
cipitation, and  air  temperature.  Sites  are  interrogat- 
ed once  daily  and  additional  polls  can  be  conduct- 
ed. Second  generation  electronics  offer  micro- 
processor capability  which  substantially  enhances 
remote  site  functions.  System  performance  is  meas- 
ured in  three  categories:  the  reliability  of  receiving 
data,  the  diurnal  stability  of  data,  and  the  accuracy 
of  sensors  and  data  transmission.  SNOTEL  data 
are  retrieved  by  the  computer  terminal  for  a  wide 
variety  of  uses.  The  principal  use  by  the  Soil 
Conservation  Service  is  in  forecasting  seasonal 
snowmelt  runoff  volumes.  These  forecasts  are  gen- 
erated for  irrigation  water  management  and  reser- 
voir operations.  However,  the  data  are  also  widely 
used  in  assessing  hazards  such  as  flooding  and 
snow  avalanches.  The  magnitude  of  flood  potential 
is  determined  by  National  Weather  Service  hy- 
drologists.  (See  also  W87-06238)  (Author's  ab- 
stract) 
W87-06242 


AUTOMATED  DATA  ACQUISITION  TECH- 
NIQUES FOR  FORECASTING  PACTFIC 
NORTHWEST  RIVERS, 

National  Weather  Service,  Portland,  OR.  North- 
west River  Forecast  Center. 
P.  A.  Pasteris,  and  R.  K.  Hartman. 
IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  31- 
43,  13  fig,  12  ref. 

Descriptors:  'Data  acquisition,  'Rivers,  'Forecast- 
ing, 'Data  transmission,  'Columbia  River,  Data 
collections,  Computers,  Databases. 

The  Columbia  River  is  one  of  the  world's  most 
highly  managed  rivers.  The  forecasting  which  is  a 
part  of  that  management  uses  extensive  data,  most 
of  it  received  and  processed  automatically  from  a 
wide  variety  of  sources.  Data  collection  systems 
used  include  teletype,  land-based  radio,  telephone 
(audio  or  ASCII),  meteor  burst,  and  satellite  relay 
systems.  A  netowrk  of  minicomputers  in  the  Na- 
tional Weather  Service  Forecast  Offices  (WSFO's) 
in  the  Pacific  Northwest  allows  local  data  display 
as  well  as  transmission  of  information  to  a  regional 
database  for  use  by  the  Northwest  River  Forecast 
Center  (NWRFC).  The  Columbia  River  Oper- 
ational Hydromet  Management  System 
(CROHMS)  regional  database  provides  a  key 
medium  for  data  exchange  by  which  the  NWRFC 
obtains  the  interagency  data  required  for  forecast- 
ing. Hydrologic  data  codes  such  as  the  Standard 
Hydrologic  Exchange  Format  (SHEF)  and  the 
Columbia  Basin  Teletype  (CBTT)  code  facilitate 
data  communications  interpreted  by  both  man  and 
machine.  The  Automation  of  Field  Operations  and 
Services  (AFOS)  of  the  National  Weather  Service 
(NWS)  provides  capability  for  on-site  editing  and 
rapid  dissemination  of  forecasts  which  are  then 
provided  to  users  through  NWS  state  offices.  Fi- 
nally, the  NWS-supported  Automated  Local  Eval- 
uation in  Real-Time  (ALERT)  allows  rapid  local 
response  in  Flash  Flood  areas.  (See  also  W87- 
06238)  (Author's  abstract) 
W87-06243 


EFFECTS  OF  RUNOFF  FORECASTING  ON 
COLORADO  RIVER  OPERATIONS  AT 
HOOVER  DAM, 

Bureau  of  Reclamation,  Boulder  City,  NV.  Lower 

Colorado  Region. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06244 


VALUE  OF  RAINFALL  ESTIMATES  IN  RES- 
ERVOUl  MANAGEMENT  FOR  FLOOD  CON- 
TROL, 

Oklahoma  Climatological  Survey,  Norman. 
A.  Eddy. 

IN:  A  Critical  Assessment  of  Forecasting  in  Water 
Quality  Goals  in  Western  Water  Resources  Man- 
agement, Proceedings  of  a  Symposium  held  in 
Seattle,  Washington,  June  11-13,  1984.  1985.  p  55- 
61,  9  fig,  7  ref.  NO  A  A  Contract  No.  NA79DA-C- 
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00012,  and  Oklahoma  Water  Resources  Board 
Contract  No.  N200011. 

Descriptors:  •Rainfall-runofT  relationships,  'Reser- 
voir operation,  'Flood  control,  Simulation  analy- 
sis, Model  studies,  Hydrologic  models,  Rainfall, 
Water  management. 

Three  pieces  of  technology  have  developed  to  the 
point  where  detailed  rainfall  information  can  now 
be  made  available  to  reservoir  operators  in  close  to 
real  time  so  that  they  can  plan  the  pre-release  of 
water  to  mitigate  flooding  and  still  not  waste  this 
valuable  resource  unnecessarily.  This  technology 
comprises:  weather  radar,  microprocessors,  and 
communications.  As  a  consequence  it  is  time  both 
to  implement  and  test  such  a  system  and  to  assess 
its  value  to  the  user.  Reported  on  is  the  progress  of 
an  Oklahoma  project  which  is  well  on  the  way  to 
accomplishing  both  the  implementation  and  the 
evaluation.  The  particular  focus  of  this  evaluation 
is  on  the  expected  worth  of  skillfully  processed  and 
timely  weather  information  to  this  particular  cus- 
tomer class.  (See  also  W87-06238)  (Author's  ab- 
stract) 
W87-06245 


WATER  QUALITY  MAPPING  WITH  SIMU- 
LATED LANDSAT  THEMATIC  MAPPER 
DATA, 

Ames  Lab.,  IA. 

E.  M.  Horn,  and  L.  A.  Morrissey. 
IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  157-166,  3  fig,  5  tab,  14  ref.  NASA  Con- 
tract No.  NAS  2-11101. 

Descriptors:  'Water  quality  control,  'Path  of  pol- 
lutants, 'LANDSAT,  'Data  interpretation,  'Data 
acquisition,  'Remote  sensing,  Statistical  analysis, 
Temperature,  Turbidity,  Conductivity,  Hydrogen 
ion  concentration,  Suspended  solids,  Regression 
analysis,  Simulation  analysis. 

The  ability  of  simulated  LANDSAT  Thematic 
Mapper  (TMS)  data  to  discriminate  select  water 
quality  constituents  was  evaluated.  Temperature, 
suspended  solids,  turbidity,  conductivity,  pH,  and 
depth  were  measured  in  situ  at  25  predesignated 
sample  sites  concurrent  with  a  TMS  overflight. 
Multiple  and  stepwise  regressions  were  performed 
to  identify  optimal  band  combinations  for  each 
constituent.  Regression  equations  were  assessed 
with  respect  to  their  coefficient  of  determination 
and  statistical  significance.  Significant  regressions 
were  obtained  for  conductivity  (salinity),  turbidity, 
and  suspended  solids,  while  statistical  results  for 
pH,  temperature,  and  depth  did  not  meet  all  signifi- 
cance criteria.  Regression  equations  were  devel- 
oped for  these  three  constituents  using  various 
band  combinations:  all  seven  TM  bands  for  sus- 
pended solids,  bands  1-4  and  6  for  conductivity, 
and  four  principal  components  for  turbidity.  The 
best  single  band  for  discriminating  select  water 
quality  constituents  was  also  identified  through  the 
use  of  a  stepwise  regression  procedure:  TM  band  4 
for  turbidity  and  conductivity,  TM  band  3  for 
suspended  solids.  Confidence  intervals  about  the 
mean  regression  point  were  calculated  to  assess  the 
robustness  of  the  regressions.  The  intervals  at  the 
mean  were  +  or  -  3.43  mg/L  for  suspended  solids, 
-I-  or  -  10.25  micromilliohms/cm  for  conductivity, 
and  -(-  or  -  3.35  NTUs  (nephelometer  turbidity 
units)  for  turbidity.  (See  also  W87-06270)  (Au- 
thor's abstract) 
W87-06286 


USE  OF  AERIAL  PHOTOGRAPHY  IN  DETEC- 
TION AND  CHARACTERIZATION  OF  NON- 
POINT  SOURCES  OF  POLLUTION, 

Environmental        Photographic        Interpretation 
Center,  Warrenton,  VA. 
J.  D.  Simons. 

IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC.,  August  15,  1984. 
1985.  p  167-174,  7  tab,  26  ref. 


Descriptors:  'Aerial  photography,  'Water  pollu- 
tion control,  'Path  of  pollutants,  'Nonpoint  pollu- 
tion sources,  'Virginia,  Watersheds,  Water  quality 
control,  Groundwater  pollution,  Computer  pro- 
grams, Digital  computers. 

Since  1973,  the  EPA/Environmental  Photographic 
Interpretation  Center  (EPIC)  has  used  aerial  pho- 
tography in  numerous  water  quality  related 
projects,  including  many  nonpoint  source  pollution 
studies.  This  paper  summarizes  earlier  efforts  to 
detect  nonpoint  sources  and  gives  a  more  detailed 
account  of  recent  studies  done  on  two  lake  water- 
sheds in  Virginia.  Many  of  the  studies  performed  at 
EPIC  in  which  nonpoint  sources  are  detected  are 
specifically  tailored  to  the  needs  of  the  requestor. 
Some  of  the  earlier  studies  were  part  of  a  point 
source  pollution  inventory  or  a  detailed  land  use 
study  from  which  the  nonpoint  sources  of  pollu- 
tion could  be  detected.  More  recently,  in  support 
of  the  EPA  Chesapeake  Bay  Program,  agricultural 
practices  in  three  watersheds  were  analyzed  in 
detail  in  conjunction  with  water  quality  analyses. 
In  addition,  detailed  land  use  and  nonpoint  source 
pollution  inventories  were  performed  on  Smith 
Mountain  Lake  (1978)  and  Lake  Chesdin  (1982), 
both  in  Virginia.  These  studies  were  initiated  be- 
cause of  deteriorating  water  quality  in  both  lakes. 
The  land  use  in  both  of  these  studies  was  digitized 
using  EPIC's  Image  Analysis  System,  a  computer- 
ized mapping  and  imagery  analysis  system.  This 
system  permitted  the  851,000-acre  Lake  Chesdin 
watershed  study  to  be  completed  in  a  five-month 
time  frame.  These  studies  are  signficant  in  that 
they  demonstrate  how  aerial  photography  can  be 
used  to  accomplish  a  nonpoint  source  pollution 
inventory  in  a  relatively  short  period  of  time,  and 
with  a  greater  accuracy  than  can  be  obtained  with 
alternative  methods  now  in  use.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06287 


WATER  QUALITY  MONITORING  FOR  THE 
TACHIA  RIVER  IN  TAIWAN,  REPUBLIC  OF 
CHINA, 

Ministry  of  Economic  Affairs,  Taipei  (Taiwan). 
Water  Resources  Planning  Commission. 
J.  J.  Lin,  H.  C.  Liu,  S.  J.  Chen,  and  I.  L.  Cheng. 
IN:  Options  for  Reaching  Water  Quality  Goals, 
Proceedings  of  the  Twentieth  Annual  Conference 
of  the  American  Water  Resources  Association 
Symposium,  Washington,  DC,  August  15,  1984. 
1985.  p  175-181,  6  fig,  1  tab,  8  ref. 

Descriptors:  'Water  quality  control,  'Taenia 
River,  'Taiwan,  'Water  pollution  sources,  'Path 
of  pollutants,  Pesticides,  Agricultural  runoff,  Irri- 
gation, Toxicity,  Phytoplankton,  Eutrophication, 
Sedimentation. 

The  Tachia  River  located  in  central  Taiwan,  is  one 
of  the  most  valuable  rivers  for  water  resources 
development  in  Taiwan.  The  water  of  this  river 
has  been  regulated  for  hydropower  (1000  MW), 
irrigation  and  public  water  supply  by  constructing 
a  series  of  reservoirs  along  the  river.  In  recent 
years,  due  to  the  excesssive  use  of  pesticides  and 
chemical  fertilizers  in  orchards  along  the  upper 
reaches  of  the  river,  toxic  substances  were  detect- 
ed and  phytoplankton  and  nutrient  concentrations 
of  the  water  were  found  to  rise  gradually.  In  order 
to  know  the  extent  of  pollution  and  propose  suita- 
ble control  acts,  a  long  term  water  quality  monitor- 
ing project  has  been  cosponsored  by  Taiwan 
Power  Company  (Taipower)  and  Water  Resources 
Planning  Commission  (WRPC)  since  early  1983. 
Preliminary  results  show  that  the  water  in  Techi 
reservoir  became  thermally  stratified  during 
summer.  It  was  also  observed  that  the  water  in  the 
upper  portion  of  the  reservoir  appears  reddish 
brown  in  color  during  the  algae  bloom  season, 
creating  the  so-called  red  tide  phenomenon.  More- 
over, this  reservoir  has  become  an  eutrophic  lake 
as  evidenced  by  its  very  low  transparency  and 
high  nutrient  concentration.  In  the  future,  to  assure 
a  proper  assessment  of  eutrophication,  the  continu- 
ous monitoring  work  and  mathematical  modeling 
of  water  quality  are  necessary.  (See  also  W87- 
06270)  (Author's  abstract) 
W87-06288 


SCREEN   DEVICE  TO   ELIMINATE   'FLOAT- 
ERS' IN  DAPHNIA  MAGNA  TOXICITY  TESTS, 

Battelle  Columbus  Div.,  OH. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06359 


PUMPING  TEST  USING   LARGE-DIAMETER 
PRODUCTION  AND  OBSERVATION  WELLS, 

Komenskeho  Univ.,   Bratislava  (Czechoslovakia). 

Dept.  of  Hydrogeology. 

For  primary  bibliographic  entry  see  Field  2F. 

W87-06385 


ANALYSES  OF  CHLORINATED  STYRENES  EN 
ENVIRONMENTAL  SAMPLES  USING  NEGA- 
TIVE ION  CHEMICAL  IONIZATION  MASS 
SPECTROMETRY, 

Senter  for  Industriforskning,  Oslo  (Norway). 
For  primary  bibliographic  entry  see  Field  5A. 
W87-06393 


APPLICATION  OF  222-RN  IN  MEASURING 
GROUNDWATER  DISCHARGE  TO  THE 
MARTHA  BRAE  RIVER,  JAMAICA, 

Lamont-Doherty  Geological  Observatory,  Pali- 
sades, NY. 

For  primary  bibliographic  entry  see  Field  2F. 
W87-06468 


RECENT  DEVELOPMENTS  IN  HYDROLOGIC 
INSTRUMENTATION, 

Geological  Survey,  NSTL  Station,  MS. 
V.  J.  Latkovich. 

IN:  Symposium  on  Tropical  Hydrology  and  2nd 
Caribbean  Islands  Water  Resources  Congress,  Pro- 
ceedings of  the  International  Symposium,  May  5-8, 
1985,  San  Juan,  Puerto  Rico,  p  173-175. 

Descriptors:  'Instrumentation,  'Hydrologic  instru- 
ments, 'Materials  testing,  Synthetics,  Fiberglass, 
Economic  aspects,  Measuring  instruments. 

The  programs  of  the  U.S.  Geological  Survey  re- 
quire instrumentation  for  collecting  and  monitor- 
ing hydrologic  data.  The  availability  of  space-age 
materials  and  implementation  of  state-of-the-art 
electronics  is  making  possible  recent  developments 
of  hydrologic  instrumentation.  Material  develop- 
ments include:  Synthetic-fiber  sounding  and  tag 
lines;  fiberglass  wading  rod;  polymer  (plastic) 
sheaves,  pulleys  and  sampler  components;  and 
polymer  (plastic)  bucket  wheels  for  current  meters. 
These  materials  are  very  cost  effective  and  effi- 
cient. Electro-mechanical  and  electronic  develop- 
ments and  applications  include:  adaptable  data  ac- 
quisition system;  downhole  sampler  for  hazardous 
substances;  current-meter  digitizer;  hydraulic 
power-drive  system  for  discharge  measurements 
and  water-quality  sampling;  non-contact  water- 
level  sensors;  minimum  data  recorder;  acoustic  ve- 
locity meters,  and  automated  current  meter  dis- 
charge-measurement system.  (See  also  W87-06455) 
(Author's  abstract) 
W87-06491 


REQUIREMENTS  FOR  ANALYTICAL  PROCE- 
DURES AND  METHODOLOGIES  IN  THE 
OZONE  TREATMENT  OF  WATERS  AND 
WASTEWATERS, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

For  primary  bibliographic   entry   see   Field   5D. 

W87-06494 


METHODS  OF  DETERMINATION  OF  OZONE 
D4  AIR  AND  EN  WATER, 

Societe  Degremont,  Rueil-Malmaison  (France). 
For  primary   bibliographic   entry  see   Field   5D. 
W87-06496 


INSTRUMENTS  FOR  ANALYSIS  OF  OZONE 
IN  AIR  AND  WATER, 

Rice  International  Consulting  Enterprises,  Aston, 

MD. 

R.  G.  Rice. 
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IN:  Analytical  Aspects  of  Ozone  Treatment  of 
Water  and  Wastewater,  Lewis  Publishers,  Chelsea, 
Michigan.   1986.  p  315-344,  18  fig,  4  tab,  25  ref. 

Descriptors:  'Water  quality  control,  'Measuring 
instruments,  'Ozone,  Ultraviolet  radiation,  Chemi- 
luminescence,  Amperometry,  Calorimetry,  Poten- 
tiometry,  Chemical  analysis. 

Different  continuous  measurement  methods  are 
used  for  ozone,  depending  upon  its  occurrence, 
generation,  or  its  application.  Atmospheric  ozone 
or  ozone  present  in  the  ambient  air  most  often  is 
measured  by:  (a)  adsorption  of  UV  radiation,  (b) 
chemiluminescence  (using  ethylene),  or  (c)  amper- 
ometry. Ozone  produced  in  a  corona  discharge 
generator  normally  is  measured  by:  (a)  adsorption 
of  UV  radiation,  or  (b)  calorimetry.  Ozone  dis- 
solved in  water  (residual  ozone)  normally  is  meas- 
ured by:  (a)  adsorption  of  UV  radiation,  (b)  amper- 
ometry, or  (c)  potentiometry.  Each  of  these  tech- 
niques is  presented,  discussed  and  then  summarized 
in  a  tabular  format.  (See  also  W87-06492)  (Lantz- 
PTT) 
W87-06513 


EVALUATION  OF  LARVAL  FISH  SAMPLING 
GEARS  FOR  USE  ON  LARGE  RIVERS, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Environmental  Lab. 

T.  R.  Bosley,  C.  H.  Pennington,  M.  E.  Potter,  and 

S.  S.  Knight. 

Available  from  the  National  Technical  Information 

Service,  Springfield,  VA.  22161.  Technical  Report 

E-86-9,  July  1986.  Final  Report.  53  p,  13  fig,  1  tab, 

61  ref. 

Descriptors:  *Fish,  'Sampling,  *Rivers,  'Larvae, 
Plankton  nets,  Push  sled,  Diaphragm  pump,  Elec- 
troshocker,  Basket  implants,  Fish  management, 
Dikes,  Revetments,  Diurnal  distribution,  Mississip- 
pi River. 

A  study  was  conducted  to  evaluate  the  effective- 
ness of  five  different  collecting  gears  in  sampling 
larval  fishes  associated  with  dikes  and  revetments. 
The  tests  were  conducted  on  the  Lower  Mississip- 
pi River  at  mile  508.8  and  miles  447-448.  The  five 
collecting  gears  used  were:  plankton  nets  fished  at 
discrete  depths  in  the  water  column  of  a  dike  pool 
and  the  main  channel;  a  push  sled;  a  diaphragm 
pump;   an  electroshocker;   and  basket  implants. 
These  gears  were  used  during  the  day  and  night  to 
describe  diel  and  temporal  changes  in  the  larval 
fish  community  in  main  channel,  dike  pool,  dike, 
revetment,    and   sandbar   habitats.    The   discrete 
depth  net  gear  was  effective  in  documenting  the 
vertical,  diel,  and  temporal  distribution  of  ichthyo- 
plankton  drift  in  the  main  channel  and  dike  pool 
habitats.  Similarities  and  differences  in  ichthyo- 
plankton  abundance  and  diversity  occurred  be- 
tween habitats.  The  most  notable  observation  was 
the  comparable  abundance  among  like  depth  strata 
between  habitats  in  May.   In  June,   the  surface 
stratum  at  each  habitat  contained  a  far  greater 
abundance  of  larvae  than  the  samples  collected  at 
lower  depths.  The  push  sled  was  effective  for 
sampling  shallow  water  in  the  vicinity  of  sandbars. 
Use  of  the  sled  revealed  diel  and  temporal  differ- 
ences in  the  shallow-water  ichthyoplankton.  Night 
samples  had  a  much  greater  abundance  of  larvae 
than  day  samples,  especially  in  July.  Carpsuckers, 
shad,  and  minnows  were  dominant  in  May,  where- 
as minnows  and  carpsuckers  comprised  nearly  all 
the  larvae  collected  in  July.  The  diaphragm  pump, 
electroshocker,  and  implant  baskets  were  used  to 
sample  ichthyoplankton  associated  with  dike  and 
revetment  habitats.  Of  these  gears,  the  diaphragm 
pump  was  the  most  effective.  Samples  collected 
along  dikes  and  revetments  contained  a  greater 
abundance  and  diversity  of  larvae  than  open-water 
samples.  Based  on  the  samples  collected  using  the 
electroshocker,  the  presence  of  an  electrical  field 
did  not  improve  catch  efficiency.  Of  the  three 
gears  used  to  sample  larval  fish  from  dikes  and 
revetments,  the  implant  baskets  were  least  effec- 
tive. (Author's  abstract) 
W87-06521 


MACROINVERTEBRATE      GEAR      EVALUA- 
TION, 


Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Environmental  Lab. 
L.  G.  Sanders,  C.  R.  Bingham,  and  D.  C.  Beckett. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Waterways  Experiment  Station,  Vicks- 
burg, MS.  Miscellaneous  Paper  E-86-3,  August 
1986.  Final  Report.  92  p,   14  fig,  2  tab,   14  ref. 

Descriptors:  *Macroinvertebrates,  *Rivers,  'Mis- 
sissippi River,  'Sampling,  Rock  basket  implants, 
Rock  samples,  Electroshocker,  Push  sled,  Dia- 
phragm pump,  Articulated  concrete  mattress  im- 
plants,  Benthos,  Dikes,   Performance  evaluation. 

Studies  were  conducted  from  May  1982  to  Octo- 
ber 1983  to  evaluate  the  effectiveness  of  nine  meth- 
ods for  collecting  macroinvertebrates  associated 
with  dikes,  revetments,  and  sandbar  habitats.  Data 
were  collected  on  the  Lower  Mississippi  River 
between  river  miles  440  and  448.  Some  gear  types 
were  used  to  test  diel  variations  in  the  macroinver- 
tebrate  communities  while  others  were  used  to 
obtain  information  on  community  structure  and 
seasonal  variation  at  dike,  revetment,  and  sandbar 
habitats.  All  gears  evaluated,  with  the  exception  of 
the  electroshocker,  were  successful  to  some  degree 
in  sampling  the  macroinvertebrate  fauna  which 
colonized  the  dike  and  revetment  structures  in  the 
areas  investigated.  The  diaphragm  pump  is  effec- 
tive in  sampling  the  macroinvertebrate  fauna  that 
colonized  the  dike  structures  and  is  effective  in 
detecting  diel  and  location  (upstream  versus  down- 
stream) differences  in  macroinvertebrate  communi- 
ty composition.  Both  circular  basket  implants  and 
rocks  used  to  sample  the  dike  and  revetment  struc- 
tures are  efficient  techniques  for  sampling  these 
habitats.  Rock  sampling  can  detect  location  differ- 
ences (upstream  versus  downstream);  however,  it 
is  a  totally  river  stage-dependent  technique  where- 
as circular  basket  implants  have  the  advantage  of 
being  retrieved  regardless  of  river  stage.  The  push 
sled  is  an  effective  technique  for  sampling  shallow- 
water  sandbar  habitats;  both  diel  and  seasonal  dif- 
ferences in  macroinvertebrate  drift  can  be  detect- 
ed. While  the  data  collected  using  the  revetment 
implants  were  not  analyzed  because  all  of  the 
samplers  were  covered  with  sand  and  contained 
only  a  few  organisms,  this  technique  does  show 
promise  as  it  can  serve  two  functions:  sampling  the 
revetment  material,  while  at  the  same  time  sam- 
pling the  substrate  that  is  covered  by  the  revet- 
ment. The  articulated  concrete  mattress  slabs  and 
blocks  and  the  modified  Hess  sampler  were  all 
effective  in  sampling  the  revetment  structures.  Re- 
moval of  entire  ACM  slabs  is  very  labor  intensive, 
whereas  sampling  with  the  ACM  blocks  and  the 
Hess  sampler  can  be  accomplished  with  relative 
ease.  (Lantz-PTT) 
W87-06525 

BMRC    AUSTRALIAN    MONSOON    EXPERI- 
MENT: AMEX, 

Bureau  of  Meteorology,  Melbourne  (Australia). 
For  primary  bibliographic  entry  see  Field  2B. 
W87-06553 


PORTABLE  DEVICE  FOR  MEASURING  SEDI- 
MENT RESUSPENSION, 

California  Univ.,  Santa  Barbara.  Dept.  of  Mechani- 
cal and  Environmental  Engineering. 
C.-H.  Tsai,  and  W.  Lick. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 
12,  No.  4,  p  314-321,  1986.  7  fig,  11  ref. 

Descriptors:  'Suspended  sediments,  'Limnology, 
•Resuspension,  'Measuring  instruments,  'Entrain- 
ment,  'Lake  sediments,  'Deposition,  'Sediment 
transport,  Sediment,  Shear  stress,  Field  tests, 
Water  pollution  control,  On-site  investigations, 
Sediment-water  interfaces,  Flumes,  Performance 
evaluation. 

A  portable  device  for  measuring  sediment  resu- 
spension was  developed.  It  consists  of  a  cylindrical 
chamber  within  which  a  horizontal  grid  oscillates 
vertically.  The  sediments  whose  properties  are  to 
be  determined  are  placed  at  the  bottom  of  the 
chamber  with  water  overlying  them.  The  grid 
oscillates  in  the  water  and  creates  turbulence 
which   penetrates    down    to    the    sediment-water 
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interface  and  causes  resuspension.  The  amount  of 
material  resuspended  is  proportional  to  the  fre- 
quency of  the  grid  oscillation.  The  device  was 
calibrated  by  comparing  the  concentrations  of  the 
resuspended  sediment  at  different  grid  frequencies 
with  the  concentrations  in  an  annular  flume  where 
the  bottom  shear  stress  is  known.  The  device  can 
be  used  in  the  laboratory  for  rapid  and  reasonably 
accurate  measurements  of  resuspension.  The 
device  was  also  tested  on  board  ship  and  can  be 
used  in  the  field  for  rapid  surveys  of  resuspension 
of  undisturbed  sediments.  The  device  cannot  be 
used  in  most  cases  to  exactly  determine  the  total 
amount  of  sediment  that  can  be  resuspended  for  a 
particular  stress,  although  for  cohesive  sediments  a 
reasonably  accurate  estimate  should  be  achievable. 
Also,  for  long-term  experiments  laboratory  flumes 
will  be  needed.  (Airone-PTT) 
W87-06583 


DESIGN,  CONSTRUCTION  AND  USE  OF  A 
MECHANICALLY  RECORDING  WATERTA- 
BLE  METER, 

Ministry  of  Agriculture,  Fisheries  and  Food,  Cam- 
bridge (England).  Field  Drainage  Experimental 
Unit. 

A.  J.  Talman. 

Journal  of  Agricultural  Engineering  Research 
JAERA2,  Vol.  33,  No.  3,  p  223-226,  March  1986.  2 
fig,  1  ref. 

Descriptors:  'Watertable  meter,  'Measuring  in- 
struments, 'Design  criteria,  'Water  table,  Calibra- 
tions, Maintenance,  Performance  evaluation,  Data 
collection,  Dipwells,  Engineering,  Remote  sensing, 
Experimental  error,  Piezometers. 

An  instrument  is  described  which  was  developed 
and  used  by  the  Field  Drainage  Experimental  Unit 
for  over  15  years  to  record  watertable  data  from 
experimental  field  sites.  The  instrument  is  fairly 
complex  in  design  and  requires  specialist  workshop 
equipment  for  construction  and  maintenance.  The 
advantage  that  it  has  over  dipwells  and  piezo- 
meters is  that  it  records  the  fluctuating  watertable 
data  on  a  revolving  chart  attached  to  a  clock.  By 
making  certain  adjustments,  the  device  can  be  used 
to  record  over  either  a  0.75  m  or  1.5  m  range  with 
+  or  -20  mm  and  +  or  -  40  mm  long-term  accura- 
cy respectively.  Careful  calibration  and  mainte- 
nance can  reduce  these  errors  to  practically  zero. 
Although,  if  this  standard  is  to  be  maintained,  the 
instrument  needs  to  be  check  calibrated  at  least 
every  3  months.  (Author's  abstract) 
W87-06593 


ANALYSIS  AND  EVALUATION  OF  PUMPING 
TEST  DATA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
G.  P.  Kruseman,  and  N.  A.  de  Ridder. 
International  Institute  for  Land  Reclamation  and 
Improvement  Bulletin  11,  1983.  200  p,  61  fig,  18 
tab,  55  ref,  1 1  append. 

Descriptors:  'Pumping  tests,  'Mathematical 
models,  'Aquifers,  'Hydraulic  properties,  'Data 
interpretation,  Pumps,  Pump  wells,  Mathematical 
studies,  Aquifer  testing,  Confined  aquifers,  Uncon- 
solidated aquifers,  Fluid  mechanics,  Unsteady 
flow,  Steady  flow,  Piezometers,  Performance  eval- 
uation. 

This  book  is  intended  as  a  guidebook  in  analyzing 
and  evaluating  data  from  pumping  tests  to  be  used 
by  those  engaged  in  agricultural  and  groundwater 
engineering  as  well  as  students  in  these  fields.  It 
describes  various  methods  of  analyzing  pumping 
test  data  scattered  throughout  many  scientific  jour- 
nals sometimes  written  in  different  languages. 
Darcy's  law,  aquifer  types,  hydraulic  properties, 
and  types  of  flow  equations  are  defined.  Proce- 
dures for  setting  up  a  pumping  test,  the  perform- 
ance of  a  pumping  test,  and  analysis  of  pumping 
test  data  are  described.  Methods  of  analyzing  test 
data  are  given  for  the  following  conditions:  steady- 
state  flow  in  confined  aquifers,  steady-state  flow  in 
semi-confined  aquifers,  unsteady-state  flow  in  semi- 
confined  aquifers,  unsteady-state  flow  in  uncon- 
fined  aquifers   with  delayed   yield   and  in  semi- 
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unconfined  aquifers,  steady-state  flow  in  uncon- 
fined  aquifers,  unsteady-state  flow  in  unconfined 
aquifers,  aquifers  limited  by  one  or  more  bound- 
aries, anisotropic  aquifers,  wedge-shaped  aquifers, 
sloping  aquifers,  aquifers  pumped  at  a  variable 
discharge  rate,  partially  penetrated  aquifers, 
aquifers  pumped  by  a  large  diameter  well,  and 
two-layered  semi-confined  aquifers.  Approxima- 
tion methods,  analysis  methods  for  free  flowing 
wells,  and  corrections  for  external  influences  are 
also  considered.  (Geiger-PTT) 
W87-06605 


7C.  Evaluation,  Processing  and 
Publication 


AQUATIC  ECOSYSTEM  IDENTIFICATION 
USING  THE  GROUP  METHOD  OF  DATA 
HANDLING, 

Ecole  Nationale  Superieure  d'Ingenieurs  Electri- 

ciens  de  Grenoble,  Saint-Martin  d'Heres  (France). 

Lab.  d'Automatique. 

For  primary  bibliographic  entry  see  Field  2H. 

W87-05928 


COMPARISONS  OF  SEVERAL  STRUCTURE- 
TOXICITY  RELATIONSHIPS  FOR  CHLORO- 
PHENOLS, 

Texas  Tech  Univ.,  Lubbock.  Dept.  of  Biological 

Sciences. 

For  primary  bibliographic  entry  see  Field  5C. 

W87-06040 


COMPARISON  OF  TWO  METHODS  FOR  DE- 
TERMINING COPPER  PARTTnONTNG  IN 
OXTOIZED  SEDIMENTS, 

Geological  Survey,  Menlo  Park,  CA. 

For  primary  bibliographic  entry  see  Field  5A. 

W87-06061 


TIME-SERIES  APPROACH  TO  MODELLING 
STREAM  ACIDITY, 

Institute  of  Hydrology,  Wallingford  (England). 
P.  G.  Whitehead,  C.  Neal,  S.  Seden-Pernton,  N. 
Christophersen,  and  S.  Laingan. 
Journal  of  Hydrology  JHYDA7,  Vol.  85,  No.  3/4, 
p  281-303,  July  1986.  15  fig,  33  ref. 

Descriptors:  'Model  studies,  *Acid  rain,  *Time 
series  analysis,  Streams,  *Acid  streams,  'Acidity, 
Chemical  properties,  Flow,  Hydrogen  ion  concen- 
tration, Aluminum,  Sulfates,  Magnesium,  Calcium, 
Mathematical  studies. 

The  techniques  of  time-series  analysis  were  applied 
to  field  data  from  Norway,  Scotland  and  Wales  to 
model  the  response  of  stream  acidity.  Hourly,  daily 
and  weekly  data  for  pH,  flow,  aluminium,  sulfate, 
magnesium  and  calcium  have  been  employed  to 
identify  model  structures  and  estimate  model  pa- 
rameters. The  recursive  time-series  techniques 
were  demonstrated  to  be  particularly  useful  for 
identifying  physical  and  chemical  changes  and  pro- 
viding simple,  robust  models  of  streamwater  chem- 
istry. The  dominant  processes  were  identified  using 
the  time-series  techniques  which  provide  a  system- 
atic method  of  analyzing  hydrochemical  data  prior 
to  the  development  of  more  complex  physico- 
chemical  models.  (Author's  abstract) 
W87-06300 


EQUIVALENCE  OF  THE  SEQUENT  PEAK  AL- 
GORITHM AND  THE  LINEAR  PROGRAM- 
MING METHOD  FOR  DETERMINING  THE 
CAPACITY  OF  A  SINGLE  RESERVOm, 

West  Virginia  Univ.,  Morgantown.  Dept.  of  Civil 

Engineering. 

J.  S.  Gidley. 

Journal  of  Hydrology  JHYDA7,  Vol.  89,  No.  1/2, 

p  109-122,  December,  1986.  1  tab,  8  ref,  append. 

Descriptors:  •Algorithms,  •  Reservoir  capacity, 
•Sequent  peak  algorithm,  'Linear  programming 
method,  Spillage,  Refill  cycles,  Reservoir  evapora- 
tion. 

With  the  standard  assumptions  of  known  inflows 
and   requirements  and  final  storage  equal  to  or 


exceeding  initial  storage,  the  linear  programming 
approach  to  determining  the  capacity  of  a  single 
reservoir  is  equivalent  to  the  sequent  peak  algo- 
rithm in  that  they  must  produce  the  same  reservoir 
capacity.  The  sequence  of  storages  and  spills  is  not 
unique;  the  usual  version  of  the  sequent  peak  algo- 
rithm produces  one  sequence,  whereas  the  linear 
programming  approach  may  produce  that  se- 
quence or  some  other.  The  subsequence  of  storages 
during  critical  drawdown  periods  must  be  the 
same,  however.  There  exists  a  unique  operating 
policy  for  a  reservoir  of  minimum  required  capac- 
ity if  one  of  two  conditions  is  met:  (1)  the  average 
inflow  equals  the  average  requirement;  (2)  all  refill 
cycles  are  exactly  one  season  long.  An  iterative 
method  of  accounting  for  evaporation  losses  in  the 
sequent  peak  algorithm  can  be  used.  In  practice  it 
has  been  found  to  converge  to  the  same  reservoir 
as  that  found  by  linear  programming.  (Author's 
abstract) 
W87-06382 


COMPILATION  OF  HYDROLOGIC  DATA 
FROM  DRILLING  THE  SALADO  AND  CAS- 
TILE FORMATIONS  NEAR  THE  WASTE  ISO- 
LATION PILOT  PLANT  OVTPP)  SITE  IN 
SOUTHEASTERN  NEW  MEXICO, 
Sandia  National  Labs.,  Albuquerque,  NM. 
J.  W.  Mercer. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Price  codes:  A03 
in  paper  copy,  and  A01  in  microfiche.  Report  No. 
SAND86-0954,  January  1987.  39  p,  3  fig,  12  tab,  31 
ref.  DE-ACO4-76DPO0789. 

Descriptors:  'Data  collections,  *Data  evaluation, 
•Salado  Formation,  'Castile  Formation,  'New 
Mexico,  'Hydrologic  data,  'Path  of  pollutants, 
Waste  treatment,  Model  studies,  Brines, 
Wastewater  treatment,  Halites,  Anhydrites. 

This  report  compiles  and  evaluates  data  from  tests 
performed  on  the  Salado  and  Castile  Formations 
during  site  characterization,  exclusive  of  the  'brine 
reservoirs'  in  the  Castile.  It  also  examines  if  region- 
al data  are  consistent  with  the  experience  of  fluid 
encounters  in  the  mined  facility  especially  whether 
significant  volumes  of  fluid  might  be  involved  in 
the  Salado  pressure  buildups  in  the  same  way  as 
small  volumes  were  in  the  studies  in  the  mined 
facility  at  the  WIPP.  Preliminary  analyses  of  re- 
cently completed  data  from  reentry  and  testing  in 
WIPP-12  and  testing  of  the  Salado  in  DOE-2,  are 
also  included.  Results  of  this  study  indicate  that 
probably  no  overall  interpretive  model  can  be  ap- 
plied to  the  Salado  and  Castile  Formations.  That  is, 
no  definitive  or  unique  explanation  exists  for  the 
brine  and/or  gas  occurrences  or  pressure  buildups 
or  their  distribution  in  the  borehole.  Because  of 
certain  basic  problems  of  well  testing  from  the 
surface  in  low-permeability  rock  and  because  of 
the  apparent  low  permeabilities,  it  is  not  recom- 
mended that  continued  hydrologic  testing  be  con- 
ducted from  the  surface  and  penetrating  the  halites 
and  anhydrites  of  concern  at  the  WIPP.  However, 
testing  of  the  halite  and  marker  beds  at  or  near  the 
WIPP  mining  horizon  is  practicable  and  should  be 
carried  out  with  the  more  sensitive  instrumentation 
developed  for  that  purpose.  (Author's  abstract) 
W87-06452 


HYDRAULIC-TEST  ENTERPRETATIONS  FOR 
WELL  DOE-2  AT  THE  WASTE  ISOLATION 
PliOT  PLANT  (WIPP)  SITE, 

Sandia  National  Labs.,  Albuquerque,  NM.  Earth 
Sciences  Div. 
R.  L.  Beauheim. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Price  codes:  A05 
in  paper  copy,  A01  in  microfiche.  Report  No. 
SAND86-1364,  November  1986.  89  p,  62  fig,  2  tab, 
41  ref,  append. 

Descriptors:  'Waste  disposal,  'Hydraulic  proper- 
ties, 'Wells,  'Path  of  pollutants,  'Data  evaluation, 
•Dewey  Lake  Red  Beds,  'Rustler  Formation, 
•Salado  Formation,  *Bell  Canyon  Formation,  Per- 
meability, Fate  of  pollutants,  Transmissivity,  Hy- 
draulic properties,  Sandstone,  Brines. 

Eleven  different  zones  were  tested  in  Well  DOE-2 
in  five  phases  of  testing  between  1984  and  1986. 


Testing  techniques  included  a  constant-head,  bore- 
hole-infiltration test,  drill-stem  tests,  slug  tests, 
pressure-pulse  tests,  and  multiwell  pumping  tests. 
Four  of  the  zones  tested  -  the  lower  Dewey  Lake 
Red  Beds,  the  Tamarisk  Member  of  the  Rustler 
Formation,  the  lower  unnamed  member  of  the 
Rustler  Formation  and  Rustler/Salado  contact, 
and  the  entire  Salado  Formation  -  had  permeabili- 
ties too  low  to  measure  with  the  equipment  and 
test  techniques  used.  The  other  zones  had  permea- 
bilities ranging  over  six  orders  of  magnitude.  No 
saturated  strata  were  encountered  above  the  Rus- 
tler Formation,  although  parts  of  the  middle 
Dewey  Lake  Red  Beds  appear  to  have  appreciable 
permeability.  In  the  Rustler  Formation,  the  Cule- 
bra  Dolomite  Member  is  the  most  permeable  unit, 
having  a  transmissivity  of  approximately  90  sq  ft/ 
day.  The  Culebra  behaves  hydraulically  as  a 
double-porosity  system,  with  the  major  permeabil- 
ity provided  by  fractures  and  the  major  storage 
provided  by  matrix  porosity.  The  Culebra  at  DOE- 
2  is  well  connected  hydraulically  to  the  Culebra  at 
Wells  H-6b  and  WIPP- 13  to  the  west,  probably  by 
interconnected  fractures.  Response  times  between 
these  wells  are  very  short  (<lday/10,000  ft).  In 
the  Salado  Formation,  the  interval  including 
Marker  Beds  138  and  139  and  the  WIPP  facility 
horizon  has  an  extremely  low  average  permeability 
(<0.3  microd),  and  snowed  no  evidence  over 
about  2  days  of  testing  of  containing  high-pressure 
sources  of  either  brine  or  gas.  In  the  Bell  Canyon 
Formation,  the  Hyas  sandstone  was  the  most  per- 
meable unit  tested,  having  an  average  permeability 
of  about  2.4  md  (0.55  ft/day).  In  freshwater  terms, 
the  observed  Bell  Canyon  head  is  higher  than  the 
hydraulic  head  of  the  Culebra  dolomite.  If  the  Bell 
Canyon  and  Culebra  were  connected  by  an  open 
borehole,  however,  salt  dissolution  in  the  Salado 
section  would  increase  the  specific  gravity  of  the 
Bell  Canyon  fluid  so  that,  at  the  elevation  of  the 
Culebra,  the  Culebra  head  would  be  higher  than 
that  of  the  Bell  Canyon.  In  this  event,  the  flow 
direction  would  be  downward  from  the  Culebra 
into  the  Bell  Canyon.  (Lantz-PTT) 
W87-06453 


DETECTING  CHANGES  IN  GROUND  WATER 
QUALITY  AT  REGULATED  FACILITDES, 

Colorado  State  Univ.,  Fort  Collins.  Dept.  of  Agri- 
cultural and  Chemical  Engineering. 
For   primary   bibliographic   entry   see   Field   5G. 
W87-06573 


LAKE  HURON  ROTIFER  AND  CRUSTACEAN 
ZOOPLANKTON,  APRIL-JULY,  1980, 

Michigan   Univ.,   Ann   Arbor.   Great   Lakes   Re- 
search Div. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06580 


DENSITY  AND  DISTRIBUTION  OF  LARVAL 
FISHES  EN  PENTWATER  MARSH,  A  COAST- 
AL WETLAND  ON  LAKE  MICHIGAN, 

Michigan  State  Univ.,  East  Lansing.  Dept.  of  Fish- 
eries and  Wildlife. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06586 


ANALYSIS  AND  EVALUATION  OF  PUMPING 
TEST  DATA, 

International  Inst,  for  Land  Reclamation  and  Im- 
provement, Wageningen  (Netherlands). 
For  primary  bibliographic  entry  see  Field  7B. 
W87-06605 


NBS/NRC  STEAM  TABLES:  THERMODY- 
NAMIC AND  TRANSPORT  PROPERTIES  AND 
COMPUTER  PROGRAMS  FOR  VAPOR  AND 
LIQUID  STATES  OF  WATER  IN  SI   UNITS, 

National  Bureau  of  Standards,  Washington,  DC. 
For  primary  bibliographic  entry  see  Field  1  A. 
W87-O6610 
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8.  ENGINEERING  WORKS 

8A.  Structures 


EARTHQUAKE  ANALYSIS  OF  ARCH  DAMS 
INCLUDING  DAM-WATER  INTERACTION, 
RESERVOm  BOUNDARY  ABSORPTION  AND 
FOUNDATION  FLEXD3HJTY, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

K.-L.  Fok,  and  A.  K.  Chopra. 
Earthquake  Engineering  and  Structural  Dynamics 
UEEBG,  Vol.  14,  No.  2,  p  155-184,  March-April 
1986.  19  fig,  2  tab,  18  ref.  National  Science  Foun- 
dation Grants  CEE-8120308  and  CEE-8401439. 

Descriptors:  *Arch  dams,  *Earthquake  engineer- 
ing, 'Dam  design,  *Dam  stability,  *Dam  founda- 
tions, 'Cost  analysis,  *Dams,  'Computer  pro- 
grams, Flexibility,  Engineering,  'Computers, 
Mathematical  equations,  Mathematical  studies, 
Dam-water  relationships,  Reservoir  design,  Reser- 
voir boundary  absorption,  Reservoirs,  Foundation 
flexibility,  Foundation  rocks,  Fourier  analysis. 

The  available  substructure  method  and  computer 
program  for  the  steady-state,  harmonic  response 
analysis  of  arch  dams,  including  the  hydrodynamic 
effects,  are  extended  to  consider  flexibility  of  foun- 
dation rock  and  to  include  Fourier  synthesis  of 
harmonic  responses  to  obtain  the  earthquake  re- 
sponse of  arch  dams.  By  efficient  evaluation  of 
hydrodynamic  terms,  interpolation  of  frequency 
response  functions  and  more  efficient  computer 
programming,  the  computational  costs  for  analyz- 
ing arch  dams  were  reduced  by  an  order  of  magni- 
tude relative  to  the  available  procedure.  (Author's 
abstract) 
W87-06072 


STUDY  OF  THE  EARTHQUAKE  RESPONSE 
OF  PINE  FLAT  DAM, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Civil 

Engineering. 

J.  F.  Hall. 

Earthquake  Engineering  and  Structural  Dynamics 

LJEEBG,  Vol.  14,  No.  2,  p  281-295,  March-April 

1986.    11   fig,    1   tab,    13  ref.   NSF  Grant  CEE- 

8317257. 

Descriptors:  'Concrete  dams,  'Gravity  dams, 
•Dam  stability,  'Dams,  'Earthquakes,  'Model 
studies,  'Pine  flat  dam,  Dam  design,  Dam  founda- 
tions, Mathematical  studies,  Mathematical  models, 
Elastic  properties. 

The  earthquake  response  of  Pine  Flat  Dam,  a 
concrete  gravity  dam,  is  examined  by  a  study  of 
time  history  responses  computed  for  a  large  set  of 
earthquake  ground  acceleration  records  whose 
time  axes  were  systematically  varied.  Linear  elastic 
behavior  is  assumed.  Topics  considered  include  an 
investigation  of  the  importance  of  water,  water 
compressibility  and  the  vertical  component  of 
ground  motion;  an  evaluation  of  the  accuracy  of 
the  lumped,  added  mass  representation  of  the 
water;  and  a  determination  of  the  intensity  of 
earthquake  required  to  initiate  non-linear  behavior 
in  both  the  dam  and  water.  (Author's  abstract) 
W87-06073 


UTILIZATION  OF  FLEXD3LE  MEMBRANE 
TO  IMPOUND  RUNOFF  WATER  IN  RECEIV- 
ING COAST  FOR  WATER  CONSERVATION 
AND  QUALITY  CONTROL, 

Hawaii  Univ.  at  Manoa,  Honolulu.  Dept.  of  Civil 

Engineering. 

Y.  S.  Fok,  and  E.  T.  Murabayashi. 

IN:   Collected   Reprints,   Volume   V:    1978-1981, 

June    1984.    Water   Resources   Research   Center, 

Honolulu,  Hawaii,  p  222-227,  7  ref. 

Descriptors:  'Water  storage,  'Water  supply  devel- 
opment, 'Hydraulic  models,  'Design  criteria,  'Im- 
pervious membranes,  Membranes,  Evaluation, 
Water  supply,  Water  resources  development, 
Model  studies,  Planning,  Controlled  storage,  Res- 
ervoirs, Storm  water,  Reservoir  storage. 


One  of  the  primary  factors  precluding  the  use  of 
storm  water  and  other  surplus  water  is  the  eco- 
nomic cost  of  storing  until  it  can  be  used.  Dams 
and  reservoirs  resulting  in  inundated  lands  are  gen- 
erally too  expensive  for  storing  low-quality  water 
for  irrigation  and  other  uses.  The  possibility  and 
feasibility  of  using  an  impermeable,  flexible  mem- 
brane for  storing  water  in  another  body  of  water, 
such  as  the  ocean,  is  examined.  Two  dam  projects 
have  successfully  stored  30  billion  gallons  of  water 
in  marine  bays  in  Hong  Kong.  The  use  of  imper- 
meable membranes  to  impound  water  offers  more 
flexibility  for  land  use  than  permanent  dams  or 
reservoirs.  Success  in  the  use  of  flexible  imperme- 
able membranes  has  been  demonstrated  by  the  U.S. 
Navy.  Model  studies  are  required  to  develop 
design  criteria  for  a  flexible  membrane  storage 
project.  At  least  fourteen  design  variables  have 
been  identified  in  model  formulation  for  water 
impoundment  in  coastal  areas.  Flexible  membranes 
can  be  fabricated  in  compartments  to  store  water 
with  different  qualities.  (See  also  W87-06103) 
(Geiger-PTT) 
W87-06116 


8B.  Hydraulics 


PROPAGATION  OF  HYDRAULIC  DISTURB- 
ANCES AND  FLOW  RATE  RECONSTRUC- 
TION IN  ACTTVATED  SLUDGE  PLANTS, 

Lund  Univ.  (Sweden).  Dept.  of  Automatic  Con- 
trol. 

For  primary  bibliographic  entry  see  Field  5D. 
W87-05930 


REDUCTION    OF    PRESSURE    SURGES    BY 
MINTMAX  OPTIMIZATION, 

Arizona  Univ.,  Tucson.  Dept.  of  Systems  and  In- 
dustrial Engineering. 
S.  Sen,  and  D.  N.  Contractor. 
Applied    Mathematical     Modelling    AMMODL, 
Vol.  10,  No.  4,  p  271-277,  August  1986.  2  fig,  3  tab, 
20  ref. 

Descriptors:     'Pipelines,     'Pipes,     'Pipe     flow, 
'Surges,  'Optimization,  'Linear  programming. 

Pressure  surges  in  pipelines  result  from  rapid 
changes  in  valve  settings,  starting  and  stopping  of 
pumps  and  turbines,  changes  in  load  on  hydroelec- 
tric generators,  rapid  chemical  reactions  and  ther- 
mal changes,  and  many  other  causes.  Pressure 
surges  can  be  controlled  in  many  ways  so  as  to 
result  in  lower  maximum  pressures  in  the  pipeline. 
These  methods  include  reduction  of  wave  velocity, 
the  use  of  air  chambers,  surge  tanks,  relief  valves 
and  surge  suppressors  -  all  capital  intensive  ways  of 
controlling  pressure  surges.  Valve  stroking  is  an- 
other effective  way  to  control  fluid  transients  by 
operating  the  valve  in  a  prescribed  manner,  so  that 
the  magnitude  of  transient  pressures  is  controlled. 
This  paper  deals  with  the  control  of  pressure 
surges  in  a  simple  system  consisting  of  a  single 
horizontal  pipe.  The  methodology,  however,  is 
easily  extended  to  more  complex  systems  and  is 
quite  easily  implemented.  The  control  problem  is 
formulated  as  a  nonlinear  minimax  optimization 
problem.  Due  to  the  large-scale  nature  of  such 
problems,  a  successive  linear  programming  (LP) 
method  is  adopted.  The  convergence  of  the 
method  is  accelerated  by  a  conjugate  gradient  type 
search.  Computational  results  are  also  provided. 
(Authors'  abstract) 
W87-05979 


DRAG  OVER  CYLINDRICAL  OBSTACLES  IM- 
MERSED IN  THE  FLOW  OF  A  CONCENTRAT- 
ED SUSPENSION  OF  SOLED  PARTICLES  EN 
WATER  (TRAENEE  SUR  DES  OBSTACLES  CY- 
LENDRIQUES  EMMERGES  DANS  L'ECOULE- 
MENT  D'UNE  SUSPENSION  CONCENTREE 
DE  PARTICULES  SOLEDES  EN  EAU), 
Institut  de  Mecanique  de  Grenoble,  Saint-Martin 
d'Heres  (France). 
C.  Pfeiff,  and  E.  Hopfinger. 

La  Houille  Blanche,  No.  4/5,  p  343-348,  1986.  6 
fig,  10  ref. 

Descriptors:        'Hydraulics,        'Hydrodynamics, 
•Drag,  'Fluid  mechanics,  'Suspended  sediments, 


'Suspended  solids,  Rheology,  Bed  load,  Rivers, 
Stress,  Sediments. 

Underconsolidated  sediments  are  often  found  at 
the  outlets  of  great  rivers  having  a  high  percentage 
of  bed  loads.  Their  motion  engendered  through 
various  causes  (swell,  seisms)  poses  a  risk  for  foun- 
dations of  off-shore  platforms  situated  in  these 
zones.  Results  presented  on  the  drag  of  a  cylinder 
immersed  in  the  suspension  of  solid  particles  in 
water  (volume  concentration  <  or  =  65%)  enable 
the  stresses  on  the  foundations  to  be  evaluated.  An 
experimental  study  on  the  rheological  properties  of 
suspensions  used  shows  the  effect  of  various  pa- 
rameters (deformation  ratio,  volume  concentration 
nature  of  suspension)  on  drag.  (Author's  abstract) 
W87-06006 


DETERMINATION  OF  DRAG  COEFFICIENTS 
EN  TURBULENT  FLOW  OF  WATER  AT  SU- 
PERCRITICAL PRESSURES  EN  SMOOTH 
CHANNELS, 

Kiev  Polytechnic  Inst.  (USSR). 

V.  G.  Razumovskiy,  A.  P.  Ornatskiy,  Y.  M. 

Mayevskiy,  and  N.  V.  Igol'nikova. 

Fluid  Mechanics-Soviet  Research  FMSVAM,  Vol. 

14,  No.  5,  p  1-6,  September-October  1985.  2  fig,  5 

ref.  Translated  from  Promyshlennaya  Teplotekh- 

nika,  Vol.  7,  No.  5,  p  24-28,  1985. 

Descriptors:  'Drag,  'Turbulent  flow,  'Channels, 
•Flow  characteristics,  'Fluid  mechanics,  'Hydrau- 
lics, 'Supercritical  pressure,  Flow,  Enthalpy, 
Thermodynamics,  'Hydrodynamics,  Friction, 
Temperature,  Physical  properties,  Mathematical 
analysis. 

The  results  of  experimental  determination  of  local 
friction  drag  coefficients  in  turbulent  flow  of  water 
at  supercritical  pressure  in  a  6.3  mm  diameter  tube 
at  enthalpies  between  1400  and  2200  kJ/kg  and 
heating  rates  of  0.25  to  1.5  kJ/kg  are  presented. 
The  accuracy  of  the  traditional  one-dimensional 
method  of  determination  of  hydraulic  parameters  is 
assessed,  and  it  is  shown  that  the  error  under  the 
conditions  of  the  present  study  does  not  exceed 
35%.  The  friction  factor  is  proven  to  be  virtually 
independent  of  the  temperature  of  the  flow.  The 
experimental  data  are  compared  with  available 
computational  formulas  and  an  expression  is  sug- 
gested for  determining  the  drag  coefficient,  which 
is  valid  when  the  physical  properties  of  water  at 
supercritical  temperatures  are  strongly  tempera- 
ture-dependent. (Author's  abstract) 
W87-06008 


HETEROGENEOUS  MECHANISM  OF  VA- 
PORIZATION EN  A  FLOW  OF  STRONGLY  SU- 
PERHEATED WATER, 

K.  I.  Soplenkov,  and  V.  N.  Blinkov. 
Fluid  Mechanics-Soviet  Research  FMSVAM,  Vol. 
14,  No.  3,  p  115-120,  May-June  1985.  2  fig,  8  ref. 
Translated  from  Nestatsionarnye  Techeniya  Mno- 
gofaznykh  Sistem  s  Fiziko-Khimicheskimi  Prev- 
rashcheniyami,  p  105-109,  1983. 

Descriptors:  'Nucleation,  'Hydrodynamics,  'Va- 
porization, 'Superheated  water,  'Nozzles,  'Flash 
evaporation,  'Flow,  Model  studies,  Evaporation, 
Fluid  mechanics,  Bubbles,  Flow  characteristics, 
Mathematical  analysis. 

The  hypothesis  of  heterogeneous  nucleation  within 
a  fluid  is  used  to  derive  a  relationship  needed  for 
closing  the  set  of  equations  required  for  describing 
the  nonequilibrium  discharge  of  flashing  water 
from  pipes  and  nozzles.  Over  the  range  of  Gibbs 
numbers  under  study,  the  number  of  viable  nuclea- 
tion sites  ranges  from  5  x  10  to  the  1 1th  to  5  x  10  to 
the  1 3th  power  per  cu  m.  If  the  initial  pressure  of 
saturated  water  is  raised  to  160  bar,  the  Gibbs 
numbers  in  the  flow  are  20  to  30,  suggesting  the 
dominance  of  homogeneous  (spontaneous)  nuclea- 
tion. Thus,  the  assumption  of  the  existence  of  het- 
erogeneous nucleation  within  the  liquid  leads  to  a 
relationship  for  N  =  N(G)  (where  G  =  Gibbs 
number  corresponding  to  the  superheated  state  of 
the  liquid  and  N  =  the  number  of  viable  nuclea- 
tion sites  needed  for  the  closure  of  the  set  of 
equations   describing   nonequilibrium   steady-state 
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discharge  of  flashing  water  over  the  range  of  initial 
parameters  studied).  (Author's  abstract) 
W87-06014 


EARTHQUAKE  ANALYSIS  OF  ARCH  DAMS 
INCLUDING  DAM-WATER  INTERACTION, 
RESERVOIR  BOUNDARY  ABSORPTION  AND 
FOUNDATION  FLEXIBILITY, 

California  Univ.,  Davis.  Dept.  of  Civil  Engineer- 
ing. 

For  primary  bibliographic  entry  see  Field  8A. 
W87-06072 


STUDY  OF  THE  EARTHQUAKE  RESPONSE 
OF  PINE  FLAT  DAM, 

California  Inst,  of  Tech.,  Pasadena.  Dept.  of  Civil 

Engineering. 

For  primary  bibliographic  entry  see  Field  8A. 

W87-06073 


REPAIR  OF  WATERSTOP  FAILURES:  CASE 
HISTORIES, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

For  primary   bibliographic   entry  see  Field   8G. 

W87-06294 


TRIANGULAR  SIDE  WEUtS, 

National  Inst,  of  Hydrology,  Roorkee  (India). 
C.  P.  Kumar,  and  S.  K.  Pathak. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  98-105,  Feb- 
ruary 1987.  5  fig,  1  tab,  10  ref. 

Descriptors:  'Weirs,  'Mathematical  equations, 
•Hydraulic  structures,  Channel  flow,  Hydraulics, 
Flow  characteristics,  Flow  discharge,  Froude 
number,  Channels,  Mathematical  studies,  Least 
squares  method. 

Discharge  characteristics  of  sharp  and  broad- 
crested  triangular  side  weirs  which  are  located  at 
the  upstream  end  of  a  90  degree  branch  channel 
were  experimentally  investigated.  The  experiments 
were  restricted  to  subcritical  flow  in  the  main 
channel  and  free  flow  into  the  branch  channel. 
Flow  equations  based  on  the  laboratory  data  were 
presented.  Relations  between  discharge  coeffi- 
cients and  main  channel  Froude  number  for  differ- 
ent apex  angles  were  established.  (Wood-PTT) 
W87-06416 


EFFECTS  OF  SEDIMENT-LADEN  FLOW  ON 
CHANNEL  BED  CLOGGING, 

Montana  State  Univ.,   Bozeman.   Dept.   of  Civil 
Engineering  and  Engineering  Mechanics. 
For  primary  bibliographic  entry  see  Field  23. 
W87-06417 


8C.  Hydraulic  Machinery 


MECHANICAL-HYDRAULIC  DUAL-ACTING 
CONTROLLER  FOR  CANAL  LEVEL  OR  DIS- 
CHARGE RATE, 

Agricultural    Research    Service,    Phoenix,    AZ. 
Water  Conservation  Lab. 
A.  J.  Clemmens,  and  J.  A.  Replogle. 
Journal  of  Irrigation  and  Drainage  Engineering 
(ASCE)  JIDEDH,  Vol.  113,  No.  1,  p  69-85,  Febru- 
ary 1987.  10  fig,  13  ref. 

Descriptors:  'Hydraulic  machinery,  'Hydraulic 
equipment,  'Canals,  'Flow  regulators,  'Water 
level,  'Discharge  rates,  'Flow  rates,  Flow  control, 
Flow,  Surface  flow,  Weirs,  Flumes,  Field  tests, 
Gates,  Hydraulic  gates,  Radial  gates,  Comparison 
studies,  Performance  evaluation. 

A  control  device  was  developed  for  canal  struc- 
tures, which  can  be  used  to  control  upstream  water 
levels,  downstream  water  level,  or  offtake  canal 
discharges.  The  system  uses  no  electrical  power  or 
electronics.  It  is  powered  by  the  available  drop  in 
water  level  across  the  structure.  It  can  control 
water  levels  to  within  a  very  narrow  band  (plus  or 
minus  3  mm  (0.01  ft)  for  the  systems  tested),  which 


is  not  feasible  with  electrically  controlled  motor- 
ized gates.  Since  this  level  of  water  surface  control 
is  often  necessary  for  accurate  flow  rate  control 
when  weirs  and  flumes  are  used,  this  device,  called 
dual-acting  controlled-leak,  or  DACL,  is  particu- 
larly suited  to  control  of  canal  flow  rates.  The 
DACL  system  was  studied  in  a  hydraulics  labora- 
tory to  determine  the  relevant  factors  affecting 
control.  A  field  test  was  conducted  on  a  radial  gate 
(1.9  m  (6.2  ft)  radius)  to  study  the  system's  reliabil- 
ity in  actual  field  operation.  (Author's  abstract) 
W87-06414 

8D.  Soil  Mechanics 


URBAN  USE  OF  PEAT  SOILS, 

For  primary  bibliographic  entry  see  Field  4A. 
W87^06631 


MAIN    PROPERTIES    OF   HORTICULTURAL 
PEAT, 

Peat  Research  Inst.,  Helsinki  (Finland). 

For  primary  bibliographic   entry   see   Field   2G. 

W87-06635 


8F.  Concrete 


VARIATIONS  IN  CEMENnTIOUS  MEDIA, 

Army  Engineer  Waterways  Experiment  Station, 

Vicksburg,  MS.  Structures  Lab. 

R.  E.  Reinhold,  by  R.  E.  Richter,  A.  D.  Buck,  K. 

Mather,  and  B.  Mather. 

Available  from  the  National  Technical  Information 

Service,    Springfield,    Virginia    22161,    as    ADA 

171753,  A12  in  paper  copy,  A01  in  microfiche. 

Army  Corps  of  Engineer  Technical  Report  SL-86- 

10,  May  1986.  Final  Report.  269  p,  2  ref,  6  append. 

Descriptors:  'Cements,  'Portland  cements,  'Mate- 
rials testing,  Physical  properties,  Chemical  proper- 
ties, Petrography,  Fly  ash,  Slag,  Pozzolans. 

A  total  of  59  cements,  12  fly  ashes,  19  silica  fumes 
from  16  sources,  3  natural  pozzolans,  and  1  ground 
granulated  iron  blast-furnace  slag,  and  laboratory 
combinations  of  these  materials  were  studied  by  a 
combination  of  physical,  chemical,  and  petrogra- 
phic  methods.  Creep  data  were  obtained  for  17 
pastes  made  using  some  of  these  materials.  Since  so 
many  different  materials  and  types  of  data  are 
presented  in  this  report,  the  data  are  presented  in 
tabular  form,  with  some  discussions  included  in  the 
appendices.  The  report  concludes  that  the  use  of 
energy  conservation  measures  such  as  precalciners 
or  preheaters  in  producing  portland-cement  clinker 
did  not  have  any  significant  effect  on  physical  or 
chemical  properties  or  constitution  of  the  cement 
as  revealed  by  petrographic  examination  compared 
with  samples  not  produced  with  such  equipment. 
(Lantz-PTT) 
W87-06199 


COMPARISON  OF  CEMENT  GROUTS  MIXED 
BY  HIGH-SPEED  AND  LOW-SPEED  GROUT 
MLXERS, 

Water  and  Power  Resources  Service,  Denver,  CO. 
Engineering  and  Research  Center. 
W.  G.  Smoak,  and  S.  Carter. 
Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Bureau  of  Recla- 
mation Report  No.  REC-ERC-86-5,  May  1986.  11 
p,  10  fig,  8  tab. 

Descriptors:  'Cement,  'Materials  testing,  'Grout, 
Portland  cement,  Physical  properties. 

The  Portland  Cement  Grout  Research  Program  is 
part  of  the  Bureau  of  Reclamation's  PRESS  (Pro- 
gram Related  Engineering  and  Scientific  Studies) 
allocation,  No.  DF-12.  The  purpose  of  the  pro- 
gram is  to  gain  increased  knowledge  of  portland 
cement  grouting  materials  and  systems  used  in 
sealing  and  stabilizing  dam  foundations.  The  main 
objective  of  this  phase  of  the  Portland  Cement 
Grout  Research  Program  was  to  evaluate  the 
physical  properties  of  grouts  produced  by  two 
different  mixers,  the  high-speed  colloidal  and  the 
paddle  mixers.  This  report  discusses  the  physical 


properties  of  grout  prepared  in  each  mixer,  test 
parameters,  test  procedures,  test  results,  conclu- 
sions, and  recommendations  for  future  research. 
All  mixes  in  the  testing  program  produced  grouts 
exhibiting  good  hydration  and  good  physical  prop- 
erties. Grouts  prepared  with  the  high-speed  mixer 
exhibited  less  bleed  water,  more  retentivity,  and 
less  shrinkage.  They  also  showed  up  to  20%  faster 
flow  through  a  standard  flow  cone.  The  compres- 
sive strength  test  results  of  grout  samples  indicated 
no  significant  strength  differences  caused  by  mixer 
type.  (Lantz-PTT) 
W87-06449 


8G.  Materials 


REPAIR  OF  WATERSTOP  FAILURES:  CASE 
HISTORIES, 

Army  Engineer  Waterways  Experiment  Station, 
Vicksburg,  MS.  Structures  Lab. 
J.  E.  McDonald. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA.  22161.  Army  Corps  of 
Engineers,  Technical  Report  REMR-CS-4,  No- 
vember 1986.  Final  Report.  240  p,  163  fig,  2  tab,  12 
ref. 

Descriptors:  'Dam  failure,  'Dam  construction, 
•Materials  testing,  'Leakage,  'Case  studies,  *Wa- 
terstops,  Hydraulic  structures,  Monolith  joints, 
Concrete. 

Nearly  every  concrete  structure  has  joints  that 
must  be  sealed  to  ensure  its  integrity  and  service- 
ability. This  is  particularly  true  for  monolith  joints 
in  hydraulic  structures  such  as  concrete  dams  and 
navigation  locks.  Embedded  waterstops  are  gener- 
ally used  to  prevent  water  passage  through  the 
monolith  joints  of  such  structures.  A  waterstop 
failure  can  result  in  various  problems  ranging  from 
minor  leakage  with  cosmetic  concern  to  significant 
hydraulic  forces  and  structural  overloading  which 
could  threaten  the  stability  of  a  structure.  The 
primary  objective  of  this  study  was  to  identify 
materials  and  techniques  which  have  been  used  in 
repair  of  waterstop  failures.  Also,  based  on  review 
and  evaluation  of  current  practices,  a  secondary 
objective  was  to  identify  those  areas  where  re- 
search is  needed  to  supplement  existing  technolo- 
gy. Leakage  through  monolith  joints  ranged  from 
minor  flows  to  more  than  600  gal/min.  In  general, 
leakage  was  the  result  of  waterstop  defects  includ- 
ing (a)  excessive  movement  of  the  joint  which 
ruptures  the  waterstop,  (b)  honeycomb  areas  adja- 
cent to  the  waterstop  resulting  from  poorly  con- 
solidated concrete,  (c)  contamination  of  the  water- 
stop  surface  which  prevents  bond  to  the  concrete, 
(d)  puncture  of  the  waterstop  or  complete  omission 
during  construction,  and  (e)  breaks  in  the  water- 
stop  due  to  poor  or  no  splices.  More  than  80 
different  materials  and  techniques  have  been  used, 
individually  and  in  various  combinations,  to  repair 
the  waterstop  failures  reported  here.  Some  appear 
to  have  been  successful,  while  many  have  failed. 
Because  of  a  lack  of  appropriate  test  methods  and 
equipment,  most  materials  have  been  used  in  proto- 
type repairs  with  limited  or  no  laboratory  evalua- 
tion of  their  effectiveness  in  the  particular  applica- 
tion. A  definite  need  exists  for  development  of 
testing  procedures  and  equipment  to  allow  system- 
atic laboratory  evaluation  of  waterstop  repair  tech- 
niques prior  to  application  in  prototype  structures. 
(Lantz-PTT) 
W87-06294 


CORROSION  OF  CORRUGATED  GALVA- 
NIZED STEEL  IN  CONSERVATION  STRUC- 
TURES, 

Texas  A  and  M  Univ.,  College  Station.  Dept.  of 

Soil  and  Crop  Sciences. 

T.  J.  Moore,  C.  T.  Hallmark,  G.  Chervenka,  D. 

Henry,  and  D.  Garner. 

Journal  of  Soil  and  Water  Conservation  JWSCA3, 

Vol.  41,  No.  2,  p  128-131,  March- April  1986.  3  fig, 

2  tab,  15  ref. 

Descriptors:  'Corrosion  rate,  'Spillways,  'Evapo- 
ration, 'Reservoirs,  'Galvanized  metals,  Electrical 
conductivity,  Texas,  Calcium  carbonate,  Precipita- 
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tdon,    Reservoir    design,    Construction    materials, 
Design  criteria. 

Corrosion  and  subsequent  failure  of  metal  spill- 
ways in  water  retention  structures  in  Brazos 
County,  Texas,  were  studied  to  assess  corrosion 
rates  of  corrugated,  galvanized  metal  in  contact 
with  evaporating  water.  Electrical  conductivity, 
the  most  commonly  used  indicator  of  corrosivity, 
was  a  poor  index  of  corrosion  in  these  systems. 
Concentration  of  individual  ions,  particularly  chlo- 
ride, and  the  amount  of  CaC03  precipitated  upon 
evaporation  of  water  in  contact  with  the  metal  can 
be  used  to  assess  metal  corrosivity.  Application  of 
the  results  and  design  changes  in  construction  of 
corrugated,  galvanized  structures  are  discussed. 
(Author's  abstract) 
W87-06402 


81.  Fisheries  Engineering 


STREAM  CHANNEL  MODIFICATIONS  AND 
RECLAMATION  STRUCTURES  TO  ENHANCE 
FISH  HABITAT, 

Wyoming  Univ.,  Laramie.  Water  Resources  Re- 
search Inst. 

For  primary  bibliographic  entry  see  Field  6G. 
W87-O6440 


DYNAMICS  OF  REPRODUCTION  BY  HATCH- 
ERY LAKE  TROUT  ON  A  MAN-MADE 
SPAWNING  REEF 

Michigan  Dept.  of  Natural  Resources,  Marquette. 

Marquette  Fisheries  Station. 

J.  W.  Peck. 

Journal  of  Great  Lakes  Research  JGLRDE,  Vol. 

12,  No.  4,  p  293-303,  1986.  2  fig,  5  tab,  26  ref. 

Descriptors:  *Trout,  *Hatching,  *Artificial  reefs, 
•Reproduction,  *Lake  Superior,  'Population  dy- 
namics, 'Spawning,  'Limnology,  Aquatic  habitat, 
Ecological  effects,  Fish  behavior. 

Reproduction  by  hatchery  lake  trout,  critical  for 
rehabilitation  of  lake  trout  stocks  in  the  Great 
Lakes,  had  not  been  previously  described  and 
measured.  Reproduction  by  hatchery  lake  trout  on 
a  man-made  spawning  reef  in  Presque  Isle  Harbor, 
Lake  Superior,  in  1977-80  was  qualitatively  and 
quantitatively  described  using  gill  nets,  egg  traps 
and  fry  traps.  Scuba  divers  measured  physical  pa- 
rameters of  the  reef.  Lake  trout  spawned  during  a 
15-  to  28-day  period  between  12  October  and  14 
November  mainly  during  1800-2000  hours.  The 
Petersen  single  census  was  a  better  method  of 
estimating  adults  than  either  multiple-census  or 
fecundity-egg  deposition  methods.  The  Petersen 
estimate  of  adults  was  nearly  4,000  males  and  1,900 
females  in  1979.  Egg  deposition  and  swim-up  fry 
production  ranged  from  122  to  518/sq  m  and  20  to 
46/sq  m,  respectively.  Substrate  on  the  man-made 
reef  was  a  27-to  42-cm  thick  layer  of  granite  and 
limestone  cobbles  6  to  20  cm  in  diameter.  Spawn- 
ing behavior  and  quantitative  aspects  of  reproduc- 
tion by  hatchery  lake  trout  were  similar  to  that 
previously  reported  for  native  lake  trout  in  the 
Great  Lakes  and  elsewhere.  Man-made  reefs  may 
be  a  valuable  lake  trout  management  tool.  (Airone- 
PTT) 
W87-06581 


MOVEMENTS  OF  RAINBOW  STEELHEAD 
TROUT  (SALMO  GALRDNERD  LN  LAKE  ON- 
TARIO AND  A  HYPOTHESIS  FOR  THE  LN- 
FLUENCE  OF  SPRING  THERMAL  STRUC- 
TURE, 

State  Univ.  of  New  York  Coll.  at  Brockport.  Dept. 
of  Biological  Sciences. 

For  primary  bibliographic  entry  see  Field  2H. 
W87-06582 


STREAM  BED  CONFIGURATION  AND  STA- 
BILITY FOLLOWING  GABION  WELR  PLACE- 
MENT TO  ENHANCE  SALMONLD  PRODUC- 
TION LN  A  LOGGED  WATERSHED  SUBJECT 
TO  DEBRIS  TORRENTS, 

Poulin  (V.A.)  and  Associates  Ltd.,  Vancouver 
(British  Columbia). 


H.  D.  Klassen,  and  T.  G.  Northcote. 
Canadian  Journal  of  Forest  Research  CJFRAR, 
Vol.  16,  No.  2,  p  197-203,  April  1986.  4  fig,  2  tab, 
28  ref. 

Descriptors:  'Stream  bed  configuration,  'Stream 
bed  stability,  'Gabion  weirs,  'Salmonid  produc- 
tion, 'Fisheries  engineering,  'Debris  torrents, 
'Sachs  Creek,  Queen  Charlotte  Islands,  Fish, 
Spawning  habitats,  Spawning  Salmon,  Trout, 
Scour,  Channels,  Reproduction,  Growth. 

Tandem  V-shaped  gabion  weirs  for  improving 
spawning  habitat  for  salmon  were  installed  to  re- 
place large  organic  debris  at  three  sites  below  the 
terminus  of  a  debris  torrent  in  Sachs  Creek,  Queen 
Charlotte  Islands.  Stream  conditions  were  com- 
pared between  gabion  and  nearby  control  sites. 
The  stability  of  added  and  entrapped  gravel  at  all 
gabion  sites  was  poor  over  the  first  winter  and 
excessive  scour  threatened  the  integrity  of  the  up- 
stream steeper  (3%)  slope  gabion  site.  However, 
the  two  gabion  sites  at  lower  (1%)  slope  success- 
fully stabilized  spawning  gravel  in  the  second  year 
after  installation,  probably  through  a  reduction  in 
the  local  slope  gradient  and  self-armouring  of  the 
high  flow  channels.  Higher  summer  densities  of 
juvenile  coho  slamon  and  steelhead  trout  were 
recorded  at  the  gabion  sites  compared  with  the 
control  sites.  Underyearling  coho  fry  were  also 
significantly  larger  at  gabion  sites  than  at  control 
sites.  Improved  rearing  habitat  was  created  for 
coho  juveniles  by  the  gabions,  a  result  of  increased 
pool  area  and  cover.  (Author's  abstract) 
W87-06602 
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AND  FACILITIES 

9A.  Education  (Extramural) 


ROLE     OF     UNIVERSITIES     IN     SOLVING 
FUTURE  WATER  PROBLEMS, 

Texas  Univ.  System,  Austin.  Board  of  Regents. 
For  primary  bibliographic  entry  see  Field  6B. 
W87-06161 


9C.  Research  Facilities 


WATER  RESOURCES  IN  TEXAS:  THE  NEED 
FOR  A  WATER  RESEARCH  AGENDA. 

Texas  Univ.  at  Austin.   Center  for  Research  in 

Water  Resources. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06144 


RESEARCH  -  A  VITAL  LINK  LN  EFFECnVE 
WATER  MANAGEMENT, 

Florida  Univ.,  Gainesville.  Dept.  of  Engineering 

Sciences. 

For  primary  bibliographic  entry  see  Field  6B. 

W87-06146 

9D.  Grants,  Contracts,  and 
Research  Act  Allotments 


FISCAL  YEAR  1985  PROGRAM  REPORT.  VIR- 
GINIA WATER  RESOURCES  RESEARCH 
CENTER. 

Virginia  Water  Resources  Research  Center, 
Blacksburg. 

Aailable  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  112421/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1049,  Project  No. 
USGS  G 1049-01.  Program  Report  G  1049,  August 
1986.  21  p,  3  tab. 

Descriptors:  'Water  resources  institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Educa- 
tion, 'Virginia,  Groundwater  management, 
Groundwater  pollution,  Sludge  utilization,  Heavy 
metals,  Nonpoint  source  pollution,  Water  quality, 
Management. 


The  Virginia  Water  Resources  Research  Center's 
1985  research,  information  transfer,  and  education 
programs  focus  on  the  effects  of  land  use  practices 
on  water  resources.  Federal  monies  sponsored 
projects  on  land  application  of  sewage  sludge  and 
groundwater  protection  strategies.  State  funding 
supported  work  on  (1)  the  long-term  effectiveness 
of  vegetated  buffer  strips;  (2)  effects  of  fertilizer 
application  techniques  on  phosphorus  losses  in  no- 
till  cultivation  systems;  (3)  the  effectiveness  of 
BMPs  for  stonnwater  management;  (4)  evaluating 
local  governmental  land  use  management  pro- 
grams; (5)  evaluating  potential  groundwater  con- 
tamination from  contaminated  soils;  (6)  investigat- 
ing the  biodegradation  potential  of  groundwater 
contaminants;  (7)  beginning  a  baseline  bacteriology 
of  Virginia's  groundwater;  and  (8)  assessing  the 
performance  of  three  types  of  detergent  in  water  of 
varying  hardness.  These  projects  provided  training 
for  26  individuals  (2  with  federal  funds  and  24  with 
state  funds).  The  Center  also  trained  two  interns: 
one  in  communications  studies  and  one  in  geogra- 
phy. Information  transfer  projects  included  (1) 
publication  of  four  bulletins,  one  special  report,  12 
issues  of  the  monthly  newsletter;  (2)  initiation  of  a 
new  publication  series  emphasizing  the  human  as- 
pects of  water  resource  problems;  and  (3)  co- 
sponsorship  of  two  conferences.  Two  new  publica- 
tions, two  computer  programs,  and  a  five-minutes 
slide-tape  program  showing  how  groundwater  cre- 
ates caves  were  developed  for  the  education  pro- 
gram. (Hrezo-VPI) 
W87-06078 


SOUTH  CAROLINA  FISCAL  YEAR  1985  PRO- 
GRAM REPORT.  SOUTH  CAROLINA  WATER 
RESOURCES  RESEARCH  INSTITUTE. 

Clemson  Univ.,  SC.  Water  Resources  Research 
Inst. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161  as  PB87  112405/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Contract  No.  14-08-0001-G1043,  Project  No. 
USGS  G1043-01.  Program  Report  G1043,  June 
1986.  36  p. 

Descriptors:  'Water  Resources  Institutes,  'South 
Carolina,  'Research,  'Training,  'Education,  Man- 
ganese, Oxidation,  Kinetics,  Oxygenation,  Deflori- 
dation,  Activated  alumina,  Groundwater,  Sedi- 
ment transport,  Open  channels,  Shallow  water, 
Catchment,  Recharge,  Discharge,  Management, 
Contaminants,  Radioactivity,  Model  testing, 
Cesium  radioisotopes,  Tritium,  Watersheds. 

Discussion  is  presented  concerning  the  high  priori- 
ty water  quality  and  other  problems  existing  in 
South  Carolina.  Research  projects  funded  by  the 
Water  Resources  Research  Institute  to  assist  in  the 
solution  of  these  problems  include:  (1)  A  study  of 
the  occurrence  of  toxic  manganese  in  the  dis- 
charges from  the  new  Richard  Russell  Dam  locat- 
ed on  the  upper  Savannah  River  in  SC  and  GA  to 
determine  if  proposed  methods  of  handling  this 
problem  will  be  adequate.  (2)  An  investigation  of 
various  methods  for  removing  flourides  from 
Black  Creek  aquifer  waters.  (3)  A  project  on  the 
study  of  sediment  transport  on  steep  slopes  in 
which  the  relationships  between  the  ground  slope, 
soil  size  and  water  discharge  on  the  sediment  trans- 
port capacity  were  determined.  (4)  A  project  to 
better  understand  the  recharge-discharge  area,  the 
Piezometric  Surface  and  the  water  chemistry  char- 
acteristics of  the  tertiary  Limestone/Land  Aquifer 
System  of  SC.  (5)  A  project  is  being  continued  for 
a  second  year  that  will  aid  state  and  regional 
agencies  in  assessing  the  long  term  effects  of  cur- 
rent and  surface  runoff  on  aquatic  ecosystems.  (6) 
A  completed  project  included  a  predictive  model 
that  can  be  relied  upon  to  yield  accurate  calcula- 
tions of  radionuclide  concentrations  under  varying 
conditions.  (Zielinski-Clemson) 
W87-06080 


FISCAL  YEAR  1985  PROGRAM  REPORT. 
UTAH  CENTER  FOR  WATER  RESOURCES 
RESEARCH. 

Utah    Center    for    Water    Resources    Research, 

Logan. 

Available  from  the  National  Technical  Information 
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Service,  Springfield,  VA  22161,  as  PB87  112397/ 
AS,  Price  codes:  A04  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G-1047-01,  August  1986.  25 
p,  1  fig,  2  tab,  1  ref.  Contract  No.  14-08-0001- 
G1047,  Project  No.  USGS  G 1047-01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Utah,  Desert,  Hydrologic  balance, 
Bowen-ratio,  Arid  lands,  Hydrometeorology,  At- 
mospheric stability,  Evaporation,  Data  collection, 
Energy  balance,  Groundwater,  Water  balance,  Al- 
luvial fan,  Evapotranspiration,  Salinity,  Recharge, 
Health,  Water  resources  pollution,  Heavy  metals, 
Groundwater  pollution,  Leaching,  Waste  treat- 
ment, Land  disposal,  Soil  amendment. 

Within  the  $2  million  research  program  underway 
in  10  major  program  areas  at  the  Utah  Water 
Research  Laboratory,  two  topics  have  been  select- 
ed for  development  with  USGS  funds  through  the 
Utah  Center  for  Water  Resources  Research.  One 
examines  and  quantifies  fundamental  hydrologic 
and  climatologic  processes  in  closed  desert  basins. 
Trie  second  examines  fundamental  chemical  and 
biological  processes  occuring  when  hazardous 
wastes  enter  the  environment  with  the  immediate 
practical  application  of  becoming  better  able  to 
protect  groundwater  against  pollution  by  organic 
chemicals  (largely  petroleum-related  in  Utah)  and 
toxic  heavy  metals.  During  fiscal  year  1985, 
UCWRR  supported  two  projects  on  each  topic. 
The  first  desert  hydrology  study  is  employing  a 
transect  of  precipitation  gages  and  evaporation 
pans  across  the  Pilot  Valley  to  collect  data  for 
defining  precipitation  patterns  and  computing 
energy  budgets  to  permit  better  estimates  of  net 
evaporation  achievable  for  analysis  of  lake  level 
control  during  wet  periods.  A  system  which  can 
measure  evaporation  using  the  Bowen-ratio  tech- 
nique was  constructed  and  tested  for  quantifying 
the  water  budget.  In  a  second  study  a  2-dimension- 
al  mathematical  model  of  flow  toward  a  desert 
playa  is  being  developed.  The  groundwater  protec- 
tion study  area  also  had  two  projects.  The  third 
UCWRR  project  is  collecting  well  water  near 
underground  storage  tanks,  characterizing  the  dis- 
covered petroleum  products,  and  quantifying  expo- 
sure to  toxic  effects  (both  immunologic  and  neuro- 
toxic). Finally,  soil-metal  interactions  were  exam- 
ined in  the  laboratory  to  determine  how  the  metals 
in  mining  and  other  industrial  wastes  can  be  immo- 
bilized in  land  disposal  and  land  spill  sites.  Soil 
amendments  that  increase  leachate  pH  and  pro- 
mote sorption  by  providing  carbonate  surfaces 
were  most  effective.  (James-Ut.  St.  U) 
W87-06081 


FISCAL  YEAR  1985  PROGRAM  REPORT. 
NEVADA  WATER  RESOURCES  CENTER. 

Nevada  Univ.  System,  Reno.  Water  Resources 
Center. 

Available  from  the  National  Technical  Information 
Service,  Springfield  VA  22161,  as  PB87  112371/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1030-01,  August  1986.  28 
p.  Contract  No.  14-08-0001-G1030,  Project  No. 
USGSG1030-01. 

Descriptors:  'Research,  'Information  transfer, 
•Training,  'Nevada,  'Water  Resources  Institutes, 
Conjunctive  use,  Salinity,  Photosynthesis,  Water 
use  efficiency,  Flooded  plains,  Mass  wasting, 
Remote  sensing,  Hazards,  Lake  shores,  Solubility, 
Irrigation,  Scheduling,  Economic  aspects,  Water 
use,  Root  distribution. 

Nevada's  arid  climate  limits  the  available  water 
supply,  yet  attracts  increasing  numbers  of  people. 
Over  the  past  two  decades,  Nevada  has  had  one  of 
the  highest  growth  rates  in  the  nation.  This  in- 
crease in  population  has  placed  demands  on  exist- 
ing water  supplies  as  well  as  waste  treatment  facili- 
ties. Two  projects  addressed  water  availability:  one 
was  developed  to  optimize  the  usage  of  surface  and 
ground  water  in  the  Truckee  Meadows  area;  and 
the  second  investigated  the  water  and  energy  sav- 
ings that  can  occur  using  an  irrigation  scheduling 
program  which  estimates  soil  moisture  deficiency. 
Because  agriculture  is  being  forced  to  consider  the 
possibility  of  utilizing  poorer  quality  waters,  one 
research  effort  studied  the  influence  of  varying 
leaching  fractions,  water  quality  and  soil  type  on 


root  distribution  and  fractional  water  uptake.  Salin- 
ity problems  were  addressed  in  two  projects;  one 
investigated  the  salinity  effects  on  the  photosyn- 
thetic  C02  fixation,  while  the  second  evaluated  the 
effects  of  salt  bearing  shoreline  formations  on  the 
salt  load  of  Lake  Mead  and  the  Lower  Colorado 
River  Basin.  Also,  due  to  its  arid  nature,  Nevada  is 
susceptible  to  flash  floods  and  mass  wasting  during 
short-duration  high-intensity  rain  events.  One  re- 
search project  explored  the  use  of  remote  sensing 
techniques  for  identification  of  water  related 
hazard  zones,  which  has  direct  application  to  such 
problems.  A  total  of  nine  undergraduate  and  eight 
graduate  level  students  participated  in  the  1985 
program.  (Cosens-Desert  Res.  Inst.,  NV  U.) 
W87-06082 


FISCAL  YEAR  1985  PROGRAM  REPORT. 
DELAWARE  WATER  RESOURCES  CENTER, 

Delaware     Univ.,     Newark.     Water     Resources 
Center. 
R.  D.  Varrin. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  V A  22161,  as  PB87  112363/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Program  Report  G1008-01,  August  1986,  25 
p.  Contract  No.  14-08-0001-G-1008.  Project  No. 
USGS  G 1008-01. 

Descriptors:  'Research,  'Information  transfer, 
'Training,  'Delaware,  'Water  Resources  Insti- 
tutes, Groundwater  recharge,  Hydrology,  Envi- 
ronmental impacts,  Geomorphology,  Contamina- 
tion, Groundwater,  Adsorption,  Toxic  chemicals, 
Activated  carbon,  Heavy  metals,  Organic  com- 
pounds, Bound  water,  Sludge  drying,  Nitrogen, 
Corn,  Irrigation,  Computer  programs,  Manage- 
ment planning,  Storm  water,  Technology  transfer. 

The  Fiscal  Year  1985  Delaware  Water  Research 
Institute  Program  was  responsive  to  the  water 
problems  of  Delaware  and  the  surrounding  region. 
Groundwater  contamination  management,  a  most 
critical  research  need,  was  the  focus  of  three 
projects.  Project  02  examined  the  effect  of  landfill 
management  on  leaching  volume  and  discovered 
that  in  humid  regions,  landfill  sites  that  have  no 
impervious  covering  will  experience  leaching  two 
to  three  years  after  active  use  of  the  site  has  been 
discontinued.  A  continuation  project,  04,  tested  the 
use  of  an  activated  carbon  process  for  removing 
toxic  chemicals  from  contaminated  ground  water 
and  found  the  process  a  viable  method  for  cleanup. 
And  project  07,  also  a  continuation,  produced 
more  data  on  the  influence  of  nitrogen  manage- 
ment and  irrigation  practices  on  groundwater  qual- 
ity. One  project,  03,  dealt  with  nonpoint  source 
pollution  in  a  study  that  monitored  a  meander  bend 
of  the  Brandywine  River  to  develop  a  quantitative 
model  of  riverbank  erosion.  And  project  05,  an 
investigation  of  point  source  pollution,  consisted  of 
three  experiments  to  study  sludge  flocculation  ef- 
fects on  bound  water.  The  information  transfer 
component  of  the  1985  program  consisted  of  two 
projects.  The  first,  22,  produced  three  issues  of  the 
Delaware  Water  Resources  Center  News;  and  the 
second,  23,  resulted  in  a  computer  software  pack- 
age to  be  used  in  the  selection  of  techniques  to 
mitigate  the  effects  of  stormwater  runoff  for  a 
given  site.  (Benson-U  DE) 
W87-06083 


FISCAL  YEAR  1985  INSTITUTE  PROGRAM 
REPORT.  ARKANSAS  WATER  RESOURCES 
RESEARCH  CENTER. 

Arkansas  Water  Resources  Research  Center,  Fay- 
etteville. 

Available  from  the  National  Technical  Information 
Service,  Springfield,  VA  22161,  as  PB87  112355/ 
AS,  Price  codes:  A03  in  paper  copy,  A01  in  micro- 
fiche. Institute  Program  Report  G1004-01,  June 
1986.  30  p.  Contract  No.  14-08-0001-G1004, 
Project  No.  USGS  G 1004-01. 

Descriptors:  'Water  Resources  Institutes,  'Re- 
search, 'Information  transfer,  'Training,  'Arkan- 
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Arkansas'  major  water  problems  are  floods, 
droughts,  water  quality,  groundwater  mining,  insti- 
tutional arrangements,  laws,  financing,  environ- 
mental concerns  and  public  awareness.  From  this 
generalized  list  of  problems,  a  more  specific  list 
was  developed  by  the  Technical  Advisory  Com- 
mittee to  provide  goals  and  priorities  for  the  prin- 
cipal investigators.  Specific  areas  for  research  in- 
clude three  projects  on  agricultural  water  prob- 
lems, one  on  surface  water  treatment  and  three 
technology  transfer  projects.  The  agricultural 
projects  cover  algal  growth  potentials  and  heavy 
metal  concentrations  from  farm  and  forest  lands, 
the  behavior  of  soluble  salt  in  a  clay  soil  and  the 
long-term  effects  of  tillage  on  the  retention  and 
transport  of  soil  water.  The  evaluation  of  packed 
towers  for  removing  volatile  organics  from  surface 
waters  is  a  practical  water  treatment  research 
effort.  The  technology  transfer  projects  include 
water  management  simulator  presentations,  quali- 
tative and  quantitative  aquatic  algal  data  compila- 
tion for  macrotrends  and  a  local  water  resource 
management  system.  In  these  research  and  technol- 
ogy transfer  projects,  seventeen  graduate  and  un- 
dergraduate students  received  training.  (Mack-U. 
AR) 
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The  FY  1985  Wisconsin  Water  Resources  Center 
program  focused  on  the  transport  of  contaminants 
to  and  through  the  groundwater  system.  Technical 
aspects  of  the  program  were  augmented  by 
projects  that  investigated  the  economic  and  institu- 
tional perspective  on  groundwater  contamination 
and  how  these  factors  influence  public  and  private 
decisions.  From  a  management  standpoint  the  pro- 
gram addressed  questions  of  weather  pattern  ef- 
fects and  the  effects  of  agricultural  practices,  such 
as  crop  rotations,  time  of  application  of  pesticides 
and  fertilizers  and  irrigation  schedules,  on  contami- 
nant movement.  An  understanding  was  gained  of 
the  effects  of  geotechnical  properties  on  the  move- 
ment of  water  in  the  vadose  zones  of  glaciated 
areas.  Characterizing  adsorption/desorption  kinet- 
ics enhanced  the  predictive  capability  of  transport 
models  by  improving  rate  data  for  incorporation 
into  the  poorly  understood  reaction  terms  of  the 
models.  Maintenance  and  expansion  of  the  Water 
Resources  Reference  Services  collection  and  the 
retrieval  and  dissemination  of  water-related  infor- 
mation have  proved  beneficial  to  university  facul- 
ty, staff  and  students,  state  agency  personnel,  state 
legislators  and  other  decisionmakers,  private  con- 
sultants, environmental  groups,  and  the  general 
public.  (Sherman-U.  WS) 
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Water  origin,  Irrigation  management,  water  con- 
servation, Irrigation  technologies,  Economics,  Ref- 
erence Crops,  Evapotranspiration,  Conjunctive 
management,  Extreme  flood  events,  Paleohydro- 
logy. 

The  research  projects  supported  by  the  85  Pro- 
gram addressed  the  following  critical  water  issues 
in  Arizona:  water  quality,  water  conservation,  con- 
junctive management,  and  water  management. 
Continuing  Project  02  is  examining  the  importance 
of  biodegredation  vs.  either  chemical  transforma- 
tion or  sorption  in  decontamination  aquifers  con- 
taining chlorinated  organics.  The  purpose  of 
Project  09  is  to  determine  the  utility  of  using 
chloride/bromide  ratios  in  water  as  an  indicator  of 
water  origin.  The  objective  of  continuing  Project 
04  is  to  develop  improved  irrigation  management 
criteria  for  the  turf  grass  industry.  The  purpose  of 
Project  05  is  to  undertake  an  economic  assessment 
of  alternative  irrigation  technologies  for  conserv- 
ing water.  Similarly,  the  objective  of  Project  06  is 
to  examine  the  feasibility  of  using  reference  crops 
for  evaluating  evapotranspiration  in  Arizona.  The 
goal  of  Project  07  was  to  examine  the  institutional 
and  economic  constraints  on  undertaking  recharge 
and  recapture  schemes  in  southwestern  alluvial 
basins  using  imported  water.  Project  08  focused  on 
predicting  extreme  flood  events  using  methods  of 
paleohydrology.  Information  transfer  comprised 
publishing  news  bulletins  and  information  reports. 
(Authors'  abstract) 
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The  research  activity  at  the  Puerto  Rico  Water 
Resources  Research  Institute  during  FY  1985  in- 
cluded five  research  projects  and  one  technology 
transfer  activity.  Two  of  the  research  projects,  one 
on  the  establishment  of  a  waste  management 
system  for  a  small  dairy  farm  and  another  on  the 
design  of  an  island-wide  sludge  management  plan 
for  Puerto  Rico,  were  carried  out  to  completion. 
Still  in  progress  are  a  study  on  the  dewatering  of 
sludge,  the  preparation  of  a  model  for  the  control 
of  stormwater  runoff,  and  a  study  on  the  credibi- 
lity characteristics  of  superficial  soils  in  Puerto 
Rico.  The  technology  transfer  activity  developed 
was  a  three-day  congress  on  the  water  resources  of 
the  Caribbean  Islands.  (Munoz-Puerto  Rico  U, 
WRRI) 
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Three  projects  and  a  technology  transfer  effort 
were  conducted  during  Fiscal  Year  1985.  The 
three  projects  addressed  issues  of  concern  to  the 


Commonwealth,  namely  acid  rain  impacts, 
drought  and  drinking  water  problems.  The  tech- 
nology transfer  efforts  also  focused  on  drinking 
water  quality  and  acid  rain  impacts.  Complement- 
ing the  Institute's  ongoing  program  on  acid  pre- 
cipitation and  its  effects,  one  study  evaluated  the 
feasibility  of  using  in-stream  remedial  methods  to 
combat  stream  acidification.  Researchers  demon- 
strated the  feasibility  of  surface-groundwater 
blending  to  allow  the  development  of  a  put-and- 
take  fishery  in  a  stream  formerly  acidified  by  at- 
mospheric deposition.  A  second,  continuing  study 
is  refining  methods  for  drought  flow  management. 
Researchers  are  evaluating  the  sensitivity  and  reli- 
ability of  drought  indicators  which  trigger  early 
response  warnings  in  the  event  of  drought  so  that 
water  resources  can  be  conserved.  In  the  third 
study,  researchers  are  developing  an  improved 
method  for  filtration  of  small  water  supply  systems 
with  a  focus  on  Giardia  removal.  The  specific 
objective  is  to  investigate  how  well  differnt  grades 
of  diatomaceous  earth  can  remove  Giardia  muris 
from  simulated  surface  waters  under  different  hy- 
draulic loadings.  The  Institute's  1985  technology 
transfer  effort  emphasized  programs  dealing  with 
the  management  and  water  quality  of  private  indi- 
vidual water  supplies  and  with  the  environmental 
and  potential  health  effects  associated  with  acid 
precipitation.  (McDonnell-Penn  St  U.) 
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This  report  details  the  FY  85  research  program 
accomplished  by  the  Tennessee  Water  Resources 
Center  under  the  US  Department  of  Interior's 
State  Water  Resources  Research  Institute  Pro- 
gram. Foremost  was  the  desire  of  the  Tennessee 
Water  Resources  Research  Center  to  direct  its 
funded  research  efforts  towards  environmental  and 
growth-related  issues  which  have  been  identified 
by  the  Governor's  Safe  Growth  Cabinet  Council. 
This  report  provides  an  overview  of  three  research 
projects/activities  carried  out  during  the  FY  85 
program  period.  Project  02  involved  the  design  of 
a  statewide  ground  water  monitoring  network 
which  will  assist  the  State  of  Tennesse  in  its  efforts 
to  establish  an  effective  groundwater  protection 
and  management  program.  Project  03  focused  on 
the  important  issue  of  soil  erosion  in  West  Tennes- 
see. This  project  has  contributed  to  the  under- 
standing of  why  traditional  economic  incentive 
strategies  which  are  key  components  of  federal  and 
state  erosion  control  programs  have  had  limited 
success  in  controlling  erosion  in  West  Tennessee 
cropland.  The  project  also  evaluates  how  modified 
or  new  incentive  strategies  might  increase  the  cost- 
effectiveness  of  state  and  federal  programs  de- 
signed to  control  soil  erosion  on  these  lands. 
Project  04  is  the  first  phase  of  a  two-year  research 
project  which  will  investigate  the  problems  related 
to  the  construction  of  private  levees  in  the  flood- 
plains  of  West  Tennessee  river  systems.  Phase  I  of 
the  project  has  identified  the  nature  and  extent  of 
the  levee  problems  in  West  Tennessee  and  evaluat- 
ed the  hydraulic  impacts  of  these  levees  on  poten- 
tial downstream  and  upstream  flooding. 
(Gangaware-U.  TN) 
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In  response  to  the  stated  goals  of  the  1985  Mary- 
land Water  Resources  Research  Center,  five 
projects  were  funded  focusing  on  drought,  acid 
precipitation,  and  the  contamination  of  surface  and 
ground  waters  with  toxic  chemicals  and  nutrients. 
Rainfall  in  Maryland  is  highly  variable  in  its  timing 
and  is  quite  unpredictable  from  year  to  year.  The 
effect  of  periodic  drought  on  corn  and  soybean 
productivity  has  been  the  focus  of  a  Center 
project.  Various  crop  simulation  models  are  being 
analyzed  against  field  data  from  the  1985  and  1986 
growing  seasons.  Acid  precipitation  is  a  matter  of 
growing  concern  in  Maryland.  A  project  on  the 
acidity  of  fog  has  revealed  that  fogs  in  Maryland 
are  more  acid  than  rains.  Futhermore,  the  ratio  of 
nitrate/sulfate  is  much  greater  in  fog  than  rain. 
The  biological  effect  of  acid  precipitation  has  been 
studied  in  assessing  the  impact  of  stream  acidifica- 
tion on  trout  feeding  behavior.  It  has  been  found 
that  pH  affects  photoresponses  of  certain  inverte- 
brates, which  in  turn  affects  their  availability  as  a 
food  source  for  fish.  Two  projects  have  focused  on 
water  pollution  problems.  Of  long-standing  interest 
to  the  Center  has  been  the  problem  of  heavy  metal 
accumulation  in  tidal  marshes.  These  studies  pro- 
vide information  on  the  geologic  history  of  the 
Chesapeake  Bay,  the  impact  of  human  activities, 
and  the  effects  on  the  biota.  Results  of  the  past 
year's  studies  indicate  that  tidal  marshes  are  serv- 
ing as  a  buffer  between  the  metal-laden  rivers  and 
the  Bay  itself.  In  another  study  a  practical  method 
for  harvesting  algae  blooms  resulting  from  excess 
nutrients  has  been  developed  and  is  being  tested. 
(Menzer-U.  MD) 
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Hydrogeologic  properties  throughout  the  State  of 
Oklahoma  were  studied  to  establish  a  reference  of 
such  properties  to  be  used  during  site  selection  of 
landfills.  Mapping  of  provinces  of  hydrologic 
properties  are  being  created,  in  addition  to  maps  of 
25  mile  zones  of  influence  of  all  existing  solid 
waste  disposal  sites  and  of  population  densities  of 
10/sq  mile  or  greater.  These  maps  are  compared  to 
aquifer  distributions,  and  evaluations  have  been 
made  as  to  potential  landfill  locations.  Multifluid 
flow  has  been  observed  for  a  range  of  both  immis- 
cible and  miscible  components.  Models  for  spilled 
hydrocarbons  have  been  made,  and  a  dielectric 
measuring  technique  has  been  incorporated  into  a 
flow  cell  to  monitor  fluid  transport.  The  properties 
of  metal  ions,  organic  compounds,  and  solid  phases 
when  several  metal  ions,  several  solid  phases  and 


133 


Field  9— MANPOWER,  GRANTS  AND  FACILITIES 


Group  9D— Grants,  Contracts,  and  Research  Act  Allotments 


naturally  occurring  soluble  organics  are  all  present 
simultaneously  are  being  examined  as  potential 
sources  of  trace  metal  pollution.  Simulation 
projects  were  performed  on  the  hydrocarbon  inte- 
rior of  bilayer  or  multilamellar  vesicles  and  of  the 
water/surfactant  interface.  The  first  has  very  im- 
portant implications  for  understanding  how  hydro- 


carbon pollutants  are  partitioned  into  vesicular  as- 
semblies in  surfactant  solutions.  The  second  is  of 
value  in  understanding  the  structural  nature  of 
microemulsion  solutions,  and  the  interactions  be- 
tween aggregates  in  surfactant  solutions.  Energy 
dissipation  rate  terms  were  obtained  for  sediment- 
laden  flows  by  deriving  the  mechanical  energy 


equation  of  mean  motion  for  two-phase  flows.  A 
rill  erosion  model  was  developed  using  minimum 
rate  of  energy  dissipation.  Results  indicated  that 
the  energy  dissipation  rate  is  very  sensitive  to  the 
change  in  Manning's  n  with  suspended  sediment 
load.  (Redelfs-OKWRRl) 
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W87-06120     2A 
W87-06121     3C 
W87-06122     3C 
W87-06123     3C 
W87-06124     5B 
W87-06125     3C 
W87-06126     2H 
W87-06127     5B 
W87-06128     2K 
W87-06129     7B 
W87-06130     5C 
W87-06131     2H 
W87-06132     2H 
W87-06133     2J 
W87-06134     2H 
W87-06135     2H 
W87-06136     5B 
W87-06137     2H 
W87-06138     5B 
W87-06139     5B 
W87-06140    5C 
W87-06141     2H 
W87-06142     2H 
W87-06143     2K 
W87-06144     6B 
W87-06145     6B 
W87-06146     6B 
W87-06147     6B 
W87-06148     6E 
W87-06149     6C 
W87-06150     6C 
W87-06151     6B 
W87-06152     6E 
W87-06153     6D 
W87-06154     3C 
W87-06155     2L 
W87-06156     5C 
W87-06157     5E 
W87-06158     3D 
W87-06159     3E 
W87-06160     3F 
W87-06161     6B 
W87-06162     2G 
W87-06163     2G 
W87-06164     2G 
W87-06165     2L 
W87-06166     2G 
W87-06167     2G 
W87-06168     2G 
W87-06169     2L 
W87-06170     5C 
W87-06171     5G 
W87-06172     5G 
W87-06173     5G 


W87-06174     5G 
W87-06175     5G 
W87-06176     5G 
W87-06177     5G 
W87-06178     5G 
W87-06179     5G 
W87-06180     5G 
W87-06181     5C 
W87-06182     2G 
W87-06183     5G 
W87-06184     5G 
W87-06185     5B 
W87-06186     7B 
W87-06187     5C 
W87-06188     5B 
W87-06189     2H 
W87-06190     5B 
W87-06191     5B 
W87-06192     2L 
W87-06193     5B 
W87-06194     5C 
W87-06195     5C 
W87-06196     5G 
W87-06197     5G 
W87-06198     5D 
W87-06199     8F 
W87-06200     5A 
W87-06201     5C 
W87-06202     5B 
W87-06203     2F 
W87-06204     5B 
W87-06205     5B 
W87-06206     2K 
W87-06207     2F 
W87-06208     5C 
W87-06209     5B 
W87-06210     5E 
W87-06211     5A 
W87-06212     7A 
W87-06213     5B 
W87-06214     5A 
W87-06215     5G 
W87-06216     5B 
W87-06217     5B 
W87-06218     6A 
W87-06219     6A 
W87-06220     5B 
W87-06221     2H 
W87-06222    2L 
W87-06223     2H 
W87-06224     5B 
W87-06225     5B 
W87-06226     5D 
W87-06227     5D 
W87-06228     5D 
W87-06229     5D 
W87-06230     5D 
W87-06231     5B 
W87-06232     5D 
W87-06233     5B 
W87-06234     3F 
W87-06235     3F 
W87-06236     2F 
W87-06237     5A 
W87-06238     7A 
W87-06239     7A 
W87-06240     2A 
W87-06241     7B 
W87-06242     7B 
W87-06243     7B 
W87-06244     6B 
W87-06245     7B 
W87-06246     2H 
W87-06247     2E 
W87-06248     2H 
W87-06249     2H 
W87-0625O     6B 
W87-06251     2E 
W87-06252     2A 
W87-06253     6D 
W87-06254     6D 
W87-06255     6D 
W87-06256     6D 


A-1 


W87-06257 


ACCESSION  NUMBER  INDEX 


W87-06257  6D 
W87-06258  5B 
W87-06259  5G 
W87-06260  5C 
W87-06261  5B 
W87-06262  5B 
W87-06263  5B 
W87-06264  5C 
W87-06265  5C 
W87-06266  5C 
W87-06267  5C 
W87-06268  5C 
W87-06269  5C 
W87-06270  5G 
W87-06271  5G 
W87-06272  5G 
W87-06273  5G 
W87-06274     5G 

W87-06275  4C 

W87-06276  2J 

W87-06277  5G 

W87-06278  5G 

W87-06279  5G 

W87-06280  5G 

W87-06281  5G 

W87-06282  5G 

W87-06283  5G 

W87-06284  5G 

W87-06285  7A 

W87-06286  7B 

W87-06287  7B 

W87-06288  7B 

W87-06289  5E 

W87-06290  5G 

W87-06291  4B 

W87-06292  5G 

W87-06293  5G 

W87-06294  8G 

W87-06295  5B 

W87-06296  2D 

W87-06297  2F 

W87-06298  2A 

W87-06299  2J 

W87-06300  7C 

W87-O6301  2F 

W87-06302  4B 

W87-06303  2E 

W87-06304  2F 

W87-06305  2F 

W87-06306  2F 

W87-06307  2F 

W87-06308  4A 

W87-O6309  5C 

W87-O6310  5B 

W87-06311  5B 

W87-06312  5B 

W87-06313  5C 

W87-06314  5C 

W87-06315  5  A 

W87-06316  5C 

W87-06317  5C 

W87-06318  5C 

W87-06319  5B 

W87-06320  5C 

W87-06321  5C 

W87-06322  5A 

W87-06323  5C 

W87-06324  5C 

W87-06325  5C 

W87-06326  5C 

W87-06327  5C 

W87-06328  5C 

W87-06329  5B 

W87-06330  5C 

W87-06331  2K 

W87-06332  5B 

W87-06333  5B 

W87-06334  5B 

W87-06335  5B 

W87-06336  5A 

W87-06337  5B 

W87-06338  5A 

W87-06339  5C 

W87-06340  5C 


W87-06341  5B 
W87-06342  5C 
W87-06343  5C 
W87-06344  5A 
W87-06345  5B 
W87-06346  5C 
W87-06347  5C 
W87-06348  5C 
W87-06349  5B 
W87-06350  2K 
W87-06351  5  A 
W87-06352  5B 
W87-06353  5C 
W87-06354  5A 
W87-06355  5B 
W87-06356  5B 
W87-06357  5C 
W87-06358  5C 
W87-06359  5A 
W87-06360  5B 
W87-06361     5C 

W87-06362  5D 

W87-06363  5D 

W87-06364  5B 

W87-06365  5F 

W87-06366  5D 

W87-06367  5B 

W87-06368  5D 

W87-06369  5A 

W87-06370  5F 

W87-06371  5D 

W87-06372  5E 

W87-06373  2B 

W87-06374  7A 

W87-06375  2D 

W87-06376  2D 

W87-06377  2C 

W87-06378  5B 

W87-06379  2B 

W87-06380  2C 

W87-06381  2G 

W87-06382  7C 

W87-06383  5E 

W87-06384  2A 

W87-06385  2F 

W87-06386  2J 

W87-06387  2G 

W87-06388  5A 

W87-06389  5B 

W87-06390  5C 

W87-06391  5B 

W87-06392  5B 

W87-06393  5A 

W87-06394  5A 

W87-06395  5B 

W87-06396  5B 

W87-06397  3F 

W87-06398  3F 

W87-06399  4C 

W87-06400  2D 

W87-06401  2H 

W87-06402  8G 

W87-06403  21 

W87-06404  2H 

W87-06405  2G 

W87-06406  21 

W87-06407  3C 

W87-06408  3C 

W87-06409  SB 

W87-06410  SB 

W87-06411  SB 

W87-06412  SB 

W87-06413  5B 

W87-06414  8C 

W87-06415  2G 

W87-06416  8B 

W87-06417  2J 

W87-06418  3F 

W87-06419  4B 

W87-06420  5A 

W87-06421  5B 

W87-06422  5B 

W87-06423  5B 

W87-06424  SB 


W87-06425 

W87-06426 

W87-06427 

W87-06428 

W87-06429 

W87-06430 

W87-06431 

W87-06432 

W87-06433 

W87-06434 

W87-06435 

W87-06436 

W87-06437 

W87-06438 

W87-06439 

W87-06440 

W87-06441 

W87-06442 

W87-06443 

W87-06444 

W87-06445 

W87-06446 

W87-06447 

W87-06448 

W87-06449 

W87-06450 

W87-06451 

W87-06452 

W87-06453 

W87-06454 

W87-06455 

W87-06456 

W87-06457 

W87-06458 

W87-06459 

W87-06460 

W87-06461 

W87-06462 

W87-06463 

W87-06464 

W87-06465 

W87-06466 

W87-06467 

W87-06468 

W87-06469 

W87-06470 

W87-06471 

W87-06472 

W87-06473 

W87-06474 

W87-06475 

W87-06476 

W87-06477 

W87-06478 

W87-06479 

W87-06480 

W87-06481 

W87-06482 

W87-06483 

W87-06484 

W87-06485 

W87-06486 

W87-06487 

W87-06488 

W87-06489 

W87-06490 

W87-06491 

W87-06492 

W87-06493 

W87-06494 

W87-06495 

W87-06496 

W87-06497 

W87-06498 

W87-06499 

W87-O650O 

W87-06501 

W87-06502 

W87-O6503 

W87-O6504 

W87-O6505 

W87-06506 

W87-O6507 

W87-06508 


5C 

SB 

SC 

5C 

5C 

5C 

5C 

2J 

6G 

2H 

5G 

5G 

5G 

5G 

5G 

6G 

6G 

5C 

5G 

5G 

5D 

5G 

5F 

6A 

8F 

SB 

5G 

7C 

7C 

5G 

2A 

2F 

2D 

2A 

3F 

SB 

4A 

2A 

7A 

2A 

2E 

4B 

2F 

2F 

2F 

7A 

2B 

2B 

2B 

2E 

2B 

4C 

2E 

4A 
2E 
2E 
3F 

4B 

2A 

2E 

2A 

SB 

2A 

2B 

2A 

6G 

7B 

5D 

5D 

SD 

5D 

5D 

5D 

5D 

SD 

5D 

5D 

5D 

5D 

5D 

5D 

SD 

5F 

5D 


W87-06509     5D 
W87-06510     5A 
W87-06511     5A 
W87-06512     5D 
W87-06513     7B 
W87-06514     5D 
W87-06S15     5D 
W87-06516     SF 
W87-06517     5D 
W87-06518     5B 
W87-06519     5E 
W87-06520     2H 
W87-06521     7B 
W87-06522     2H 
W87-06523     2H 
W87-06524     4A 
W87-06525     7B 
W87-06526     2H 
W87-06527     4A 
W87-06528     2J 
W87-06529     2L 
W87-06530     21 
W87-06531     21 
W87-06532     21 
W87-06533     21 
W87-06534     21 
W87-06535     21 

W87-06536  21 

W87-06537  21 

W87-06538  21 

W87-06539  21 

W87-06540  21 

W87-06S41  5G 

W87-06542  5G 

W87-06543  5D 

W87-06544  5A 

W87-06545  5B 

W87-06546  5G 

W87-06547  5G 

W87-06548  6C 

W87-06549  6C 

W87-06550  6C 

W87-06551  6E 

W87-06552  6C 

W87-06553  2B 

W87-06554  2B 

W87-06555  5C 

W87-06556  2H 

W87-06557  2H 

W87-06558  5B 

W87-06559  2H 

W87-06560  2H 

W87-06561  5A 

W87-06562  5G 

W87-06563  2H 

W87-06564  5D 

W87-06565  5D 

W87-06566  5D 

W87-06567  5D 

W87-06568  5B 

W87-06569  2F 

W87-O6570  5B 

W87-06571  5A 

W87-06572  5B 

W87-06573  5G 

W87-06574  5F 

W87-06575  5B 

W87-06576  2H 

W87-06577  2H 

W87-06578  2H 

W87-06579  2H 

W87-06580  2H 

W87-06581  81 

W87-06582  2H 

W87-06583  7B 

W87-06584  2H 

W87-06585  2C 

W87-06586  2H 

W87-06587  2H 

W87-06588  2C 

W87-06589  2H 

W87-O6590  5B 

W87-06591  5A 
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W87-06592  5B 

W87-06593  7B 

W87-06594  5D 

W87-06595  2H 

W87-06596  2H 

W87-06597  2H 

W87-06598  2H 

W87-06599  4A 

W87-O6600  2H 

W87-06601  5B 

W87-06602  81 

W87-06603  7A 


W87-06604 
W87-06605 
W87-06606 
W87-06607 
W87-06608 
W87-06609 
W87-06610 
W87-06611 
W87-06612 
W87-06613 
W87-06614 
W87-06615 


21 

7B 

5D 

5D 

5D 

5D 

1A 

6B 

5D 

5D 

5D 

5D 


W87-06616 
W87-06617 
W87-06618 
W87-06619 
W87-06620 
W87-06621 
W87-06622 
W87-06623 
W87-06624 
W87-06625 
W87-06626 
W87-06627 


5D 
5D 
5D 
5D 
5D 
5D 
2H 
2L 
2L 
4A 
4A 
2G 


W87-06637 

W87-06628 

4A 

W87-06629 

4A 

W87-06630 

4A 

W87-06631 

4A 

W87-06632 

4A 

W87-06633 

4A 

W87-06634 

21 

W87-06635 

2G 

W87-06636 

2G 

W87-06637 

21 
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Subject  Fields 


NATURE  OF  WATER 


WATER  CYCLE 

WATER  SUPPLY  AUGMENTATION 
AND  CONSERVATION 

WATER  QUANTITY  MANAGEMENT 
AND  CONTROL 

WATER  QUALITY  MANAGEMENT 
AND  PROTECTION 

WATER  RESOURCES  PLANNING 


RESOURCES  DATA 


NORTH  AMERICAN  CONTINENT  PRICE  SCHEDULE 

Customers  in  Canada,  United  States,  and  Mexico 
please  uft  this  prite  schedule;  other  addressees, 
write  lor  PR-360-4. 


AOI 
AO? 
A03 

A04  A05 
A06  A09 
A 10  A 13 
AI4AW 


HICIOIICW  P»««  COO 

$6  50 
9  95 
1195 
13  95 
18  95 
74  95 
30  95 


AI8A7I 
A77A75 
A99 

36  95 
4795 

Ml 
NO? 

4500 
48  00 

F0I 

$7  50 

F0? 

1000 

F03 

1100 

104 

13  50 

F05 

1550 

E06 

1800 

F07 

70  50 

m 

2300 

m 

75  50 

no 

7800 

Fll 

3050 

F 17 

3300 

FI3 

35  50 

FI4 

...38.50 

(15 

4700 

Fit 

4600 

FI7 

....50.00 

FI8 

54  00 

FI9 

6000 

f?0 

70.00 

F99 

• 

own  UN 

001  $5000 

007  7500 

003  175  00 

DIM  17500 

D05  77500 

D06  77500 

007  37500 

008  37500 

009  47500 

010  47500 
Oil  525.00 
DI7  57500 
DI3  62500 
DI4  67500 

015  72500 

016  77500 
DI7  87500 
DI8  87500 
019  97500 
099 


"Contoct  NTI5  for  price  quote 


PUKES  EFFECTIVE  JANUARY  I,  1987 


MAGNETIC  1APN 

101  $15000 

107  17500 
103  30000 
T04  400  00 

105  500  DO 

106  60000 
T07  70000 

108  80000 

109  -,  900.00 

110  1.000  00 
Til  1. 10000 
TI7  1.70000 
113  1,300  00 
TI4  1.40000 

FI5 1,50000 

116  1.600  00 

TI7  1.70000 

TI8  180000 

119  1,90000 
T99 


D   W   * 
2    00   • 

^  w  9 

CO         z 
?tO 

•  o    3 
all 

►IS 

-2  * 


ENGINEERING  WORKS 


MANPOWER,  GRANTS,  AND 
FACILITIES 

.SCIENTIFIC  AND  TECHNICAL 
INFORMATION 


INDEXES 

SUBJECT  INDEX 
AUTHOR  INDEX 
ORGANIZATIONAL  INDEX 
ACCESSSION  NUMBER  INDEX 


I 


H 


n 


9B 


■ 


Wttl 


